
Method for at least partially compensating for errors
in ink dot placement due to erroneous rotational
displacement FIELD OF THE INVENTION The present
invention relates to a method of compensating for
errors in ink dot placement due to erroneous
rotational displacement of a printhead or printhead
module. The invention has primarily been developed for
use in a pagewidth inkjet printer comprising a printer
controller and a printhead having one or more
printhead modules, and will be described with
reference to this example. However, it will be
appreciated that the invention is not limited to any
particular type of printing technology, and is not
limited to use in, for example, pagewidth and inkjet
printing. CROSS-REFERENCES Various methods, systems
and apparatus relating to the present invention are
disclosed in the following copending applications
filed by the applicant or assignee of the present
invention. The disclosures of all of these copending
applications are incorporated herein by
cross-reference. 10/727,181 10/727,162 10/727,163
10/727,245 PEA05US 10/727,233 10/727,280 10/727,157
10/727,178 10/72,210 PEAIlUS 10/727,238 10/727,251
10/727,159 10/727,180 PEAl 6US PEA17US PEAl 8US
10/727,164 10/727,161 10/727,198 10/727,158 10/754,536
10/754,938 10/727,227 10/727,160 09/575,108 10/727,162
09/575,110 09/607,985 6,398,332 6,394,573 6,622,923
10/173,739 10/189,459 10/713,083 10/713,091 ZG164US
10/713,077 10/713,081 10/713,080 10/667,342 10/664,941
10/664,939 10/664,938 10/665,069 09/112,763 09/112,762
09/112,737 09/112,761 09/113,223 09/505,951 09/505,147
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09/517,380 09/516,87409/517,541 10/636,263 10/636,283
ZE028US ZE029US ZE030US 10/407,212 10/407,207
10/683,064 10/683,041 Some applications have been
listed by their docket numbers, these will be replaced
when application numbers are known. BACKGROUND When a
printhead module is being mounted to a carrier, there
is the possibility that the position of the printhead
will be rotationally erroneous. Such errors arise due
to the tolerances in the assembly process, for
example. In cases where the printhead module is short,
and particularly where it is the only module in the
printhead, minor rotational errors may be acceptable.
However, in the case of relatively long printheads,
the amount of error introduced to dot positions due to
the erroneous rotational position of the printhead
module relative to the carrier may reach noticeable,
and therefore unacceptable (or at least undesirable)
levels. The problem is exacerbated when multiple
printhead modules are laid end to end to form a
printhead, such as a pagewidth printhead, due to the
fact that some forms of rotational error will cause
discontinuities between rows of dots printed by
adjacent modules. In general, these discontinuities
are more visible and objectionable than mere
consistent skew across a single printhead module. It
would be useful to provide a method and apparatus for
at least partially compensating for errors in ink dot
placement due to erroneous rotational displacement of
a printhead module relative to a carrier. SUMMARYOF
THE INVENTION In a first aspect the present invention
provides a method of at least partially compensating
for errors in ink dot placement by at least one of a
plurality of nozzles due to erroneous rotational
displacement of a printhead module relative to a
carrier, the nozzles being disposed on the printhead
module, the method comprising the steps of: (a)
determining the rotational displacement; (b)
determining at least one correction factor that at
least partially compensates for the ink dot
displacement; and(c) using the correction factor to
alter the output of the ink dots to at least partially
compensate for the rotational displacement.
Optionally, step (c) includes altering a timing of a
fire signal to at least one of the nozzles on the
basis of the correction factor, thereby to effect the
at least partial compensation. Optionally, the nozzles
are disposed in a plurality of rows, and step (c)
includes reallocating at least one of the ink dots
from at least one original print line to at least one
alternate print line, thereby to effect the at least
partial compensation. Optionally, step (c) further
includes the step of altering a timing of fire signals
to at least one of the nozzles on the basis of the
correction factor, thereby to effect the at least
partial compensation. Optionally, the altered fire
signals are supplied to both reallocated ink dots and
non-reallocated ink dots. Optionally, the correction
factor is stored in a memory associated with the
printhead. Optionally, the memory is mounted with the
printhead, the printhead being mounted on the print
engine. Optionally, the rotational displacement is
roll. Optionally, the rotational displacement is yaw.
Optionally, the printhead module being one of a
plurality of printhead modules mounted on a carrier to
form a printhead and the error in ink dot placement
being an error relative to ink dots output by one or
more of the other printhead modules Optionally, the
printer is a pagewidth printer.Optionally, the printer
is a pagewidth printer. Optionally, the present
invention provides a printer controller programmed and
configured to implement the method of at least
partially compensating for errors in ink dot placement
by at least one of a plurality of nozzles due to
erroneous rotational displacement of a printhead
module relative to a carrier, the nozzles being
disposed on the printhead module, the method
comprising the steps of: (a) determining the
rotational displacement; (b) determining at least one
correction factor that at least partially compensates
for the ink dot displacement; and (c) using the
correction factor to alter the output of the ink dots
to at least partially compensate for the rotational
displacement. Optionally, the method including
expelling ink from a printhead module including at
least one row that comprises a plurality of adjacent
sets of n adjacent nozzles, each of the nozzles being
configured to expel ink in response to a fire signal,
the method comprising providing, for each set of
nozzles, a fire signal in accordance with the
sequence: [nozzle position 1, nozzle position n,
nozzle position 2, nozzle position (n-1), ... , nozzle
position*], wherein nozzle position* is at or adjacent
the centre of the set of nozzles. Optionally, the
method including expelling ink from a printhead module
including at least one row that comprises a plurality
of sets of n adjacent nozzles, each of the nozzles
being configured to expel ink in response to a fire
signal, the method comprising the steps of: (a)
providing a fire signal to nozzles at a first and nth
position in each set of nozzles; (b) providing a fire
signal to the next inward pair of nozzles in each set;
(c) in the event n is an even number, repeating step
(b) until all of the nozzles in each set has been
fired; and (d) in the event n is an odd number,
repeating step (b) until all of the nozzles but a
central nozzle in each set have been fired, and then
firing the central nozzle. Optionally, the method
including manufacturing a plurality of printhead
modules, at least some of which are capable of being
combined in pairs to form bilithic pagewidth
printheads, the method comprising the step of laying
out each of the plurality of printhead modules on a
wafer substrate, wherein at least one of the printhead
modules is right-handed and at least another is
left-handed.Optionally, the method being performed in
conjunction with a printhead module including: at
least one row of print nozzles; at least two shift
registers for shifting in dot data supplied from a
data source to each of the at least one rows, wherein
each print nozzle obtains dot data to be fired from an
element of one of the shift registers. Optionally, the
method being performed in a printer comprising: a
printhead comprising at least a first elongate
printhead module, the at least one printhead module
including at least one row of print nozzles for
expelling ink; and at least first and second printer
controllers configured to receive print data and
process the print data to output dot data to the
printhead, wherein the first and second printer
controllers are connected to a common input of the
printhead. Optionally, the method being performed in a
printer comprising: a printhead comprising first and
second elongate printhead modules, the printhead
modules being parallel to each other and being
disposed end to end on either side of a join region;
at least first and second printer controllers
configured to receive print data and process the print
data to output dot data to the printhead, wherein the
first printer controller outputs dot data only to the
first printhead module and the second printer
controller outputs dot data only to the second
printhead module, wherein the printhead modules are
configured such that no dot data passes between them.
Optionally, the method being performed in a printer
comprising: a printhead comprising first and second
elongate printhead modules, the printhead modules
being parallel to each other and being disposed end to
end on either side of a join region, wherein the first
printhead module is longer than the second printhead
module; at least first and second printer controllers
configured to receive print data and process the print
data to output dot data to the printhead, wherein: the
first printer controller outputs dot data to both the
first printhead module and the second printhead
module; and the second printer controller outputs dot
data only to the second printhead module. Optionally,
the method being performed in a printer comprising:a
printhead comprising first and second elongate
printhead modules, the printhead modules being
parallel to each other and being disposed end to end
on either side of a join region, wherein the first
printhead module is longer than the second printhead
module; at least first and second printer controllers
configured to receive print data and process the print
data to output dot data for the printhead, wherein:
the first printer controller outputs dot data to both
the first printhead module and the second controller;
and the second printer controller outputs dot data to
the second printhead module, wherein the dot data
output by the second printer controller includes dot
data it generates and at least some of the dot data
received from the first printer controller.
Optionally, the method being performed in conjunction
with a printer controller for supplying dot data to at
least one printhead module and at least partially
compensating for errors in ink dot placement by at
least one of a plurality of nozzles on the printhead
module due to erroneous rotational displacement of the
printhead module relative to a carrier, the printer
being configured to: access a correction factor
associated with the at least one printhead module;
determine an order in which at least some of the dot
data is supplied to at least one of the at least one
printhead modules, the order being determined at least
partly on the basis of the correction factor, thereby
to at least partially compensate for the rotational
displacement; and supply the dot data to the printhead
module. Optionally, the method being performed in
conjunction with a printer controller for supplying
dot data to a printhead module having a plurality of
nozzles for expelling ink, the printhead module
including a plurality of thermal sensors, each of the
thermal sensors being configured to respond to a
temperature at or adjacent at least one of the
nozzles, the printer controller being configured to
modify operation of at least some of the nozzles in
response to the temperature rising above a first
threshold. Optionally, the method being performed in
conjunction with a printer controller for controlling
a printhead comprising at least one monolithic
printhead module, the at least one printhead module
having a plurality of rows of nozzles configured to
extend, in use, across at least part of a printable
pagewidth of the printhead, the nozzles in each row
being grouped into at least first and second fire
groups, the printhead module being configured to
sequentially fire, for each row, the nozzles of each
fire group, such that each nozzle in the sequence from
each fire group is fired simultaneously with
respective corresponding nozzles in the sequence in
the other fire groups, wherein the nozzles are fired
row by row such that the nozzles of each row are all
fired before the nozzles of eachsubsequent row,
wherein the printer controller is configured to
provide one or more control signals that control the
order of firing of the nozzles. Optionally, the method
being performed in conjunction with a printer
controller for outputting to a printhead module: dot
data to be printed with at least two different inks;
and control data for controlling printing of the dot
data; the printer controller including at least one
communication output, each or the communication output
being configured to output at least some of the
control data and at least some of the dot data for the
at least two inks. Optionally, the method being
performed in conjunction with a printhead module
including at least one row of printhead nozzles, at
least one row including at least one displaced row
portion, the displacement of the row portion including
a component in a direction normal to that of a
pagewidth to be printed. Optionally, the method being
performed in conjunction with a printer controller for
supplying print data to at least one printhead module
capable of printing a maximum of n of channels of
print data, the at least one printhead module being
configurable into: a first mode, in which the
printhead module is configured to receive data for a
first number of the channels; and a second mode, in
which the printhead module is configured to receive
print data for a second number of the channels,
wherein the first number is greater than the second
number; wherein the printer controller is selectively
configurable to supply dot data for the first and
second modes. Optionally, the method being performed
in conjunction with a printer controller for supplying
data to a printhead comprising a plurality of
printhead modules, the printhead being wider than a
reticle step used in forming the modules, the
printhead comprising at least two types of the
modules, wherein each type is determined by its
geometric shape in plan.Optionally, the method being
used in conjunction with a printer controller for
supplying one or more control signals to a printhead
module, the printhead module including at least one
row that comprises a plurality of sets of n adjacent
nozzles, each of the nozzles being configured to expel
ink in response to a fire signal, such that: (a)
providing a fire signal to nozzles at a first and nth
position in each set of nozzles; (b) providing a fire
signal to the next inward pair of nozzles in each set;
(c) in the event n is an even number, repeating step
(b) until all of the nozzles in each set has been
fired; and (d) in the event n is an odd number,
repeating step (b) until all of the nozzles but a
central nozzle in each set have been fired, and then
firing the central nozzle. Optionally, the method
being used in conjunction with a printer controller
for supplying one or more control signals to a
printhead module, the printhead module including at
least one row that comprises a plurality of adjacent
sets of n adjacent nozzles, each of the nozzles being
configured to expel ink in response to a fire signal,
the method comprising providing, for each set of
nozzles, a fire signal in accordance with the
sequence: [nozzle position 1, nozzle position n,
nozzle position 2, nozzle position (n-1), ... , nozzle
position x], wherein nozzle position x is at or
adjacent the centre of the set of nozzles. Optionally,
the method being performed in conjunction with a
printer controller for supplying dot data to a
printhead module comprising at least first and second
rows configured to print ink of a similar type or
color, at least some nozzles in the first row being
aligned with respective corresponding nozzles in the
second row in a direction of intended media travel
relative to the printhead, the printhead module being
configurable such that the nozzles in the first and
second pairs of rows are fired such that some dots
output to print media are printed to by nozzles from
the first pair of rows and at least some other dots
output to print media are printed to by nozzles from
the second pair of rows, the printer controller being
configurable to supply dot data to the printhead
module for printing. Optionally, the method being
performed in conjunction with a printer controller for
supplying dot data to at least one printhead module,
the at least one printhead module comprising a
plurality of rows, each of the rows comprising a
plurality of nozzles for ejecting ink, wherein the
printhead module includes at least first and second
rows configured to print ink of a similar type or
color, the printer controller being configured to
supply the dot data to the at least one printhead
module such that, in the event a nozzle in the first
row is faulty, a corresponding nozzle in the second
row prints an ink dot at a position on print media at
or adjacent a position where the faulty nozzle would
otherwise have printed it.Optionally, the method being
performed in conjunction with a printer controller for
receiving first data and manipulating the first data
to produce dot data to be printed, the print
controller including at least two serial outputs for
supplying the dot data to at least one printhead,
wherein each of the serial outputs is configured to
supply dot data for at least two channels of the at
least one printhead. Optionally, the method being
performed in conjunction with a printhead module
including: at least one row of print nozzles; at least
first and second shift registers for shifting in dot
data supplied from a data source, wherein each shift
register feeds dot data to a group of nozzles, and
wherein each of the groups of the nozzles is
interleaved with at least one of the other groups of
the nozzles. Optionally, the method being performed in
conjunction with a printhead capable of printing a
maximum of n of channels of print data, the printhead
being configurable into: a first mode, in which the
printhead is configured to receive print data for a
first number of the channels; and a second mode, in
which the printhead is configured to receive print
data for a second number of the channels, wherein the
first number is greater than the second number.
Optionally, the method being performed in conjunction
with a printhead comprising a plurality of printhead
modules, the printhead being wider than a reticle step
used in forming the modules, the printhead comprising
at least two types of the modules, wherein each type
is determined by its geometric shape in plan.
Optionally, the method being performed in conjunction
with a printhead module including at least one row
that comprises a plurality of sets of n adjacent
nozzles, each of the nozzles being configured to expel
ink in response to a fire signal, such that, for each
set of nozzles, a fire signal is provided in
accordance with the sequence: [nozzle position 1,
nozzle position n, nozzle position 2, nozzle position
(n-1), ... , nozzle position x], wherein nozzle
position A: is at or adjacent the centre of the set of
nozzles. Optionally, the method being performed in
conjunction with a printhead module including at least
one row that comprises a plurality of adjacent sets of
n adjacent nozzles, each of the nozzles being
configured to expel the ink in response to a fire
signal, the printhead being configured to output ink
from nozzles at a first and "th position in each set
of nozzles, and then each next inward pair of nozzles
in each set, until:in the event n is an even number,
all of the nozzles in each set has been fired; and in
the event n is an odd number, all of the nozzles but a
central nozzle in each set have been fired, and then
to fire the central nozzle. Optionally, the method
being performed in conjunction with a printhead module
for receiving dot data to be printed using at least
two different inks and control data for controlling
printing of the dot data, the printhead module
including a communication input for receiving the dot
data for the at least two colors and the control data.
Optionally, the method being performed in conjunction
with a printhead module including at least one row of
printhead nozzles, at least one row including at least
one displaced row portion, the displacement of the row
portion including a component in a direction normal to
that of a pagewidth to be printed. Optionally, the
method being performed in conjunction with a printhead
module having a plurality of rows of nozzles
configured to extend, in use, across at least part of
a printable pagewidth, the nozzles in each row being
grouped into at least first and second fire groups,
the printhead module being configured to sequentially
fire, for each row, the nozzles of each fire group,
such that each nozzle in the sequence from each fire
group is fired simultaneously with respective
corresponding nozzles in the sequence in the other
fire groups, wherein the nozzles are fired row by row
such that the nozzles of each row are all fired before
the nozzles of each subsequent row. Optionally, the
method being performed in conjunction with a printhead
module comprising at least first and second rows
configured to print ink of a similar type or color, at
least some nozzles in the first row being aligned with
respective corresponding nozzles in the second row in
a direction of intended media travel relative to the
printhead, the printhead module being configurable
such that the nozzles in the first and second pairs of
rows are fired such that some dots output to print
media are printed to by nozzles from the first pair of
rows and at least some other dots output to print
media are printed to by nozzles from the second pair
of rows. Optionally, the method being performed in
conjunction with a printer controller for providing
data to a printhead module that includes: at least one
row of print nozzles; at least first and second shift
registers for shifting in dot data supplied from a
data source, wherein each shift register feeds dot
data to a group of nozzles, and wherein each of the
groups of the nozzles is interleaved with at least one
of the other groups of the nozzles.Optionally, the
method being performed in conjunction with a printhead
module having a plurality of nozzles for expelling
ink, the printhead module including a plurality of
thermal sensors, each of the thermal sensors being
configured to respond to a temperature at or adjacent
at least one of the nozzles, the printhead module
being configured to modify operation of the nozzles in
response to the temperature rising above a first
threshold. Optionally, the method being performed in
conjunction with a printhead module comprising a
plurality of rows, each of the rows comprising a
plurality of nozzles for ejecting ink, wherein the
printhead module includes at least first and second
rows configured to print ink of a similar type or
color, and being configured such that, in the ' event
a nozzle in the first row is faulty, a corresponding
nozzle in the second row prints an ink dot at a
position on print media at or adjacent a position
where the faulty nozzle would otherwise have printed
it. In a second aspect the present invention provides
a method of expelling ink from a printhead module
including at least one row that comprises a plurality
of adjacent sets of n adjacent nozzles, each of the
nozzles being configured to expel ink in response to a
fire signal, the method comprising providing, for each
set of nozzles, a fire signal in accordance with the
sequence: [nozzle position 1, nozzle position n,
nozzle position 2, nozzle position (n-l), ... , nozzle
position*], wherein nozzle position x is at or
adjacent the centre of the set of nozzles. Optionally
the nozzle at each given position within the set is
fired simultaneously with the nozzles in the other
sets at respective corresponding positions. Optionally
the printhead module includes a plurality of the rows
of nozzles, the method including sequentially
repeating the for each of the rows of nozzles.
Optionally the rows are disposed in pairs. Optionally
the rows in each pair of rows are offset relative to
each other. Optionally each pair of rows is configured
to print the same color ink. Optionally each pair of
rows is connected to a common ink source.Optionally
the sets of nozzles are adjacent each other.
Optionally the sets of nozzles are separated by an
intermediate nozzle, the intermediate nozzle being
fired either prior to the nozzle at position 1 in each
set, or following the nozzle at position n. Optionally
the method includes the step of providing the fire
sequence to the printhead module from a printer
controller, the fire signals being based on the fire
sequence. Optionally the fire sequence is loaded into
a shift register in the printhead module. Optionally
the method at least partially compensating for errors
in ink dot placement by at least one of a plurality of
nozzles due to erroneous rotational displacement of a
printhead module relative to a carrier, the nozzles
being disposed on the printhead module, the method
comprising the steps of: (a) determining the
rotational displacement; (b) determining at least one
correction factor that at least partially compensates
for the ink dot displacement; and (c) using the
correction factor to alter the output of the ink dots
to at least partially compensate for the rotational
displacement. Optionally the method includes expelling
ink from a printhead module including at least one row
that comprises a plurality of sets of n adjacent
nozzles, each of the nozzles being configured to expel
ink in response to a fire signal, the method
comprising the steps of: (a) providing a fire signal
to nozzles at a first and nth position in each set of
nozzles; (b) providing a fire signal to the next
inward pair of nozzles in each set; (c) in the event n
is an even number, repeating step (b) until all of the
nozzles in each set has been fired; and (d) in the
event n is an odd number, repeating step (b) until all
of the nozzles but a central nozzle in each set have
been fired, and then firing the central
nozzle.Optionally the method includes manufacturing a
plurality of printhead modules, at least some of which
are capable of being combined in pairs to form
bilithic pagewidth printheads, the method comprising
the step of laying out each of the plurality of
printhead modules on a wafer substrate, wherein at
least one of the printhead modules is right-handed and
at least another is left-handed. Optionally, the
method being performed in conjunction with a printhead
module including: at least one row of print nozzles;
at least two shift registers for shifting in dot data
supplied from a data source to each of the at least
one rows, wherein each print nozzle obtains dot data
to be fired from an element of one of the shift
registers. Optionally, the method being performed in a
printer comprising: a printhead comprising at least a
first elongate printhead module, the at least one
printhead module including at least one row of print
nozzles for expelling ink; and at least first and
second printer controllers configured to receive print
data and process the print data to output dot data to
the printhead, wherein the first and second printer
controllers are connected to a common input of the
printhead. Optionally, the method being performed in a
printer comprising: a printhead comprising first and
second elongate printhead modules, the printhead
modules being parallel to each other and being
disposed end to end on either side of a join region;
at least first and second printer controllers
configured to receive print data and process the print
data to output dot data to the printhead, wherein the
first printer controller outputs dot data only to the
first printhead module and the second printer
controller outputs dot data only to the second
printhead module, wherein the printhead modules are
configured such that no dot data passes between them.
Optionally, the method being performed in a printer
comprising: a printhead comprising first and second
elongate printhead modules, the printhead modules
being parallel to each other and being disposed end to
end on either side of a join region, wherein the first
printhead module is longer than the second printhead
module; at least first and second printer controllers
configured to receive print data and process the print
data to output dot data to the printhead, wherein: the
first printer controller outputs dot data to both the
first printheadmodule and the second printhead module;
and the second printer controller outputs dot data
only to the second printhead module. Optionally, the
method being performed in a printer comprising: a
printhead comprising first and second elongate
printhead modules, the printhead modules being
parallel to each other and being disposed end to end
on either side of a join region, wherein the first
printhead module is longer than the second printhead
module; at least first and second printer controllers
configured to receive print data and process the print
data to output dot data for the printhead, wherein:
the first printer controller outputs dot data to both
the first printhead module and the second controller;
and the second printer controller outputs dot data to
the second printhead module, wherein the dot data
output by the second printer controller includes dot
data it generates and at least some of the dot data
received from the first printer controller.
Optionally, the method being performed in conjunction
with a printer controller for supplying dot data to at
least one printhead module and at least partially
compensating for errors in ink dot placement by at
least one of a plurality of nozzles on the printhead
module due to erroneous rotational displacement of the
printhead module relative to a carrier, the printer
being configured to: access a correction factor
associated with the at least one printhead module;
determine an order in which at least some of the dot
data is supplied to at least one of the at least one
printhead modules, the order being determined at least
partly on the basis of the correction factor, thereby
to at least partially compensate for the rotational
displacement; and supply the dot data to the printhead
module. Optionally, the method being performed in
conjunction with a printer controller for supplying
dot data to a printhead module having a plurality of
nozzles for expelling ink, the printhead module
including a plurality of thermal sensors, each of the
thermal sensors being configured to respond to a
temperature at or adjacent at least one of the
nozzles, the printer controller being configured to
modify operation of at least some of the nozzles in
response to the temperature rising above a first
threshold. Optionally, the method being performed in
conjunction with a printer controller for controlling
a printhead comprising at least one monolithic
printhead module, the at least one printhead module
having a plurality of rows of nozzles configured to
extend, in use, across at least part of a printable
pagewidth of the printhead, the nozzlesin each row
being grouped into at least first and second fire
groups, the printhead module being configured to
sequentially fire, for each row, the nozzles of each
fire group, such that each nozzle in the sequence from
each fire group is fired simultaneously with
respective corresponding nozzles in the sequence in
the other fire groups, wherein the nozzles are fired
row by row such that the nozzles of each row are all
fired before the nozzles of each subsequent row,
wherein the printer controller is configured to
provide one or more control signals that control the
order of firing of the nozzles. Optionally, the method
being performed in conjunction with a printer
controller for outputting to a printhead module: dot
data to be printed with at least two different inks;
and control data for controlling printing of the dot
data; the printer controller including at least one
communication output, each or the communication output
being configured to output at least some of the
control data and at least some of the dot data for the
at least two inks. 



Optionally, the method being performed in conjunction
with a printhead module including at least one row of
printhead nozzles, at least one row including at least
one displaced row portion, the displacement of the row
portion including a component in a direction normal to
that of a pagewidth to be printed. Optionally, the
method being performed in conjunction with a printer
controller for supplying print data to at least one
printhead module capable of printing a maximum of n of
channels of print data, the at least one printhead
module being configurable into: a first mode, in which
the printhead module is configured to receive data for
a first number of the channels; and a second mode, in
which the printhead module is configured to receive
print data for a second number of the channels,
wherein the first number is greater than the second
number; wherein the printer controller is selectively
configurable to supply dot data for the first and
second modes. Optionally, the method being performed
in conjunction with a printer controller for supplying
data to a printhead comprising a plurality of
printhead modules, the printhead being wider than a
reticle step used in forming the modules, the
printhead comprising at least two types of the
modules, wherein each type is determined by its
geometric shape in plan.Optionally, the method being
used in conjunction with a printer controller for
supplying one or more control signals to a printhead
module, the printhead module including at least one
row that comprises a plurality of sets of n adjacent
nozzles, each of the nozzles being configured to expel
ink in response to a fire signal, such that: (a)
providing a fire signal to nozzles at a first and /ith
position in each set of nozzles; (b) providing a fire
signal to the next inward pair of nozzles in each set;
(c) in the event n is an even number, repeating step
(b) until all of the nozzles in each set has been
fired; and (d) in the event n is an odd number,
repeating step (b) until all of the nozzles but a
central nozzle in each set have been fired, and then
firing the central nozzle. Optionally, the method
being used in conjunction with a printer controller
for supplying one or more control signals to a
printhead module, the printhead module including at
least one row that comprises a plurality of adjacent
sets of n adjacent nozzles, each of the nozzles being
configured to expel ink in response to a fire signal,
the method comprising providing, for each set of
nozzles, a fire signal in accordance with the
sequence: [nozzle position 1, nozzle position n,
nozzle position 2, nozzle position (n-1), ... , nozzle
position x], wherein nozzle position* is at or
adjacent the centre of the set of nozzles. Optionally,
the method being performed in conjunction with a
printer controller for supplying dot data to a
printhead module comprising at least first and second
rows configured to print ink of a similar type or
color, at least some nozzles in the first row being
aligned with respective corresponding nozzles in the
second row in a direction of intended media travel
relative to the printhead, the printhead module being
configurable such that the nozzles in the first and
second pairs of rows are fired such that some dots
output to print media are printed to by nozzles from
the first pair of rows and at least some other dots
output to print media are printed to by nozzles from
the second pair of rows, the printer controller being
configurable to supply dot data to the printhead
module for printing. Optionally, the method being
performed in conjunction with a printer controller for
supplying dot data to at least one printhead module,
the at least one printhead module comprising a
plurality of rows, each of the rows comprising a
plurality of nozzles for ejecting ink, wherein the
printhead module includes at least first and second
rows configured to print ink of a similar type or
color, the printer controller being configured to
supply the dot data to the at least one printhead
module such that, in the event a nozzle in the first
row is faulty, a corresponding nozzle in the second
row prints an ink dot at a position on print media at
or adjacent a position where the faulty nozzle would
otherwise have printed it.Optionally, the method being
performed in conjunction with a printer controller for
receiving first data and manipulating the first data
to produce dot data to be printed, the print
controller including at least two serial outputs for
supplying the dot data to at least one printhead,
wherein each of the serial outputs is configured to
supply dot data for at least two channels of the at
least one printhead. Optionally, the method being
performed in conjunction with a printhead module
including: at least one row of print nozzles; at least
first and second shift registers for shifting in dot
data supplied from a data source, wherein each shift
register feeds dot data to a group of nozzles, and
wherein each of the groups of the nozzles is
interleaved with at least one of the other groups of
the nozzles. Optionally, the method being performed in
conjunction with a printhead capable of printing a
maximum of n of channels of print data, the printhead
being configurable into: a first mode, in which the
printhead is configured to receive print data for a
first number of the channels; and a second mode, in
which the printhead is configured to receive print
data for a second number of the channels, wherein the
first number is greater than the second number.
Optionally, the method being performed in conjunction
with a printhead comprising a plurality of printhead
modules, the printhead being wider than a reticle step
used in forming the modules, the printhead comprising
at least two types of the modules, wherein each type
is determined by its geometric shape in plan.
Optionally, the method being performed in conjunction
with a printhead module including at least one row
that comprises a plurality of sets of n adjacent
nozzles, each of the nozzles being configured to expel
ink in response to a fire signal, such that, for each
set of nozzles, a fire signal is provided in
accordance with the sequence: [nozzle position 1,
nozzle position n, nozzle position 2, nozzle position
(n-1), ... , nozzle position x], wherein nozzle
position x is at or adjacent the centre of the set of
nozzles. Optionally, the method being performed in
conjunction with a printhead module including at least
one row that comprises a plurality of adjacent sets of
n adjacent nozzles, each of the nozzles being
configured to expel the inkin response to a fire
signal, the printhead being configured to output ink
from nozzles at a first and nth position in each set
of nozzles, and then each next inward pair of nozzles
in each set, until: in the event n is an even number,
all of the nozzles in each set has been fired; and in
the event n is an odd number, all of the nozzles but a
central nozzle in each set have been fired, and then
to fire the central nozzle. Optionally, the method
being performed in conjunction with a printhead module
for receiving dot data to be printed using at least
two different inks and control data for controlling
printing of the dot data, the printhead module
including a communication input for receiving the dot
data for the at least two colors and the control data.
Optionally, the method being performed in conjunction
with a printhead module including at least one row of
printhead nozzles, at least one row including at least
one displaced row portion, the displacement of the row
portion including a component in a direction normal to
that of a pagewidth to be printed. Optionally, the
method being performed in conjunction with a printhead
module having a plurality of rows of nozzles
configured to extend, in use, across at least part of
a printable pagewidth, the nozzles in each row being
grouped into at least first and second fire groups,
the printhead module being configured to sequentially
fire, for each row, the nozzles of each fire group,
such that each nozzle in the sequence from each fire
group is fired simultaneously with respective
corresponding nozzles in the sequence in the other
fire groups, wherein the nozzles are fired row by row
such that the nozzles of each row are all fired before
the nozzles of each subsequent row. Optionally, the
method being performed in conjunction with a printhead
module comprising at least first and second rows
configured to print ink of a similar type or color, at
least some nozzles in the first row being aligned with
respective corresponding nozzles in the second row in
a direction of intended media travel relative to the
printhead, the printhead module being configurable
such that the nozzles in the first and second pairs of
rows are fired such that some dots output to print
media are printed to by nozzles from the first pair of
rows and at least some other dots output to print
media are printed to by nozzles from the second pair
of rows. Optionally, the method being performed in
conjunction with a printer controller for providing
data to a printhead module that includes: at least one
row of print nozzles;at least first and second shift
registers for shifting in dot data supplied from a
data source, wherein each shift register feeds dot
data to a group of nozzles, and wherein each of the
groups of the nozzles is interleaved with at least one
of the other groups of the nozzles. Optionally, the
method being performed in conjunction with a printhead
module having a plurality of nozzles for expelling
ink, the printhead module including a plurality of
thermal sensors, each of the thermal sensors being
configured to respond to a temperature at or adjacent
at least one of the nozzles, the printhead module
being configured to modify operation of the nozzles in
response to the temperature rising above a first
threshold. Optionally, the method being performed in
conjunction with a printhead module comprising a
plurality of rows, each of the rows comprising a
plurality of nozzles for ejecting ink, wherein the
printhead module includes at least first and second
rows configured to print ink of a similar type or
color, and being configured such that, in the event a
nozzle in the first row is faulty, a corresponding
nozzle in the second row prints an ink dot at a
position on print media at or adjacent a position
where the faulty nozzle would otherwise have printed
it. Optionally the printhead module includes a
plurality of the rows, the method including firing
each nozzle in each row simultaneously with the nozzle
or nozzles at the same position in the other rows.
Optionally the method includes a plurality of pairs of
the rows, each pair of rows including an odd row and
an even row, the odd and even rows in each pair being
offset from each other in both x and y directions
relative to an intended direction of print media
movement relative to the printhead, the method
including causing firing of at least a plurality of
the odd rows prior to firing any of the even rows, or
vice versa. Optionally all the odd rows are fired
before any of the even rows are fired, or vice versa.
Optionally the odd rows, or the even rows, or both,
are fired in a predetermined order. Optionally the
predetermined order is selectable from a plurality of
predetermined available orders. Optionally the
predetermined order is sequential.Optionally the
predetermined order can commence at any of a plurality
of the rows. In a third aspect the present invention
provides a method of expelling ink from a printhead
module including at least one row that comprises a
plurality of sets of n adjacent nozzles, each of the
nozzles being configured to expel ink in response to a
fire signal, the method comprising the steps of: (a)
providing a fire signal to nozzles at a first and nth
position in each set of nozzles; (b) providing a fire
signal to the next inward pair of nozzles in each set;
(c) in the event n is an even number, repeating step
(b) until all of the nozzles in each set has been
fired; and (d) in the event n is an odd number,
repeating step (b) until all of the nozzles but a
central nozzle in each set have been fired, and then
firing the central nozzle. Optionally the printhead
module includes a plurality of the rows of nozzles,
the method including sequentially repeating steps (a)
to (d) for each of the rows of nozzles. Optionally the
rows are disposed in pairs. Optionally the rows in
each pair of rows are offset relative to each other.
Optionally each pair of rows is configured to print
the same color ink. Optionally each pair of rows is
connected to a common ink source. Optionally the sets
of nozzles are adjacent each other. Optionally the
sets of nozzles are separated by an intermediate
nozzle, the intermediate nozzle being fired either
prior to the nozzle at position 1 in each set, or
following the nozzle at position n. In a second aspect
the present invention provides a method of expelling
ink from a printhead module including at least one row
that comprises a plurality of adjacent sets of n
adjacent nozzles, each of the nozzles beingconfigured
to expel ink in response to a fire signal, the method
comprising providing, for each set of nozzles, a fire
signal in accordance with the sequence: [nozzle
position 1, nozzle position n, nozzle position 2,
nozzle position (n-1), ... , nozzle position*],
wherein nozzle positionx is at or adjacent the centre
of the set of nozzles. Optionally the nozzle at each
given position within the set is fired simultaneously
with the nozzles in the other sets at respective
corresponding positions. Optionally, the method at
least partially compensating for errors in ink dot
placement by at least one of a plurality of nozzles
due to erroneous rotational displacement of a
printhead module relative to a carrier, the nozzles
being disposed on the printhead module, the method
comprising the steps of: (a) determining the
rotational displacement; (b) determining at least one
correction factor that at least partially compensates
for the ink dot displacement; and (c) using the
correction factor to alter the output of the ink dots
to at least partially compensate for the rotational
displacement. Optionally, the method including
expelling ink from a printhead module including at
least one row that comprises a plurality of adjacent
sets of n adjacent nozzles, each of the nozzles being
configured to expel ink in response to a fire signal,
the method comprising providing, for each set of
nozzles, a fire signal in accordance with the
sequence: [nozzle position 1, nozzle position n,
nozzle position 2, nozzle position (n-1), ... , nozzle
position*], wherein nozzle positionx is at or adjacent
the centre of the set of nozzles. Optionally, the
method including manufacturing a plurality of
printhead modules, at least some of which are capable
of being combined in pairs to form bilithic pagewidth
printheads, the method comprising the step of laying
out each of the plurality of printhead modules on a
wafer substrate, wherein at least one of the printhead
modules is right-handed and at least another is
left-handed. Optionally, the method being performed in
conjunction with a printhead module including: at
least one row of print nozzles; at least two shift
registers for shifting in dot data supplied from a
data source to each of the at least one rows, wherein
each print nozzle obtains dot data to be fired from an
element of one of the shift registers.Optionally, the
method being performed in a printer comprising: a
printhead comprising at least a first elongate
printhead module, the at least one printhead module
including at least one row of print nozzles for
expelling ink; and at least first and second printer
controllers configured to receive print data and
process the print data to output dot data to the
printhead, wherein the first and second printer
controllers are connected to a common input of the
printhead. Optionally, the method being performed in a
printer comprising: a printhead comprising first and
second elongate printhead modules, the printhead
modules being parallel to each other and being
disposed end to end on either side of a join region;
at least first and second printer controllers
configured to receive print data and process the print
data to output dot data to the printhead, wherein the
first printer controller outputs dot data only to the
first printhead module and the second printer
controller outputs dot data only to the second
printhead module, wherein the printhead modules are
configured such that no dot data passes between them.
Optionally, the method being performed in a printer
comprising: a printhead comprising first and second
elongate printhead modules, the printhead modules
being parallel to each other and being disposed end to
end on either side of a join region, wherein the first
printhead module is longer than the second printhead
module; at least first and second printer controllers
configured to receive print data and process the print
data to output dot data to the printhead, wherein: the
first printer controller outputs dot data to both the
first printhead module and the second printhead
module; and the second printer controller outputs dot
data only to the second printhead module. Optionally,
the method being performed in a printer comprising: a
printhead comprising first and second elongate
printhead modules, the printhead modules being
parallel to each other and being disposed end to end
on either side of a join region, wherein the first
printhead module is longer than the second printhead
module; at least first and second printer controllers
configured to receive print data and process the print
data to output dot data for the printhead, wherein:
the first printer controller outputs dot data to both
the first printhead module and the second controller;
and the second printer controller outputs dot data to
the second printheadmodule, wherein the dot data
output by the second printer controller includes dot
data it generates and at least some of the dot data
received from the first printer controller.
Optionally, the method being performed in conjunction
with a printer controller for supplying dot data to at
least one printhead module and at least partially
compensating for errors in ink dot placement by at
least one of a plurality of nozzles on the printhead
module due to erroneous rotational displacement of the
printhead module relative to a carrier, the printer
being configured to: access a correction factor
associated with the at least one printhead module;
determine an order in which at least some of the dot
data is supplied to at least one of the at least one
printhead modules, the order being determined at least
partly on the basis of the correction factor, thereby
to at least partially compensate for the rotational
displacement; and supply the dot data to the printhead
module. Optionally, the method being performed in
conjunction with a printer controller for supplying
dot data to a printhead module having a plurality of
nozzles for expelling ink, the printhead module
including a plurality of thermal sensors, each of the
thermal sensors being configured to respond to a
temperature at or adjacent at least one of the
nozzles, the printer controller being configured to
modify operation of at least some of the nozzles in
response to the temperature rising above a first
threshold. Optionally, the method being performed in
conjunction with a printer controller for controlling
a printhead comprising at least one monolithic
printhead module, the at least one printhead module
having a plurality of rows of nozzles configured to
extend, in use, across at least part of a printable
pagewidth of the printhead, the nozzles in each row
being grouped into at least first and second fire
groups, the printhead module being configured to
sequentially fire, for each row, the nozzles of each
fire group, such that each nozzle in the sequence from
each fire group is fired simultaneously with
respective corresponding nozzles in the sequence in
the other fire groups, wherein the nozzles are fired
row by row such that the nozzles of each row are all
fired before the nozzles of each subsequent row,
wherein the printer controller is configured to
provide one or more control signals that control the
order of firing of the nozzles. Optionally, the method
being performed in conjunction with a printer
controller for outputting to a printhead module: dot
data to be printed with at least two different inks;
andcontrol data for controlling printing of the dot
data; the printer controller including at least one
communication output, each or the communication output
being configured to output at least some of the
control data and at least some of the dot data for the
at least two inks. Optionally, the method being
performed in conjunction with a printhead module
including at least one row of printhead nozzles, at
least one row including at least one displaced row
portion, the displacement of the row portion including
a component in a direction normal to that of a
pagewidth to be printed. Optionally, the method being
performed in conjunction with a printer controller for
supplying print data to at least one printhead module
capable of printing a maximum of n of channels of
print data, the at least one printhead module being
configurable into: a first mode, in which the
printhead module is configured to receive data for a
first number of the channels; and a second mode, in
which the printhead module is configured to receive
print data for a second number of the channels,
wherein the first number is greater than the second
number; wherein the printer controller is selectively
configurable to supply dot data for the first and
second modes. Optionally, the method being performed
in conjunction with a printer controller for supplying
data to a printhead comprising a plurality of
printhead modules, the printhead being wider than a
reticle step used in forming the modules, the
printhead comprising at least two types of the
modules, wherein each type is determined by its
geometric shape in plan. Optionally, the method being
used in conjunction with a printer controller for
supplying one or more control signals to a printhead
module, the printhead module including at least one
row that comprises a plurality of sets of n adjacent
nozzles, each of the nozzles being configured to expel
ink in response to a fire signal, such that: (a)
providing a fire signal to nozzles at a first and "th
position in each set of nozzles; (b) providing a fire
signal to the next inward pair of nozzles in each set;
(c) in the event n is an even number, repeating step
(b) until all of the nozzles in each set has been
fired; and (d) in the event n is an odd number,
repeating step (b) until all of the nozzles but a
central nozzle in each set have been fired, and then
firing the central nozzle.Optionally, the method being
used in conjunction with a printer controller for
supplying one or more control signals to a printhead
module, the printhead module including at least one
row that comprises a plurality of adjacent sets of n
adjacent nozzles, each of the nozzles being configured
to expel ink in response to a fire signal, the method
comprising providing, for each set of nozzles, a fire
signal in accordance with the sequence: [nozzle
position 1, nozzle position n, nozzle position 2,
nozzle position (n-1), ... , nozzle position*],
wherein nozzle position x is at or adjacent the centre
of the set of nozzles. Optionally, the method being
performed in conjunction with a printer controller for
supplying dot data to a printhead module comprising at
least first and second rows configured to print ink of
a similar type or color, at least some nozzles in the
first row being aligned with respective corresponding
nozzles in the second row in a direction of intended
media travel relative to the printhead, the printhead
module being configurable such that the nozzles in the
first and second pairs of rows are fired such that
some dots output to print media are printed to by
nozzles from the first pair of rows and at least some
other dots output to print media are printed to by
nozzles from the second pair of rows, the printer
controller being configurable to supply dot data to
the printhead module for printing. Optionally, the
method being performed in conjunction with a printer
controller for supplying dot data to at least one
printhead module, the at least one printhead module
comprising a plurality of rows, each of the rows
comprising a plurality of nozzles for ejecting ink,
wherein the printhead module includes at least first
and second rows configured to print ink of a similar
type or color, the printer controller being configured
to supply the dot data to the at least one printhead
module such that, in the event a nozzle in the first
row is faulty, a corresponding nozzle in the second
row prints an ink dot at a position on print media at
or adjacent a position where the faulty nozzle would
otherwise have printed it. Optionally, the method
being performed in conjunction with a printer
controller for receiving first data and manipulating
the first data to produce dot data to be printed, the
print controller including at least two serial outputs
for supplying the dot data to at least one printhead,
wherein each of the serial outputs is configured to
supply dot data for at least two channels of the at
least one printhead. Optionally, the method being
performed in conjunction with a printhead module
including: at least one row of print nozzles;at least
first and second shift registers for shifting in dot
data supplied from a data source, wherein each shift
register feeds dot data to a group of nozzles, and
wherein each of the groups of the nozzles is
interleaved with at least one of the other groups of
the nozzles. Optionally, the method being performed in
conjunction with a printhead capable of printing a
maximum of n of channels of print data, the printhead
being configurable into: a first mode, in which the
printhead is configured to receive print data for a
first number of the channels; and a second mode, in
which the printhead is configured to receive print
data for a second number of the channels, wherein the
first number is greater than the second number.
Optionally, the method being performed in conjunction
with a printhead comprising a plurality of printhead
modules, the printhead being wider than a reticle step
used in forming the modules, the printhead comprising
at least two types of the modules, wherein each type
is determined by its geometric shape in plan.
Optionally, the method being performed in conjunction
with a printhead module including at least one row
that comprises a plurality of sets of n adjacent
nozzles, each of the nozzles being configured to expel
ink in response to a fire signal, such that, for each
set of nozzles, a fire signal is provided in
accordance with the sequence: [nozzle position 1,
nozzle position n, nozzle position 2, nozzle position
(n-1), ... , nozzle position x], wherein nozzle
position x is at or adjacent the centre of the set of
nozzles. Optionally, the method being performed in
conjunction with a printhead module including at least
one row that comprises a plurality of adjacent sets of
n adjacent nozzles, each of the nozzles being
configured to expel the ink in response to a fire
signal, the printhead being configured to output ink
from nozzles at a first and nth position in each set
of nozzles, and then each next inward pair of nozzles
in each set, until: in the event n is an even number,
all of the nozzles in each set has been fired; and in
the event n is an odd number, all of the nozzles but a
central nozzle in each set have been fired, and then
to fire the central nozzle. Optionally, the method
being performed in conjunction with a printhead module
for receiving dot data to be printed using at least
two different inks and control data for controlling
printing of the dot data, the printhead module
including a communication input for receiving the dot
data for the at least two colors and the control
data.Optionally, the method being performed in
conjunction with a printhead module including at least
one row of printhead nozzles, at least one row
including at least one displaced row portion, the
displacement of the row portion including a component
in a direction normal to that of a pagewidth to be
printed. Optionally, the method being performed in
conjunction with a printhead module having a plurality
of rows of nozzles configured to extend, in use,
across at least part of a printable pagewidth, the
nozzles in each row being grouped into at least first
and second fire groups, the printhead module being
configured to sequentially fire, for each row, the
nozzles of each fire group, such that each nozzle in
the sequence from each fire group is fired
simultaneously with respective corresponding nozzles
in the sequence in the other fire groups, wherein the
nozzles are fired row by row such that the nozzles of
each row are all fired before the nozzles of each
subsequent row. Optionally, the method being performed
in conjunction with a printhead module comprising at
least first and second rows configured to print ink of
a similar type or color, at least some nozzles in the
first row being aligned with respective corresponding
nozzles in the second row in a direction of intended
media travel relative to the printhead, the printhead
module being configurable such that the nozzles in the
first and second pairs of rows are fired such that
some dots output to print media are printed to by
nozzles from the first pair of rows and at least some
other dots output to print media are printed to by
nozzles from the second pair of rows. Optionally, the
method being performed in conjunction with a printer
controller for providing data to a printhead module
that includes: at least one row of print nozzles; at
least first and second shift registers for shifting in
dot data supplied from a data source, wherein each
shift register feeds dot data to a group of nozzles,
and wherein each of the groups of the nozzles is
interleaved with at least one of the other groups of
the nozzles. Optionally, the method being performed in
conjunction with a printhead module having a plurality
of nozzles for expelling ink, the printhead module
including a plurality of thermal sensors, each of the
thermal sensors being configured to respond to a
temperature at or adjacent at least one of the
nozzles, the printhead module being configured to
modify operation of the nozzles in response to the
temperature rising above a first threshold.Optionally,
the method being performed in conjunction with a
printhead module comprising a plurality of rows, each
of the rows comprising a plurality of nozzles for
ejecting ink, wherein the printhead module includes at
least first and second rows configured to print ink of
a similar type or color, and being configured such
that, in the event a nozzle in the first row is
faulty, a corresponding nozzle in the second row
prints an ink dot at a position on print media at or
adjacent a position where the faulty nozzle would
otherwise have printed it. Optionally the printhead
module includes a plurality of the rows, the method
including firing each nozzle in each row
simultaneously with the nozzle or nozzles at the same
position in the other rows. Optionally the printhead
module includes a plurality of the rows, the method
including firing each nozzle in each row
simultaneously with the nozzle or nozzles at the same
position in the other rows. Optionally the method
including a plurality of pairs of the rows, each pair
of rows including an odd row and an even row, the odd
and even rows in each pair being offset from each
other in both x and y directions relative to an
intended direction of print media movement relative to
the printhead, the method including causing firing of
at least a plurality of the odd rows prior to firing
any of the even rows, or vice versa. Optionally all
the odd rows are fired before any of the even rows are
fired, or vice versa. Optionally the odd rows, or the
even rows, or both, are fired in a predetermined
order. Optionally the predetermined order is
selectable from a plurality of predetermined available
orders. Optionally the predetermined order is
sequential. Optionally the predetermined order can
commence at any of a plurality of the rows. In a
fourth aspect the present invention provides method of
manufacturing a plurality of printhead modules, at
least some of which are capable of being combined in
pairs to form bilithic pagewidth printheads, the
method comprising the step of laying out each of the
plurality of printhead modules on a wafer substrate,
wherein at least one of the printhead modules is
right-handed and at least another is left-handed.In a
second aspect the present invention provides a method
of manufacturing a plurality of pagewidth printheads,
the method comprising the steps of: manufacturing a
plurality of printhead modules in accordance with
claim 1; and assembling pairs of at least some of the
printhead modules to form pagewidth printheads,
wherein each of the printhead modules in each
pagewidth printhead is shorter than the pagewidth.
Optionally the printhead modules of at least one of
the pagewidth printheads are of relatively different
lengths. Optionally the printhead modules of at least
one of the pagewidth printheads are of the same
length. Optionally the printhead modules of at least
one of the pagewidth printheads are of relatively
different lengths, and the printhead modules of at
least another of the pagewidth printheads are of the
same length. Optionally at least some of the printhead
modules are larger than a reticle step used in laying
out those printhead modules. Optionally the method
includes the step of laying out a plurality of
left-handed and right-handed printhead modules.
Optionally the method includes the step of laying out
a plurality of different lengths of left-handed and
righthanded printhead modules. Optionally, the method
at least partially compensating for errors in ink dot
placement by at least one of a plurality of nozzles
due to erroneous rotational displacement of a
printhead module relative to a carrier, the nozzles
being disposed on the printhead module, the method
comprising the steps of: (a) determining the
rotational displacement; (b) determining at least one
correction factor that at least partially compensates
for the ink dot displacement; and(c) using the
correction factor to alter the output of the ink dots
to at least partially compensate for the 



rotational displacement. Optionally, the method
including expelling ink from a printhead module
including at least one row that comprises a plurality
of adjacent sets of n adjacent nozzles, each of the
nozzles being configured to expel ink in response to a
fire signal, the method comprising providing, for each
set of nozzles, a fire signal in accordance with the
sequence: [nozzle position 1, nozzle position n,
nozzle position 2, nozzle position (n-1), ... , nozzle
position x], wherein nozzle position x is at or
adjacent the centre of the set of nozzles. Optionally,
the method including expelling ink from a printhead
module including at least one row that comprises a
plurality of sets of n adjacent nozzles, each of the
nozzles being configured to expel ink in response to a
fire signal, the method comprising the steps of: (a)
providing a fire signal to nozzles at a first and nth
position in each set of nozzles; (b) providing a fire
signal to the next inward pair of nozzles in each set;
(c) in the event n is an even number, repeating step
(b) until all of the nozzles in each set has been
fired; and (d) in the event n is an odd number,
repeating step (b) until all of the nozzles but a
central nozzle in each set have been fired, and then
firing the central nozzle. Optionally, the method
being performed in conjunction with a printhead module
including: at least one row of print nozzles; at least
two shift registers for shifting in dot data supplied
from a data source to each of the at least one rows,
wherein each print nozzle obtains dot data to be fired
from an element of one of the shift registers.
Optionally, the method being performed in a printer
comprising: a printhead comprising at least a first
elongate printhead module, the at least one printhead
module including at least one row of print nozzles for
expelling ink; and at least first and second printer
controllers configured to receive print data and
process the print data to output dot data to the
printhead, wherein the first and second printer
controllers are connected to a common input of the
printhead. Optionally, the method being performed in a
printer comprising:a printhead comprising first and
second elongate printhead modules, the printhead
modules being parallel to each other and being
disposed end to end on either side of a join region;
at least first and second printer controllers
configured to receive print data and process the print
data to output dot data to the printhead, wherein the
first printer controller outputs dot data only to the
first printhead module and the second printer
controller outputs dot data only to the second
printhead module, wherein the printhead modules are
configured such that no dot data passes between them.
Optionally, the method being performed in a printer
comprising: a printhead comprising first and second
elongate printhead modules, the printhead modules
being parallel to each other and being disposed end to
end on either side of a join region, wherein the first
printhead module is longer than the second printhead
module; at least first and second printer controllers
configured to receive print data and process the print
data to output dot data to the printhead, wherein: the
first printer controller outputs dot data to both the
first printhead module and the second printhead
module; and the second printer controller outputs dot
data only to the second printhead module. Optionally,
the method being performed in a printer comprising: a
printhead comprising first and second elongate
printhead modules, the printhead modules being
parallel to each other and being disposed end to end
on either side of a join region, wherein the first
printhead module is longer than the second printhead
module; at least first and second printer controllers
configured to receive print data and process the print
data to output dot data for the printhead, wherein:
the first printer controller outputs dot data to both
the first printhead module and the second controller;
and the second printer controller outputs dot data to
the second printhead module, wherein the dot data
output by the second printer controller includes dot
data it generates and at least some of the dot data
received from the first printer controller.
Optionally, the method being performed in conjunction
with a printer controller for supplying dot data to at
least one printhead module and at least partially
compensating for errors in ink dot placement by at
least one of a plurality of nozzles on the printhead
module due to erroneous rotational displacement of the
printhead module relative to a carrier, the printer
being configured to: access a correction factor
associated with the at least one printhead module;
determine an order in which at least some of the dot
data is supplied to at least one of the at least one
printhead modules, the order being determined at least
partly on the basis of the correction factor, thereby
to at least partially compensate for the rotational
displacement; and supply the dot data to the printhead
module. Optionally, the method being performed in
conjunction with a printer controller for supplying
dot data to a printhead module having a plurality of
nozzles for expelling ink, the printhead module
including a plurality of thermal sensors, each of the
thermal sensors being configured to respond to a
temperature at or adjacent at least one of the
nozzles, the printer controller being configured to
modify operation of at least some of the nozzles in
response to the temperature rising above a first
threshold. Optionally, the method being performed in
conjunction with a printer controller for controlling
a printhead comprising at least one monolithic
printhead module, the at least one printhead module
having a plurality of rows of nozzles configured to
extend, in use, across at least part of a printable
pagewidth of the printhead, the nozzles in each row
being grouped into at least first and second fire
groups, the printhead module being configured to
sequentially fire, for each row, the nozzles of each
fire group, such that each nozzle in the sequence from
each fire group is fired simultaneously with
respective corresponding nozzles in the sequence in
the other fire groups, wherein the nozzles are fired
row by row such that the nozzles of each row are all
fired before the nozzles of each subsequent row,
wherein the printer controller is configured to
provide one or more control signals that control the
order of firing of the nozzles. Optionally, the method
being performed in conjunction with a printer
controller for outputting to a printhead module: dot
data to be printed with at least two different inks;
and control data for controlling printing of the dot
data; the printer controller including at least one
communication output, each or the communication output
being configured to output at least some of the
control data and at least some of the dot data for the
at least two inks. Optionally, the method being
performed in conjunction with a printhead module
including at least one row of printhead nozzles, at
least one row including at least one displaced row
portion, the displacement of the row portion including
a component in a direction normal to that of a
pagewidth to be printed.Optionally, the method being
performed in conjunction with a printer controller for
supplying print data to at least one printhead module
capable of printing a maximum of n of channels of
print data, the at least one printhead module being
configurable into: a first mode, in which the
printhead module is configured to receive data for a
first number of the channels; and a second mode, in
which the printhead module is configured to receive
print data for a second number of the channels,
wherein the first number is greater than the second
number; wherein the printer controller is selectively
configurable to supply dot data for the first and
second modes. Optionally, the method being performed
in conjunction with a printer controller for supplying
data to a printhead comprising a plurality of
printhead modules, the printhead being wider than a
reticle step used in forming the modules, the
printhead comprising at least two types of the
modules, wherein each type is determined by its
geometric shape in plan. Optionally, the method being
used in conjunction with a printer controller for
supplying one or more control signals to a printhead
module, the printhead module including at least one
row that comprises a plurality of sets of n adjacent
nozzles, each of the nozzles being configured to expel
ink in response to a fire signal, such that: (a)
providing a fire signal to nozzles at a first and nth
position in each set of nozzles; (b) providing a fire
signal to the next inward pair of nozzles in each set;
(c) in the event n is an even number, repeating step
(b) until all of the nozzles in each set has been
fired; and (d) in the event n is an odd number,
repeating step (b) until all of the nozzles but a
central nozzle in each set have been fired, and then
firing the central nozzle. Optionally, the method
being used in conjunction with a printer controller
for supplying one or more control signals to a
printhead module, the printhead module including at
least one row that comprises a plurality of adjacent
sets of n adjacent nozzles, each of the nozzles being
configured to expel ink in response to a fire signal,
the method comprising providing, for each set of
nozzles, a fire signal in accordance with the
sequence: [nozzle position 1, nozzle position n,
nozzle position 2, nozzle position (n-1), ... , nozzle
position x], wherein nozzle position x is at or
adjacent the centre of the set of nozzles. Optionally,
the method being performed in conjunction with a
printer controller for supplying dot data to a
printhead module comprising at least first and second
rows configured to print ink of a similar type or
color, atleast some nozzles in the first row being
aligned with respective corresponding nozzles in the
second row in a direction of intended media travel
relative to the printhead, the printhead module being
configurable such that the nozzles in the first and
second pairs of rows are fired such that some dots
output to print media are printed to by nozzles from
the first pair of rows and at least some other dots
output to print media are printed to by nozzles from
the second pair of rows, the printer controller being
configurable to supply dot data to the printhead
module for printing. Optionally, the method being
performed in conjunction with a printer controller for
supplying dot data to at least one printhead module,
the at least one printhead module comprising a
plurality of rows, each of the rows comprising a
plurality of nozzles for ejecting ink, wherein the
printhead module includes at least first and second
rows configured to print ink of a similar type or
color, the printer controller being configured to
supply the dot data to the at least one printhead
module such that, in the event a nozzle in the first
row is faulty, a corresponding nozzle in the second
row prints an ink dot at a position on print media at
or adjacent a position where the faulty nozzle would
otherwise have printed it. Optionally, the method
being performed in conjunction with a printer
controller for receiving first data and manipulating
the first data to produce dot data to be printed, the
print controller including at least two serial outputs
for supplying the dot data to at least one printhead,
wherein each of the serial outputs is configured to
supply dot data for at least two channels of the at
least one printhead. Optionally, the method being
performed in conjunction with a printhead module
including: at least one row of print nozzles; at least
first and second shift registers for shifting in dot
data supplied from a data source, wherein each shift
register feeds dot data to a group of nozzles, and
wherein each of the groups of the nozzles is
interleaved with at least one of the other groups of
the nozzles. Optionally, the method being performed in
conjunction with a printhead capable of printing a
maximum of n of channels of print data, the printhead
being configurable into: a first mode, in which the
printhead is configured to receive print data for a
first number of the channels; and a second mode, in
which the printhead is configured to receive print
data for a second number of the channels, wherein the
first number is greater than the second
number.Optionally, the method being performed in
conjunction with a printhead comprising a plurality of
printhead modules, the printhead being wider than a
reticle step used in forming the modules, the
printhead comprising at least two types of the
modules, wherein each type is determined by its
geometric shape in plan. Optionally, the method being
performed in conjunction with a printhead module
including at least one row that comprises a plurality
of sets of n adjacent nozzles, each of the nozzles
being configured to expel ink in response to a fire
signal, such that, for each set of nozzles, a fire
signal is provided in accordance with the sequence:
[nozzle position 1, nozzle position n, nozzle position
2, nozzle position (n-l), ... , nozzle position*],
wherein nozzle position x is at or adjacent the centre
of the set of nozzles. Optionally 1, the method being
performed in conjunction with a printhead module
including at least one row that comprises a plurality
of adjacent sets of n adjacent nozzles, each of the
nozzles being configured to expel the ink in response
to a fire signal, the printhead being configured to
output ink from nozzles at a first and "th position in
each set of nozzles, and then each next inward pair of
nozzles in each set, until: in the event n is an even
number, all of the nozzles in each set has been fired;
and in the event n is an odd number, all of the
nozzles but a central nozzle in each set have been
fired, and then to fire the central nozzle.
Optionally, the method being performed in conjunction
with a printhead module for receiving dot data to be
printed using at least two different inks and control
data for controlling printing of the dot data, the
printhead module including a communication input for
receiving the dot data for the at least two colors and
the control data. Optionally, the method being
performed in conjunction with a printhead module
including at least one row of printhead nozzles, at
least one row including at least one displaced row
portion, the displacement of the row portion including
a component in a direction normal to that of a
pagewidth to be printed. Optionally, the method being
performed in conjunction with a printhead module
having a plurality of rows of nozzles configured to
extend, in use, across at least part of a printable
pagewidth, the nozzles in each row being grouped into
at least first and second fire groups, the printhead
module being configured to sequentially fire, for each
row, the nozzles of each fire group, such that each
nozzle in the sequence from each fire group is
firedsimultaneously with respective corresponding
nozzles in the sequence in the other fire groups,
wherein the nozzles are fired row by row such that the
nozzles of each row are all fired before the nozzles
of each subsequent row. Optionally, the method being
performed in conjunction with a printhead module
comprising at least first and second rows configured
to print ink of a similar type or color, at least some
nozzles in the first row being aligned with respective
corresponding nozzles in the second row in a direction
of intended media travel relative to the printhead,
the printhead module being configurable such that the
nozzles in the first and second pairs of rows are
fired such that some dots output to print media are
printed to by nozzles from the first pair of rows and
at least some other dots output to print media are
printed to by nozzles from the second pair of rows.
Optionally, the method being performed in conjunction
with a printer controller for providing data to a
printhead module that includes: at least one row of
print nozzles; at least first and second shift
registers for shifting in dot data supplied from a
data source, wherein each shift register feeds dot
data to a group of nozzles, and wherein each of the
groups of the nozzles is interleaved with at least one
of the other groups of the nozzles. Optionally, the
method being performed in conjunction with a printhead
module having a plurality of nozzles for expelling
ink, the printhead module including a plurality of
thermal sensors, each of the thermal sensors being
configured to respond to a temperature at or adjacent
at least one of the nozzles, the printhead module
being configured to modify operation of the nozzles in
response to the temperature rising above a first
threshold. Optionally, the method being performed in
conjunction with a printhead module comprising a
plurality of rows, each of the rows comprising a
plurality of nozzles for ejecting ink, wherein the
printhead module includes at least first and second
rows configured to print ink of a similar type or
color, and being configured such that, in the event a
nozzle in the first row is faulty, a corresponding
nozzle in the second row prints an ink dot at a
position on print media at or adjacent a position
where the faulty nozzle would otherwise have printed
it. In a fifth aspect the present invention provides a
printhead module including: at least one row of print
nozzles; at least two shift registers for shifting in
dot data supplied from a data source to each of the at
least one rows, wherein each print nozzle obtains dot
data to be fired from an element of one of the shift
registers.Optionally, there is a one to one
correspondence between the nozzles and elements of the
two shift registers. Optionally, each of the shift
registers supplies dot data to about half of the
nozzles. Optionally the printhead module includes at
least one pair of rows of the nozzles, the rows in
each pair being offset with respect to each other by
half the intra-row nozzle spacing. Optionally, each of
the at least two shift registers supplies dot data to
at least some of the nozzles in at least one pair of
rows. Optionally the present invention provides a
printhead comprising a plurality of printhead modules
including: at least one row of print nozzles; at least
two shift registers for shifting in dot data supplied
from a data source to each of the at least one rows,
wherein each print nozzle obtains dot data to be fired
from an element of one of the shift registers.
Optionally, the printhead is a pagewidth printhead.
Optionally the printhead module is configured to
receive dot data to which a method of at least
partially compensating for errors in ink dot placement
by at least one of a plurality of nozzles due to
erroneous rotational displacement of a printhead
module relative to a carrier has been applied, the
nozzles being disposed on the printhead module, the
method comprising the steps of: (a) determining the
rotational displacement; (b) determining at least one
correction factor that at least partially compensates
for the ink dot displacement; and (c) using the
correction factor to alter the output of the ink dots
to at least partially compensate for the rotational
displacement. Optionally the printhead module is
configured to receive dot data to which a method of
expelling ink has been applied, the method being
applied to a printhead module including at least one
row that comprises a plurality ofadjacent sets of n
adjacent nozzles, each of the nozzles being configured
to expel ink in response to a fire signal, the method
comprising providing, for each set of nozzles, a fire
signal in accordance with the sequence: [nozzle
position 1, nozzle position n, nozzle position 2,
nozzle position (j i-1), ... , nozzle position*],
wherein nozzle position x is at or adjacent the centre
of the set of nozzles. Optionally the printhead module
is configured to receive dot data to which a method of
expelling ink has been applied, the method being
applied to a printhead module including at least one
row that comprises a plurality of sets of n adjacent
nozzles, each of the nozzles being configured to expel
ink in response to a fire signal, the method
comprising the steps of: (a) providing a fire signal
to nozzles at a first and wth position in each set of
nozzles; (b) providing a fire signal to the next
inward pair of nozzles in each set; (c) in the event "
is an even number, repeating step (b) until all of the
nozzles in each set has been fired; and (d) in the
event n is an odd number, repeating step (b) until all
of the nozzles but a central nozzle in each set have
been fired, and then firing the central nozzle.
Optionally the printhead module having been
manufactured in accordance with a method of
manufacturing a plurality of printhead modules, at
least some of which are capable of being combined in
pairs to form bilithic pagewidth printheads, the
method comprising the step of laying out each of the
plurality of printhead modules on a wafer substrate,
wherein at least one of the printhead modules is
right-handed and at least another is left-handed.
Optionally the printhead module including: at least
one row of print nozzles; at least two shift registers
for shifting in dot data supplied from a data source
to each of the at least one rows, wherein each print
nozzle obtains dot data to be fired from an element of
one of the shift registers. Optionally the printhead
module installed in a printer comprising: a printhead
comprising at least the first elongate printhead
module, the at least one printhead module including at
least one row of print nozzles for expelling ink; and
at least first and second printer controllers
configured to receive print data and process the print
data to output dot data to the printhead, wherein the
first and second printer controllers are connected to
a common input of the printhead.Optionally the
printhead module installed in a printer comprising: a
printhead comprising first and second elongate
printhead modules, the printhead modules being
parallel to each other and being disposed end to end
on either side of a join region; at least first and
second printer controllers configured to receive print
data and process the print data to output dot data to
the printhead, wherein the first printer controller
outputs dot data only to the first printhead module
and the second printer controller outputs dot data
only to the second printhead module, wherein the
printhead modules are configured such that no dot data
passes between them. Optionally the printhead module
installed in a printer comprising: a printhead
comprising first and second elongate printhead
modules, the printhead modules being parallel to each
other and being disposed end to end on either side of
a join region, wherein the first printhead module is
longer than the second printhead module; at least
first and second printer controllers configured to
receive print data and process the print data to
output dot data to the printhead, wherein: the first
printer controller outputs dot data to both the first
printhead module and the second printhead module; and
the second printer controller outputs dot data only to
the second printhead module. Optionally the printhead
module installed in a printer comprising: a printhead
comprising first and second elongate printhead
modules, the printhead modules being parallel to each
other and being disposed end to end on either side of
a join region, wherein the first printhead module is
longer than the second printhead module; at least
first and second printer controllers configured to
receive print data and process the print data to
output dot data for the printhead, wherein: the first
printer controller outputs dot data to both the first
printhead module and the second controller; and the
second printer controller outputs dot data to the
second printhead module, wherein the dot data output
by the second printer controller includes dot data it
generates and at least some of the dot data received
from the first printer controller. Optionally the
printhead module is in communication with a printer
controller for supplying dot data to at least one
printhead module and at least partially compensating
for errors in ink dot placement by at least one of a
plurality of nozzles on the printhead module due to
erroneous rotational displacement of the printhead
module relative to a carrier, the printer being
configured to:access a correction factor associated
with the at least one printhead module; determine an
order in which at least some of the dot data is
supplied to at least one of the at least one printhead
modules, the order being determined at least partly on
the basis of the correction factor, thereby to at
least partially compensate for the rotational
displacement; and supply the dot data to the printhead
module. Optionally the printhead module is in
communication with a printer controller for supplying
dot data to a printhead module having a plurality of
nozzles for expelling ink, the printhead module
including a plurality of thermal sensors, each of the
thermal sensors being configured to respond to a
temperature at or adjacent at least one of the
nozzles, the printer controller being configured to
modify operation of at least some of the nozzles in
response to the temperature rising above a first
threshold. Optionally the printhead module is in
communication with a printer controller for
controlling a printhead comprising at least one
monolithic printhead module, the at least one
printhead module having a plurality of rows of nozzles
configured to extend, in use, across at least part of
a printable pagewidth of the printhead, the nozzles in
each row being grouped into at least first and second
fire groups, the printhead module being configured to
sequentially fire, for each row, the nozzles of each
fire group, such that each nozzle in the sequence from
each fire group is fired simultaneously with
respective corresponding nozzles in the sequence in
the other fire groups, wherein the nozzles are fired
row by row such that the nozzles of each row are all
fired before the nozzles of each subsequent row,
wherein the printer controller is configured to
provide one or more control signals that control the
order of firing of the nozzles. Optionally the
printhead module is in communication with a printer
controller for outputting to a printhead module: dot
data to be printed with at least two different inks;
and control data for controlling printing of the dot
data; the printer controller including at least one
communication output, each or the communication output
being configured to output at least some of the
control data and at least some of the dot data for the
at least two inks.Optionally the printhead module
including at least one row of printhead nozzles, at
least one row including at least one displaced row
portion, the displacement of the row portion including
a component in a direction normal to that of a
pagewidth to be printed. Optionally the printhead
module is in communication with a printer controller
for supplying print data to at least one printhead
module capable of printing a maximum of n of channels
of print data, the at least one printhead module being
configurable into: a first mode, in which the
printhead module is configured to receive data for a
first number of the channels; and a second mode, in
which the printhead module is configured to receive
print data for a second number of the channels,
wherein the first number is greater than the second
number; wherein the printer controller is selectively
configurable to supply dot data for the first and
second modes. Optionally the printhead module is in
communication with a printer controller for supplying
data to a printhead comprising a plurality of
printhead modules, the printhead being wider than a
reticle step used in forming the modules, the
printhead comprising at least two types of the
modules, wherein each type is determined by its
geometric shape in plan. Optionally the printhead
module is used in conjunction with a printer
controller for supplying one or more control signals
to a printhead module, the printhead module including
at least one row that comprises a plurality of sets of
n adjacent nozzles, each of the nozzles being
configured to expel ink in response to a fire signal,
such that: (a) a fire signal is provided to nozzles at
a first and "th position in each set of nozzles; (b) a
fire signal is provided to the next inward pair of
nozzles in each set; (c) in the event n is an even
number, step (b) is repeated until all of the nozzles
in each set has been fired; and (d) in the event n is
an odd number, step (b) is repeated until all of the
nozzles but a central nozzle in each set have been
fired, and then the central nozzle is fired.
Optionally the printhead module is used in conjunction
with a printer controller for supplying one or more
control signals to a printhead module, the printhead
module including at least one row that comprises a
plurality of adjacent sets of n adjacent nozzles, each
of the nozzles being configured to expel ink in
response to a fire signal, the method comprising
providing, for each set of nozzles, a fire signal in
accordance with the sequence: [nozzleposition 1,
nozzle position n, nozzle position 2, nozzle position
(n-1), ... , nozzle position x], wherein nozzle
position* is at or adjacent the centre of the set of
nozzles. Optionally the printhead module is in
communication with a printer controller for supplying
dot data to a printhead module comprising at least
first and second rows configured to print ink of a
similar type or color, at least some nozzles in the
first row being aligned with respective corresponding
nozzles in the second row in a direction of intended
media travel relative to the printhead, the printhead
module being configurable such that the nozzles in the
first and second pairs of rows are fired such that
some dots output to print media are printed to by
nozzles from the first pair of rows and at least some
other dots output to print media are printed to by
nozzles from the second pair of rows, the printer
controller being configurable to supply dot data to
the printhead module for printing. Optionally the
printhead module is in communication with a printer
controller for supplying dot data to at least one
printhead module, the at least one printhead module
comprising a plurality of rows, each of the rows
comprising a plurality of nozzles for ejecting ink,
wherein the printhead module includes at least first
and second rows configured to print ink of a similar
type or color, the printer controller being configured
to supply the dot data to the at least one printhead
module such that, in the event a nozzle in the first
row is faulty, a corresponding nozzle in the second
row prints an ink dot at a position on print media at
or adjacent a position where the faulty nozzle would
otherwise have printed it. Optionally the printhead
module is in communication with a printer controller
for receiving first data and manipulating the first
data to produce dot data to be printed, the print
controller including at least two serial outputs for
supplying the dot data to at least one printhead.
Optionally the printhead module including: at least
one row of print nozzles; at least first and second
shift registers for shifting in dot data supplied from
a data source, wherein each shift register feeds dot
data to a group of nozzles, and wherein each of the
groups of the nozzles is interleaved with at least one
of the other groups of the nozzles. Optionally the
printhead module being capable of printing a maximum
of n of channels of print data, the printhead being
configurable into:a first mode, in which the printhead
is configured to receive print data for a first number
of the channels; and a second mode, in which the
printhead is configured to receive print data for a
second number of the channels, wherein the first
number is greater than the second number. Optionally a
printhead comprising a plurality of printhead modules,
the printhead being wider than a reticle step used in
forming the modules, the printhead comprising at least
two types of the modules, wherein each type is
determined by its geometric shape in plan. Optionally
the printhead module including at least one row that
comprises a plurality of sets of n adjacent nozzles,
each of the nozzles being configured to expel ink in
response to a fire signal, such that, for each set of
nozzles, a fire signal is provided in accordance with
the sequence: [nozzle position 1, nozzle position n,
nozzle position 2, nozzle position (n-1), ... , nozzle
position*], wherein nozzle position* is at or adjacent
the centre of the set of nozzles. Optionally the
printhead module including at least one row that
comprises a plurality of adjacent sets of n adjacent
nozzles, each of the nozzles being configured to expel
the ink in response to a fire signal, the printhead
being configured to output ink from nozzles at a first
and /ith position in each set of nozzles, and then
each next inward pair of nozzles in each set, until:
in the event n is an even number, all of the nozzles
in each set has been fired; and in the event n is an
odd number, all of the nozzles but a central nozzle in
each set have been fired, and then to fire the central
nozzle. Optionally a printhead module for receiving
dot data to be printed using at least two different
inks and control data for controlling printing of the
dot data, the printhead module including a
communication input for receiving 



the dot data for the at least two colors and the
control data. Optional a printhead module including at
least one row of printhead nozzles, at least one row
including at least one displaced row portion, the
displacement of the row portion including a component
in a direction normal to that of a pagewidth to be
printed.Optionally a printhead module having a
plurality of rows of nozzles configured to extend, in
use, across at least part of a printable pagewidth,
the nozzles in each row being grouped into at least
first and second fire groups, the printhead module
being configured to sequentially fire, for each row,
the nozzles of each fire group, such that each nozzle
in the sequence from each fire group is fired
simultaneously with respective corresponding nozzles
in the sequence in the other fire groups, wherein the
nozzles are fired row by row such that the nozzles of
each row are all fired before the nozzles of each
subsequent row. Optionally a printhead module
comprising at least first and second rows configured
to print ink of a similar type or color, at least some
nozzles in the first row being aligned with respective
corresponding nozzles in the second row in a direction
of intended media travel relative to the printhead,
the printhead module being configurable such that the
nozzles in the first and second pairs of rows are
fired such that some dots output to print media are
printed to by nozzles from the first pair of rows and
at least some other dots output to print media are
printed to by nozzles from the second pair of rows.
Optionally a printhead module is in communication with
a printer controller for providing data to a printhead
module that includes: at least one row of print
nozzles; at least first and second shift registers for
shifting in dot data supplied from a data source,
wherein each shift register feeds dot data to a group
of nozzles, and wherein each of the groups of the
nozzles is interleaved with at least one of the other
groups of the nozzles. Optionally a printhead module
having a plurality of nozzles for expelling ink, the
printhead module including a plurality of thermal
sensors, each of the thermal sensors being configured
to respond to a temperature at or adjacent at least
one of the nozzles, the printhead module being
configured to modify operation of the nozzles in
response to the temperature rising above a first
threshold. Optionally a printhead module comprising a
plurality of rows, each of the rows comprising a
plurality of nozzles for ejecting ink, wherein the
printhead module includes at least first and second
rows configured to print ink of a similar type or
color, and being configured such that, in the event a
nozzle in the first row is faulty, a corresponding
nozzle in the second row prints an ink dot at a
position on print media at or adjacent a position
where the faulty nozzle would otherwise have printed
it. In a sixth aspect the present invention provides
printer comprising:a printhead comprising at least a
first elongate printhead module, the at least one
printhead module including at least one row of print
nozzles for expelling ink; and at least first and
second printer controllers configured to receive print
data and process the print data to output dot data to
the printhead, wherein the first and second printer
controllers are connected to a common input of the
printhead. Optionally the printer including at least
one synchronization means between the first and second
printer controllers for synchronizing the supply of
dot by the printer controllers. Optionally the printer
configured such that the first and second printer
controllers sequentially provide the dot data to the
common input. Optionally the printer further including
a second printhead module, the printer being
configured such that: the first printer controller
outputs dot data to both the first printhead module
and the second printhead module; and the second
printer controller outputs dot data only to the second
printhead module. Optionally the printhead modules are
configured such that no dot data passes between them.
Optionally each of the printer controllers is
configurable to supply the dot data to printhead
modules of a plurality of different lengths.
Optionally the printhead is a pagewidth printhead. In
a further aspect the present invention provides a
print engine comprising: a carrier; a printhead
comprising at least a first elongate printhead module,
the at least one printhead module including at least
one row of print nozzles for expelling ink; and at
least first and second printer controllers configured
to receive print data and process the print data to
output dot data to the printhead, wherein the first
and second printer controllers are connected to a
common input of the printhead.Optionally the printer
including at least one synchronization means between
the first and second printer controllers for
synchronizing the supply of dot by the printer
controllers. Optionally the printer configured such
that the first and second printer controllers
alternately provide the dot data to the common input.
Optionally the printer further including a second
printhead module, the printer being configured such
that: the first printer controller outputs dot data to
both the first printhead module and the second
printhead module; and the second printer controller
outputs dot data only to the second printhead module.
Optionally the printhead modules are configured such
that no dot data passes between them. Optionally each
of the printer controllers is configurable to supply
the dot data to printhead modules of a plurality of
different lengths. Optionally the printhead is a
pagewidth printhead. In a further aspect the present
invention provides a printer comprising: a printhead
comprising at least a first elongate printhead module,
the at least one printhead module including at least
first and second rows of print nozzles for expelling
ink; and at least first and second printer controllers
configured to receive print data and process the print
data to output dot data to the printhead, wherein the
first and second printer controllers are connected to
the printhead to supply data for the first and second
rows of nozzles, respectively. Optionally the printer
including at least one synchronization means between
the first and second printer controllers for
synchronizing the supply of dot by the printer
controllers. Optionally the printhead modules are
configured such that no dot data passes between
them.Optionally the printhead is a pagewidth
printhead. Optionally the printer is for implementing
a method of at least partially compensating for errors
in ink dot placement by at least one of a plurality of
nozzles due to erroneous rotational displacement of a
printhead module relative to a carrier, the nozzles
being disposed on the printhead module, the method
comprising the steps of: (a) determining the
rotational displacement; (b) determining at least one
correction factor that at least partially compensates
for the ink dot displacement; and (c) using the
correction factor to alter the output of the ink dots
to at least partially compensate for the rotational
displacement. Optionally the printer is for
implementing a method of expelling ink from a
printhead module including at least one row that
comprises a plurality of adjacent sets of n adjacent
nozzles, each of the nozzles being configured to expel
ink in response to a fire signal, the method
comprising providing, for each set of nozzles, a fire
signal in accordance with the sequence: [nozzle
position 1, nozzle position n, nozzle position 2,
nozzle position (n-1), ... , nozzle position x],
wherein nozzle position x is at or adjacent the centre
of the set of nozzles. Optionally the printer is for
implementing a method of expelling ink from a
printhead module including at least one row that
comprises a plurality of sets of n adjacent nozzles,
each of the nozzles being configured to expel ink in
response to a fire signal, the method comprising the
steps of: (a) providing a fire signal to nozzles at a
first and "th position in each set of nozzles; (b)
providing a fire signal to the next inward pair of
nozzles in each set; (c) in the event n is an even
number, repeating step (b) until all of the nozzles in
each set has been fired; and (d) in the event n is an
odd number, repeating step (b) until all of the
nozzles but a central nozzle in each set have been
fired, and then firing the central nozzle. Optionally
the printer is manufactured in accordance with a
method of manufacturing a plurality of printhead
modules, at least some of which are capable of being
combined in pairs to form bilithic pagewidth
printheads, the method comprising the step of laying
out each of the plurality of printhead modules on a
wafer substrate, wherein at least one of the printhead
modules is right-handed and at least another is
left-handed.Optionally the printer including a
printhead module including: at least one row of print
nozzles; at least two shift registers for shifting in
dot data supplied from a data source to each of the at
least one rows, wherein each print nozzle obtains dot
data to be fired from an element of one of the shift
registers. Optionally the printer comprising: a
printhead comprising first and second elongate
printhead modules, the printhead modules being
parallel to each other and being disposed end to end
on either side of a join region; at least first and
second printer controllers configured to receive print
data and process the print data to output dot data to
the printhead, wherein the first printer controller
outputs dot data only to the first printhead module
and the second printer controller outputs dot data
only to the second printhead module, wherein the
printhead modules are configured such that no dot data
passes between them. Optionally the printer
comprising: a printhead comprising first and second
elongate printhead modules, the printhead modules
being parallel to each other and being disposed end to
end on either side of a join region, wherein the first
printhead module is longer than the second printhead
module; at least first and second printer controllers
configured to receive print data and process the print
data to output dot data to the printhead, wherein: the
first printer controller outputs dot data to both the
first printhead module and the second printhead
module; and the second printer controller outputs dot
data only to the second printhead module. Optionally
the printer comprising: a printhead comprising first
and second elongate printhead modules, the printhead
modules being parallel to each other and being
disposed end to end on either side of a join region,
wherein the first printhead module is longer than the
second printhead module; at least first and second
printer controllers configured to receive print data
and process the print data to output dot data for the
printhead, wherein: the first printer controller
outputs dot data to both the first printhead module
and the second controller; and the second printer
controller outputs dot data to the second printhead
module, wherein the dot data output by the second
printer controller includes dot data it generates and
at least some of the dot data received from the first
printer controller.Optionally the printer including at
least one printhead module, configured for at least
partially compensating for errors in ink dot placement
by at least one of a plurality of nozzles on the
printhead module due to erroneous rotational
displacement of the printhead module relative to a
carrier, the printer being configured to: access a
correction factor associated with the at least one
printhead module; determine an order in which at least
some of the dot data is supplied to at least one of
the at least one printhead modules, the order being
determined at least partly on the basis of the
correction factor, thereby to at least partially
compensate for the rotational displacement; and supply
the dot data to the printhead module. Optionally the
printer including a printhead module having a
plurality of nozzles for expelling ink, the printhead
module including a plurality of thermal sensors, each
of the thermal sensors being configured to respond to
a temperature at or adjacent at least one of the
nozzles, the printer being configured to modify
operation of at least some of the nozzles in response
to the temperature rising above a first threshold.
Optionally the printer controls a printhead comprising
at least one monolithic printhead module, the at least
one printhead module having a plurality of rows of
nozzles configured to extend, in use, across at least
part of a printable pagewidth of the printhead, the
nozzles in each row being grouped into at least first
and second fire groups, the printhead module being
configured to sequentially fire, for each row, the
nozzles of each fire group, such that each nozzle in
the sequence from each fire group is fired
simultaneously with respective corresponding nozzles
in the sequence in the other fire groups, wherein the
nozzles are fired row by row such that the nozzles of
each row are all fired before the nozzles of each
subsequent row, wherein the printer controller is
configured to provide one or more control signals that
control the order of firing of the nozzles. Optionally
the printer including a printer controller for sending
to a printhead: dot data to be printed with at least
two different inks; and control data for controlling
printing of the dot data; the printer controller
including at least one communication output, each or
the communication output being configured to output at
least some of the control data and at least some of
the dot data for the at least two inks.Optionally the
printer including a printer controller for supplying
data to a printhead module including at least one row
of printhead nozzles, at least one row including at
least one displaced row portion, the displacement of
the row portion including a component in a direction
normal to that of a pagewidth to be printed.
Optionally the printer including a printer controller
for supplying print data to at least one printhead
module capable of printing a maximum of n of channels
of print data, the at least one printhead module being
configurable into: a first mode, in which the
printhead module is configured to receive data for a
first number of the channels; and a second mode, in
which the printhead module is configured to receive
print data for a second number of the channels,
wherein the first number is greater than the second
number; wherein the printer controller is selectively
configurable to supply dot data for the first and
second modes. Optionally the printer including a
printer controller for supplying data to a printhead
comprising a plurality of printhead modules, the
printhead being wider than a reticle step used in
forming the modules, the printhead comprising at least
two types of the modules, wherein each type is
determined by its geometric shape in plan. Optionally
the printer including a printer controller for
supplying one or more control signals to a printhead
module, the printhead module including at least one
row that comprises a plurality of sets of " adjacent
nozzles, each of the nozzles being configured to expel
ink in response to a fire signal, such that: (a) a
fire signal is provided to nozzles at a first and nth
position in each set of nozzles; (b) a fire signal is
provided to the next inward pair of nozzles in each
set; (c) in the event n is an even number, step (b) is
repeated until all of the nozzles in each set has been
fired; and (d) in the event n is an odd number, step
(b) is repeated until all of the nozzles but a central
nozzle in each set have been fired, and then the
central nozzle is fired. Optionally the printer
including a printer controller for supplying one or
more control signals to a printhead module, the
printhead module including at least one row that
comprises a plurality of adjacent sets of n adjacent
nozzles, each of the nozzles being configured to expel
ink in response to a fire signal, the method
comprising providing, for each set of nozzles, a fire
signal in accordance with the sequence: [nozzle
position 1, nozzleposition n, nozzle position 2,
nozzle position (n-1), ... , nozzle position x],
wherein nozzle position x is at or adjacent the centre
of the set of nozzles. Optionally the printer
including a printer controller for supplying dot data
to a printhead module comprising at least first and
second rows configured to print ink of a similar type
or color, at least some nozzles in the first row being
aligned with respective corresponding nozzles in the
second row in a direction of intended media travel
relative to the printhead, the printhead module being
configurable such that the nozzles in the first and
second pairs of rows are fired such that some dots
output to print media are printed to by nozzles from
the first pair of rows and at least some other dots
output to print media are printed to by nozzles from
the second pair of rows, the printer controller being
configurable to supply dot data to the printhead
module for printing. Optionally the printer including
a printer controller for supplying dot data to at
least one printhead module, the at least one printhead
module comprising a plurality of rows, each of the
rows comprising a plurality of nozzles for ejecting
ink, wherein the printhead module includes at least
first and second rows configured to print ink of a
similar type or color, the printer controller being
configured to supply the dot data to the at least one
printhead module such that, in the event a nozzle in
the first row is faulty, a corresponding nozzle in the
second row prints an ink dot at a position on print
media at or adjacent a position where the faulty
nozzle would otherwise have printed it. Optionally the
printer including a printer controller for receiving
first data and manipulating the first data to produce
dot data to be printed, the print controller including
at least two serial outputs for supplying the dot data
to at least one printhead. Optionally the printer
including a printer controller for supplying data to a
printhead module including: at least one row of print
nozzles; at least first and second shift registers for
shifting in dot data supplied from a data source,
wherein each shift register feeds dot data to a group
of nozzles, and wherein each of the groups of the
nozzles is interleaved with at least one of the other
groups of the nozzles. Optionally the printer
including a printer controller for supplying data to a
printhead capable of printing a maximum of n of
channels of print data, the printhead being
configurable into:a first mode, in which the printhead
is configured to receive print data for a first number
of the channels; and a second mode, in which the
printhead is configured to receive print data for a
second number of the channels, wherein the first
number is greater than the second number. Optionally
the printer including a printer controller for
supplying data to a printhead comprising a plurality
of printhead modules, the printhead being wider than a
reticle step used in forming the modules, the
printhead comprising at least two types of the
modules, wherein each type is determined by its
geometric shape in plan. Optionally the printer
including a printer controller for supplying data to a
printhead module including at least one row that
comprises a plurality of sets of n adjacent nozzles,
each of the nozzles being configured to expel ink in
response to a fire signal, such that, for each set of
nozzles, a fire signal is provided in accordance with
the sequence: [nozzle position 1, nozzle position n,
nozzle position 2, nozzle position (n-1), ... , nozzle
position x], wherein nozzle position x is at or
adjacent the centre of the set of nozzles. Optionally
the printer including a printer controller for
supplying data to a printhead module including at
least one row that comprises a plurality of adjacent
sets of n adjacent nozzles, each of the nozzles being
configured to expel the ink in response to a fire
signal, the printhead being configured to output ink
from nozzles at a first and nth position in each set
of nozzles, and then each next inward pair of nozzles
in each set, until: in the event n is an even number,
all of the nozzles in each set has been fired; and in
the event " is an odd number, all of the nozzles but a
central nozzle in each set have been fired, and then
to fire the central nozzle. Optionally the printer
including a printer controller for supplying data to a
printhead module for receiving dot data to be printed
using at least two different inks and control data for
controlling printing of the dot data, the printhead
module including a communication input for receiving
the dot data for the at least two colors and the
control data. Optionally the printer including a
printer controller for supplying data to a printhead
module including at least one row of printhead
nozzles, at least one row including at least one
displaced row portion, the displacement of the row
portion including a component in a direction normal to
that of a pagewidth to be printed.Optionally the
printer including a printer controller for supplying
data to a printhead module having a plurality of rows
of nozzles configured to extend, in use, across at
least part of a printable pagewidth, the nozzles in
each row being grouped into at least first and second
fire groups, the printhead module being configured to
sequentially fire, for each row, the nozzles of each
fire group, such that each nozzle in the sequence from
each fire group is fired simultaneously with
respective corresponding nozzles in the sequence in
the other fire groups, wherein the nozzles are fired
row by row such that the nozzles of each row are all
fired before the nozzles of each subsequent row.
Optionally the printer including a printer controller
for supplying data to a printhead module comprising at
least first and second rows configured to print ink of
a similar type or color, at least some nozzles in the
first row being aligned with respective corresponding
nozzles in the second row in a direction of intended
media travel relative to the printhead, the printhead
module being configurable such that the nozzles in the
first and second pairs of rows are fired such that
some dots output to print media are printed to by
nozzles from the first pair of rows and at least some
other dots output to print media are printed to by
nozzles from the second pair of rows. Optionally the
printer including a printer controller for providing
data to a printhead module that includes: at least one
row of print nozzles; at least first and second shift
registers for shifting in dot data supplied from a
data source, wherein each shift register feeds dot
data to a group of nozzles, and wherein each of the
groups of the nozzles is interleaved with at least one
of the other groups of the nozzles. Optionally the
printer including a printer controller for supplying
data to a printhead module having a plurality of
nozzles for expelling ink, the printhead module
including a plurality of thermal sensors, each of the
thermal sensors being configured to respond to a
temperature at or adjacent at least one of the
nozzles, the printhead module being configured to
modify operation of the nozzles in response to the
temperature rising above a first threshold. Optionally
the printer including a printer controller for
supplying data to a printhead module comprising a
plurality of rows, each of the rows comprising a
plurality of nozzles for ejecting ink, wherein the
printhead module includes at least first and second
rows configured to print ink of a similar type or
color, and being configured such that, in the event a
nozzle in the first row is faulty, a corresponding
nozzle in the second row prints an ink dot at a
position on print media at or adjacent a position
where the faulty nozzle would otherwise have printed
it.In a seventh aspect the present invention provides
a printer comprising: a printhead comprising first and
second elongate printhead modules, the printhead
modules being parallel to each other and being
disposed end to end on either side of a join region;
at least first and second printer controllers
configured to receive print data and process the print
data to output dot data to the printhead, wherein the
first printer controller outputs dot data only to the
first printhead module and the second printer
controller outputs dot data only to the second
printhead module, wherein the printhead modules are
configured such that no dot data passes between them.
Optionally the printer includes at least one
synchronization means between the first and second
printer controllers for synchronizing the supply of
dot by the printer controllers. Optionally each of the
printer controllers is configurable to supply the dot
data to a printhead module of arbitrary length.
Optionally the first and second printhead modules are
equal in length. Optionally the first and second
printhead modules are unequal in length. Optionally
the printhead is a pagewidth printhead. In a further
aspect the present invention provides a print engine
comprising: a carrier; a printhead comprising first
and second elongate printhead modules, the printhead
modules being mounted parallel to each other end to
end on the carrier on either side of a join region; at
least first and second printer controllers mounted on
the carrier and being configured to receive print data
and process the print data to output dot data to the
printhead, wherein the first printer controller
outputs dot data only to the first printhead module
and the second printer controller outputs dot data
only to the second printhead module, wherein the
printhead modules are configured such that no dot data
passes between them.Optionally the print engine
includes at least one synchronization means between
the first and second printer controllers for
synchronizing the supply of dot by the printer
controllers. Optionally each of the printer
controllers is configurable to supply the dot data to
a printhead module of arbitrary length. Optionally the
first and second printhead modules are equal in
length. Optionally the first and second printhead
modules are unequal in length. Optionally the
printhead is a pagewidth printhead. Optionally the
printer is for implementing a method of at least
partially compensating for errors in ink dot placement
by at least one of a plurality of nozzles due to
erroneous rotational displacement of a printhead
module relative to a carrier, the nozzles being
disposed on the printhead module, the method
comprising the steps of: (a) determining the
rotational displacement; (b) determining at least one
correction factor that at least partially compensates
for the ink dot displacement; and (c) using the
correction factor to alter the output of the ink dots
to at least partially compensate for the rotational
displacement. Optionally the printer is for
implementing a method of expelling ink from a
printhead module including at least one row that
comprises a plurality of adjacent sets of n adjacent
nozzles, each of the nozzles being configured to expel
ink in response to a fire signal, the method
comprising providing, for each set of nozzles, a fire
signal in accordance with the sequence: [nozzle
position 1, nozzle position n, nozzle position 2,
nozzle position (n-1), ... , nozzle position*],
wherein nozzle position : is at or adjacent the centre
of the set of nozzles. Optionally the printer is for
implementing a method of expelling ink from a
printhead module including at least one row that
comprises a plurality of sets of n adjacent nozzles,
each of the nozzles being configured to expel ink in
response to a fire signal, the method comprising the
steps of: (a) providing a fire signal to nozzles at a
first and nth position in each set of nozzles;(b)
providing a fire signal to the next inward pair of
nozzles in each set; (c) in the event n is an even
number, repeating step (b) until all of the nozzles in
each set has been fired; and (d) in the event n is an
odd number, repeating step (b) until all of the
nozzles but a central nozzle in each set have been
fired, and then firing the central nozzle. Optionally
the printer is manufactured in accordance with a
method of manufacturing a plurality of printhead
modules, at least some of which are capable of being
combined in pairs to form bilithic pagewidth
printheads, the method comprising the step of laying
out each of the plurality of printhead modules on a
wafer substrate, wherein at least one of the printhead
modules is right-handed and at least another is
left-handed. Optionally the printer includes a
printhead module including: at least one row of print
nozzles; at least two shift registers for shifting in
dot data supplied from a data source to each of the at
least one rows, wherein each print nozzle obtains dot
data to be fired from an element of one of the shift
registers. Optionally the printer comprises: a
printhead comprising at least a first elongate
printhead module, the at least one printhead module
including at least one row of print nozzles for
expelling ink; and at least first and second printer
controllers configured to receive print data and
process the print data to output dot data to the
printhead, wherein the first and second printer
controllers are connected to a common input of the
printhead. Optionally the printer comprises: a
printhead comprising first and second elongate
printhead modules, the printhead modules being
parallel to each other and being disposed end to end
on either side of a join region, wherein the first
printhead module is longer than the second printhead
module; at least first and second printer controllers
configured to receive print data and process the print
data to output dot data to the printhead, wherein: the
first printer controller outputs dot data to both the
first printhead module and the second printhead
module; and the second printer controller outputs dot
data only to the second printhead module.Optionally
the printer comprises: a printhead comprising first
and second elongate printhead modules, the printhead
modules being parallel to each other and being
disposed end to end on either side of a join region,
wherein the first printhead module is longer than the
second printhead module; at least first and second
printer controllers configured to receive print data
and process the print data to output dot data for the
printhead, wherein: the first printer controller
outputs dot data to both the first printhead module
and the second controller; and the second printer
controller outputs dot data to the second printhead
module, wherein the dot data output by the second
printer controller includes dot data it generates and
at least some of the dot data received from the first
printer controller. Optionally the printer comprises
at least one printhead module, configured for at least
partially compensating for errors in ink dot placement
by at least one of a plurality of nozzles on the
printhead module due to erroneous rotational
displacement of the printhead module relative to a
carrier, the printer being configured to: access a
correction factor associated with the at least one
printhead module; determine an order in which at least
some of the dot data is supplied to at least one of
the at least one printhead modules, the order being
determined at least partly on the basis of the
correction factor, thereby to at least partially
compensate for the rotational displacement; and supply
the dot data to the printhead module. Optionally the
printer comprises a printhead module having a
plurality of nozzles for expelling ink, the printhead
module including a plurality of thermal sensors, each
of the thermal sensors being configured to respond to
a temperature at or adjacent at least one of the
nozzles, the printer being configured to modify
operation of at least some of the nozzles in response
to the temperature rising above a first threshold.
Optionally the printer controls a printhead comprising
at least one monolithic printhead module, the at least
one printhead module having a plurality of rows of
nozzles configured to extend, in use, across at least
part of a printable pagewidth of the printhead, the
nozzles in each row being grouped into at least first
and second fire groups, the printhead module being
configured to sequentially fire, for each row, the
nozzles of each fire group, such that each nozzle in
the sequence from each fire group is fired
simultaneously with respective corresponding nozzles
in the sequence in the other fire groups, wherein the
nozzles are fired row by row such that the nozzles of
each row are all fired before the nozzles of each
subsequent row, wherein the printer controller is
configured to provide one or more control signals that
control the order of firing of the nozzles.Optionally
the printer includes a printer controller for sending
to a printhead: dot data to be printed with at least
two different inks; and control data for controlling
printing of the dot data; the printer controller
including at least one communication output, each or
the communication output being configured to output at
least some of the control data and at least some of
the dot data for the at least two inks. Optionally the
printer includes a printer controller for supplying
data to a printhead module including at least one 



row of printhead nozzles, at least one row including
at least one displaced row portion, the displacement
of the row portion including a component in a
direction normal to that of a pagewidth to be printed.
Optionally the printer includes a printer controller
for supplying print data to at least one printhead
module capable of printing a maximum of n of channels
of print data, the at least one printhead module being
configurable into: a first mode, in which the
printhead module is configured to receive data for a
first number of the channels; and a second mode, in
which the printhead module is configured to receive
print data for a second number of the channels,
wherein the first number is greater than the second
number; wherein the printer controller is selectively
configurable to supply dot data for the first and
second modes. Optionally the printer includes a
printer controller for supplying data to a printhead
comprising a plurality of printhead modules, the
printhead being wider than a reticle step used in
forming the modules, the printhead comprising at least
two types of the modules, wherein each type is
determined by its geometric shape in plan. Optionally
the printer includes a printer controller for
supplying one or more control signals to a printhead
module, the printhead module including at least one
row that comprises a plurality of sets of n adjacent
nozzles, each of the nozzles being configured to expel
ink in response to a fire signal, such that: (a) a
fire signal is provided to nozzles at a first and nth
position in each set of nozzles; (b) a fire signal is
provided to the next inward pair of nozzles in each
set; (c) in the event n is an even number, step (b) is
repeated until all of the nozzles in each set has been
fired; and(d) in the event n is an odd number, step
(b) is repeated until all of the nozzles but a central
nozzle in each set have been fired, and then the
central nozzle is fired. Optionally the printer
includes a printer controller for supplying one or
more control signals to a printhead module, the
printhead module including at least one row that
comprises a plurality of adjacent sets of n adjacent
nozzles, each of the nozzles being configured to expel
ink in response to a fire signal, the method
comprising providing, for each set of nozzles, a fire
signal in accordance with the sequence: [nozzle
position 1, nozzle position n, nozzle position 2,
nozzle position (n-1), ... , nozzle position*],
wherein nozzle position* is at or adjacent the centre
of the set of nozzles. Optionally the printer includes
a printer controller for supplying dot data to a
printhead module comprising at least first and second
rows configured to print ink of a similar type or
color, at least some nozzles in the first row being
aligned with respective corresponding nozzles in the
second row in a direction of intended media travel
relative to the printhead, the printhead module being
configurable such that the nozzles in the first and
second pairs of rows are fired such that some dots
output to print media are printed to by nozzles from
the first pair of rows and at least some other dots
output to print media are printed to by nozzles from
the second pair of rows, the printer controller being
configurable to supply dot data to the printhead
module for printing. Optionally the printer includes a
printer controller for supplying dot data to at least
one printhead module, the at least one printhead
module comprising a plurality of rows, each of the
rows comprising a plurality of nozzles for ejecting
ink, wherein the printhead module includes at least
first and second rows configured to print ink of a
similar type or color, the printer controller being
configured to supply the dot data to the at least one
printhead module such that, in the event a nozzle in
the first row is faulty, a corresponding nozzle in the
second row prints an ink dot at a position on print
media at or adjacent a position where the faulty
nozzle would otherwise have printed it. Optionally the
printer includes a printer controller for receiving
first data and manipulating the first data to produce
dot data to be printed, the print controller including
at least two serial outputs for supplying the dot data
to at least one printhead. Optionally the printer
includes a printer controller for supplying data to a
printhead module including: at least one row of print
nozzles;at least first and second shift registers for
shifting in dot data supplied from a data source,
wherein each shift register feeds dot data to a group
of nozzles, and wherein each of the groups of the
nozzles is interleaved with at least one of the other
groups of the nozzles. Optionally the printer includes
a printer controller for supplying data to a printhead
capable of printing a maximum of n of channels of
print data, the printhead being configurable into: a
first mode, in which the printhead is configured to
receive print data for a first number of the channels;
and a second mode, in which the printhead is
configured to receive print data for a second number
of the channels, wherein the first number is greater
than the second number. Optionally the printer
includes a printer controller for supplying data to a
printhead comprising a plurality of printhead modules,
the printhead being wider than a reticle step used in
forming the modules, the printhead comprising at least
two types of the modules, wherein each type is
determined by its geometric shape in plan. Optionally
the printer includes a printer controller for
supplying data to a printhead module including at
least one row that comprises a plurality of sets of n
adjacent nozzles, each of the nozzles being configured
to expel ink in response to a fire signal, such that,
for each set of nozzles, a fire signal is provided in
accordance with the sequence: [nozzle position 1,
nozzle position n, nozzle position 2, nozzle position
(n-1), ... , nozzle position*], wherein nozzle
position x is at or adjacent the centre of the set of
nozzles. Optionally the printer includes a printer
controller for supplying data to a printhead module
including at least one row that comprises a plurality
of adjacent sets of adjacent nozzles, each of the
nozzles being configured to expel the ink in response
to a fire signal, the printhead being configured to
output ink from nozzles at a first and "th position in
each set of nozzles, and then each next inward pair of
nozzles in each set, until: in the event n is an even
number, all of the nozzles in each set has been fired;
and in the event n is an odd number, all of the
nozzles but a central nozzle in each set have been
fired, and then to fire the central nozzle. Optionally
the printer includes a printer controller for
supplying data to a printhead module for receiving dot
data to be printed using at least two different inks
and control data for controlling printing of the dot
data, the printhead module including a communication
input for receiving the dot data for the at least two
colors and the control data.Optionally the printer
includes a printer controller for supplying data to a
printhead module including at least one row of
printhead nozzles, at least one row including at least
one displaced row portion, the displacement of the row
portion including a component in a direction normal to
that of a pagewidth to be printed. Optionally the
printer includes a printer controller for supplying
data to a printhead module having a plurality of rows
of nozzles configured to extend, in use, across at
least part of a printable pagewidth, the nozzles in
each row being grouped into at least first and second
fire groups, the printhead module being configured to
sequentially fire, for each row, the nozzles of each
fire group, such that each nozzle in the sequence from
each fire group is fired simultaneously with
respective corresponding nozzles in the sequence in
the other fire groups, wherein the nozzles are fired
row by row such that the nozzles of each row are all
fired before the nozzles of each subsequent row.
Optionally the printer includes a printer controller
for supplying data to a printhead module comprising at
least first and second rows configured to print ink of
a similar type or color, at least some nozzles in the
first row being aligned with respective corresponding
nozzles in the second row in a direction of intended
media travel relative to the printhead, the printhead
module being configurable such that the nozzles in the
first and second pairs of rows are fired such that
some dots output to print media are printed to by
nozzles from the first pair of rows and at least some
other dots output to print media are printed to by
nozzles from the second pair of rows. Optionally the
printer includes a printer controller for providing
data to a printhead module that includes: at least one
row of print nozzles; at least first and second shift
registers for shifting in dot data supplied from a
data source, wherein each shift register feeds dot
data to a group of nozzles, and wherein each of the
groups of the nozzles is interleaved with at least one
of the other groups of the nozzles. Optionally the
printer includes a printer controller for supplying
data to a printhead module having a plurality of
nozzles for expelling ink, the printhead module
including a plurality of thermal sensors, each of the
thermal sensors being configured to respond to a
temperature at or adjacent at least one of the
nozzles, the printhead module being configured to
modify operation of the nozzles in response to the
temperature rising above a first threshold.Optionally
the printer includes a printer controller for
supplying data to a printhead module comprising a
plurality of rows, each of the rows comprising a
plurality of nozzles for ejecting ink, wherein the
printhead module includes at least first and second
rows configured to print ink of a similar type or
color, and being configured such that, in the event a
nozzle in the first row is faulty, a corresponding
nozzle in the second row prints an ink dot at a
position on print media at or adjacent a position
where the faulty nozzle would otherwise have printed
it. In an eighth aspect the present invention provides
a printer comprising: a printhead comprising first and
second elongate printhead modules, the printhead
modules being parallel to each other and being
disposed end to end on either side of a join region,
wherein the first printhead module is longer than the
second printhead module; at least first and second
printer controllers configured to receive print data
and process the print data to output dot data to the
printhead, wherein: the first printer controller
outputs dot data to both the first printhead module
and the second printhead module; and the second
printer controller outputs dot data only to the second
printhead module. Optionally the printhead modules are
configured such that no dot data passes between them.
Optionally the printer includes at least one
synchronization means between the first and second
printer controllers for synchronizing the supply of
dot data by the printer controllers. Optionally each
of the printer controllers is configurable to supply
the dot data to printhead modules of a plurality of
different lengths. Optionally the printhead is a
pagewidth printhead. In a further aspect the present
invention provides a print engine comprising: a
carrier; a printhead comprising first and second
elongate printhead modules, the printhead modules
being mounted parallel to each other end to end on the
carrier on either side of a join region, wherein the
first printhead module is longer than the second
printhead module;at least first and second printer
controllers mounted on the carrier and being
configured to receive print data and process the print
data to output dot data to the printhead, wherein: the
first printer controller outputs dot data to both the
first printhead module and the second printhead
module; and the second printer controller outputs dot
data only to the second printhead module. Optionally
the printhead modules are configured such that no dot
data passes between them. Optionally the print engine
includes at least one synchronization means between
the first and second printer controllers for
synchronizing the supply of dot by the printer
controllers. Optionally each of the printer
controllers is configurable to supply the dot data to
printhead modules of a plurality of different lengths.
Optionally the printhead is a pagewidth printhead.
Optionally the printer is for implementing a method of
at least partially compensating for errors in ink dot
placement by at least one of a plurality of nozzles
due to erroneous rotational displacement of a
printhead module relative to a carrier, the nozzles
being disposed on the printhead module, the method
comprising the steps of: (a) determining the
rotational displacement; (b) determining at least one
correction factor that at least partially compensates
for the ink dot displacement; and (c) using the
correction factor to alter the output of the ink dots
to at least partially compensate for the rotational
displacement. Optionally the printer is for
implementing a method of expelling ink from a
printhead module including at least one row that
comprises a plurality of adjacent sets of n adjacent
nozzles, each of the nozzles being configured to expel
ink in response to a fire signal, the method
comprising providing, for each set of nozzles, a fire
signal in accordance with the sequence: [nozzle
position 1, nozzle position n, nozzle position 2,
nozzle position (n-1), ... , nozzle position x],
wherein nozzle position x is at or adjacent the centre
of the set of nozzles.Optionally the printer is for
implementing a method of expelling ink from a
printhead module including at least one row that
comprises a plurality of sets of n adjacent nozzles,
each of the nozzles being configured to expel ink in
response to a fire signal, the method comprising the
steps of: (a) providing a fire signal to nozzles at a
first and nth position in each set of nozzles; (b)
providing a fire signal to the next inward pair of
nozzles in each set; (c) in the event n is an even
number, repeating step (b) until all of the nozzles in
each set has been fired; and (d) in the event n is an
odd number, repeating step (b) until all of the
nozzles but a central nozzle in each set have been
fired, and then firing the central nozzle. Optionally
the printer is manufactured in accordance with a
method of manufacturing a plurality of printhead
modules, at least some of which are capable of being
combined in pairs to form bilithic pagewidth
printheads, the method comprising the step of laying
out each of the plurality of printhead modules on a
wafer substrate, wherein at least one of the printhead
modules is right-handed and at least another is
left-handed. Optionally the printer includes a
printhead module including: at least one row of print
nozzles; at least two shift registers for shifting in
dot data supplied from a data source to each of the at
least one rows, wherein each print nozzle obtains dot
data to be fired from an element of one of the shift
registers. Optionally the printer includes: a
printhead comprising at least a first elongate
printhead module, the at least one printhead module
including at least one row of print nozzles for
expelling ink; and at least first and second printer
controllers configured to receive print data and
process the print data to output dot data to the
printhead, wherein the first and second printer
controllers are connected to a common input of the
printhead. Optionally the printer includes: a
printhead comprising first and second elongate
printhead modules, the printhead modules being
parallel to each other and being disposed end to end
on either side of a join region; at least first and
second printer controllers configured to receive print
data and process the print data to output dot data to
the printhead, wherein the first printer controller
outputs dot data only to the first printheadmodule and
the second printer controller outputs dot data only to
the second printhead module, wherein the printhead
modules are configured such that no dot data passes
between them. Optionally the printer includes: a
printhead comprising first and second elongate
printhead modules, the printhead modules being
parallel to each other and being disposed end to end
on either side of a join region, wherein the first
printhead module is longer than the second printhead
module; at least first and second printer controllers
configured to receive print data and process the print
data to output dot data for the printhead, wherein:
the first printer controller outputs dot data to both
the first printhead module and the second controller;
and the second printer controller outputs dot data to
the second printhead module, wherein the dot data
output by the second printer controller includes dot
data it generates and at least some of the dot data
received from the first printer controller. Optionally
the printer includes at least one printhead module,
configured for at least partially compensating for
errors in ink dot placement by at least one of a
plurality of nozzles on the printhead module due to
erroneous rotational displacement of the printhead
module relative to a carrier, the printer being
configured to: access a correction factor associated
with the at least one printhead module; determine an
order in which at least some of the dot data is
supplied to at least one of the at least one printhead
modules, the order being determined at least partly on
the basis of the correction factor, thereby to at
least partially compensate for the rotational
displacement; and supply the dot data to the printhead
module. Optionally the printer includes a printhead
module having a plurality of nozzles for expelling
ink, the printhead module including a plurality of
thermal sensors, each of the thermal sensors being
configured to respond to a temperature at or adjacent
at least one of the nozzles, the printer being
configured to modify operation of at least some of the
nozzles in response to the temperature rising above a
first threshold. Optionally the printer controls a
printhead comprising at least one monolithic printhead
module, the at least one printhead module having a
plurality of rows of nozzles configured to extend, in
use, across at least part of a printable pagewidth of
the printhead, the nozzles in each row being grouped
into at least first and second fire groups, the
printhead module being configured to sequentially
fire, for each row, the nozzles of each fire group,
such that each nozzle in the sequence from each fire
group is fired simultaneously with respective
correspondingnozzles in the sequence in the other fire
groups, wherein the nozzles are fired row by row such
that the nozzles of each row are all fired before the
nozzles of each subsequent row, wherein the printer
controller is configured to provide one or more
control signals that control the order of firing of
the nozzles. Optionally the printer includes a printer
controller for sending to a printhead: dot data to be
printed with at least two different inks; and control
data for controlling printing of the dot data; the
printer controller including at least one
communication output, each or the communication output
being configured to output at least some of the
control data and at least some of the dot data for the
at least two inks. Optionally the printer includes a
printer controller for supplying data to a printhead
module including at least one row of printhead
nozzles, at least one row including at least one
displaced row portion, the displacement of the row
portion including a component in a direction normal to
that of a pagewidth to be printed. Optionally the
printer includes a printer controller for supplying
print data to at least one printhead module capable of
printing a maximum of n of channels of print data, the
at least one printhead module being configurable into:
a first mode, in which the printhead module is
configured to receive data for a first number of the
channels; and a second mode, in which the printhead
module is configured to receive print data for a
second number of the channels, wherein the first
number is greater than the second number; wherein the
printer controller is selectively configurable to
supply dot data for the first and second modes.
Optionally the printer includes a printer controller
for supplying data to a printhead comprising a
plurality of printhead modules, the printhead being
wider than a reticle step used in forming the modules,
the printhead comprising at least two types of the
modules, wherein each type is determined by its
geometric shape in plan. Optionally the printer
includes a printer controller for supplying one or
more control signals to a printhead module, the
printhead module including at least one row that
comprises a plurality of sets of n adjacent nozzles,
each of the nozzles being configured to expel ink in
response to a fire signal, such that:(a) a fire signal
is provided to nozzles at a first and "th position in
each set of nozzles; (b) a fire signal is provided to
the next inward pair of nozzles in each set; (c) in
the event n is an even number, step (b) is repeated
until all of the nozzles in each set has been fired;
and (d) in the event n is an odd number, step (b) is
repeated until all of the nozzles but a central nozzle
in each set have been fired, and then the central
nozzle is fired. Optionally the printer includes a
printer controller for supplying one or more control
signals to a printhead module, the printhead module
including at least one row that comprises a plurality
of adjacent sets of n adjacent nozzles, each of the
nozzles being configured to expel ink in response to a
fire signal, the method comprising providing, for each
set of nozzles, a fire signal in accordance with the
sequence: [nozzle position 1, nozzle position n,
nozzle position 2, nozzle position (j i-1), ... ,
nozzle position x], wherein nozzle position* is at or
adjacent the centre of the set of nozzles. Optionally
the printer includes a printer controller for
supplying dot data to a printhead module comprising at
least first and second rows configured to print ink of
a similar type or color, at least some nozzles in the
first row being aligned with respective corresponding
nozzles in the second row in a direction of intended
media travel relative to the printhead, the printhead
module being configurable such that the nozzles in the
first and second pairs of rows are fired such that
some dots output to print media are printed to by
nozzles from the first pair of rows and at least some
other dots output to print media are printed to by
nozzles from the second pair of rows, the printer
controller being configurable to supply dot data to
the printhead module for printing. Optionally the
printer includes a printer controller for supplying
dot data to at least one printhead module, the at
least one printhead module comprising a plurality of
rows, each of the rows comprising a plurality of
nozzles for ejecting ink, wherein the printhead module
includes at least first and second rows configured to
print ink of a similar type or color, the printer
controller being configured to supply the dot data to
the at least one printhead module such that, in the
event a nozzle in the first row is faulty, a
corresponding nozzle in the second row prints an ink
dot at a position on print media at or adjacent a
position where the faulty nozzle would otherwise have
printed it. Optionally the printer includes a printer
controller for receiving first data and manipulating
the first data to produce dot data to be printed, the
print controller including at least two serial outputs
for supplying the dot data to at least one
printhead.Optionally the printer includes a printer
controller for supplying data to a printhead module
including: at least one row of print nozzles; at least
first and second shift registers for shifting in dot
data supplied from a data source, wherein each shift
register feeds dot data to a group of nozzles, and
wherein each of the groups of the nozzles is
interleaved with at least one of the other groups of
the nozzles. Optionally the printer includes a printer
controller for supplying data to a printhead capable
of printing a maximum of n of channels of print data,
the printhead being configurable into: a first mode,
in which the printhead is configured to receive print
data for a first number of the channels; and a second
mode, in which the printhead is configured to receive
print data for a second number of the channels,
wherein the first number is greater than the second
number. Optionally the printer includes a printer
controller for supplying data to a printhead
comprising a plurality of printhead modules, the
printhead being wider than a reticle step used in
forming the modules, the printhead comprising at least
two types of the modules, wherein each type is
determined by its geometric shape in plan. Optionally
the printer includes a printer controller for
supplying data to a printhead module including at
least one row that comprises a plurality of sets of n
adjacent nozzles, each of the nozzles being configured
to expel ink in response to a fire signal, such that,
for each set of nozzles, a fire signal is provided in
accordance with the sequence: [nozzle position 1,
nozzle position n, nozzle position 2, nozzle position
(n-1), ... , nozzle position*], wherein nozzle
position* is at or adjacent the centre of the set of
nozzles. Optionally the printer includes a printer
controller for supplying data to a printhead module
including at least one row that comprises a plurality
of adjacent sets of n adjacent nozzles, each of the
nozzles being configured to expel the ink in response
to a fire signal, the printhead being configured to
output ink from nozzles at a first and wth position in
each set of nozzles, and then each next inward pair of
nozzles in each set, until: in the event n is an even
number, all of the nozzles in each set has been fired;
and in the event n is an odd number, all of the
nozzles but a central nozzle in each set have been
fired, and then to fire the central nozzle.Optionally
the printer includes a printer controller for
supplying data to a printhead module for receiving dot
data to be printed using at least two different inks
and control data for controlling printing of the dot
data, the printhead module including a communication
input for receiving the dot data for the at least two
colors and the control data. Optionally the printer
includes a printer controller for supplying data to a
printhead module including at least one row of
printhead nozzles, at least one row including at least
one displaced row portion, the displacement of the row
portion including a component in a direction normal to
that of a pagewidth to be printed. Optionally the
printer includes a printer controller for supplying
data to a printhead module having a plurality of rows
of nozzles configured to extend, in use, across at
least part of a printable pagewidth, the nozzles in
each row being grouped into at least first and second
fire groups, the printhead module being configured to
sequentially fire, for each row, the nozzles of each
fire group, such that each nozzle in the sequence from
each fire group is fired simultaneously with
respective corresponding nozzles in the sequence in
the other fire groups, wherein the nozzles are fired
row by row such that the nozzles of each row are all
fired before the nozzles of each subsequent row.
Optionally the printer includes a printer controller
for supplying data to a printhead module comprising at
least first and second rows configured to print ink of
a similar type or color, at least some nozzles in the
first row being aligned with respective corresponding
nozzles in the second row in a direction of intended
media travel relative to the printhead, the printhead
module being configurable such that the nozzles in the
first and second pairs of rows are fired such that
some dots output to print media are printed to by
nozzles from the first pair of rows and at least some
other dots output to print media are printed to by
nozzles from the second pair of rows. Optionally the
printer includes a printer controller for providing
data to a printhead module that includes: at least one
row of print nozzles; at least first and second shift
registers for shifting in dot data supplied from a
data source, wherein each shift register feeds dot
data to a group of nozzles, and wherein each of the
groups of the nozzles is interleaved with at least one
of the other groups of the nozzles. Optionally the
printer includes a printer controller for supplying
data to a printhead module having a plurality of
nozzles for expelling ink, the printhead module
including a plurality of thermal sensors, each of the
thermal sensors being configured to respond to a
temperature at or adjacent at least one of the
nozzles, the printheadmodule being configured to
modify operation of the nozzles in response to the
temperature rising above a first threshold. Optionally
the printer includes a printer controller for
supplying data to a printhead module comprising a
plurality of rows, each of the rows comprising a
plurality of nozzles for ejecting ink, wherein the
printhead module includes at least first and second
rows configured to print ink of a similar type or
color, and being configured such that, in the event a
nozzle in the first row is faulty, a corresponding
nozzle in the second row prints an ink dot at a
position on print media at or adjacent a position
where the faulty nozzle would otherwise have printed
it. In a ninth aspect the present invention provides a
printer comprising: a printhead comprising first and
second elongate printhead modules, the printhead
modules being parallel to each other and being
disposed end to end on either side of a join region,
wherein the first printhead module is longer than the
second printhead module; at least first and second
printer controllers configured to receive print data
and process the print data to output dot data for the
printhead, wherein: the first printer controller
outputs dot data to both the first printhead module
and the second controller; and the second printer
controller outputs dot data to the second printhead
module, wherein the dot data output by the second
printer controller includes dot data it generates and
at least some of the dot data received from the first
printer controller. Optionally the printhead modules
are configured such that no dot data passes between
them. Optionally the printer includes at least one
synchronization means between the first and second
printer controllers for synchronizing the supply of
dot data by the printer controllers. Optionally each
of the printer controllers is configurable to supply
the dot data to printhead modules of a plurality of
different lengths. Optionally the printhead is a
pagewidth printhead. In a further aspect the present
invention provides a print engine comprising: a
carrier;a printhead comprising first and second
elongate printhead modules, the printhead modules
being mounted parallel to each other end to end on the
carrier on either side of a join region, wherein the
first printhead module is longer than the second
printhead module; at least first and second printer
controllers configured to receive print data and
process the print data to output dot data for the
printhead, wherein: the first printer controller
outputs dot data to both the first printhead module
and the second controller; and the second printer
controller outputs dot data to the second printhead
module, wherein the dot data output by the second
printer controller includes dot data it generates and
at least some of the dot data received from the first
printer controller. Optionally the printhead modules
are configured such that no dot data passes between
them. Optionally the print engine includes at least
one synchronization means between the first and second
printer controllers for synchronizing the supply of
dot by the printer controllers. Optionally each of the
printer controllers is configurable to supply the dot
data to printhead modules of a plurality of different
lengths. Optionally the printhead is a pagewidth
printhead. Optionally the printer controller is for
implementing a method of at least partially
compensating for errors in ink dot placement by at
least one of a plurality of nozzles due to erroneous
rotational displacement of a printhead module relative
to a carrier, the nozzles being disposed on the
printhead module, the method comprising the steps of:
(a) determining the rotational displacement; (b)
determining at least one correction factor that at
least partially compensates for the ink dot
displacement; and (c) using the correction factor to
alter the output of the ink dots to at least partially
compensate for the rotational displacement. Optionally
the printer controller is for implementing a method of
expelling ink from a printhead module including at
least one row that comprises a plurality of adjacent
sets of n adjacent nozzles, each of the nozzles
beingconfigured to expel ink in response to a fire
signal, the method comprising providing, for each set
of nozzles, a fire signal in accordance with the
sequence: [nozzle position 1, nozzle position n,
nozzle position 2, nozzle position (n-1), ... , nozzle
position x], wherein nozzle position* is at or
adjacent the centre of the set of nozzles. Optionally
the printer controller is for implementing a method of
expelling ink from a printhead module including at
least one row that comprises a plurality of sets of n
adjacent nozzles, each of the nozzles being configured
to expel ink in response to a fire signal, the method
comprising the steps of: (a) providing a fire signal
to nozzles at a first and wth position in each set of
nozzles; (b) providing a fire signal to the next
inward pair of nozzles in each set; (c) in the event n
is an even number, repeating step (b) until all of the
nozzles in each set has been fired; and (d) in the
event n is an odd number, repeating step (b) until all
of the nozzles but a central nozzle in each set have
been fired, and then firing the central nozzle. 



Optionally the printer controller is manufactured in
accordance with a method of manufacturing a plurality
of printhead modules, at least some of which are
capable of being combined in pairs to form bilithic
pagewidth printheads, the method comprising the step
of laying out each of the plurality of printhead
modules on a wafer substrate, wherein at least one of
the printhead modules is right-handed and at least
another is left-handed. Optionally the printer
controller supplies data to a printhead module
including: at least one row of print nozzles; at least
two shift registers for shifting in dot data supplied
from a data source to each of the at least one rows,
wherein each print nozzle obtains dot data to be fired
from an element of one of the shift registers.
Optionally the printer controller is installed in a
printer comprising: a printhead comprising at least a
first elongate printhead module, the at least one
printhead module including at least one row of print
nozzles for expelling ink; and at least first and
second printer controllers configured to receive print
data and process the print data to output dot data to
the printhead, wherein the first and second printer
controllers are connected to a common input of the
printhead. Optionally the printer controller is
installed in a printer comprising:a printhead
comprising first and second elongate printhead
modules, the printhead modules being parallel to each
other and being disposed end to end on either side of
a join region; at least first and second printer
controllers configured to receive print data and
process the print data to output dot data to the
printhead, wherein the first printer controller
outputs dot data only to the first printhead module
and the second printer controller outputs dot data
only to the second printhead module, wherein the
printhead modules are configured such that no dot data
passes between them. Optionally the printer controller
is installed in a printer comprising: a printhead
comprising first and second elongate printhead
modules, the printhead modules being parallel to each
other and being disposed end to end on either side of
a join region, wherein the first printhead module is
longer than the second printhead module; at least
first and second printer controllers configured to
receive print data and process the print data to
output dot data to the printhead, wherein: the first
printer controller outputs dot data to both the first
printhead module and the second printhead module; and
the second printer controller outputs dot data only to
the second printhead module. Optionally the printer
controller supplies dot data to at least one printhead
module and at least partially compensating for errors
in ink dot placement by at least one of a plurality of
nozzles on the printhead module due to erroneous
rotational displacement of the printhead module
relative to a carrier, the printer being configured
to: access a correction factor associated with the at
least one printhead module; determine an order in
which at least some of the dot data is supplied to at
least one of the at least one printhead modules, the
order being determined at least partly on the basis of
the correction factor, thereby to at least partially
compensate for the rotational displacement; and supply
the dot data to the printhead module. Optionally the
printer controller supplies dot data to a printhead
module having a plurality of nozzles for expelling
ink, the printhead module including a plurality of
thermal sensors, each of the thermal sensors being
configured to respond to a temperature at or adjacent
at least one of the nozzles, the printer controller
being configured to modify operation of at least some
of the nozzles in response to the temperature rising
above a first threshold. Optionally the printer
controller controls a printhead comprising at least
one monolithic printhead module, the at least one
printhead module having a plurality of rows of nozzles
configured to extend, in use, across at least partof a
printable pagewidth of the printhead, the nozzles in
each row being grouped into at least first and second
fire groups, the printhead module being configured to
sequentially fire, for each row, the nozzles of each
fire group, such that each nozzle in the sequence from
each fire group is fired simultaneously with
respective corresponding nozzles in the sequence in
the other fire groups, wherein the nozzles are fired
row by row such that the nozzles of each row are all
fired before the nozzles of each subsequent row,
wherein the printer controller is configured to
provide one or more control signals that control the
order of firing of the nozzles. Optionally the printer
controller outputs to a printhead module: dot data to
be printed with at least two different inks; and
control data for controlling printing of the dot data;
the printer controller including at least one
communication output, each or the communication output
being configured to output at least some of the
control data and at least some of the dot data for the
at least two inks. Optionally the printer controller
supplies data to a printhead module including at least
one row of printhead nozzles, at least one row
including at least one displaced row portion, the
displacement of the row portion including a component
in a direction normal to that of a pagewidth to be
printed. Optionally the printer controller supplies
print data to at least one printhead module capable of
printing a maximum of n of channels of print data, the
at least one printhead module being configurable into:
a first mode, in which the printhead module is
configured to receive data for a first number of the
channels; and a second mode, in which the printhead
module is configured to receive print data for a
second number of the channels, wherein the first
number is greater than the second number; wherein the
printer controller is selectively configurable to
supply dot data for the first and second modes.
Optionally the printer controller supplies data to a
printhead comprising a plurality of printhead modules,
the printhead being wider than a reticle step used in
forming the modules, the printhead comprising at least
two types of the modules, wherein each type is
determined by its geometric shape in plan.Optionally
the printer controller supplies one or more control
signals to a printhead module, the printhead module
including at least one row that comprises a plurality
of sets of n adjacent nozzles, each of the nozzles
being configured to expel ink in response to a fire
signal, such that: (a) a fire signal is provided to
nozzles at a first and nth position in each set of
nozzles; (b) a fire signal is provided to the next
inward pair of nozzles in each set; (c) in the event n
is an even number, step (b) is repeated until all of
the nozzles in each set has been fired; and (d) in the
event n is an odd number, step (b) is repeated until
all of the nozzles but a central nozzle in each set
have been fired, and then the central nozzle is fired.
Optionally the printer controller supplies one or more
control signals to a printhead module, the printhead
module including at least one row that comprises a
plurality of adjacent sets of n adjacent nozzles, each
of the nozzles being configured to expel ink in
response to a fire signal, the method comprising
providing, for each set of nozzles, a fire signal in
accordance with the sequence: [nozzle position 1,
nozzle position n, nozzle position 2, nozzle position
(n-1), ... , nozzle position x], wherein nozzle
position x is at or adjacent the centre of the set of
nozzles. Optionally the printer controller supplies
dot data to a printhead module comprising at least
first and second rows configured to print ink of a
similar type or color, at least some nozzles in the
first row being aligned with respective corresponding
nozzles in the second row in a direction of intended
media travel relative to the printhead, the printhead
module being configurable such that the nozzles in the
first and second pairs of rows are fired such that
some dots output to print media are printed to by
nozzles from the first pair of rows and at least some
other dots output to print media are printed to by
nozzles from the second pair of rows, the printer
controller being configurable to supply dot data to
the printhead module for printing. Optionally the
printer controller supplies dot data to at least one
printhead module, the at least one printhead module
comprising a plurality of rows, each of the rows
comprising a plurality of nozzles for ejecting ink,
wherein the printhead module includes at least first
and second rows configured to print ink of a similar
type or color, the printer controller being configured
to supply the dot data to the at least one printhead
module such that, in the event a nozzle in the first
row is faulty, a corresponding nozzle in the second
row prints an ink dot at a position on print media at
or adjacent a position where the faulty nozzle would
otherwise have printed it.Optionally the printer
controller receives first data and manipulating the
first data to produce dot data to be printed, the
print controller including at least two serial outputs
for supplying the dot data to at least one printhead.
Optionally the printer controller supplies data to a
printhead module including: at least one row of print
nozzles; at least first and second shift registers for
shifting in dot data supplied from a data source,
wherein each shift register feeds dot data to a group
of nozzles, and wherein each of the groups of the
nozzles is interleaved with at least one of the other
groups of the nozzles. Optionally the printer
controller supplies data to a printhead capable of
printing a maximum of n of channels of print data, the
printhead being configurable into: a first mode, in
which the printhead is configured to receive print
data for a first number of the channels; and a second
mode, in which the printhead is configured to receive
print data for a second number of the channels,
wherein the first number is greater than the second
number. Optionally the printer controller supplies
data to a printhead comprising a plurality of
printhead modules, the printhead being wider than a
reticle step used in forming the modules, the
printhead comprising at least two types of the
modules, wherein each type is determined by its
geometric shape in plan. Optionally the printer
controller supplies data to a printhead module
including at least one row that comprises a plurality
of sets of n adjacent nozzles, each of the nozzles
being configured to expel ink in response to a fire
signal, such that, for each set of nozzles, a fire
signal is provided in accordance with the sequence:
[nozzle position 1, nozzle position n, nozzle position
2, nozzle position (j i-1), ... , nozzle position*],
wherein nozzle position x is at or adjacent the centre
of the set of nozzles. Optionally the printer
controller supplies data to a printhead module
including at least one row that comprises a plurality
of adjacent sets of n adjacent nozzles, each of the
nozzles being configured to expel the ink in response
to a fire signal, the printhead being configured to
output ink from nozzles at a first and nth position in
each set of nozzles, and then each next inward pair of
nozzles in each set, until: in the event n is an even
number, all of the nozzles in each set has been fired;
andin the event n is an odd number, all of the nozzles
but a central nozzle in each set have been fired, and
then to fire the central nozzle. Optionally the
printer controller supplies data to a printhead module
for receiving dot data to be printed using at least
two different inks and control data for controlling
printing of the dot data, the printhead module
including a communication input for receiving the dot
data for the at least two colors and the control data.
Optionally the printer controller supplies data to a
printhead module including at least one row of
printhead nozzles, at least one row including at least
one displaced row portion, the displacement of the row
portion including a component in a direction normal to
that of a pagewidth to be printed. Optionally the
printer controller supplies data to a printhead module
having a plurality of rows of nozzles configured to
extend, in use, across at least part of a printable
pagewidth, the nozzles in each row being grouped into
at least first and second fire groups, the printhead
module being configured to sequentially fire, for each
row, the nozzles of each fire group, such that each
nozzle in the sequence from each fire group is fired
simultaneously with respective corresponding nozzles
in the sequence in the other fire groups, wherein the
nozzles are fired row by row such that the nozzles of
each row are all fired before the nozzles of each
subsequent row. Optionally the printer controller
supplies data to a printhead module comprising at
least first and second rows configured to print ink of
a similar type or color, at least some nozzles in the
first row being aligned with respective corresponding
nozzles in the second row in a direction of intended
media travel relative to the printhead, the printhead
module being configurable such that the nozzles in the
first and second pairs of rows are fired such that
some dots output to print media are printed to by
nozzles from the first pair of rows and at least some
other dots output to print media are printed to by
nozzles from the second pair of rows. Optionally the
printer controller supplies data to a printhead module
that includes: at least one row of print nozzles; at
least first and second shift registers for shifting in
dot data supplied from a data source, wherein each
shift register feeds dot data to a group of nozzles,
and wherein each of the groups of the nozzles is
interleaved with at least one of the other groups of
the nozzles.Optionally the printer controller supplies
data to a printhead module having a plurality of
nozzles for expelling ink, the printhead module
including a plurality of thermal sensors, each of the
thermal sensors being configured to respond to a
temperature at or adjacent at least one of the
nozzles, the printhead module being configured to
modify operation of the nozzles in response to the
temperature rising above a first threshold. Optionally
the printer controller supplies data to a printhead
module comprising a plurality of rows, each of the
rows comprising a plurality of nozzles for ejecting
ink, wherein the printhead module includes at least
first and second rows configured to print ink of a
similar type or color, and being configured such that,
in the event a nozzle in the first row is faulty, a
corresponding nozzle in the second row prints an ink
dot at a position on print media at or adjacent a
position where the faulty nozzle would otherwise have
printed it. In a tenth aspect the present invention
provides printer controller for supplying dot data to
at least one printhead module and at least partially
compensating for errors in ink dot placement by at
least one of a plurality of nozzles on the printhead
module due to erroneous rotational displacement of the
printhead module relative to a carrier, the printer
being configured to: access a correction factor
associated with the at least one printhead module;
determine an order in which at least some of the dot
data is supplied to at least one of the at least one
printhead modules, the order being determined at least
partly on the basis of the correction factor, thereby
to at least partially compensate for the rotational
displacement; and supply the dot data to the printhead
module. Optionally, the nozzles are disposed in a
plurality of rows, and the printer controller is
configured to reallocate at least one of the ink dots
from at least one original print line to at least one
alternate print line, thereby to effect the at least
partial compensation. Optionally the printer
controller is configured to retrieve the correction
factor from a memory associated with the printhead.
Optionally, the memory is mounted with the printhead,
the printhead being mounted on the print engine.
Optionally, the rotational displacement is
roll.Optionally, the rotational displacement is yaw.
Optionally, the printhead module being one of a
plurality of printhead modules mounted on a carrier to
form a printhead and the error in ink dot placement
being an error relative to ink dots output by one or
more of the other printhead modules Optionally, the
printhead module is part of a printhead comprising a
plurality of the modules, the printer controller being
configured to determine an order in which at least
some of the dot data is supplied to a plurality of the
printhead modules, the order being determined at least
partly on the basis of one or more of the correction
factors, thereby to at least partially compensate for
the rotational displacement of the plurality of the
printheads. Optionally, the correction factor is at
least partially based on a thickness of media being
printed on. Optionally the printer controller
configured to at least improve first order continuity
between ink dots printed by adjacent printhead
modules. Optionally a print engine including the print
controller according and a plurality of the printhead
modules that define a printhead, the print engine
being configured to compensate for the rotational
displacement of at least one of the printhead modules.
Optionally the print engine further including a memory
for storing the correction factor in a form accessible
to the printer controller. Optionally the print engine
is configured to alter a timing of fire signals
supplied to at least one of the nozzles on the basis
of the correction factor, thereby to further effect
the at least partial compensation. Optionally the
print engine is configured to supply the altered fire
signals are to both reallocated ink dots and
nonreallocated ink dots.Optionally the printhead is a
pagewidth printhead. Optional a printer including a
printer controller for supplying dot data to at least
one printhead module and at least partially
compensating for errors in ink dot placement by at
least one of a plurality of nozzles on the printhead
module due to erroneous rotational displacement of the
printhead module relative to a carrier, the printer
being configured to: access a correction factor
associated with the at least one printhead module;
determine an order in which at least some of the dot
data is supplied to at least one of the at least one
printhead modules, the order being determined at least
partly on the basis of the correction factor, thereby
to at least partially compensate for the rotational
displacement; and supply the dot data to the printhead
module. Optionally the printer further including a
pagewidth printhead comprising a plurality of the
printhead modules. Optionally the printer controller
is for implementing a method of at least partially
compensating for errors in ink dot placement by at
least one of a plurality of nozzles due to erroneous
rotational displacement of a printhead module relative
to a carrier, the nozzles being disposed on the
printhead module, the method comprising the steps of:
(a) determining the rotational displacement; (b)
determining at least one correction factor that at
least partially compensates for the ink dot
displacement; and (c) using the correction factor to
alter the output of the ink dots to at least partially
compensate for the rotational displacement. Optionally
the printer controller is for implementing a method of
expelling ink from a printhead module including at
least one row that comprises a plurality of adjacent
sets of n adjacent nozzles, each of the nozzles being
configured to expel ink in response to a fire signal,
the method comprising providing, for each set of
nozzles, a fire signal in accordance with the
sequence: [nozzle position 1, nozzle position n,
nozzle position 2, nozzle position (n-1), ... , nozzle
position*], wherein nozzle position* is at or adjacent
the centre of the set of nozzles.Optionally the
printer controller is for implementing a method of
expelling ink from a printhead module including at
least one row that comprises a plurality of sets of n
adjacent nozzles, each of the nozzles being configured
to expel ink in response to a fire signal, the method
comprising the steps of: (a) providing a fire signal
to nozzles at a first and nth position in each set of
nozzles; (b) providing a fire signal to the next
inward pair of nozzles in each set; (c) in the event n
is an even number, repeating step (b) until all of the
nozzles in each set has been fired; and (d) in the
event n is an odd number, repeating step (b) until all
of the nozzles but a central nozzle in each set have
been fired, and then firing the central nozzle.
Optionally the printer controller is manufactured in
accordance with a method of manufacturing a plurality
of printhead modules, at least some of which are
capable of being combined in pairs to form bilithic
pagewidth printheads, the method comprising the step
of laying out each of the plurality of printhead
modules on a wafer substrate, wherein at least one of
the printhead modules is right-handed and at least
another is left-handed. Optionally the printer
controller for supplying data to a printhead module
including: at least one row of print nozzles; at least
two shift registers for shifting in dot data supplied
from a data source to each of the at least one rows,
wherein each print nozzle obtains dot data to be fired
from an element of one of the shift registers.
Optionally the printer controller is installed in a
printer comprising: a printhead comprising at least a
first elongate printhead module, the at least one
printhead module including at least one row of print
nozzles for expelling ink; and at least first and
second printer controllers configured to receive print
data and process the print data to output dot data to
the printhead, wherein the first and second printer
controllers are connected to a common input of the
printhead. Optionally the printer controller installed
in a printer comprising: a printhead comprising first
and second elongate printhead modules, the printhead
modules being parallel to each other and being
disposed end to end on either side of a join region;
at least first and second printer controllers
configured to receive print data and process the print
data to output dot data to the printhead, wherein the
first printer controller outputs dot data only to the
first printheadmodule and the second printer
controller outputs dot data only to the second
printhead module, wherein the printhead modules are
configured such that no dot data passes between them.
Optionally the printer controller installed in a
printer comprising: a printhead comprising first and
second elongate printhead modules, the printhead
modules being parallel to each other and being
disposed end to end on either side of a join region,
wherein the first printhead module is longer than the
second printhead module; at least first and second
printer controllers configured to receive print data
and process the print data to output dot data to the
printhead, wherein: the first printer controller
outputs dot data to both the first printhead module
and the second printhead module; and the second
printer controller outputs dot data only to the second
printhead module. Optionally the printer controller
installed in a printer comprising: a printhead
comprising first and second elongate printhead
modules, the printhead modules being parallel to each
other and being disposed end to end on either side of
a join region, wherein the first printhead module is
longer than the second printhead module; at least
first and second printer controllers configured to
receive print data and process the print data to
output dot data for the printhead, wherein: the first
printer controller outputs dot data to both the first
printhead module and the second controller; and the
second printer controller outputs dot data to the
second printhead module, wherein the dot data output
by the second printer controller includes dot data it
generates and at least some of the dot data received
from the first printer controller. Optionally the
printer controller supplies dot data to a printhead
module having a plurality of nozzles for expelling
ink, the printhead module including a plurality of
thermal sensors, each of the thermal sensors being
configured to respond to a temperature at or adjacent
at least one of the nozzles, the printer controller
being configured to modify operation of at least some
of the nozzles in response to the temperature rising
above a first threshold. Optionally the printer
controller controls a printhead comprising at least
one monolithic printhead module, the at least one
printhead module having a plurality of rows of nozzles
configured to extend, in use, across at least part of
a printable pagewidth of the printhead, the nozzles in
each row being grouped into at least first and second
fire groups, the printhead module being configured to
sequentially fire, for each row, the nozzles of each
fire group, such that each nozzle in the sequence from
each fire group is fired simultaneously with
respective corresponding nozzles in the sequence in
the other fire groups, wherein the nozzles are fired
row by row such that the nozzles ofeach row are all
fired before the nozzles of each subsequent row,
wherein the printer controller is configured to
provide one or more control signals that control the
order of firing of the nozzles. Optionally the printer
controller outputs to a printhead module: dot data to
be printed with at least two different inks; and
control data for controlling printing of the dot data;
the printer controller including at least one
communication output, each or the communication output
being configured to output at least some of the
control data and at least some of the dot data for the
at least two inks. Optionally the printer controller
supplies data to a printhead module including at least
one row of printhead nozzles, at least one row
including at least one displaced row portion, the
displacement of the row portion including a component
in a direction normal to that of a pagewidth to be
printed. Optionally the printer controller supplies
data to at least one printhead module capable of
printing a maximum of n of channels of print data, the
at least one printhead module being configurable into:
a first mode, in which the printhead module is
configured to receive data for a first number of the
channels; and a second mode, in which the printhead
module is configured to receive print data for a
second number of the channels, wherein the first
number is greater than the second number; wherein the
printer controller is selectively configurable to
supply dot data for the first and second modes.
Optionally the printer controller supplies data to a
printhead comprising a plurality of printhead modules,
the printhead being wider than a reticle step used in
forming the modules, the printhead comprising at least
two types of the modules, wherein each type is
determined by its geometric shape in plan. Optionally
the printer controller supplies one or more control
signals to a printhead module, the printhead module
including at least one row that comprises a plurality
of sets of n adjacent nozzles, each of the nozzles
being configured to expel ink in response to a fire
signal, such that: (a) a fire signal is provided to
nozzles at a first and wth position in each set of
nozzles; (b) a fire signal is provided to the next
inward pair of nozzles in each set;(c) in the event n
is an even number, step (b) is repeated until all of
the nozzles in each set has been fired; and (d) in the
event n is an odd number, step (b) is repeated until
all of the nozzles but a central nozzle in each set
have been fired, and then the central nozzle is fired.
Optionally the printer controller supplies one or more
control signals to a printhead module, the printhead
module including at least one row that comprises a
plurality of adjacent sets of n adjacent nozzles, each
of the nozzles being configured to expel ink in
response to a fire signal, the method comprising
providing, for each set of nozzles, a fire signal in
accordance with the sequence: [nozzle position 1,
nozzle position n, nozzle position 2, nozzle position
(n-1), ... , nozzle position*], wherein nozzle
position* is at or adjacent the centre of the set of
nozzles. Optionally the printer controller supplies
dot data to a printhead module comprising at least
first and second rows configured to print ink of a
similar type or color, at least some nozzles in the
first row being aligned with respective corresponding
nozzles in the second row in a direction of intended
media travel relative to the printhead, the printhead
module being configurable such that the nozzles in the
first and second pairs of rows are fired such that
some dots output to print media are printed to by
nozzles from the first pair of rows and at least some
other dots output to print media are printed to by
nozzles from the second pair of rows, the printer
controller being configurable to supply dot data to
the printhead module for printing. Optionally the
printer controller supplies dot data to at least one
printhead module, the at least one printhead module
comprising a plurality of rows, each of the rows
comprising a plurality of nozzles for ejecting ink,
wherein the printhead module includes at least first
and second rows configured to print ink of a similar
type or color, the printer controller being configured
to supply the dot data to the at least one printhead
module such that, in the event a nozzle in the first
row is faulty, a corresponding nozzle in the second
row prints an ink dot at a position on print media at
or adjacent a position where the faulty nozzle would
otherwise have printed it. Optionally the printer
controller receives first data and manipulates the
first data to produce dot data to be printed, the
print controller including at least two serial outputs
for supplying the dot data to at least one printhead.
Optionally the printer controller supplies data to a
printhead module including: at least one row of print
nozzles;at least first and second shift registers for
shifting in dot data supplied from a data source,
wherein each shift register feeds dot data to a group
of nozzles, and wherein each of the groups of the
nozzles is interleaved with at least one of the other
groups of the nozzles. Optionally the printer
controller supplies data to a printhead capable of
printing a maximum of n of channels of print data, the
printhead being configurable into: a first mode, in
which the printhead is configured to receive print
data for a first number of the channels; and a second
mode, in which the printhead is configured to receive
print data for a second number of the channels,
wherein the first number is greater than the second
number. Optionally the printer controller supplies
data to a printhead comprising a plurality of
printhead modules, the printhead being wider than a
reticle step used in forming the modules, the
printhead comprising at least two types of the
modules, wherein each type is determined by its
geometric shape in plan. Optionally the printer
controller supplies data to a printhead module
including at least one row that comprises a plurality
of sets of n adjacent nozzles, each of the nozzles
being configured to expel ink in response to a fire
signal, such that, for each set of nozzles, a fire
signal is provided in accordance with the sequence:
[nozzle position 1, nozzle position n, nozzle position
2, nozzle position (n-1), ... , nozzle position x],
wherein nozzle position x is at or adjacent the centre
of the set of nozzles. Optionally the printer
controller supplies data to a printhead module
including at least one row that comprises a plurality
of adjacent sets of n adjacent nozzles, each of the
nozzles being configured to expel the ink in response
to a fire signal, the printhead being configured to
output ink from nozzles at a first and nth position in
each set of nozzles, and then each next inward pair of
nozzles in each set, until: in the event n is an even
number, all of the nozzles in each set has been fired;
and in the event n is an odd number, all of the
nozzles but a central nozzle in each set have been
fired, and then to fire the central nozzle. Optionally
the printer controller supplies data to a printhead
module for receiving dot data to be printed using at
least two different inks and control data for
controlling printing of the dot data, the printhead
module including a communication input for receiving
the dot data for the at least two colors and the
control data.Optionally the printer controller
supplies data to a printhead module including at least
one row of printhead nozzles, at least one row
including at least one displaced row portion, the
displacement of the row portion including a component
in a direction normal to that of a pagewidth to be
printed. Optionally the printer controller supplies
data to a printhead module having a plurality of rows
of nozzles configured to extend, in use, across at
least part of a printable pagewidth, the nozzles in
each row being grouped into at least first and second
fire groups, the printhead module being configured to
sequentially fire, for each row, the nozzles of each
fire group, such that each nozzle in the sequence from
each fire group is fired simultaneously with
respective corresponding nozzles in the sequence in
the other fire groups, wherein the nozzles are fired
row by row such that the nozzles of each row are all
fired before the nozzles of each subsequent row.
Optionally the printer controller supplies data to a
printhead module comprising at least first and second
rows configured to print ink of a similar type or
color, at least some nozzles in the first row being
aligned with respective corresponding nozzles in the
second row in a direction of intended media travel
relative to the printhead, the printhead module being
configurable such that the nozzles in the first and
second pairs of rows are fired such that some dots
output to print media are printed to by nozzles from
the first pair of rows and at least some other dots
output to print media are printed to by nozzles from
the second pair of rows. 



Optionally the printer controller supplies data to a
printhead module that includes: at least one row of
print nozzles; at least first and second shift
registers for shifting in dot data supplied from a
data source, wherein each shift register feeds dot
data to a group of nozzles, and wherein each of the
groups of the nozzles is interleaved with at least one
of the other groups of the nozzles. Optionally the
printer controller supplies data to a printhead module
having a plurality of nozzles for expelling ink, the
printhead module including a plurality of thermal
sensors, each of the thermal sensors being configured
to respond to a temperature at or adjacent at least
one of the nozzles, the printhead module being
configured to modify operation of the nozzles in
response to the temperature rising above a first
threshold. Optionally the printer controller supplies
data to a printhead module comprising a plurality of
rows, each of the rows comprising a plurality of
nozzles for ejecting ink, wherein the printhead module
includes at least first andsecond rows configured to
print ink of a similar type or color, and being
configured such that, in the event a nozzle in the
first row is faulty, a corresponding nozzle in the
second row prints an ink dot at a position on print
media at or adjacent a position where the faulty
nozzle would otherwise have printed it. In an eleventh
aspect the present invention provides printer
controller for supplying dot data to a printhead
module having a plurality of nozzles for expelling
ink, the printhead module including a plurality of
thermal sensors, each of the thermal sensors being
configured to respond to a temperature at or adjacent
at least one of the nozzles, the printer controller
being configured to modify operation of at least some
of the nozzles in response to the temperature rising
above a first threshold. Optionally the printer
controller is configured to modify the operation of
the nozzles at or adjacent the at least one thermal
sensor, such that operation of nozzles not at or
adjacent the at least one thermal sensor is not
modified. Optionally each thermal sensor is associated
with a predetermined group of the nozzles, the printer
controller being configured to modify operation of the
nozzles in the predetermined group for which the
temperature has risen above the first threshold.
Optionally each thermal sensor is associated with a
single nozzle. Optionally the modification includes
the printer controller preventing operation of the
nozzle. Optionally the modification includes the
printer controller preventing operation of the nozzle
for a predetermined period. Optionally the
modification includes the printer controller
preventing operation of the nozzle until the
temperature drops below a second threshold. Optionally
the second threshold is lower than the first
threshold. Optionally the second threshold is the same
as the first threshold.Optionally the temperature is
not determined explicitly by the at least one thermal
sensor or the module. Optionally each of the nozzles
including a thermal ink ejection mechanism. Optionally
the thermal sensor comprises at least part of one of
the thermal inkjet mechanisms. Optionally the thermal
sensor comprises a heating element. Optionally the
thermal sensor determines the temperature by
determining a resistance of the heating element.
Optionally the printer controller is configured to:
receive thermal information from the at least one
thermal sensor; determine the modification based on
the thermal information; and send control information
back to the printhead module, the control information
being indicative of the modification to make to the
operation of the one or more nozzles. Optionally a
print engine including a printer controller configured
to: receive thermal information from the at least one
thermal sensor; determine the modification based on
the thermal information; and send control information
back to the printhead module, the control information
being indicative of the modification to make to the
operation of the one or more nozzles; and a printhead
module, wherein the printhead module further includes
a plurality of data latches, the data latches being
configured to provide dot data to respective ones of
the nozzles, at least some of the data latches being
configured to receive thermal signals from respective
ones of the thermal sensors during an acquisition
period. Optionally the data latches are configured to
form a shift register, the shift register being
configured to: shift the print data in during a print
load phase;sample the signals from the thermal sensors
during a temperature load phase; and shift the thermal
signals out to the printer controller during an output
phase. Optionally the output phase coincides with a
subsequent print load phase. Optionally the print
engine further includes logic circuitry configured to
perform a bitwise operation on: each thermal signal as
it is clocked out of the shift register; and each
piece of dot data to be clocked into the shift
register, such that when a thermal signal is
indicative of a thermal problem with a nozzle, the
logic circuitry prevents loading of data that would
cause firing of that nozzle. Optionally the logic
circuitry includes an AND circuit that receives as
inputs the dot data and the thermal signal
corresponding to the nozzle for which the dot data is
intended, an output of the AND circuit being in
communication with an input of the shift register.
Optionally each thermal sensor is associated with a
pair of the nozzles. Optionally the printer controller
is for implementing a method of at least partially
compensating for errors in ink dot placement by at
least one of a plurality of nozzles due to erroneous
rotational displacement of a printhead module relative
to a carrier, the nozzles being disposed on the
printhead module, the method comprising the steps of:
(a) determining the rotational displacement; (b)
determining at least one correction factor that at
least partially compensates for the ink dot
displacement; and (c) using the correction factor to
alter the output of the ink dots to at least partially
compensate for the rotational displacement. Optionally
the printer controller is for implementing a method of
expelling ink from a printhead module including at
least one row that comprises a plurality of adjacent
sets of n adjacent nozzles, each of the nozzles being
configured to expel ink in response to a fire signal,
the method comprising providing, for each set of
nozzles, a fire signal in accordance with the
sequence: [nozzle position 1, nozzle position n,
nozzle position 2, nozzle position (n-1), ... , nozzle
position*], wherein nozzle position* is at or adjacent
the centre of the set of nozzles.Optionally the
printer controller is for implementing a method of
expelling ink from a printhead module including at
least one row that comprises a plurality of sets of n
adjacent nozzles, each of the nozzles being configured
to expel ink in response to a fire signal, the method
comprising the steps of: (a) providing a fire signal
to nozzles at a first and nth position in each set of
nozzles; (b) providing a fire signal to the next
inward pair of nozzles in each set; (c) in the event n
is an even number, repeating step (b) until all of the
nozzles in each set has been fired; and (d) in the
event n is an odd number, repeating step (b) until all
of the nozzles but a central nozzle in each set have
been fired, and then firing the central nozzle.
Optionally the printer controller is manufactured in
accordance with a method of manufacturing a plurality
of printhead modules, at least some of which are
capable of being combined in pairs to form bilithic
pagewidth printheads, the method comprising the step
of laying out each of the plurality of printhead
modules on a wafer substrate, wherein at least one of
the printhead modules is right-handed and at least
another is left-handed. Optionally the printer
controller supplies data to a printhead module
including: at least one row of print nozzles; at least
two shift registers for shifting in dot data supplied
from a data source to each of the at least one rows,
wherein each print nozzle obtains dot data to be fired
from an element of one of the shift registers.
Optionally the printer controller is installed in a
printer comprising: a printhead comprising at least a
first elongate printhead module, the at least one
printhead module including at least one row of print
nozzles for expelling ink; and at least first and
second printer controllers configured to receive print
data and process the print data to output dot data to
the printhead, wherein the first and second printer
controllers are connected to a common input of the
printhead. Optionally the printer controller is
installed in a printer comprising: a printhead
comprising first and second elongate printhead
modules, the printhead modules being parallel to each
other and being disposed end to end on either side of
a join region;at least first and second printer
controllers configured to receive print data and
process the print data to output dot data to the
printhead, wherein the first printer controller
outputs dot data only to the first printhead module
and the second printer controller outputs dot data
only to the second printhead module, wherein the
printhead modules are configured such that no dot data
passes between them. Optionally the printer controller
is installed in a printer comprising: a printhead
comprising first and second elongate printhead
modules, the printhead modules being parallel to each
other and being disposed end to end on either side of
a join region, wherein the first printhead module is
longer than the second printhead module; at least
first and second printer controllers configured to
receive print data and process the print data to
output dot data to the printhead, wherein: the first
printer controller outputs dot data to both the first
printhead module and the second printhead module; and
the second printer controller outputs dot data only to
the second printhead module. Optionally the printer
controller is installed in a printer comprising: a
printhead comprising first and second elongate
printhead modules, the printhead modules being
parallel to each other and being disposed end to end
on either side of a join region, wherein the first
printhead module is longer than the second printhead
module; at least first and second printer controllers
configured to receive print data and process the print
data to output dot data for the printhead, wherein:
the first printer controller outputs dot data to both
the first printhead module and the second controller;
and the second printer controller outputs dot data to
the second printhead module, wherein the dot data
output by the second printer controller includes dot
data it generates and at least some of the dot data
received from the first printer controller. Optionally
the printer controller supplies dot data to at least
one printhead module and at least partially
compensating for errors in ink dot placement by at
least one of a plurality of nozzles on the printhead
module due to erroneous rotational displacement of the
printhead module relative to a carrier, the printer
being configured to: access a correction factor
associated with the at least one printhead module;
determine an order in which at least some of the dot
data is supplied to at least one of the at least one
printhead modules, the order being determined at least
partly on the basis of the correction factor, thereby
to at least partially compensate for the rotational
displacement; and supply the dot data to the printhead
module.Optionally the printer controller controls a
printhead comprising at least one monolithic printhead
module, the at least one printhead module having a
plurality of rows of nozzles configured to extend, in
use, across at least part of a printable pagewidth of
the printhead, the nozzles in each row being grouped
into at least first and second fire groups, the
printhead module being configured to sequentially
fire, for each row, the nozzles of each fire group,
such that each nozzle in the sequence from each fire
group is fired simultaneously with respective
corresponding nozzles in the sequence in the other
fire groups, wherein the nozzles are fired row by row
such that the nozzles of each row are all fired before
the nozzles of each subsequent row, wherein the
printer controller is configured to provide one or
more control signals that control the order of firing
of the nozzles. Optionally the printer controller
outputs to a printhead module: dot data to be printed
with at least two different inks; and control data for
controlling printing of the dot data; the printer
controller including at least one communication
output, each or the communication output being
configured to output at least some of the control data
and at least some of the dot data for the at least two
inks. Optionally the printer controller supplies data
to a printhead module including at least one row of
printhead nozzles, at least one row including at least
one displaced row portion, the displacement of the row
portion including a component in a direction normal to
that of a pagewidth to be printed. Optionally the
printer controller supplies print data to at least one
printhead module capable of printing a maximum of n of
channels of print data, the at least one printhead
module being configurable into: a first mode, in which
the printhead module is configured to receive data for
a first number of the channels; and a second mode, in
which the printhead module is configured to receive
print data for a second number of the channels,
wherein the first number is greater than the second
number; wherein the printer controller is selectively
configurable to supply dot data for the first and
second modes. Optionally the printer controller
supplies data to a printhead comprising a plurality of
printhead modules, the printhead being wider than a
reticle step used in forming the modules, the
printhead comprising at least two types of the
modules, wherein each type is determined by its
geometric shape in plan.Optionally the printer
controller supplies one or more control signals to a
printhead module, the printhead module including at
least one row that comprises a plurality of sets of n
adjacent nozzles, each of the nozzles being configured
to expel ink in response to a fire signal, such that:
(a) a fire signal is provided to nozzles at a first
and nth position in each set of nozzles; (b) a fire
signal is provided to the next inward pair of nozzles
in each set; (c) in the event n is an even number,
step (b) is repeated until all of the nozzles in each
set has been fired; and (d) in the event n is an odd
number, step (b) is repeated until all of the nozzles
but a central nozzle in each set have been fired, and
then the central nozzle is fired. Optionally the
printer controller supplies one or more control
signals to a printhead module, the printhead module
including at least one row that comprises a plurality
of adjacent sets of n adjacent nozzles, each of the
nozzles being configured to expel ink in response to a
fire signal, the method comprising providing, for each
set of nozzles, a fire signal in accordance with the
sequence: [nozzle position 1, nozzle position n,
nozzle position 2, nozzle position (n-1), ... , nozzle
position*], wherein nozzle position* is at or adjacent
the centre of the set of nozzles. Optionally the
printer controller supplies dot data to a printhead
module comprising at least first and second rows
configured to print ink of a similar type or color, at
least some nozzles in the first row being aligned with
respective corresponding nozzles in the second row in
a direction of intended media travel relative to the
printhead, the printhead module being configurable
such that the nozzles in the first and second pairs of
rows are fired such that some dots output to print
media are printed to by nozzles from the first pair of
rows and at least some other dots output to print
media are printed to by nozzles from the second pair
of rows, the printer controller being configurable to
supply dot data to the printhead module for printing.
Optionally the printer controller supplies dot data to
at least one printhead module, the at least one
printhead module comprising a plurality of rows, each
of the rows comprising a plurality of nozzles for
ejecting ink, wherein the printhead module includes at
least first and second rows configured to print ink of
a similar type or color, the printer controller being
configured to supply the dot data to the at least one
printhead module such that, in the event a nozzle in
the first row is faulty, a corresponding nozzle in the
second row prints an ink dot at a position on print
media at or adjacent a position where the faulty
nozzle would otherwise have printed it.Optionally the
printer controller receives first data and
manipulating the first data to produce dot data to be
printed, the print controller including at least two
serial outputs for supplying the dot data to at least
one printhead. Optionally the printer controller
supplies data to a printhead module including: at
least one row of print nozzles; at least first and
second shift registers for shifting in dot data
supplied from a data source, wherein each shift
register feeds dot data to a group of nozzles, and
wherein each of the groups of the nozzles is
interleaved with at least one of the other groups of
the nozzles. Optionally the printer controller
supplies data to a printhead capable of printing a
maximum of n of channels of print data, the printhead
being configurable into: a first mode, in which the
printhead is configured to receive print data for a
first number of the channels; and a second mode, in
which the printhead is configured to receive print
data for a second number of the channels, wherein the
first number is greater than the second number.
Optionally the printer controller supplies data to a
printhead comprising a plurality of printhead modules,
the printhead being wider than a reticle step used in
forming the modules, the printhead comprising at least
two types of the modules, wherein each type is
determined by its geometric shape in plan. Optionally
the printer controller supplies data to a printhead
module including at least one row that comprises a
plurality of sets of n adjacent nozzles, each of the
nozzles being configured to expel ink in response to a
fire signal, such that, for each set of nozzles, a
fire signal is provided in accordance with the
sequence: [nozzle position 1, nozzle position n,
nozzle position 2, nozzle position (n-1), ... , nozzle
position x], wherein nozzle position x is at or
adjacent the centre of the set of nozzles. Optionally
the printer controller supplies data to a printhead
module including at least one row that comprises a
plurality of adjacent sets of n adjacent nozzles, each
of the nozzles being configured to expel the ink in
response to a fire signal, the printhead being
configured to output ink from nozzles at a first and
"th position in each set of nozzles, and then each
next inward pair of nozzles in each set, until: in the
event n is an even number, all of the nozzles in each
set has been fired; andin the event n is an odd
number, all of the nozzles but a central nozzle in
each set have been fired, and then to fire the central
nozzle. Optionally the printer controller supplies
data to a printhead module for receiving dot data to
be printed using at least two different inks and
control data for controlling printing of the dot data,
the printhead module including a communication input
for receiving the dot data for the at least two colors
and the control data. Optionally the printer
controller supplies data to a printhead module
including at least one row of printhead nozzles, at
least one row including at least one displaced row
portion, the displacement of the row portion including
a component in a direction normal to that of a
pagewidth to be printed. Optionally the printer
controller supplies data to a printhead module having
a plurality of rows of nozzles configured to extend,
in use, across at least part of a printable pagewidth,
the nozzles in each row being grouped into at least
first and second fire groups, the printhead module
being configured to sequentially fire, for each row,
the nozzles of each fire group, such that each nozzle
in the sequence from each fire group is fired
simultaneously with respective corresponding nozzles
in the sequence in the other fire groups, wherein the
nozzles are fired row by row such that the nozzles of
each row are all fired before the nozzles of each
subsequent row. Optionally the printer controller
supplies data to a printhead module comprising at
least first and second rows configured to print ink of
a similar type or color, at least some nozzles in the
first row being aligned with respective corresponding
nozzles in the second row in a direction of intended
media travel relative to the printhead, the printhead
module being configurable such that the nozzles in the
first and second pairs of rows are fired such that
some dots output to print media are printed to by
nozzles from the first pair of rows and at least some
other dots output to print media are printed to by
nozzles from the second pair of rows. Optionally the
printer controller supplies data to a printhead module
that includes: at least one row of print nozzles; at
least first and second shift registers for shifting in
dot data supplied from a data source, wherein each
shift register feeds dot data to a group of nozzles,
and wherein each of the groups of the nozzles is
interleaved with at least one of the other groups of
the nozzles.Optionally the printer controller supplies
data to a printhead module having a plurality of
nozzles for expelling ink, the printhead module
including a plurality of thermal sensors, each of the
thermal sensors being configured to respond to a
temperature at or adjacent at least one of the
nozzles, the printhead module being configured to
modify operation of the nozzles in response to the
temperature rising above a first threshold. Optionally
the printer controller supplies data to a printhead
module comprising a plurality of rows, each of the
rows comprising a plurality of nozzles for ejecting
ink, wherein the printhead module includes at least
first and second rows configured to print ink of a
similar type or color, and being configured such that,
in the event a nozzle in the first row is faulty, a
corresponding nozzle in the second row prints an ink
dot at a position on print media at or adjacent a
position where the faulty nozzle would otherwise have
printed it. Optionally the printer controller further
includes a logic circuit accepting as inputs a masking
signal and the thermal signal corresponding to the
nozzle for which the dot data is intended, the logic
circuit outputting the thermal signal to the input of
the AND circuit in reliance on a value of the masking
signal. Optionally the value of the masking signal
enables masking of the thermal signal for at least one
nozzle position, including the nozzle for which the
current dot data is intended. Optionally the value of
the masking signal enables masking of the thermal
signal for a plurality of nozzle positions
corresponding to a region of the printhead associated
the nozzle for which the current dot data is intended.
Optionally the value of the masking signal enables
masking of the thermal signal for all of the nozzle
positions of the printhead. In a twelfth aspect the
present invention provides a printer controller for
controlling a printhead comprising at least one
monolithic printhead module, the at least one
printhead module having a plurality of rows of nozzles
configured to extend, in use, across at least part of
a printable pagewidth of the printhead, the nozzles in
each row being grouped into at least first and second
fire groups, the printhead module being configured to
sequentially fire, for each row, the nozzles of each
fire group, such that each nozzle in the sequence from
each fire group is fired simultaneously with
respective corresponding nozzles in the sequence in
the other fire groups, wherein the nozzles are fired
row by row such that the nozzles of each row are all
fired before the nozzles of each subsequent row,
wherein the printer controller is configured to
provide one or more control signals that control the
order of firing of the nozzles.Optionally the one or
more control signals include a fire control sequence
indicative of a first fire group to be fired.
Optionally, the printhead being configured to shift
the fire control sequence through a shift register to
cause subsequent firing of the second and any other
fire groups, wherein the printer controller is
configured to provide the fire control sequence during
an initiation phase of the printhead, such that the
fire control sequence does not need to be repeatedly
provided by the printer controller while printing is
taking place. Optionally, the printhead being
configured to shift the fire control sequence through
a shift register to cause subsequent firing of the
second and any other fire groups, wherein the printer
controller is configured to provide the fire control
sequence periodically during printing. Optionally the
printhead being configured to provide the fire control
sequence on a per row or per print-line basis.
Optionally the printhead being configured to provide a
fire enable signal in addition to the one or more fire
control signals, such that the combination of the fire
enable and fire control signals cause selected ones of
the nozzles to fire in the predetermined sequence and
in accordance with a predetermined timing. In a
further aspect the present invention provides a print
engine including a printhead and a printer controller,
the printhead comprising at least one monolithic
printhead module, the at least one printhead module
having a plurality of rows of nozzles configured to
extend, in use, across at least part of a printable
pagewidth of the printhead, the nozzles in each row
being grouped into at least first and second fire
groups, the printhead module being configured to
sequentially fire, for each row, the nozzles of each
fire group, such that each nozzle in the sequence from
each fire group is fired simultaneously with
respective corresponding nozzles in the sequence in
the other fire groups, wherein the nozzles are fired
row by row such that the nozzles of each row are all
fired before the nozzles of each subsequent row,
wherein the printer controller is configured to
provide one or more control signals that control the
order of firing of the nozzles. Optionally the one or
more control signals include a fire control sequence
indicative of a first fire group to be
fired.Optionally the printhead being configured to
shift the fire control sequence through a shift
register to cause subsequent firing of the second and
any other fire groups, wherein the printer controller
is configured to provide the fire control sequence
during an initiation phase of the printhead, such that
the fire control sequence does not need to be
repeatedly provided by the printer controller while
printing is taking place. Optionally, the printhead
being configured to shift the fire control sequence
through a shift register to cause subsequent firing of
the second and any other fire groups, wherein the
printer controller is configured to provide the fire
control sequence periodically during printing.
Optionally the print engine being configured to
provide the fire control sequence on a per row or per
print-line basis. Optionally the print engine being
configured to provide a fire enable signal in addition
to the one or more fire control signals, such that the
combination of the fire enable and fire control
signals cause selected ones of the nozzles to fire in
the predetermined sequence and in accordance with a
predetermined timing. Optionally the printer
controller is for implementing a method of at least
partially compensating for errors in ink dot placement
by at least one of a plurality of nozzles due to
erroneous rotational displacement of a printhead
module relative to a carrier, the nozzles being
disposed on the printhead module, the method
comprising the steps of: (a) determining the
rotational displacement; (b) determining at least one
correction factor that at least partially compensates
for the ink dot displacement; and (c) using the
correction factor to alter the output of the ink dots
to at least partially compensate for the rotational
displacement. Optionally the printer controller is for
implementing a method of expelling ink from a
printhead module including at least one row that
comprises a plurality of adjacent sets of n adjacent
nozzles, each of the nozzles being configured to expel
ink in response to a fire signal, the method
comprising providing, for each set of nozzles, a fire
signal in accordance with the sequence: [nozzle
position 1, nozzle position n, nozzle position 2,
nozzle position (n-1), ... , nozzle position*],
wherein nozzle position* is at or adjacent the centre
of the set of nozzles.Optionally the printer
controller is for implementing a method of expelling
ink from a printhead module including at least one row
that comprises a plurality of sets of " adjacent
nozzles, each of the nozzles being configured to expel
ink in response to a fire signal, the method
comprising the steps of: (a) providing a fire signal
to nozzles at a first and nth position in each set of
nozzles; (b) providing a fire signal to the next
inward pair of nozzles in each set; (c) in the event n
is an even number, repeating step (b) until all of the
nozzles in each set has been fired; and (d) in the
event n is an odd number, repeating step (b) until all
of the nozzles but a central nozzle in each set have
been fired, and then firing the central nozzle.
Optionally the printer controller is manufactured in
accordance with a method of manufacturing a plurality
of printhead modules, at least some of which are
capable of being combined in pairs to form bilithic
pagewidth printheads, the method comprising the step
of laying out each of the plurality of printhead
modules on a wafer substrate, wherein at least one of
the printhead modules is right-handed and at least
another is left-handed. Optionally the printer
controller supplies data to a printhead module
including: at least one row of print nozzles; at least
two shift registers for shifting in dot data supplied
from a data source to each of the at least one rows,
wherein each print nozzle obtains dot data to be fired
from an element of one of the shift registers.
Optionally the printer controller is installed in a
printer comprising: a printhead comprising at least a
first elongate printhead module, the at least one
printhead module including at least one row of print
nozzles for expelling ink; and at least first and
second printer controllers configured to receive print
data and process the print data to output dot data to
the printhead, wherein the first and second printer
controllers are connected to a common input of the
printhead. Optionally the printer controller is
installed in a printer comprising: a printhead
comprising first and second elongate printhead
modules, the printhead modules being parallel to each
other and being disposed end to end on either side of
a join region; at least first and second printer
controllers configured to receive print data and
process the print data to output dot data to the
printhead, wherein the first printer controller
outputs dot data only to the first printheadmodule and
the second printer controller outputs dot data only to
the second printhead module, wherein the printhead
modules are configured such that no dot data passes
between them. Optionally the printer controller is
installed in a printer comprising: a printhead
comprising first and second elongate printhead
modules, the printhead modules being parallel to each
other and being disposed end to end on either side of
a join region, wherein the first printhead module is
longer than the second printhead module; at least
first and second printer controllers configured to
receive print data and process the print data to
output dot data to the printhead, wherein: the first
printer controller outputs dot data to both the first
printhead module and the second printhead module; and
the second printer controller outputs dot data only to
the second printhead module. Optionally the printer
controller is installed in a printer comprising: a
printhead comprising first and second elongate
printhead modules, the printhead modules being
parallel to each other and being disposed end to end
on either side of a join region, wherein the first
printhead module is longer than the second printhead
module; at least first and second printer controllers
configured to receive print data and process the print
data to output dot data for the printhead, wherein:
the first printer controller outputs dot data to both
the first printhead module and the second controller;
and the second printer controller outputs dot data to
the second printhead module, wherein the dot data
output by the second printer controller includes dot
data it generates and at least some of the dot data
received from the first printer controller. Optionally
the printer controller supplies dot data to at least
one printhead module and at least partially
compensating for errors in ink dot placement by at
least one of a plurality of nozzles on the printhead
module due to erroneous rotational displacement of the
printhead module relative to a carrier, the printer
being configured to: access a correction factor
associated with the at least one printhead module;
determine an order in which at least some of the dot
data is supplied to at least one of the at least one
printhead modules, the order being determined at least
partly on the basis of the correction factor, thereby
to at least 



partially compensate for the rotational displacement;
and supply the dot data to the printhead
module.Optionally the printer controller supplies dot
data to a printhead module having a plurality of
nozzles for expelling ink, the printhead module
including a plurality of thermal sensors, each of the
thermal sensors being configured to respond to a
temperature at or adjacent at least one of the
nozzles, the printer controller being configured to
modify operation of at least some of the nozzles in
response to the temperature rising above a first
threshold. Optionally the printer controller outputs
to a printhead module: dot data to be printed with at
least two different inks; and control data for
controlling printing of the dot data; the printer
controller including at least one communication
output, each or the communication output being
configured to output at least some of the control data
and at least some of the dot data for the at least two
inks. Optionally the printer controller supplies data
to a printhead module including at least one row of
printhead nozzles, at least one row including at least
one displaced row portion, the displacement of the row
portion including a component in a direction normal to
that of a pagewidth to be printed. Optionally the
printer controller supplies print data to at least one
printhead module capable of printing a maximum of n of
channels of print data, the at least one printhead
module being configurable into: a first mode, in which
the printhead module is configured to receive data for
a first number of the channels; and a second mode, in
which the printhead module is configured to receive
print data for a second number of the channels,
wherein the first number is greater than the second
number; wherein the printer controller is selectively
configurable to supply dot data for the first and
second modes. Optionally the printer controller
supplies data to a printhead comprising a plurality of
printhead modules, the printhead being wider than a
reticle step used in forming the modules, the
printhead comprising at least two types of the
modules, wherein each type is determined by its
geometric shape in plan. Optionally the printer
controller supplies one or more control signals to a
printhead module, the printhead module including at
least one row that comprises a plurality of sets of n
adjacent nozzles, each of the nozzles being configured
to expel ink in response to a fire signal, such that:
(a) a fire signal is provided to nozzles at a first
and nth position in each set of nozzles;(b) a fire
signal is provided to the next inward pair of nozzles
in each set; (c) in the event n is an even number,
step (b) is repeated until all of the nozzles in each
set has been fired; and (d) in the event n is an odd
number, step (b) is repeated until all of the nozzles
but a central nozzle in each set have been fired, and
then the central nozzle is fired. Optionally the
printer controller supplies one or more control
signals to a printhead module, the printhead module
including at least one row that comprises a plurality
of adjacent sets of n adjacent nozzles, each of the
nozzles being configured to expel ink in response to a
fire signal, the method comprising providing, for each
set of nozzles, a fire signal in accordance with the
sequence: [nozzle position 1, nozzle position n,
nozzle position 2, nozzle position (n-1), ... , nozzle
position*], wherein nozzle position* is at or adjacent
the centre of the set of nozzles. Optionally the
printer controller supplies dot data to a printhead
module comprising at least first and second rows
configured to print ink of a similar type or color, at
least some nozzles in the first row being aligned with
respective corresponding nozzles in the second row in
a direction of intended media travel relative to the
printhead, the printhead module being configurable
such that the nozzles in the first and second pairs of
rows are fired such that some dots output to print
media are printed to by nozzles from the first pair of
rows and at least some other dots output to print
media are printed to by nozzles from the second pair
of rows, the printer controller being configurable to
supply dot data to the printhead module for printing.
Optionally the printer controller supplies dot data to
at least one printhead module, the at least one
printhead module comprising a plurality of rows, each
of the rows comprising a plurality of nozzles for
ejecting ink, wherein the printhead module includes at
least first and second rows configured to print ink of
a similar type or color, the printer controller being
configured to supply the dot data to the at least one
printhead module such that, in the event a nozzle in
the first row is faulty, a corresponding nozzle in the
second row prints an ink dot at a position on print
media at or adjacent a position where the faulty
nozzle would otherwise have printed it. Optionally the
printer controller receives first data and
manipulating the first data to produce dot data to be
printed, the print controller including at least two
serial outputs for supplying the dot data to at least
one printhead. Optionally the printer controller
supplies data to a printhead module including:at least
one row of print nozzles; at least first and second
shift registers for shifting in dot data supplied from
a data source, wherein each shift register feeds dot
data to a group of nozzles, and wherein each of the
groups of the nozzles is interleaved with at least one
of the other groups of the nozzles. Optionally the
printer controller supplies data to a printhead
capable of printing a maximum of n of channels of
print data, the printhead being configurable into: a
first mode, in which the printhead is configured to
receive print data for a first number of the channels;
and a second mode, in which the printhead is
configured to receive print data for a second number
of the channels, wherein the first number is greater
than the second number. Optionally the printer
controller supplies data to a printhead comprising a
plurality of printhead modules, the printhead being
wider than a reticle step used in forming the modules,
the printhead comprising at least two types of the
modules, wherein each type is determined by its
geometric shape in plan. Optionally the printer
controller supplies data to a printhead module
including at least one row that comprises a plurality
of sets of n adjacent nozzles, each of the nozzles
being configured to expel ink in response to a fire
signal, such that, for each set of nozzles, a fire
signal is provided in accordance with the sequence:
[nozzle position 1, nozzle position n, nozzle position
2, nozzle position (n-1), ... , nozzle position x],
wherein nozzle position* is at or adjacent the centre
of the set of nozzles. Optionally the printer
controller supplies data to a printhead module
including at least one row that comprises a plurality
of adjacent sets of n adjacent nozzles, each of the
nozzles being configured to expel the ink in response
to a fire signal, the printhead being configured to
output ink from nozzles at a first and nth position in
each set of nozzles, and then each next inward pair of
nozzles in each set, until: in the event n is an even
number, all of the nozzles in each set has been fired;
and in the event n is an odd number, all of the
nozzles but a central nozzle in each set have been
fired, and then to fire the central nozzle.Optionally
the printer controller supplies data to a printhead
module for receiving dot data to be printed using at
least two different inks and control data for
controlling printing of the dot data, the printhead
module including a communication input for receiving
the dot data for the at least two colors and the
control data. Optionally the printer controller
supplies data to a printhead module including at least
one row of printhead nozzles, at least one row
including at least one displaced row portion, the
displacement of the row portion including a component
in a direction normal to that of a pagewidth to be
printed. Optionally the printer controller supplies
data to a printhead module having a plurality of rows
of nozzles configured to extend, in use, across at
least part of a printable pagewidth, the nozzles in
each row being grouped into at least first and second
fire groups, the printhead module being configured to
sequentially fire, for each row, the nozzles of each
fire group, such that each nozzle in the sequence from
each fire group is fired simultaneously with
respective corresponding nozzles in the sequence in
the other fire groups, wherein the nozzles are fired
row by row such that the nozzles of each row are all
fired before the nozzles of each subsequent row.
Optionally the printer controller supplies data to a
printhead module comprising at least first and second
rows configured to print ink of a similar type or
color, at least some nozzles in the first row being
aligned with respective corresponding nozzles in the
second row in a direction of intended media travel
relative to the printhead, the printhead module being
configurable such that the nozzles in the first and
second pairs of rows are fired such that some dots
output to print media are printed to by nozzles from
the first pair of rows and at least some other dots
output to print media are printed to by nozzles from
the second pair of rows. Optionally the printer
controller supplies data to a printhead module that
includes: at least one row of print nozzles; at least
first and second shift registers for shifting in dot
data supplied from a data source, wherein each shift
register feeds dot data to a group of nozzles, and
wherein each of the groups of the nozzles is
interleaved with at least one of the other groups of
the nozzles. Optionally the printer controller
supplies data to a printhead module having a plurality
of nozzles for expelling ink, the printhead module
including a plurality of thermal sensors, each of the
thermal sensors being configured to respond to a
temperature at or adjacent at least one of the
nozzles, the printhead module being configured to
modify operation of the nozzles in response to the
temperature rising above a first threshold.Optionally
the printer controller supplies data to a printhead
module comprising a plurality of rows, each of the
rows comprising a plurality of nozzles for ejecting
ink, wherein the printhead module includes at least
first and second rows configured to print ink of a
similar type or color, and being configured such that,
in the event a nozzle in the first row is faulty, a
corresponding nozzle in the second row prints an ink
dot at a position on print media at or adjacent a
position where the faulty nozzle would otherwise have
printed it. Optionally the printhead module includes a
plurality of pairs of the rows, each pair of rows
including an odd row and an even row, the odd and even
rows in each pair being offset from each other in both
x and y directions relative to an intended direction
of print media movement relative to the printhead, the
printer controller being configured to control the at
least one printhead module to cause firing of at least
a plurality of the odd rows prior to firing any of the
even rows, or vice versa. Optionally all the odd rows
are fired before any of the even rows are fired, or
vice versa. Optionally the printer controller
configurable to control the printhead module such that
the odd rows, or the even rows, or both, are fired in
a predetermined order. Optionally the printer
controller configurable such that the predetermined
order is selectable from a plurality of predetermined
available orders. Optionally the predetermined order
is sequential. Optionally the printer controller
configurable such that the predetermined order can
commence at any of a plurality of the rows. In a
thirteenth aspect the present invention provides a
printer controller for outputting to a printhead
module: dot data to be printed with at least two
different inks; and control data for controlling
printing of the dot data; the printer controller
including at least one communication output, each or
the communication output being configured to output at
least some of the control data and at least some of
the dot data for the at least two inks.Optionally the
communication output is configured to output the dot
data and control data serially. Optionally the printer
controller further includes a plurality of the
communication outputs. Optionally the printer
controller further includes a plurality of the
communication outputs. Optionally a print engine
comprising a print controller and a plurality of
printhead modules, the printhead modules being
disposed end to end for printing a width exceeding
that of any of the individual printhead modules, the
communications input of each of the printhead modules
being connected to a common dot data and control data
bus, the common dot data and control data bus being in
functional communication with the communication
output. Optionally each module is configured to
respond to dot data and control data on the bus only
when it is intended for that module. Optionally a
printer incorporating a print engine comprising a
print controller and a plurality of printhead modules,
the printhead modules being disposed end to end for
printing a width exceeding that of any of the
individual printhead modules, the communications input
of each of the printhead modules being connected to a
common dot data and control data bus, the common dot
data and control data bus being in functional
communication with the communication output.
Optionally a printer incorporating a print controller
for outputting to a printhead module: dot data to be
printed with at least two different inks; and control
data for controlling printing of the dot data; the
printer controller including at least one
communication output, each or the communication output
being configured to output at least some of the
control data and at least some of the dot data for the
at least two inks. Optionally the printhead modules
together form a pagewidth printhead.Optionally the
printer further including a pagewidth printhead
comprising a plurality of the printhead modules.
Optionally the printer controller is for implementing
a method of at least partially compensating for errors
in ink dot placement by at least one of a plurality of
nozzles due to erroneous rotational displacement of a
printhead module relative to a carrier, the nozzles
being disposed on the printhead module, the method
comprising the steps of: (a) determining the
rotational displacement; (b) determining at least one
correction factor that at least partially compensates
for the ink dot displacement; and (c) using the
correction factor to alter the output of the ink dots
to at least partially compensate for the rotational
displacement. Optionally the printer controller is for
implementing a method of expelling ink from a
printhead module including at least one row that
comprises a plurality of adjacent sets of n adjacent
nozzles, each of the nozzles being configured to expel
ink in response to a fire signal, the method
comprising providing, for each set of nozzles, a fire
signal in accordance with the sequence: [nozzle
position 1, nozzle position n, nozzle position 2,
nozzle position (n-1), ... , nozzle position*],
wherein nozzle position x is at or adjacent the centre
of the set of nozzles. Optionally the printer
controller is for implementing a method of expelling
ink from a printhead module including at least one row
that comprises a plurality of sets of n adjacent
nozzles, each of the nozzles being configured to expel
ink in response to a fire signal, the method
comprising the steps of: (a) providing a fire signal
to nozzles at a first and th position in each set of
nozzles; (b) providing a fire signal to the next
inward pair of nozzles in each set; (c) in the event n
is an even number, repeating step (b) until all of the
nozzles in each set has been fired; and (d) in the
event n is an odd number, repeating step (b) until all
of the nozzles but a central nozzle in each set have
been fired, and then firing the central nozzle.
Optionally the printer controller is manufactured in
accordance with a method of manufacturing a plurality
of printhead modules, at least some of which are
capable of being combined in pairs to form bilithic
pagewidth printheads, the method comprising the step
of laying out each of the plurality of printhead
modules on a wafer substrate, wherein at least one of
the printhead modules is right-handed and at least
another is left-handed.Optionally the printer
controller supplies data to a printhead module
including: at least one row of print nozzles; at least
two shift registers for shifting in dot data supplied
from a data source to each of the at least one rows,
wherein each print nozzle obtains dot data to be fired
from an element of one of the shift registers.
Optionally the printer controller is installed in a
printer comprising: a printhead comprising at least a
first elongate printhead module, the at least one
printhead module including at least one row of print
nozzles for expelling ink; and at least first and
second printer controllers configured to receive print
data and process the print data to output dot data to
the printhead, wherein the first and second printer
controllers are connected to a common input of the
printhead. Optionally the printer controller is
installed in a printer comprising: a printhead
comprising first and second elongate printhead
modules, the printhead modules being parallel to each
other and being disposed end to end on either side of
a join region; at least first and second printer
controllers configured to receive print data and
process the print data to output dot data to the
printhead, wherein the first printer controller
outputs dot data only to the first printhead module
and the second printer controller outputs dot data
only to the second printhead module, wherein the
printhead modules are configured such that no dot data
passes between them. Optionally the printer controller
is installed in a printer comprising: a printhead
comprising first and second elongate printhead
modules, the printhead modules being parallel to each
other and being disposed end to end on either side of
a join region, wherein the first printhead module is
longer than the second printhead module; at least
first and second printer controllers configured to
receive print data and process the print data to
output dot data to the printhead, wherein: the first
printer controller outputs dot data to both the first
printhead module and the second printhead module; and
the second printer controller outputs dot data only to
the second printhead module. Optionally the printer
controller is installed in a printer comprising:a
printhead comprising first and second elongate
printhead modules, the printhead modules being
parallel to each other and being disposed end to end
on either side of a join region, wherein the first
printhead module is longer than the second printhead
module; at least first and second printer controllers
configured to receive print data and process the print
data to output dot data for the printhead, wherein:
the first printer controller outputs dot data to both
the first printhead module and the second controller;
and the second printer controller outputs dot data to
the second printhead module, wherein the dot data
output by the second printer controller includes dot
data it generates and at least some of the dot data
received from the first printer controller. Optionally
the printer controller supplies dot data to at least
one printhead module and at least partially
compensating for errors in ink dot placement by at
least one of a plurality of nozzles on the printhead
module due to erroneous rotational displacement of the
printhead module relative to a carrier, the printer
being configured to: access a correction factor
associated with the at least one printhead module;
determine an order in which at least some of the dot
data is supplied to at least one of the at least one
printhead modules, the order being determined at least
partly on the basis of the correction factor, thereby
to at least partially compensate for the rotational
displacement; and supply the dot data to the printhead
module. Optionally the printer controller supplies dot
data to a printhead module having a plurality of
nozzles for expelling ink, the printhead module
including a plurality of thermal sensors, each of the
thermal sensors being configured to respond to a
temperature at or adjacent at least one of the
nozzles, the printer controller being configured to
modify operation of at least some of the nozzles in
response to the temperature rising above a first
threshold. Optionally the printer controller controls
a printhead comprising at least one monolithic
printhead module, the at least one printhead module
having a plurality of rows of nozzles configured to
extend, in use, across at least part of a printable
pagewidth of the printhead, the nozzles in each row
being grouped into at least first and second fire
groups, the printhead module being configured to
sequentially fire, for each row, the nozzles of each
fire group, such that each nozzle in the sequence from
each fire group is fired simultaneously with
respective corresponding nozzles in the sequence in
the other fire groups, wherein the nozzles are fired
row by row such that the nozzles of each row are all
fired before the nozzles of each subsequent row,
wherein the printer controller is configured to
provide one or more control signals that control the
order of firing of the nozzles.Optionally the printer
controller supplies data to a printhead module
including at least one row of printhead nozzles, at
least one row including at least one displaced row
portion, the displacement of the row portion including
a component in a direction normal to that of a
pagewidth to be printed. Optionally the printer
controller supplies print data to at least one
printhead module capable of printing a maximum of n of
channels of print data, the at least one printhead
module being configurable into: a first mode, in which
the printhead module is configured to receive data for
a first number of the channels; and a second mode, in
which the printhead module is configured to receive
print data for a second number of the channels,
wherein the first number is greater than the second
number; wherein the printer controller is selectively
configurable to supply dot data for the first and
second modes. Optionally the printer controller
supplies data to a printhead comprising a plurality of
printhead modules, the printhead being wider than a
reticle step used in forming the modules, the
printhead comprising at least two types of the
modules, wherein each type is determined by its
geometric shape in plan. Optionally the printer
controller supplies one or more control signals to a
printhead module, the printhead module including at
least one row that comprises a plurality of sets of n
adjacent nozzles, each of the nozzles being configured
to expel ink in response to a fire signal, such that:
(a) a fire signal is provided to nozzles at a first
and nth position in each set of nozzles; (b) a fire
signal is provided to the next inward pair of nozzles
in each set; (c) in the event n is an even number,
step (b) is repeated until all of the nozzles in each
set has been fired; and (d) in the event n is an odd
number, step (b) is repeated until all of the nozzles
but a central nozzle in each set have been fired, and
then the central nozzle is fired. Optionally the
printer controller supplies one or more control
signals to a printhead module, the printhead module
including at least one row that comprises a plurality
of adjacent sets of n adjacent nozzles, each of the
nozzles being configured to expel ink in response to a
fire signal, the method comprising providing, for each
set of nozzles, a fire signal in accordance with the
sequence: [nozzle position 1, nozzle position n,
nozzle position 2, nozzle position (n-1), ... , nozzle
position*], wherein nozzle position ; is at or
adjacent the centre of the set of nozzles.Optionally
the printer controller supplies dot data to a
printhead module comprising at least first and second
rows configured to print ink of a similar type or
color, at least some nozzles in the first row being
aligned with respective corresponding nozzles in the
second row in a direction of intended media travel
relative to the printhead, the printhead module being
configurable such that the nozzles in the first and
second pairs of rows are fired such that some dots
output to print media are printed to by nozzles from
the first pair of rows and at least some other dots
output to print media are printed to by nozzles from
the second pair of rows, the printer controller being
configurable to supply dot data to the printhead
module for printing. Optionally the printer controller
supplies dot data to at least one printhead module,
the at least one printhead module comprising a
plurality of rows, each of the rows comprising a
plurality of nozzles for ejecting ink, wherein the
printhead module includes at least first and second
rows configured to print ink of a similar type or
color, the printer controller being configured to
supply the dot data to the at least one printhead
module such that, in the event a nozzle in the first
row is faulty, a corresponding nozzle in the second
row prints an ink dot at a position on print media at
or adjacent a position where the faulty nozzle would
otherwise have printed it. Optionally the printer
controller receives first data and manipulating the
first data to produce dot data to be printed, the
print controller including at least two serial outputs
for supplying the dot data to at least one printhead.
Optionally the printer controller supplies data to a
printhead module including: at least one row of print
nozzles; at least first and second shift registers for
shifting in dot data supplied from a data source,
wherein each shift register feeds dot data to a group
of nozzles, and wherein each of the groups of the
nozzles is interleaved with at least one of the other
groups of the nozzles. Optionally the printer
controller supplies data to a printhead capable of
printing a maximum of n of channels of print data, the
printhead being configurable into: a first mode, in
which the printhead is configured to receive print
data for a first number of the channels; and a second
mode, in which the printhead is configured to receive
print data for a second number of the channels,
wherein the first number is greater than the second
number.Optionally the printer controller supplies data
to a printhead comprising a plurality of printhead
modules, the printhead being wider than a reticle step
used in forming the modules, the printhead comprising
at least two types of the modules, wherein each type
is determined by its geometric shape in plan.
Optionally the printer controller supplies data to a
printhead module including at least one row that
comprises a plurality of sets of n adjacent nozzles,
each of the nozzles being configured to expel ink in
response to a fire signal, such that, for each set of
nozzles, a fire signal is provided in accordance with
the sequence: [nozzle position 1, nozzle position n,
nozzle position 2, nozzle position (n-1), ... , nozzle
position*], wherein nozzle position x is at or
adjacent the centre of the set of nozzles. Optionally
the printer controller supplies data to a printhead
module including at least one row that comprises a
plurality of adjacent sets of n adjacent nozzles, each
of the nozzles being configured to expel the ink in
response to a fire signal, the printhead being
configured to output ink from nozzles at a first and
nth position in each set of nozzles, and then each
next inward pair of nozzles in each set, until: in the
event n is an even number, all of the nozzles in each
set has been fired; and in the event n is an odd
number, all of the nozzles but a central nozzle in
each set have been fired, and then to fire the central
nozzle. Optionally the printer controller supplies
data to a printhead module for receiving dot data to
be printed using at least two different inks and
control data for controlling printing of the dot data,
the printhead module including a communication input
for receiving the dot data for the at least two colors
and the control data. Optionally the printer
controller supplies data to a printhead module
including at least one row of printhead nozzles, at
least one row including at least one displaced row
portion, the displacement of the row portion including
a component in a direction normal to that of a
pagewidth to be printed. Optionally the printer
controller supplies data to a printhead module having
a plurality of rows of nozzles configured to extend,
in use, across at least part of a printable pagewidth,
the nozzles in each row being grouped into at least
first and second fire groups, the printhead module
being configured to sequentially fire, for each row,
the nozzles of each fire group, such that each nozzle
in the sequence from each fire group is fired
simultaneously with respective corresponding nozzles
in the sequence in the other fire groups, wherein the
nozzles are fired row by row such that the nozzles of
each row are all fired before the nozzles of each
subsequent row.Optionally the printer controller
supplies data to a printhead module comprising at
least first and second rows configured to print ink of
a similar type or color, at least some nozzles in the
first row being aligned with respective corresponding
nozzles in the second row in a direction of intended
media travel relative to the printhead, the printhead
module being configurable such that the nozzles in the
first and second pairs of rows are fired such that
some dots output to print media are printed to by
nozzles from the first pair of rows and at least some
other dots output to print media are printed to by
nozzles from the second pair of rows. Optionally the
printer controller provides data to a printhead module
that includes: at least one row of print nozzles; at
least first and second shift registers for shifting in
dot data supplied from a data source, wherein each
shift register feeds dot data to a group of nozzles,
and wherein each of the groups of the nozzles is
interleaved with at least one of the other groups of
the nozzles. Optionally the printer controller
supplies data to a printhead module having a plurality
of nozzles for expelling ink, the printhead module
including a plurality of thermal sensors, each of the
thermal sensors being configured to respond to a
temperature at or adjacent at least one of the
nozzles, the printhead module being configured to
modify operation of the nozzles in response to the
temperature rising above a first threshold. Optionally
the printer controller supplies data to a printhead
module comprising a plurality of rows, each of the
rows comprising a plurality of nozzles for ejecting
ink, wherein the printhead module includes at least
first and second rows configured to print ink of a
similar type or color, and being configured such that,
in the event a nozzle in the first row is faulty, a
corresponding nozzle in the second row prints an ink
dot at a position on print media at or adjacent a
position where the faulty nozzle would otherwise have
printed it. In a fourteenth aspect the present
invention provides a printer controller for supplying
data to a printhead module including at least one row
of printhead nozzles, at least one row including at
least one displaced row portion, the displacement of
the row portion including a component in a direction
normal to that of a pagewidth to be printed, the
printer controller being configured to control order
and timing of the data supplied to the printhead such
that the dropped row is compensated for during
printing by the printhead module.Optionally the
displaced row portion is disposed adjacent one end of
the printhead module. Optionally the printhead module
includes a plurality of the rows, wherein each of at
least a plurality of the rows includes one of the
displaced row portions. Optionally the displaced row
portions of at least some of the rows are different in
length than the displaced row portions of at least
some of the other rows. Optionally each of the rows
has a displaced row portion, and the sizes of the
respective displaced row portions increase from row to
row in the direction normal to that of the pagewidth
to be printed. Optionally the printer controller
supplies the data to a printhead comprising a
plurality of the printhead modules. Optionally the
printer controller supplies data to a printhead
comprising a plurality of the printhead modules,
wherein the displaced row portion of at least one of
the printhead modules is disposed adjacent another of
the printhead modules. Optionally the printhead
modules are the same shape and configuration as each
other, and are arranged end to end across the intended
print width. Optionally, the printhead being a
pagewidth printhead. Optionally, the printhead being a
pagewidth printhead. Optionally the printer controller
is for implementing a method of at least partially
compensating for errors in ink dot placement by at
least one of a plurality of nozzles due to erroneous
rotational displacement of a printhead module relative
to a carrier, the nozzles being disposed on the
printhead module, the method comprising the steps of:
(a) determining the rotational displacement;(b)
determining at least one correction factor that at
least partially compensates for the ink dot
displacement; and (c) using the correction factor to
alter the output of the ink dots to at least partially
compensate for the rotational displacement. Optionally
the printer controller is for implementing a method of
expelling ink from a printhead module including at
least one row that comprises a plurality of adjacent
sets of n adjacent nozzles, each of the nozzles being
configured to expel ink in response to a fire signal,
the method comprising providing, for each set of
nozzles, a fire signal in accordance with the
sequence: [nozzle position 1, nozzle position n,
nozzle position 2, nozzle position (n-1), ... , nozzle
position*], wherein nozzle position JC is at or
adjacent the centre of the set of nozzles. Optionally
the printer controller is for implementing a method of
expelling ink from a printhead module including at
least one row that comprises a plurality of sets of n
adjacent nozzles, each of the nozzles being configured
to 



expel ink in response to a fire signal, the method
comprising the steps of: (a) providing a fire signal
to nozzles at a first and nth position in each set of
nozzles; (b) providing a fire signal to the next
inward pair of nozzles in each set; (c) in the event n
is an even number, repeating step (b) until all of the
nozzles in each set has been fired; and (d) in the
event n is an odd number, repeating step (b) until all
of the nozzles but a central nozzle in each set have
been fired, and then firing the central nozzle.
Optionally the printer controller is manufactured in
accordance with a method of manufacturing a plurality
of printhead modules, at least some of which are
capable of being combined in pairs to form bilithic
pagewidth printheads, the method comprising the step
of laying out each of the plurality of printhead
modules on a wafer substrate, wherein at least one of
the printhead modules is right-handed and at least
another is left-handed. Optionally the printer
controller supplies data to a printhead module
including: at least one row of print nozzles; at least
two shift registers for shifting in dot data supplied
from a data source to each of the at least one rows,
wherein each print nozzle obtains dot data to be fired
from an element of one of the shift registers.
Optionally the printer controller is installed in a
printer comprising:a printhead comprising at least a
first elongate printhead module, the at least one
printhead module including at least one row of print
nozzles for expelling ink; and at least first and
second printer controllers configured to receive print
data and process the print data to output dot data to
the printhead, wherein the first and second printer
controllers are connected to a common input of the
printhead. Optionally the printer controller is
installed in a printer comprising: a printhead
comprising first and second elongate printhead
modules, the printhead modules being parallel to each
other and being disposed end to end on either side of
a join region; at least first and second printer
controllers configured to receive print data and
process the print data to output dot data to the
printhead, wherein the first printer controller
outputs dot data only to the first printhead module
and the second printer controller outputs dot data
only to the second printhead module, wherein the
printhead modules are configured such that no dot data
passes between them. Optionally the printer controller
is installed in a printer comprising: a printhead
comprising first and second elongate printhead
modules, the printhead modules being parallel to each
other and being disposed end to end on either side of
a join region, wherein the first printhead module is
longer than the second printhead module; at least
first and second printer controllers configured to
receive print data and process the print data to
output dot data to the printhead, wherein: the first
printer controller outputs dot data to both the first
printhead module and the second printhead module; and
the second printer controller outputs dot data only to
the second printhead module. Optionally the printer
controller is installed in a printer comprising: a
printhead comprising first and second elongate
printhead modules, the printhead modules being
parallel to each other and being disposed end to end
on either side of a join region, wherein the first
printhead module is longer than the second printhead
module; at least first and second printer controllers
configured to receive print data and process the print
data to output dot data for the printhead, wherein:
the first printer controller outputs dot data to both
the first printhead module and the second controller;
and the second printer controller outputs dot data to
the second printhead module, wherein the dot data
output by the second printer controller includes dot
data it generates and at least some of the dot data
received from the first printer controller.Optionally
the printer controller supplies dot data to at least
one printhead module and at least partially
compensating for errors in ink dot placement by at
least one of a plurality of nozzles on the printhead
module due to erroneous rotational displacement of the
printhead module relative to a carrier, the printer
being configured to: access a correction factor
associated with the at least one printhead module;
determine an order in which at least some of the dot
data is supplied to at least one of the at least one
printhead modules, the order being determined at least
partly on the basis of the correction factor, thereby
to at least partially compensate for the rotational
displacement; and supply the dot data to the printhead
module. Optionally the printer controller supplies dot
data to a printhead module having a plurality of
nozzles for expelling ink, the printhead module
including a plurality of thermal sensors, each of the
thermal sensors being configured to respond to a
temperature at or adjacent at least one of the
nozzles, the printer controller being configured to
modify operation of at least some of the nozzles in
response to the temperature rising above a first
threshold. Optionally the printer controller controls
a printhead comprising at least one monolithic
printhead module, the at least one printhead module
having a plurality of rows of nozzles configured to
extend, in use, across at least part of a printable
pagewidth of the printhead, the nozzles in each row
being grouped into at least first and second fire
groups, the printhead module being configured to
sequentially fire, for each row, the nozzles of each
fire group, such that each nozzle in the sequence from
each fire group is fired simultaneously with
respective corresponding nozzles in the sequence in
the other fire groups, wherein the nozzles are fired
row by row such that the nozzles of each row are all
fired before the nozzles of each subsequent row,
wherein the printer controller is configured to
provide one or more control signals that control the
order of firing of the nozzles. Optionally the printer
controller outputs to a printhead module: dot data to
be printed with at least two different inks; and
control data for controlling printing of the dot data;
the printer controller including at least one
communication output, each or the communication output
being configured to output at least some of the
control data and at least some of the dot data for the
at least two inks. Optionally the printer controller
supplies print data to at least one printhead module
capable of printing a maximum of n of channels of
print data, the at least one printhead module being
configurable into:a first mode, in which the printhead
module is configured to receive data for a first
number of the channels; and a second mode, in which
the printhead module is configured to receive print
data for a second number of the channels, wherein the
first number is greater than the second number;
wherein the printer controller is selectively
configurable to supply dot data for the first and
second modes. Optionally the printer controller
supplies data to a printhead comprising a plurality of
printhead modules, the printhead being wider than a
reticle step used in forming the modules, the
printhead comprising at least two types of the
modules, wherein each type is determined by its
geometric shape in plan. Optionally the printer
controller supplies one or more control signals to a
printhead module, the printhead module including at
least one row that comprises a plurality of sets of n
adjacent nozzles, each of the nozzles being configured
to expel ink in response to a fire signal, such that:
(a) a fire signal is provided to nozzles at a first
and nth position in each set of nozzles; (b) a fire
signal is provided to the next inward pair of nozzles
in each set; (c) in the event n is an even number,
step (b) is repeated until all of the nozzles in each
set has been fired; and (d) in the event n is an odd
number, step (b) is repeated until all of the nozzles
but a central nozzle in each set have been fired, and
then the central nozzle is fired. Optionally the
printer controller supplies one or more control
signals to a printhead module, the printhead module
including at least one row that comprises a plurality
of adjacent sets of n adjacent nozzles, each of the
nozzles being configured to expel ink in response to a
fire signal, the method comprising providing, for each
set of nozzles, a fire signal in accordance with the
sequence: [nozzle position 1, nozzle position n,
nozzle position 2, nozzle position (n-l), ... , nozzle
position x], wherein nozzle position x is at or
adjacent the centre of the set of nozzles. Optionally
the printer controller supplies dot data to a
printhead module comprising at least first and second
rows configured to print ink of a similar type or
color, at least some nozzles in the first row being
aligned with respective corresponding nozzles in the
second row in a direction of intended media travel
relative to the printhead, the printhead module being
configurable such that the nozzles in the first and
second pairs of rows are fired such that some dots
output to print media are printed to by nozzles from
the first pair of rows and at leastsome other dots
output to print media are printed to by nozzles from
the second pair of rows, the printer controller being
configurable to supply dot data to the printhead
module for printing. Optionally the printer controller
supplies dot data to at least one printhead module,
the at least one printhead module comprising a
plurality of rows, each of the rows comprising a
plurality of nozzles for ejecting ink, wherein the
printhead module includes at least first and second
rows configured to print ink of a similar type or
color, the printer controller being configured to
supply the dot data to the at least one printhead
module such that, in the event a nozzle in the first
row is faulty, a corresponding nozzle in the second
row prints an ink dot at a position on print media at
or adjacent a position where the faulty nozzle would
otherwise have printed it. Optionally the printer
controller receives first data and manipulating the
first data to produce dot data to be printed, the
print controller including at least two serial outputs
for supplying the dot data to at least one printhead.
Optionally the printer controller supplies data to a
printhead module including: at least one row of print
nozzles; at least first and second shift registers for
shifting in dot data supplied from a data source,
wherein each shift register feeds dot data to a group
of nozzles, and wherein each of the groups of the
nozzles is interleaved with at least one of the other
groups of the nozzles. Optionally the printer
controller supplies data to a printhead capable of
printing a maximum of n of channels of print data, the
printhead being configurable into: a first mode, in
which the printhead is configured to receive print
data for a first number of the channels; and a second
mode, in which the printhead is configured to receive
print data for a second number of the channels,
wherein the first number is greater than the second
number. Optionally the printer controller supplies
data to a printhead comprising a plurality of
printhead modules, the printhead being wider than a
reticle step used in forming the modules, the
printhead comprising at least two types of the
modules, wherein each type is determined by its
geometric shape in plan.Optionally the printer
controller supplies data to a printhead module
including at least one row that comprises a plurality
of sets of n adjacent nozzles, each of the nozzles
being configured to expel ink in response to a fire
signal, such that, for each set of nozzles, a fire
signal is provided in accordance with the sequence:
[nozzle position 1, nozzle position n, nozzle position
2, nozzle position (j i-1), ... , nozzle position x],
wherein nozzle position x is at or adjacent the centre
of the set of nozzles. Optionally the printer
controller supplies data to a printhead module
including at least one row that comprises a plurality
of adjacent sets of n adjacent nozzles, each of the
nozzles being configured to expel the ink in response
to a fire signal, the printhead being configured to
output ink from nozzles at a first and nth position in
each set of nozzles, and then each next inward pair of
nozzles in each set, until: in the event n is an even
number, all of the nozzles in each set has been fired;
and in the event n is an odd number, all of the
nozzles but a central nozzle in each set have been
fired, and then to fire the central nozzle. Optionally
the printer controller supplies data to a printhead
module for receiving dot data to be printed using at
least two different inks and control data for
controlling printing of the dot data, the printhead
module including a communication input for receiving
the dot data for the at least two colors and the
control data. Optionally the printer controller
supplies data to a printhead module including at least
one row of printhead nozzles, at least one row
including at least one displaced row portion, the
displacement of the row portion including a component
in a direction normal to that of a pagewidth to be
printed. Optionally the printer controller supplies
data to a printhead module having a plurality of rows
of nozzles configured to extend, in use, across at
least part of a printable pagewidth, the nozzles in
each row being grouped into at least first and second
fire groups, the printhead module being configured to
sequentially fire, for each row, the nozzles of each
fire group, such that each nozzle in the sequence from
each fire group is fired simultaneously with
respective corresponding nozzles in the sequence in
the other fire groups, wherein the nozzles are fired
row by row such that the nozzles of each row are all
fired before the nozzles of each subsequent row.
Optionally the printer controller supplies data to a
printhead module comprising at least first and second
rows configured to print ink of a similar type or
color, at least some nozzles in the first row being
aligned with respective corresponding nozzles in the
second row in a direction of intended media travel
relative to the printhead, the printhead module being
configurable such that the nozzles in the first and
second pairs of rows arefired such that some dots
output to print media are printed to by nozzles from
the first pair of rows and at least some other dots
output to print media are printed to by nozzles from
the second pair of rows. Optionally the printer
controller supplies data to a printhead module that
includes: at least one row of print nozzles; at least
first and second shift registers for shifting in dot
data supplied from a data source, wherein each shift
register feeds dot data to a group of nozzles, and
wherein each of the groups of the nozzles is
interleaved with at least one of the other groups of
the nozzles. Optionally the printer controller
supplies data to a printhead module having a plurality
of nozzles for expelling ink, the printhead module
including a plurality of thermal sensors, each of the
thermal sensors being configured to respond to a
temperature at or adjacent at least one of the
nozzles, the printhead module being configured to
modify operation of the nozzles in response to the
temperature rising above a first threshold. Optionally
the printer controller supplies data to a printhead
module comprising a plurality of rows, each of the
rows comprising a plurality of nozzles for ejecting
ink, wherein the printhead module includes at least
first and second rows configured to print ink of a
similar type or color, and being configured such that,
in the event a nozzle in the first row is faulty, a
corresponding nozzle in the second row prints an ink
dot at a position on print media at or adjacent a
position where the faulty nozzle would otherwise have
printed it. In a fifteenth aspect the present
invention provides printer controller for supplying
print data to at least one printhead module capable of
printing a maximum of n of channels of print data, the
at least one printhead module being configurable into:
a first mode, in which the printhead module is
configured to receive data for a first number of the
channels; and a second mode, in which the printhead
module is configured to receive print data for a
second number of the channels, wherein the first
number is greater than the second number; wherein the
printer controller is selectively configurable to
supply dot data for the first and second modes.
Optionally the first number is n.Optionally the first
number is less than n. Optionally the printhead module
is configurable into at least one other mode, in which
the at least one printhead module is configured to
receive print data for a third number of print
channels other than the first and second numbers, the
printer controller being selectively configurable to
supply the print data for the third number of print
channels. Optionally n is 4 and the second number is
less than 4. Optionally n is 5 and the second number
is less than 5. Optionally n is 6 and the second
number is less than 6. Optionally the second number is
3, 4 or 5. Optionally the print engine includes the
print controller for supplying print data to at least
one printhead module capable of printing a maximum of
n of channels of print data, the at least one
printhead module being configurable into: a first
mode, in which the printhead module is configured to
receive data for a first number of the channels; and a
second mode, in which the printhead module is
configured to receive print data for a second number
of the channels, wherein the first number is greater
than the second number; wherein the printer controller
is selectively configurable to supply dot data for the
first and second modes; and the at least one printhead
module. Optionally the mode is selected based on the
contents of a memory associated with the at least one
printhead module. Optionally the memory is a
register.Optionally the register is on an integrated
circuit forming part of the print engine. Optionally
the printer includes a printer controller for
supplying print data to at least one printhead module
capable of printing a maximum of n of channels of
print data, the at least one printhead module being
configurable into: a first mode, in which the
printhead module is configured to receive data for a
first number of the channels; and a second mode, in
which the printhead module is configured to receive
print data for a second number of the channels,
wherein the first number is greater than the second
number; wherein the printer controller is selectively
configurable to supply dot data for the first and
second modes. Optionally the printer includes a print
engine including the print controller for supplying
print data to at least one printhead module capable of
printing a maximum of n of channels of print data, the
at least one printhead module being configurable into:
a first mode, in which the printhead module is
configured to receive data for a first number of the
channels; and a second mode, in which the printhead
module is configured to receive print data for a
second number of the channels, wherein the first
number is greater than the second number; wherein the
printer controller is selectively configurable to
supply dot data for the first and second modes; and
the at least one printhead module. Optionally the
printer includes a printer controller for supplying
print data to at least one printhead module capable of
printing a maximum of " of channels of print data, the
at least one printhead module being configurable into:
a first mode, in which the printhead module is
configured to receive data for a first number of the
channels; and a second mode, in which the printhead
module is configured to receive print data for a
second number of the channels, wherein the first
number is greater than the second number; wherein the
printer controller is selectively configurable to
supply dot data for the first and second modes;
andincluding a pagewidth printhead comprising a
plurality of the printhead modules capable of printing
a maximum of n of channels of print data, the at least
one printhead module being configurable into: a first
mode, in which the printhead module is configured to
receive data for a first number of the channels; and a
second mode, in which the printhead module is
configured to receive print data for a second number
of the channels, wherein the first number is greater
than the second number; wherein the printer controller
is selectively configurable to supply dot data for the
first and second modes. Optionally the printer
controller for implementing a method of at least
partially compensating for errors in ink dot placement
by at least one of a plurality of nozzles due to
erroneous rotational displacement of a printhead
module relative to a carrier, the nozzles being
disposed on the printhead module, the method
comprising the steps of: (a) determining the
rotational displacement; (b) determining at least one
correction factor that at least partially compensates
for the ink dot displacement; and (c) using the
correction factor to alter the output of the ink dots
to at least partially compensate for the rotational
displacement. Optionally the printer controller for
implementing a method of expelling ink from a
printhead module including at least one row that
comprises a plurality of adjacent sets of n adjacent
nozzles, each of the nozzles being configured to expel
ink in response to a fire signal, the method
comprising providing, for each set of nozzles, a fire
signal in accordance with the sequence: [nozzle
position 1, nozzle position n, nozzle position 2,
nozzle position (n-1), ... , nozzle position*],
wherein nozzle position x is at or adjacent the centre
of the set of nozzles. Optionally the printer
controller for implementing a method of expelling ink
from a printhead module including at least one row
that comprises a plurality of sets of n adjacent
nozzles, each of the nozzles being configured to expel
ink in response to a fire signal, the method
comprising the steps of: (a) providing a fire signal
to nozzles at a first and "th position in each set of
nozzles; (b) providing a fire signal to the next
inward pair of nozzles in each set; (c) in the event n
is an even number, repeating step (b) until all of the
nozzles in each set has been fired; and (d) in the
event n is an odd number, repeating step (b) until all
of the nozzles but a central nozzle in each set have
been fired, and then firing the central
nozzle.Optionally the printer controller manufactured
in accordance with a method of manufacturing a
plurality of printhead modules, at least some of which
are capable of being combined in pairs to form
bilithic pagewidth printheads, the method comprising
the step of laying out each of the plurality of
printhead modules on a wafer substrate, wherein at
least one of the printhead modules is right-handed and
at least another is left-handed. Optionally the
printer controller supplies data to a printhead module
including: at least one row of print nozzles; at least
two shift registers for shifting in dot data supplied
from a data source to each of the at least one rows,
wherein each print nozzle obtains dot data to be fired
from an element of one of the shift registers.
Optionally the printer controller installed in a
printer comprising: a printhead comprising at least a
first elongate printhead module, the at least one
printhead module including at least one row of print
nozzles for expelling ink; and at least first and
second printer controllers configured to receive print
data and process the print data to output dot data to
the printhead, wherein the first and second printer
controllers are connected to a common input of the
printhead. Optionally the printer controller installed
in a printer comprising: a printhead comprising first
and second elongate printhead modules, the printhead
modules being parallel to each other and being
disposed end to end on either side of a join region;
at least first and second printer controllers
configured to receive print data and process the print
data to output dot data to the printhead, wherein the
first printer controller outputs dot data only to the
first printhead module and the second printer
controller outputs dot data only to the second
printhead module, wherein the printhead modules are
configured such that no dot data passes between them.
Optionally a printer controller installed in a printer
comprising: a printhead comprising first and second
elongate printhead modules, the printhead modules
being parallel to each other and being disposed end to
end on either side of a join region, wherein the first
printhead module is longer than the second printhead
module;at least first and second printer controllers
configured to receive print data and process the print
data to output dot data to the printhead, wherein: the
first printer controller outputs dot data to both the
first printhead module and the second printhead
module; and the second printer controller outputs dot
data only to the second printhead module. Optionally
the printer controller installed in a printer
comprising: a printhead comprising first and second
elongate printhead modules, the printhead modules
being parallel to each other and being disposed end to
end on either side of a join region, wherein the first
printhead module is longer than the second printhead
module; at least first and second printer controllers
configured to receive print data and process the print
data to output dot data for the printhead, wherein:
the first printer controller outputs dot data to both
the first printhead module and the second controller;
and the second printer controller outputs dot data to
the second printhead module, wherein the dot data
output by the second printer controller includes dot
data it generates and at least some of the dot data
received from the first printer controller. Optionally
the printer controller supplies dot data to at least
one printhead module and at least partially
compensating for errors in ink dot placement by at
least one of a plurality of nozzles on the printhead
module due to erroneous rotational displacement of the
printhead module relative to a carrier, the printer
being configured to: access a correction factor
associated with the at least one printhead module;
determine an order in which at least some of the dot
data is supplied to at least one of the at least one
printhead modules, the order being determined at least
partly on the basis of the correction factor, thereby
to at least partially compensate for the rotational
displacement; and supply the dot data to the printhead
module. Optionally the printer controller supplies dot
data to a printhead module having a plurality of
nozzles for expelling ink, the printhead module
including a plurality of thermal sensors, each of the
thermal sensors being configured to respond to a
temperature at or adjacent at least one of the
nozzles, the printer controller being configured to
modify operation of at least some of the nozzles in
response to the temperature rising above a first
threshold. Optionally the printer controller controls
a printhead comprising at least one monolithic
printhead module, the at least one printhead module
having a plurality of rows of nozzles configured to
extend, in use, across at least part of a printable
pagewidth of the printhead, the nozzles in each row
being grouped into at least first and second
firegroups, the printhead module being configured to
sequentially fire, for each row, the nozzles of each
fire group, such that each nozzle in the sequence from
each fire group is fired simultaneously with
respective corresponding nozzles in the sequence in
the other fire groups, wherein the nozzles are fired
row by row such that the nozzles of each row are all
fired before the nozzles of each subsequent row,
wherein the printer controller is configured to
provide one or more control signals that control the
order of firing of the nozzles. Optionally the printer
controller outputs to a printhead module: dot data to
be printed with at least two different inks; and
control data for controlling printing of the dot data;
the printer controller including at least one
communication output, each or the communication output
being configured to output at least some of the
control data and at least some of the dot data for the
at least two inks. Optionally the printer controller
supplies data to a printhead module including at least
one row of printhead nozzles, at least one row
including at least one displaced row portion, the
displacement of the row portion including a component
in a direction normal to that of a pagewidth to be
printed. Optionally the printer controller supplies
data to a printhead comprising a plurality of
printhead modules, the printhead being wider than a
reticle step used in forming the modules, the
printhead comprising at least two types of the
modules, wherein each type is determined by its
geometric shape in plan. Optionally the printer
controllers supplies one or more control signals to a
printhead module, the printhead module including at
least one row that comprises a plurality of sets of n
adjacent nozzles, each of the nozzles being configured
to expel ink in response to a fire signal, such that:
(a) a fire signal is provided to nozzles at a first
and /rth position in each set of nozzles; (b) a fire
signal is provided to the next inward pair of nozzles
in each set; (c) in the event n is an even number,
step (b) is repeated until all of the nozzles in each
set has been fired; and (d) in the event n is an odd
number, step (b) is repeated until all of the nozzles
but a central nozzle in each set have been fired, and
then the central nozzle is fired.Optionally the
printer controller supplies one or more control
signals to a printhead module, the printhead module
including at least one row that comprises a plurality
of adjacent sets of n adjacent nozzles, each of the
nozzles being configured to expel ink in response to a
fire signal, the method comprising providing, for each
set of nozzles, a fire signal in accordance with the
sequence: [nozzle position 1, nozzle position n,
nozzle position 2, nozzle position {n-1), ... , nozzle
position x], wherein nozzle position x is at or
adjacent the centre of the set of nozzles. Optionally
the printer controller supplies dot data to a
printhead module comprising at least first and second
rows configured to print ink of a similar type or
color, at least some nozzles in the first row being
aligned with respective corresponding nozzles in the
second row in a direction of intended media travel
relative to the printhead, the printhead module being
configurable such that the nozzles in the first and
second pairs of rows are fired such that some dots
output to print media are printed to by nozzles from
the first pair of rows and at least some other dots
output to print media are printed to by nozzles from
the second pair of rows, the printer controller being
configurable to supply dot data to the printhead
module for printing. Optionally the printer controller
supplies dot data to at least one printhead module,
the at least one printhead module comprising a
plurality of rows, each of the rows comprising a
plurality of nozzles for ejecting ink, wherein the
printhead module includes at least first and second
rows configured to print ink of a similar type or
color, the printer controller being configured to
supply the dot data to the at least one printhead
module such that, in the event a nozzle in the first
row is faulty, a corresponding nozzle in the second
row prints an ink dot at a position on print media at
or adjacent a position where the faulty nozzle would
otherwise have printed it. Optionally the printer
controller receives first data and manipulating the
first data to produce dot data to be printed, the
print controller including at least two serial outputs
for supplying the dot data to at least one printhead.
Optionally the printer controller supplies data to a
printhead module including: at least one row of print
nozzles; at least first and second shift registers for
shifting in dot data supplied from a data source,
wherein each shift register feeds dot data to a group
of nozzles, and wherein each of the groups of the
nozzles is interleaved with at least one of the other
groups of the nozzles. Optionally the printer
controller supplies data to a printhead capable of
printing a maximum of n of channels of print data, the
printhead being configurable into:a first mode, in
which the printhead is configured to receive print
data for a first number of the channels; and a second
mode, in which the printhead is configured to receive
print data for a second number of the channels,
wherein the first number is greater than the second
number. Optionally the printer controller supplies
data to a printhead comprising a plurality of
printhead modules, the printhead being wider than a
reticle step used in forming the modules, the
printhead comprising at least two types of the
modules, wherein each type is determined by its
geometric shape in plan. Optionally the printer
controller supplies data to a printhead module
including at least one row that comprises a plurality
of sets of n adjacent nozzles, each of the nozzles
being configured to expel ink in response to a fire
signal, such that, for each set of nozzles, a fire
signal is provided in accordance with the sequence:
[nozzle position 1, nozzle position n, nozzle position
2, nozzle position (n-1), ... , nozzle position*],
wherein nozzle 



position x is at or adjacent the centre of the set of
nozzles. Optionally the printer controller supplies
data to a printhead module including at least one row
that comprises a plurality of adjacent sets of n
adjacent nozzles, each of the nozzles being configured
to expel the ink in response to a fire signal, the
printhead being configured to output ink from nozzles
at a first and nth position in each set of nozzles,
and then each next inward pair of nozzles in each set,
until: in the event n is an even number, all of the
nozzles in each set has been fired; and in the event n
is an odd number, all of the nozzles but a central
nozzle in each set have been fired, and then to fire
the central nozzle. Optionally the printer controller
supplies data to a printhead module for receiving dot
data to be printed using at least two different inks
and control data for controlling printing of the dot
data, the printhead module including a communication
input for receiving the dot data for the at least two
colors and the control data. Optionally the printer
controller supplies data to a printhead module
including at least one row of printhead nozzles, at
least one row including at least one displaced row
portion, the displacement of the row portion including
a component in a direction normal to that of a
pagewidth to be printed.Optionally the printer
controller supplies data to a printhead module having
a plurality of rows of nozzles configured to extend,
in use, across at least part of a printable pagewidth,
the nozzles in each row being grouped into at least
first and second fire groups, the printhead module
being configured to sequentially fire, for each row,
the nozzles of each fire group, such that each nozzle
in the sequence from each fire group is fired
simultaneously with respective corresponding nozzles
in the sequence in the other fire groups, wherein the
nozzles are fired row by row such that the nozzles of
each row are all fired before the nozzles of each
subsequent row. Optionally the printer controller
supplies data to a printhead module comprising at
least first and second rows configured to print ink of
a similar type or color, at least some nozzles in the
first row being aligned with respective corresponding
nozzles in the second row in a direction of intended
media travel relative to the printhead, the printhead
module being configurable such that the nozzles in the
first and second pairs of rows are fired such that
some dots output to print media are printed to by
nozzles from the first pair of rows and at least some
other dots output to print media are printed to by
nozzles from the second pair of rows. Optionally the
printer controller supplies data to a printhead module
that includes: at least one row of print nozzles; at
least first and second shift registers for shifting in
dot data supplied from a data source, wherein each
shift register feeds dot data to a group of nozzles,
and wherein each of the groups of the nozzles is
interleaved with at least one of the other groups of
the nozzles. Optionally the printer controller
supplies data to a printhead module having a plurality
of nozzles for expelling ink, the printhead module
including a plurality of thermal sensors, each of the
thermal sensors being configured to respond to a
temperature at or adjacent at least one of the
nozzles, the printhead module being configured to
modify operation of the nozzles in response to the
temperature rising above a first threshold. Optionally
the printer controller supplies data to a printhead
module comprising a plurality of rows, each of the
rows comprising a plurality of nozzles for ejecting
ink, wherein the printhead module includes at least
first and second rows configured to print ink of a
similar type or color, and being configured such that,
in the event a nozzle in the first row is faulty, a
corresponding nozzle in the second row prints an ink
dot at a position on print media at or adjacent a
position where the faulty nozzle would otherwise have
printed it. In a sixteenth aspect the present
invention provides a printer controller for supplying
data to a printhead comprising a plurality of
printhead modules, the printhead being wider than a
reticle step used in forming themodules, the printhead
comprising at least two types of the modules, wherein
each type is determined by its geometric shape in
plan. Optionally the printhead comprises a plurality
of at least one of the types of module. Optionally the
printhead comprises a plurality of each of at least
two of the types of module. Optionally the printhead
comprises two types of the module. Optionally the two
types of module alternate across a print width of the
printhead. Optionally, each of the modules including
at least one row of print nozzles, wherein each of the
at least one row of print nozzles includes at least a
portion that extends at an acute angle to an intended
relative direction of movement between the printhead
and print media. Optionally the different types of
modules are configured, and arranged relative to each
other, such that there is substantially no growth in
offset of each of the at least one row of print
nozzles in a direction across an intended print width
of the printhead. Optionally each of the printhead
modules is a monolithic integrated circuit.
Optionally, each of the modules including at least one
row of print nozzles, wherein each of the at least one
rows includes at least two sub-rows, each of the
sub-rows being parallel to each other and displaced
relative to each other in a direction of intended
movement of print media relative to the printhead.
Optionally at least one row in each of the printhead
modules prints an ink corresponding to at least one
row on an adjacent printhead module, wherein the
corresponding rows of at least two of the different
printhead modules are offset from each other in a
direction of intended movement of print media relative
to the printhead, Optionally the printhead being a
pagewidth printhead.Optionally the printhead being a
pagewidth printhead. Optionally, the printhead being a
pagewidth printhead. Optionally the printer controller
is for implementing a method of at least partially
compensating for errors in ink dot placement by at
least one of a plurality of nozzles due to erroneous
rotational displacement of a printhead module relative
to a carrier, the nozzles being disposed on the
printhead module, the method comprising the steps of:
(a) determining the rotational displacement; (b)
determining at least one correction factor that at
least partially compensates for the ink dot
displacement; and (c) using the correction factor to
alter the output of the ink dots to at least partially
compensate for the rotational displacement. Optionally
the printer controller is for implementing a method of
expelling ink from a printhead module including at
least one row that comprises a plurality of adjacent
sets of n adjacent nozzles, each of the nozzles being
configured to expel ink in response to a fire signal,
the method comprising providing, for each set of
nozzles, a fire signal in accordance with the
sequence: [nozzle position 1, nozzle position n,
nozzle position 2, nozzle position (n-1), ... , nozzle
position*], wherein nozzle position* is at or adjacent
the centre of the set of nozzles. Optionally the
printer controller is for implementing a method of
expelling ink from a printhead module including at
least one row that comprises a plurality of sets of n
adjacent nozzles, each of the nozzles being configured
to expel ink in response to a fire signal, the method
comprising the steps of: (a) providing a fire signal
to nozzles at a first and wth position in each set of
nozzles; (b) providing a fire signal to the next
inward pair of nozzles in each set; (c) in the event n
is an even number, repeating step (b) until all of the
nozzles in each set has been fired; and (d) in the
event n is an odd number, repeating step (b) until all
of the nozzles but a central nozzle in each set have
been fired, and then firing the central
nozzle.Optionally the printer controller is
manufactured in accordance with a method of
manufacturing a plurality of printhead modules, at
least some of which are capable of being combined in
pairs to form bilithic pagewidth printheads, the
method comprising the step of laying out each of the
plurality of printhead modules on a wafer substrate,
wherein at least one of the printhead modules is
right-handed and at least another is left-handed.
Optionally the printer controller supplies data to a
printhead module including: at least one row of print
nozzles; at least two shift registers for shifting in
dot data supplied from a data source to each of the at
least one rows, wherein each print nozzle obtains dot
data to be fired from an element of one of the shift
registers. Optionally the printer controller is
installed in a printer comprising: a printhead
comprising at least a first elongate printhead module,
the at least one printhead module including at least
one row of print nozzles for expelling ink; and at
least first and second printer controllers configured
to receive print data and process the print data to
output dot data to the printhead, wherein the first
and second printer controllers are connected to a
common input of the printhead. Optionally the printer
controller is installed in a printer comprising: a
printhead comprising first and second elongate
printhead modules, the printhead modules being
parallel to each other and being disposed end to end
on either side of a join region; at least first and
second printer controllers configured to receive print
data and process the print data to output dot data to
the printhead, wherein the first printer controller
outputs dot data only to the first printhead module
and the second printer controller outputs dot data
only to the second printhead module, wherein the
printhead modules are configured such that no dot data
passes between them. Optionally the printer controller
is installed in a printer comprising: a printhead
comprising first and second elongate printhead
modules, the printhead modules being parallel to each
other and being disposed end to end on either side of
a join region, wherein the first printhead module is
longer than the second printhead module; at least
first and second printer controllers configured to
receive print data and process the print data to
output dot data to the printhead, wherein: the first
printer controller outputs dot data to both the first
printheadmodule and the second printhead module; and
the second printer controller outputs dot data only to
the second printhead module. Optionally the printer
controller is installed in a printer comprising: a
printhead comprising first and second elongate
printhead modules, the printhead modules being
parallel to each other and being disposed end to end
on either side of a join region, wherein the first
printhead module is longer than the second printhead
module; at least first and second printer controllers
configured to receive print data and process the print
data to output dot data for the printhead, wherein:
the first printer controller outputs dot data to both
the first printhead module and the second controller;
and the second printer controller outputs dot data to
the second printhead module, wherein the dot data
output by the second printer controller includes dot
data it generates and at least some of the dot data
received from the first printer controller. Optionally
the printer controller supplies dot data to at least
one printhead module and at least partially
compensating for errors in ink dot placement by at
least one of a plurality of nozzles on the printhead
module due to erroneous rotational displacement of the
printhead module relative to a carrier, the printer
being configured to: access a correction factor
associated with the at least one printhead module;
determine an order in which at least some of the dot
data is supplied to at least one of the at least one
printhead modules, the order being determined at least
partly on the basis of the correction factor, thereby
to at least partially compensate for the rotational
displacement; and supply the dot data to the printhead
module. Optionally the printer controller supplies dot
data to a printhead module having a plurality of
nozzles for expelling ink, the printhead module
including a plurality of thermal sensors, each of the
thermal sensors being configured to respond to a
temperature at or adjacent at least one of the
nozzles, the printer controller being configured to
modify operation of at least some of the nozzles in
response to the temperature rising above a first
threshold. Optionally the printer controller controls
a printhead comprising at least one monolithic
printhead module, the at least one printhead module
having a plurality of rows of nozzles configured to
extend, in use, across at least part of a printable
pagewidth of the printhead, the nozzles in each row
being grouped into at least first and second fire
groups, the printhead module being configured to
sequentially fire, for each row, the nozzles of each
fire group, such that each nozzle in the sequence from
each fire group is fired simultaneously with
respective correspondingnozzles in the sequence in the
other fire groups, wherein the nozzles are fired row
by row such that the nozzles of each row are all fired
before the nozzles of each subsequent row, wherein the
printer controller is configured to provide one or
more control signals that control the order of firing
of the nozzles. Optionally the printer controller
outputs to a printhead module: dot data to be printed
with at least two different inks; and control data for
controlling printing of the dot data; the printer
controller including at least one communication
output, each or the communication output being
configured to output at least some of the control data
and at least some of the dot data for the at least two
inks. Optionally the printer controller supplies data
to a printhead module including at least one row of
printhead nozzles, at least one row including at least
one displaced row portion, the displacement of the row
portion including a component in a direction normal to
that of a pagewidth to be printed. Optionally the
printer controller supplies print data to at least one
printhead module capable of printing a maximum of n of
channels of print data, the at least one printhead
module being configurable into: a first mode, in which
the printhead module is configured to receive data for
a first number of the channels; and a second mode, in
which the printhead module is configured to receive
print data for a second number of the channels,
wherein the first number is greater than the second
number; wherein the printer controller is selectively
configurable to supply dot data for the first and
second modes. Optionally the printer controller
supplies one or more control signals to a printhead
module, the printhead module including at least one
row that comprises a plurality of sets of n adjacent
nozzles, each of the nozzles being configured to expel
ink in response to a fire signal, such that: (a) a
fire signal is provided to nozzles at a first and "th
position in each set of nozzles; (b) a fire signal is
provided to the next inward pair of nozzles in each
set; (c) in the event n is an even number, step (b) is
repeated until all of the nozzles in each set has been
fired; and (d) in the event n is an odd number, step
(b) is repeated until all of the nozzles but a central
nozzle in each set have been fired, and then the
central nozzle is fired.Optionally the printer
controller supplies one or more control signals to a
printhead module, the printhead module including at
least one row that comprises a plurality of adjacent
sets of n adjacent nozzles, each of the nozzles being
configured to expel ink in response to a fire signal,
the method comprising providing, for each set of
nozzles, a fire signal in accordance with the
sequence: [nozzle position 1, nozzle position n,
nozzle position 2, nozzle position (n-1), ... , nozzle
position x], wherein nozzle position c is at or
adjacent the centre of the set of nozzles. Optionally
the printer controller supplies dot data to a
printhead module comprising at least first and second
rows configured to print ink of a similar type or
color, at least some nozzles in the first row being
aligned with respective corresponding nozzles in the
second row in a direction of intended media travel
relative to the printhead, the printhead module being
configurable such that the nozzles in the first and
second pairs of rows are fired such that some dots
output to print media are printed to by nozzles from
the first pair of rows and at least some other dots
output to print media are printed to by nozzles from
the second pair of rows, the printer controller being
configurable to supply dot data to the printhead
module for printing. Optionally the printer controller
supplies dot data to at least one printhead module,
the at least one printhead module comprising a
plurality of rows, each of the rows comprising a
plurality of nozzles for ejecting ink, wherein the
printhead module includes at least first and second
rows configured to print ink of a similar type or
color, the printer controller being configured to
supply the dot data to the at least one printhead
module such that, in the event a nozzle in the first
row is faulty, a corresponding nozzle in the second
row prints an ink dot at a position on print media at
or adjacent a position where the faulty nozzle would
otherwise have printed it. Optionally the printer
controller receives first data and manipulating the
first data to produce dot data to be printed, the
print controller including at least two serial outputs
for supplying the dot data to at least one printhead.
Optionally the printer controller supplies data to a
printhead module including: at least one row of print
nozzles; at least first and second shift registers for
shifting in dot data supplied from a data source,
wherein each shift register feeds dot data to a group
of nozzles, and wherein each of the groups of the
nozzles is interleaved with at least one of the other
groups of the nozzles.Optionally the printer
controller supplies data to a printhead capable of
printing a maximum of n of channels of print data, the
printhead being configurable into: a first mode, in
which the printhead is configured to receive print
data for a first number of the channels; and a second
mode, in which the printhead is configured to receive
print data for a second number of the channels,
wherein the first number is greater than the second
number. Optionally the printer controller supplies
data to a printhead comprising a plurality of
printhead modules, the printhead being wider than a
reticle step used in forming the modules, the
printhead comprising at least two types of the
modules, wherein each type is determined by its
geometric shape in plan. Optionally the printer
controller supplies data to a printhead module
including at least one row that comprises a plurality
of sets of n adjacent nozzles, each of the nozzles
being configured to expel ink in response to a fire
signal, such that, for each set of nozzles, a fire
signal is provided in accordance with the sequence:
[nozzle position 1, nozzle position n, nozzle position
2, nozzle position (n-1), ... , nozzle position*],
wherein nozzle position x is at or adjacent the centre
of the set of nozzles. Optionally the printer
controller supplies data to a printhead module
including at least one row that comprises a plurality
of adjacent sets of n adjacent nozzles, each of the
nozzles being configured to expel the ink in response
to a fire signal, the printhead being configured to
output ink from nozzles at a first and nth position in
each set of nozzles, and then each next inward pair of
nozzles in each set, until: in the event n is an even
number, all of the nozzles in each set has been fired;
and in the event n is an odd number, all of the
nozzles but a central nozzle in each set have been
fired, and then to fire the central nozzle. Optionally
the printer controller supplies data to a printhead
module for receiving dot data to be printed using at
least two different inks and control data for
controlling printing of the dot data, the printhead
module including a communication input for receiving
the dot data for the at least two colors and the
control data. Optionally the printer controller
supplies data to a printhead module including at least
one row of printhead nozzles, at least one row
including at least one displaced row portion, the
displacement of the row portion including a component
in a direction normal to that of a pagewidth to be
printed.Optionally the printer controller supplies
data to a printhead module having a plurality of rows
of nozzles configured to extend, in use, across at
least part of a printable pagewidth, the nozzles in
each row being grouped into at least first and second
fire groups, the printhead module being configured to
sequentially fire, for each row, the nozzles of each
fire group, such that each nozzle in the sequence from
each fire group is fired simultaneously with
respective corresponding nozzles in the sequence in
the other fire groups, wherein the nozzles are fired
row by row such that the nozzles of each row are all
fired before the nozzles of each subsequent row.
Optionally the printer controller supplies data to a
printhead module comprising at least first and second
rows configured to print ink of a similar type or
color, at least some nozzles in the first row being
aligned with respective corresponding nozzles in the
second row in a direction of intended media travel
relative to the printhead, the printhead module being
configurable such that the nozzles in the first and
second pairs of rows are fired such that some dots
output to print media are printed to by nozzles from
the first pair of rows and at least some other dots
output to print media are printed to by nozzles from
the second pair of rows. Optionally the printer
controller supplies data to a printhead module that
includes: at least one row of print nozzles; at least
first and second shift registers for shifting in dot
data supplied from a data source, wherein each shift
register feeds dot data to a group of nozzles, and
wherein each of the groups of the nozzles is
interleaved with at least one of the other groups of
the nozzles. Optionally the printer controller
supplies data to a printhead module having a plurality
of nozzles for expelling ink, the printhead module
including a plurality of thermal sensors, each of the
thermal sensors being configured to respond to a
temperature at or adjacent at least one of the
nozzles, the printhead module being configured to
modify operation of the nozzles in response to the
temperature rising above a first threshold. Optionally
the printer controller supplies data to a printhead
module comprising a plurality of rows, each of the
rows comprising a plurality of nozzles for ejecting
ink, wherein the printhead module includes at least
first and second rows configured to print ink of a
similar type or color, and being configured such that,
in the event a nozzle in the first row is faulty, a
corresponding nozzle in the second row prints an ink
dot at a position on print media at or adjacent a
position where the faulty nozzle would otherwise have
printed it.In a seventeenth aspect the present
invention provides printer controller for supplying
one or more control signals to a printhead module, the
printhead module including at least one row that
comprises a plurality of sets of n adjacent nozzles,
each of the nozzles being configured to expel ink in
response to a fire signal, such that: (a) a fire
signal is provided to nozzles at a first and "th
position in each set of nozzles; (b) a fire signal is
provided to the next inward pair of nozzles in each
set; (c) in the event n is an even number, step (b) is
repeated until all of the nozzles in each set has been
fired; and (d) in the event n is an odd number, step
(b) is repeated until all of the nozzles but a central
nozzle in each set have been fired, and then the
central nozzle is fired. Optionally the printhead
module includes a plurality of the rows of nozzles,
the printer controller being configured to control the
printhead module such that steps (a) to (d) are
repeated for each of the rows of nozzles. Optionally
the rows are disposed in pairs. Optionally the rows in
each pair of rows are offset relative to each other.
Optionally each pair of rows is configured to print
the same color ink. Optionally each pair of rows is
connected to a common ink source. Optionally the sets
of nozzles are adjacent each other. Optionally the
sets of nozzles are separated by an intermediate
nozzle, the intermediate nozzle being fired either
prior to the nozzle at position 1 in each set, or
following the nozzle at position n. Optionally the
printhead module is one of a plurality of printhead
modules that form a pagewidth printhead, the printer
controller being configure to supply the control
signals to at least a plurality of the printhead
modules.Optionally the printer controller is for
implementing a method of at least partially
compensating for errors in ink dot placement by at
least one of a plurality of nozzles due to erroneous
rotational displacement of a printhead module relative
to a carrier, the nozzles being disposed on the
printhead module, the method comprising the steps of:
(a) determining the rotational displacement; (b)
determining at least one correction factor that at
least partially compensates for the ink dot
displacement; and (c) using the correction factor to
alter the output of the ink dots to at least partially
compensate for the rotational displacement. Optionally
the printer controller is for implementing a method of
expelling ink from a printhead module including at
least one row that comprises a plurality of adjacent
sets of n adjacent nozzles, each of the nozzles being
configured to expel ink in response to a fire signal,
the method comprising providing, for each set of
nozzles, a fire signal in accordance with the
sequence: [nozzle position 1, nozzle position n,
nozzle position 2, nozzle position (n-1), ... , nozzle
position*], wherein nozzle position ; is at or
adjacent the centre of the set of nozzles. Optionally
the printer controller is for implementing a method of
expelling ink from a printhead module including at
least one row that comprises a plurality of sets of n
adjacent nozzles, each of the nozzles being configured
to expel ink in response to a fire signal, the method
comprising the steps of: (a) providing a fire signal
to nozzles at a first and wth position in each set of
nozzles; (b) providing a fire signal to the next
inward pair of nozzles in each set; (c) in the event n
is an even number, repeating step (b) until all of the
nozzles in each set has been fired; and (d) in the
event n is an odd number, repeating step (b) until all
of the nozzles but a central nozzle in each set have
been fired, and then firing the central nozzle.
Optionally the printer controller is manufactured in
accordance with a method of manufacturing a plurality
of printhead modules, at least some of which are
capable of being combined in pairs to form bilithic
pagewidth printheads, the method comprising the step
of laying out each of the plurality of printhead
modules on a wafer substrate, wherein at least one of
the printhead modules is right-handed and at least
another is left-handed. Optionally the printer
controller supplies data to a printhead module
including:at least one row of print nozzles; at least
two shift registers for shifting in dot data supplied
from a data source to each of the at least one rows,
wherein each print nozzle obtains dot data to be fired
from an element of one of the shift registers.
Optionally the printer controller is installed in a
printer comprising: a printhead comprising at least a
first elongate printhead module, the at least one
printhead module including at least one row of print
nozzles for expelling ink; and at least first and
second printer controllers configured to receive print
data and process the print data to output dot data to
the printhead, wherein the first and second printer
controllers are connected to a common input of the
printhead. Optionally the printer controller is
installed in a printer comprising: a printhead
comprising first and second elongate printhead
modules, the printhead modules being parallel to each
other and being disposed end to end on either side of
a join region; at least first and second printer
controllers configured to receive print data and
process the print data to output dot data to the
printhead, wherein the first printer controller
outputs dot data only to the first printhead module
and the second printer controller outputs dot data
only to the second printhead module, wherein the
printhead modules are configured such that no dot data
passes between them. Optionally the printer controller
is installed in a printer comprising: a printhead
comprising first and second elongate printhead
modules, the printhead modules being parallel to each
other and being disposed end to end on either side of
a join region, wherein the first printhead module is
longer than the second printhead module; at least
first and second printer controllers configured to
receive print data and process the print data to
output dot data to the printhead, wherein: the first
printer controller outputs dot data to both the first
printhead module and the second printhead module; and
the second printer controller outputs dot data only to
the second printhead module. Optionally the printer
controller is installed in a printer comprising:a
printhead comprising first and second elongate
printhead modules, the printhead modules being
parallel to each other and being disposed end to end
on either side of a join region, wherein the first
printhead module is longer than the second printhead
module; at least first and second printer controllers
configured to receive print data and process the print
data to output dot data for the printhead, wherein:
the first printer controller outputs dot data to both
the first printhead module and the second controller;
and the second printer controller outputs dot data to
the second printhead module, wherein the dot data
output by the second printer controller includes dot
data it generates and at least some of the dot data
received from the first printer controller. Optionally
the printer controller supplies dot data to at least
one printhead module and at least partially
compensating for errors in ink dot placement by at
least one of a plurality of nozzles on the printhead
module due to erroneous rotational displacement of the
printhead module relative to a carrier, the printer
being configured to: access a correction factor
associated with the at least one printhead module;
determine an order in which at least some of the dot
data is supplied to at least one of the at least one
printhead modules, the order being determined at least
partly on the basis of the correction factor, thereby
to at least partially compensate for the rotational
displacement; and supply the dot data to the printhead
module. Optionally the printer controller supplies dot
data to a printhead module having a plurality of
nozzles for expelling ink, the printhead module
including a plurality of thermal sensors, each of the
thermal sensors being configured to respond to a
temperature at or adjacent at least one of the
nozzles, the printer controller being configured to
modify operation of at least some of the nozzles in
response to the temperature rising above a first
threshold. Optionally the printer controller controls
a printhead comprising at least one monolithic
printhead module, the at least one printhead module
having a plurality of rows of nozzles configured to
extend, in use, across at least part of a printable
pagewidth of the printhead, the nozzles in each row
being grouped into at least first and second fire
groups, the printhead module being configured to
sequentially fire, for each row, the nozzles of each
fire group, such that each nozzle in the sequence from
each fire group is fired simultaneously with
respective corresponding nozzles in the sequence in
the other fire groups, wherein the nozzles are fired
row by row such that the nozzles of each row are all
fired before the nozzles of each subsequent row,
wherein the printer controller is configured to
provide one or more control signals that control the
order of firing of the nozzles. Optionally the printer
controller outputs to a printhead module:dot data to
be printed with at least two different inks; and
control data for controlling printing of the dot data;
the printer controller including at least one
communication output, each or the communication output
being configured to output at least some of the
control data and at least some of the dot data for the
at least two inks. Optionally the printer controller
supplies data to a printhead module including at least
one row of printhead nozzles, at least one row
including at least one displaced row portion, the
displacement of the row portion including a component
in a direction normal to that of a pagewidth to be
printed. Optionally the printer controller supplies
print data to at least one printhead module capable of
printing a maximum of n of channels of print data, the
at least one printhead module being configurable into:
a first mode, in which the printhead module is
configured to receive data for a first number of the
channels; and a second mode, in which the printhead
module is configured to receive print data for a
second number of the channels, wherein the first
number is greater than the second number; wherein the
printer controller is selectively configurable to
supply dot data for the first and second modes.
Optionally the printer controller supplies data to a
printhead comprising a plurality of printhead modules,
the printhead being wider than a reticle step used in
forming the modules, the printhead comprising at least
two types of the modules, wherein each type is
determined by its geometric shape in plan. Optionally
the printer controller supplies one or more control
signals to a printhead module, the printhead module
including at least one row that comprises a plurality
of adjacent sets of n adjacent nozzles, each of the
nozzles being configured to expel ink in response to a
fire signal, the method comprising providing, for each
set of 



nozzles, a fire signal in accordance with the
sequence: [nozzle position 1, nozzle position n,
nozzle position 2, nozzle position (n-1), ... , nozzle
position*], wherein nozzle position : is at or
adjacent the centre of the set of nozzles. Optionally
the printer controller supplies dot data to a
printhead module comprising at least first and second
rows configured to print ink of a similar type or
color, at least some nozzles in the first row being
aligned with respective corresponding nozzles in the
second row in a direction of intended media travel
relative to the printhead, the printhead module being
configurable such that the nozzles in the first and
second pairs of rows arefired such that some dots
output to print media are printed to by nozzles from
the first pair of rows and at least some other dots
output to print media are printed to by nozzles from
the second pair of rows, the printer controller being
configurable to supply dot data to the printhead
module for printing. Optionally the printer controller
supplies dot data to at least one printhead module,
the at least one printhead module comprising a
plurality of rows, each of the rows comprising a
plurality of nozzles for ejecting ink, wherein the
printhead module includes at least first and second
rows configured to print ink of a similar type or
color, the printer controller being configured to
supply the dot data to the at least one printhead
module such that, in the event a nozzle in the first
row is faulty, a corresponding nozzle in the second
row prints an ink dot at a position on print media at
or adjacent a position where the faulty nozzle would
otherwise have printed it. Optionally the printer
controller receives first data and manipulating the
first data to produce dot data to be printed, the
print controller including at least two serial outputs
for supplying the dot data to at least one printhead.
Optionally the printer controller supplies data to a
printhead module including: at least one row of print
nozzles; at least first and second shift registers for
shifting in dot data supplied from a data source,
wherein each shift register feeds dot data to a group
of nozzles, and wherein each of the groups of the
nozzles is interleaved with at least one of the other
groups of the nozzles. Optionally the printer
controller supplies data to a printhead capable of
printing a maximum of n of channels of print data, the
printhead being configurable into: a first mode, in
which the printhead is configured to receive print
data for a first number of the channels; and a second
mode, in which the printhead is configured to receive
print data for a second number of the channels,
wherein the first number is greater than the second
number. Optionally the printer controller supplies
data to a printhead comprising a plurality of
printhead modules, the printhead being wider than a
reticle step used in forming the modules, the
printhead comprising at least two types of the
modules, wherein each type is determined by its
geometric shape in plan.Optionally the printer
controller supplies data to a printhead module
including at least one row that comprises a plurality
of sets of n adjacent nozzles, each of the nozzles
being configured to expel ink in response to a fire
signal, such that, for each set of nozzles, a fire
signal is provided in accordance with the sequence:
[nozzle position 1, nozzle position n, nozzle position
2, nozzle position (n-1), ... , nozzle position x],
wherein nozzle position x is at or adjacent the centre
of the set of nozzles. Optionally the printer
controller supplies data to a printhead module
including at least one row that comprises a plurality
of adjacent sets of n adjacent nozzles, each of the
nozzles being configured to expel the ink in response
to a fire signal, the printhead being configured to
output ink from nozzles at a first and nth position in
each set of nozzles, and then each next inward pair of
nozzles in each set, until: in the event n is an even
number, all of the nozzles in each set has been fired;
and in the event n is an odd number, all of the
nozzles but a central nozzle in each set have been
fired, and then to fire the central nozzle. Optionally
the printer controller supplies data to a printhead
module for receiving dot data to be printed using at
least two different inks and control data for
controlling printing of the dot data, the printhead
module including a communication input for receiving
the dot data for the at least two colors and the
control data. Optionally the printer controller
supplies data to a printhead module including at least
one row of printhead nozzles, at least one row
including at least one displaced row portion, the
displacement of the row portion including a component
in a direction normal to that of a pagewidth to be
printed. Optionally the printer controller supplies
data to a printhead module having a plurality of rows
of nozzles configured to extend, in use, across at
least part of a printable pagewidth, the nozzles in
each row being grouped into at least first and second
fire groups, the printhead module being configured to
sequentially fire, for each row, the nozzles of each
fire group, such that each nozzle in the sequence from
each fire group is fired simultaneously with
respective corresponding nozzles in the sequence in
the other fire groups, wherein the nozzles are fired
row by row such that the nozzles of each row are all
fired before the nozzles of each subsequent row.
Optionally the printer controller supplies data to a
printhead module comprising at least first and second
rows configured to print ink of a similar type or
color, at least some nozzles in the first row being
aligned with respective corresponding nozzles in the
second row in a direction of intended media travel
relative to the printhead, the printhead module being
configurable such that the nozzles in the first and
second pairs of rows arefired such that some dots
output to print media are printed to by nozzles from
the first pair of rows and at least some other dots
output to print media are printed to by nozzles from
the second pair of rows. Optionally the printer
controller supplies data to a printhead module that
includes: at least one row of print nozzles; at least
first and second shift registers for shifting in dot
data supplied from a data source, wherein each shift
register feeds dot data to a group of nozzles, and
wherein each of the groups of the nozzles is
interleaved with at least one of the other groups of
the nozzles. Optionally the printer controller
supplies data to a printhead module having a plurality
of nozzles for expelling ink, the printhead module
including a plurality of thermal sensors, each of the
thermal sensors being configured to respond to a
temperature at or adjacent at least one of the
nozzles, the printhead module being configured to
modify operation of the nozzles in response to the
temperature rising above a first threshold. Optionally
the printer controller supplies data to a printhead
module comprising a plurality of rows, each of the
rows comprising a plurality of nozzles for ejecting
ink, wherein the printhead module includes at least
first and second rows configured to print ink of a
similar type or color, and being configured such that,
in the event a nozzle in the first row is faulty, a
corresponding nozzle in the second row prints an ink
dot at a position on print media at or adjacent a
position where the faulty nozzle would otherwise have
printed it. Optionally the printhead module includes a
plurality of the rows, the printer controller being
configured to cause firing of each nozzle in each row
simultaneously with the nozzle or nozzles at the same
position in the other rows. Optionally the printer
controller includes a plurality of pairs of the rows,
each pair of rows including an odd row and an even
row, the odd and even rows in each pair being offset
from each other in both x and y directions relative to
an intended direction of print media movement relative
to the printhead, the printer controller being
configured to control the at least one printhead
module to cause firing of at least a plurality of the
odd rows prior to firing any of the even rows, or vice
versa. Optionally all the odd rows are fired before
any of the even rows are fired, or vice
versa.Optionally the printer controller is configured
to control the printhead such that the odd rows, or
the even rows, or both, are fired in a predetermined
order. Optionally the printer controller is
configurable such that the predetermined order is
selectable from a plurality of predetermined available
orders. Optionally the predetermined order is
sequential. Optionally the printer controller is
configurable such that the predetermined order can
commence at any of a plurality of the rows. In an
eighteenth aspect the present invention provides
printer controller for supplying one or more control
signals to a printhead module, the printhead module
including at least one row that comprises a plurality
of adjacent sets of n adjacent nozzles, each of the
nozzles being configured to expel ink in response to a
fire signal, the method comprising providing, for each
set of nozzles, a fire signal in accordance with the
sequence: [nozzle position 1, nozzle position n,
nozzle position 2, nozzle position (n-1), ... , nozzle
position x], wherein nozzle position* is at or
adjacent the centre of the set of nozzles. Optionally
the printer controller is configured to cause the
nozzle at each given position within the set to be
fired simultaneously with the nozzles in the other
sets at respective corresponding positions. Optionally
the printhead module includes a plurality of the rows
of nozzles, the printer controller being configured to
control the printhead module such that the steps are
repeated for each of the rows of nozzles. Optionally
the rows are disposed in pairs. Optionally the rows in
each pair of rows are offset relative to each other.
Optionally each pair of rows is configured to print
the same color ink.Optionally each pair of rows is
connected to a common ink source. Optionally the sets
of nozzles are adjacent each other. Optionally the
sets of nozzles are separated by an intermediate
nozzle, the intermediate nozzle being fired either
prior to the nozzle at position 1 in each set, or
following the nozzle at position n. Optionally the
printhead module is one of a plurality of printhead
modules that form a pagewidth printhead, the printer
controller being configure to supply the control
signals to at least a plurality of the printhead
modules. Optionally the printer controller is for
implementing a method of expelling ink from a
printhead module including at least one row that
comprises a plurality of sets of n adjacent nozzles,
each of the nozzles being configured to expel ink in
response to a fire signal, the method comprising the
steps of: (a) providing a fire signal to nozzles at a
first and nth position in each set of nozzles; (b)
providing a fire signal to the next inward pair of
nozzles in each set; (c) in the event n is an even
number, repeating step (b) until all of the nozzles in
each set has been fired; and (d) in the event n is an
odd number, repeating step (b) until all of the
nozzles but a central nozzle in each set have been
fired, and then firing the central nozzle. Optionally
the printer controller is manufactured in accordance
with a method of manufacturing a plurality of
printhead modules, at least some of which are capable
of being combined in pairs to form bilithic pagewidth
printheads, the method comprising the step of laying
out each of the plurality of printhead modules on a
wafer substrate, wherein at least one of the printhead
modules is right-handed and at least another is
left-handed. Optionally the printer controller
supplies data to a printhead module including: at
least one row of print nozzles; at least two shift
registers for shifting in dot data supplied from a
data source to each of the at least one rows, wherein
each print nozzle obtains dot data to be fired from an
element of one of the shift registers. Optionally the
printer controller is installed in a printer
comprising:a printhead comprising at least a first
elongate printhead module, the at least one printhead
module including at least one row of print nozzles for
expelling ink; and at least first and second printer
controllers configured to receive print data and
process the print data to output dot data to the
printhead, wherein the first and second printer
controllers are connected to a common input of the
printhead. Optionally the printer controller is
installed in a printer comprising: a printhead
comprising first and second elongate printhead
modules, the printhead modules being parallel to each
other and being disposed end to end on either side of
a join region; at least first and second printer
controllers configured to receive print data and
process the print data to output dot data to the
printhead, wherein the first printer controller
outputs dot data only to the first printhead module
and the second printer controller outputs dot data
only to the second printhead module, wherein the
printhead modules are configured such that no dot data
passes between them. Optionally the printer controller
is installed in a printer comprising: a printhead
comprising first and second elongate printhead
modules, the printhead modules being parallel to each
other and being disposed end to end on either side of
a join region, wherein the first printhead module is
longer than the second printhead module; at least
first and second printer controllers configured to
receive print data and process the print data to
output dot data to the printhead, wherein: the first
printer controller outputs dot data to both the first
printhead module and the second printhead module; and
the second printer controller outputs dot data only to
the second printhead module. Optionally the printer
controller is installed in a printer comprising: a
printhead comprising first and second elongate
printhead modules, the printhead modules being
parallel to each other and being disposed end to end
on either side of a join region, wherein the first
printhead module is longer than the second printhead
module; at least first and second printer controllers
configured to receive print data and process the print
data to output dot data for the printhead, wherein:
the first printer controller outputs dot data to both
the first printhead module and the second controller;
and the second printer controller outputs dot data to
the second printhead module, wherein the dot data
output by the second printer controller includes dot
data it generates and at least some of the dot data
received from the first printer controller.Optionally
the printer controller supplies dot data to at least
one printhead module and at least partially
compensating for errors in ink dot placement by at
least one of a plurality of nozzles on the printhead
module due to erroneous rotational displacement of the
printhead module relative to a carrier, the printer
being configured to: access a correction factor
associated with the at least one printhead module;
determine an order in which at least some of the dot
data is supplied to at least one of the at least one
printhead modules, the order being determined at least
partly on the basis of the correction factor, thereby
to at least partially compensate for the rotational
displacement; and supply the dot data to the printhead
module. Optionally the printer controller supplies dot
data to a printhead module having a plurality of
nozzles for expelling ink, the printhead module
including a plurality of thermal sensors, each of the
thermal sensors being configured to respond to a
temperature at or adjacent at least one of the
nozzles, the printer controller being configured to
modify operation of at least some of the nozzles in
response to the temperature rising above a first
threshold. Optionally the printer controller controls
a printhead comprising at least one monolithic
printhead module, the at least one printhead module
having a plurality of rows of nozzles configured to
extend, in use, across at least part of a printable
pagewidth of the printhead, the nozzles in each row
being grouped into at least first and second fire
groups, the printhead module being configured to
sequentially fire, for each row, the nozzles of each
fire group, such that each nozzle in the sequence from
each fire group is fired simultaneously with
respective corresponding nozzles in the sequence in
the other fire groups, wherein the nozzles are fired
row by row such that the nozzles of each row are all
fired before the nozzles of each subsequent row,
wherein the printer controller is configured to
provide one or more control signals that control the
order of firing of the nozzles. Optionally the printer
controller outputs to a printhead module: dot data to
be printed with at least two different inks; and
control data for controlling printing of the dot data;
the printer controller including at least one
communication output, each or the communication output
being configured to output at least some of the
control data and at least some of the dot data for the
at least two inks.Optionally the printer controller
supplies data to a printhead module including at least
one row of printhead nozzles, at least one row
including at least one displaced row portion, the
displacement of the row portion including a component
in a direction normal to that of a pagewidth to be
printed. Optionally the printer controller supplies
print data to at least one printhead module capable of
printing a maximum of n of channels of print data, the
at least one printhead module being configurable into:
a first mode, in which the printhead module is
configured to receive data for a first number of the
channels; and a second mode, in which the printhead
module is configured to receive print data for a
second number of the channels, wherein the first
number is greater than the second number; wherein the
printer controller is selectively configurable to
supply dot data for the first and second modes.
Optionally the printer controller supplies data to a
printhead comprising a plurality of printhead modules,
the printhead being wider than a reticle step used in
forming the modules, the printhead comprising at least
two types of the modules, wherein each type is
determined by its geometric shape in plan. Optionally
the printer controller supplies one or more control
signals to a printhead module, the printhead module
including at least one row that comprises a plurality
of adjacent sets of n adjacent nozzles, each of the
nozzles being configured to expel ink in response to a
fire signal, the method comprising providing, for each
set of nozzles, a fire signal in accordance with the
sequence: [nozzle position 1, nozzle position n,
nozzle position 2, nozzle position (n-1), ... , nozzle
position*], wherein nozzle position* is at or adjacent
the centre of the set of nozzles. Optionally the
printer controller supplies dot data to a printhead
module comprising at least first and second rows
configured to print ink of a similar type or color, at
least some nozzles in the first row being aligned with
respective corresponding nozzles in the second row in
a direction of intended media travel relative to the
printhead, the printhead module being configurable
such that the nozzles in the first and second pairs of
rows are fired such that some dots output to print
media are printed to by nozzles from the first pair of
rows and at least some other dots output to print
media are printed to by nozzles from the second pair
of rows, the printer controller being configurable to
supply dot data to the printhead module for
printing.Optionally the printer controller supplies
dot data to at least one printhead module, the at
least one printhead module comprising a plurality of
rows, each of the rows comprising a plurality of
nozzles for ejecting ink, wherein the printhead module
includes at least first and second rows configured to
print ink of a similar type or color, the printer
controller being configured to supply the dot data to
the at least one printhead module such that, in the
event a nozzle in the first row is faulty, a
corresponding nozzle in the second row prints an ink
dot at a position on print media at or adjacent a
position where the faulty nozzle would otherwise have
printed it. Optionally the printer controller receives
first data and manipulating the first data to produce
dot data to be printed, the print controller including
at least two serial outputs for supplying the dot data
to at least one printhead. Optionally the printer
controller supplies data to a printhead module
including: at least one row of print nozzles; at least
first and second shift registers for shifting in dot
data supplied from a data source, wherein each shift
register feeds dot data to a group of nozzles, and
wherein each of the groups of the nozzles is
interleaved with at least one of the other groups of
the nozzles. Optionally the printer controller
supplies data to a printhead capable of printing a
maximum of n of channels of print data, the printhead
being configurable into: a first mode, in which the
printhead is configured to receive print data for a
first number of the channels; and a second mode, in
which the printhead is configured to receive print
data for a second number of the channels, wherein the
first number is greater than the second number.
Optionally the printer controller supplies data to a
printhead comprising a plurality of printhead modules,
the printhead being wider than a reticle step used in
forming the modules, the printhead comprising at least
two types of the modules, wherein each type is
determined by its geometric shape in plan. Optionally
the printer controller supplies data to a printhead
module including at least one row that comprises a
plurality of sets of n adjacent nozzles, each of the
nozzles being configured to expel ink in response to a
fire signal, such that, for each set of nozzles, a
fire signal is provided in accordance with the
sequence: [nozzle position 1, nozzle position n,
nozzle position 2, nozzle position (n-1), ... , nozzle
position*], wherein nozzle position x is at or
adjacent the centre of the set of nozzles.Optionally
the printer controller supplies data to a printhead
module including at least one row that comprises a
plurality of adjacent sets of n adjacent nozzles, each
of the nozzles being configured to expel the ink in
response to a fire signal, the printhead being
configured to output ink from nozzles at a first and
wth position in each set of nozzles, and then each
next inward pair of nozzles in each set, until: in the
event n is an even number, all of the nozzles in each
set has been fired; and in the event n is an odd
number, all of the nozzles but a central nozzle in
each set have been fired, and then to fire the central
nozzle. Optionally the printer controller supplies
data to a printhead module for receiving dot data to
be printed using at least two different inks and
control data for controlling printing of the dot data,
the printhead module including a communication input
for receiving the dot data for the at least two colors
and the control data. Optionally the printer
controller supplies data to a printhead module
including at least one row of printhead nozzles, at
least one row including at least one displaced row
portion, the displacement of the row portion including
a component in a direction normal to that of a
pagewidth to be printed. Optionally the printer
controller supplies data to a printhead module having
a plurality of rows of nozzles configured to extend,
in use, across at least part of a printable pagewidth,
the nozzles in each row being grouped into at least
first and second fire groups, the printhead module
being configured to sequentially fire, for each row,
the nozzles of each fire group, such that each nozzle
in the sequence from each fire group is fired
simultaneously with respective corresponding nozzles
in the sequence in the other fire groups, wherein the
nozzles are fired row by row such that the nozzles of
each row are all fired before the nozzles of each
subsequent row. Optionally the printer controller
supplies data to a printhead module comprising at
least first and second rows configured to print ink of
a similar type or color, at least some nozzles in the
first row being aligned with respective corresponding
nozzles in the second row in a direction of intended
media travel relative to the printhead, the printhead
module being configurable such that the nozzles in the
first and second pairs of rows are fired such that
some dots output to print media are printed to by
nozzles from the first pair of rows and at least some
other dots output to print media are printed to by
nozzles from the second pair of rows. Optionally the
printer controller supplies data to a printhead module
that includes:at least one row of print nozzles; at
least first and second shift registers for shifting in
dot data supplied from a data source, wherein each
shift register feeds dot data to a group of nozzles,
and wherein each of the groups of the nozzles is
interleaved with at least one of the other groups of
the nozzles. Optionally the printer controller
supplies data to a printhead module having a plurality
of nozzles for expelling ink, the printhead module
including a plurality of thermal sensors, each of the
thermal sensors being configured to respond to a
temperature at or adjacent at least one of the
nozzles, the printhead module being configured to
modify operation of the nozzles in response to the
temperature rising above a first threshold. Optionally
the printer controller supplies data to a printhead
module comprising a plurality of rows, each of the
rows comprising a plurality of nozzles for ejecting
ink, wherein the printhead module includes at least
first and second rows configured to print ink of a
similar type or color, and being configured such that,
in the event a nozzle in the first row is faulty, a
corresponding nozzle in the second row prints an ink
dot at a position on print media at or adjacent a
position where the faulty nozzle would otherwise have
printed it. Optionally the printhead module includes a
plurality of the rows, the printer controller being
configured to cause firing of each nozzle in each row
simultaneously with the nozzle or nozzles at the same
position in the other rows. Optionally the printer
controller includes a plurality of pairs of the rows,
each pair of rows including an odd row and an even
row, the odd and even rows in each pair being offset
from each other in both x and y directions relative to
an intended direction of print media movement relative
to the printhead, the printer controller being
configured to control the at least one printhead
module to cause firing of at least a plurality of the
odd rows prior to firing any of the even rows, or vice
versa. Optionally all the odd rows are fired before
any of the even rows are fired, or vice versa.
Optionally the printer controller is configured to
control the printhead such that the odd rows, or the
even rows, or both, are fired in a predetermined
order. Optionally the printer controller is
configurable such that the predetermined order is
selectable from a plurality of predetermined available
orders.Optionally the predetermined order is
sequential. Optionally the printer controller is
configurable such that the predetermined order can
commence at any of a plurality of the rows. In a
nineteenth aspect the present invention provides a
printer controller for supplying dot data to a
printhead module comprising at least first and second
rows configured to print ink of a similar type or
color, at least some nozzles in the first row being
aligned with respective corresponding nozzles in the
second row in a direction of intended media travel
relative to the printhead, the printhead module being
configurable such that the nozzles in the first and
second pairs of rows are fired such that some dots
output to print media are printed to by nozzles from
the first pair of rows and at least some other dots
output to print media are printed to by nozzles from
the second pair of rows, the printer controller being
configurable to supply dot data to the printhead
module for printing. Optionally print engine
comprising a printer controller for supplying dot data
to a printhead module comprising at least first and
second rows configured to print ink of a similar type
or color, at least some nozzles in the first row being
aligned with respective corresponding nozzles in the
second row in a direction of intended media travel
relative to the printhead, the printhead module being
configurable such that the nozzles in the first and
second pairs of rows are fired such that some dots
output to print media are printed to by nozzles from
the first pair of rows and at least some other dots
output to print media are printed to by nozzles from
the second pair of rows, the printer controller being
configurable to supply dot data to the printhead
module for printing; and a printhead module, wherein
the printhead module is controllable such that either
of the nozzles in each aligned pair of nozzles in the
first and second rows can be selected to output ink
for a selected dot to be printed on the print media.
Optionally in the event a nozzle in the first row is
faulty, the corresponding nozzle in the second row is
selected to output ink for a dot for which the faulty
nozzle would otherwise have output ink. Optionally the
print engine includes a plurality of sets of the first
and second rows. Optionally each of the sets of the
first and second rows is configured to print in a
single color or ink type.Optionally the first and
second rows in at least one of the sets are separated
by one or more rows from the other set or sets.
Optionally each of the rows includes an odd sub-row
and an even sub-row, the odd and even sub-rows being
offset with respect to each other in a direction of
intended print media travel relative to the printhead.
Optionally the odd and even sub-rows are transversely
offset relative to each other. Optionally the print
engine is configured such that the first and second
rows are fired alternately. Optionally the print
engine comprises a plurality of the printhead modules.
Optionally a printer including a printer controller
for supplying dot data to a printhead module
comprising at least first and second rows configured
to print ink of a similar type or color, at least some
nozzles in the first row being aligned with respective
corresponding nozzles in the second row in a direction
of intended media travel relative to the printhead,
the printhead module being configurable such that the
nozzles in the first and second pairs of rows are
fired such that some dots output to print media are
printed to by nozzles from the first pair of rows and
at least some other dots output to print media are
printed to by nozzles from the second pair of rows,
the printer controller being configurable to supply
dot data to the printhead module for printing.
Optionally a printer including a print engine
comprising a printer controller for supplying dot data
to a printhead module comprising at least first and
second rows configured to print ink of a similar type
or color, at least some nozzles in the first row being
aligned with respective corresponding nozzles in the
second row in a direction of intended media travel
relative to the printhead, the printhead module being
configurable such that the nozzles in the first and
second pairs of rows are fired such that some dots
output to print media are printed to by nozzles from
the first pair of rows and at least some other dots
output to print media are printed to by nozzles from
the second pair of rows, the printer controller being
configurable to supply dot data to the printhead
module for printing; and a printhead module, wherein
the printhead module is controllable such that either
of the nozzles in each aligned pair of nozzles in the
first and second rows can be selected to output ink
for a selected dot to be printed on the print
media.Optionally the printer controller is for
implementing a method of expelling ink from a
printhead module including at least one row that
comprises a plurality of sets of n adjacent nozzles,
each of the nozzles being configured to expel ink in
response to a fire signal, the method comprising the
steps of: (a) providing a fire signal to nozzles at a
first and nth position in each set of nozzles; (b)
providing a fire signal to the next inward pair of
nozzles in each set; (c) in the event n is an even
number, repeating step (b) until all of the nozzles in
each set has been fired; and (d) in the event n is an
odd number, repeating step (b) until all of the
nozzles but a central nozzle in each set have been
fired, and then firing the central nozzle. Optionally
the printer controller is manufactured in accordance
with a method of manufacturing a plurality of
printhead modules, at least some of which are capable
of being combined in pairs to form bilithic pagewidth
printheads, the method comprising the step of laying
out each of the plurality of printhead modules on a
wafer substrate, wherein at least one of the printhead
modules is right-handed and at least another is
left-handed. Optionally the printer controller
supplies data to a printhead module including: at
least one row of print nozzles; at least two shift
registers for shifting in dot data supplied from a
data source to each of the at least one rows, wherein
each print nozzle obtains dot data to be fired from an
element of one of the shift registers. Optionally the
printer controller is installed in a printer
comprising: a printhead comprising at least a first
elongate printhead module, the at least one printhead
module including at least one row of print nozzles for
expelling ink; and at least first and second printer
controllers configured to receive print data and
process the print data to output dot data to the
printhead, wherein the first and second printer
controllers are connected to a common input of the
printhead. Optionally the printer controller is
installed in a printer comprising: a printhead
comprising first and second elongate printhead
modules, the printhead modules being parallel to each
other and being disposed end to end on either side of
a join region;at least first and second printer
controllers configured to receive print data and
process the print data to output dot data to the
printhead, wherein the first printer controller
outputs dot data only to the first printhead module
and the second printer controller outputs dot data
only to the second printhead module, wherein the
printhead modules are configured such that no dot data
passes between them. Optionally the printer controller
is installed in a printer comprising: a printhead
comprising first and second elongate printhead
modules, the printhead modules being parallel to each
other and being disposed end to end on either side of
a join region, wherein the first printhead module is
longer than the second printhead module; at least
first and second printer controllers configured to
receive print data and process the print data to 



output dot data to the printhead, wherein: the first
printer controller outputs dot data to both the first
printhead module and the second printhead module; and
the second printer controller outputs dot data only to
the second printhead module. Optionally the printer
controller is installed in a printer comprising: a
printhead comprising first and second elongate
printhead modules, the printhead modules being
parallel to each other and being disposed end to end
on either side of a join region, wherein the first
printhead module is longer than the second printhead
module; at least first and second printer controllers
configured to receive print data and process the print
data to output dot data for the printhead, wherein:
the first printer controller outputs dot data to both
the first printhead module and the second controller;
and the second printer controller outputs dot data to
the second printhead module, wherein the dot data
output by the second printer controller includes dot
data it generates and at least some of the dot data
received from the first printer controller. Optionally
the printer controller supplies dot data to at least
one printhead module and at least partially
compensating for errors in ink dot placement by at
least one of a plurality of nozzles on the printhead
module due to erroneous rotational displacement of the
printhead module relative to a carrier, the printer
being configured to: access a correction factor
associated with the at least one printhead module;
determine an order in which at least some of the dot
data is supplied to at least one of the at least one
printhead modules, the order being determined at least
partly on the basis of the correction factor, thereby
to at least partially compensate for the rotational
displacement; and supply the dot data to the printhead
module.Optionally the printer controller supplies dot
data to a printhead module having a plurality of
nozzles for expelling ink, the printhead module
including a plurality of thermal sensors, each of the
thermal sensors being configured to respond to a
temperature at or adjacent at least one of the
nozzles, the printer controller being configured to
modify operation of at least some of the nozzles in
response to the temperature rising above a first
threshold. Optionally the printer controller controls
a printhead comprising at least one monolithic
printhead module, the at least one printhead module
having a plurality of rows of nozzles configured to
extend, in use, across at least part of a printable
pagewidth of the printhead, the nozzles in each row
being grouped into at least first and second fire
groups, the printhead module being configured to
sequentially fire, for each row, the nozzles of each
fire group, such that each nozzle in the sequence from
each fire group is fired simultaneously with
respective corresponding nozzles in the sequence in
the other fire groups, wherein the nozzles are fired
row by row such that the nozzles of each row are all
fired before the nozzles of each subsequent row,
wherein the printer controller is configured to
provide one or more control signals that control the
order of firing of the nozzles. Optionally the printer
controller outputs to a printhead module: dot data to
be printed with at least two different inks; and
control data for controlling printing of the dot data;
the printer controller including at least one
communication output, each or the communication output
being configured to output at least some of the
control data and at least some of the dot data for the
at least two inks. Optionally the printer controller
supplies data to a printhead module including at least
one row of printhead nozzles, at least one row
including at least one displaced row portion, the
displacement of the row portion including a component
in a direction normal to that of a pagewidth to be
printed. Optionally the printer controller supplies
print data to at least one printhead module capable of
printing a maximum of n of channels of print data, the
at least one printhead module being configurable into:
a first mode, in which the printhead module is
configured to receive data for a first number of the
channels; and a second mode, in which the printhead
module is configured to receive print data for a
second number of the channels, wherein the first
number is greater than the second number; wherein the
printer controller is selectively configurable to
supply dot data for the first and second
modes.Optionally the printer controller supplies data
to a printhead comprising a plurality of printhead
modules, the printhead being wider than a reticle step
used in forming the modules, the printhead comprising
at least two types of the modules, wherein each type
is determined by its geometric shape in plan.
Optionally the printer controller supplies one or more
control signals to a printhead module, the printhead
module including at least one row that comprises a
plurality of adjacent sets of n adjacent nozzles, each
of the nozzles being configured to expel ink in
response to a fire signal, the method comprising
providing, for each set of nozzles, a fire signal in
accordance with the sequence: [nozzle position 1,
nozzle position n, nozzle position 2, nozzle position
(j i-1), ... , nozzle position x], wherein nozzle
position x is at or adjacent the centre of the set of
nozzles. Optionally the printer controller supplies
dot data to a printhead module comprising at least
first and second rows configured to print ink of a
similar type or color, at least some nozzles in the
first row being aligned with respective corresponding
nozzles in the second row in a direction of intended
media travel relative to the printhead, the printhead
module being configurable such that the nozzles in the
first and second pairs of rows are fired such that
some dots output to print media are printed to by
nozzles from the first pair of rows and at least some
other dots output to print media are printed to by
nozzles from the second pair of rows, the printer
controller being configurable to supply dot data to
the printhead module for printing. Optionally the
printer controller supplies dot data to at least one
printhead module, the at least one printhead module
comprising a plurality of rows, each of the rows
comprising a plurality of nozzles for ejecting ink,
wherein the printhead module includes at least first
and second rows configured to print ink of a similar
type or color, the printer controller being configured
to supply the dot data to the at least one printhead
module such that, in the event a nozzle in the first
row is faulty, a corresponding nozzle in the second
row prints an ink dot at a position on print media at
or adjacent a position where the faulty nozzle would
otherwise have printed it. Optionally the printer
controller receives first data and manipulating the
first data to produce dot data to be printed, the
print controller including at least two serial outputs
for supplying the dot data to at least one printhead.
Optionally the printer controller supplies data to a
printhead module including: at least one row of print
nozzles;at least first and second shift registers for
shifting in dot data supplied from a data source,
wherein each shift register feeds dot data to a group
of nozzles, and wherein each of the groups of the
nozzles is interleaved with at least one of the other
groups of the nozzles. Optionally the printer
controller supplies data to a printhead capable of
printing a maximum of n of channels of print data, the
printhead being configurable into: a first mode, in
which the printhead is configured to receive print
data for a first number of the channels; and a second
mode, in which the printhead is configured to receive
print data for a second number of the channels,
wherein the first number is greater than the second
number. Optionally the printer controller supplies
data to a printhead comprising a plurality of
printhead modules, the printhead being wider than a
reticle step used in forming the modules, the
printhead comprising at least two types of the
modules, wherein each type is determined by its
geometric shape in plan. Optionally the printer
controller supplies data to a printhead module
including at least one row that comprises a plurality
of sets of n adjacent nozzles, each of the nozzles
being configured to expel ink in response to a fire
signal, such that, for each set of nozzles, a fire
signal is provided in accordance with the sequence:
[nozzle position 1, nozzle position n, nozzle position
2, nozzle position (n-1), ... nozzle position*],
wherein nozzle position x is at or adjacent the centre
of the set of nozzles. Optionally the printer
controller supplies data to a printhead module
including at least one row that comprises a plurality
of adjacent sets of n adjacent nozzles, each of the
nozzles being configured to expel the ink in response
to a fire signal, the printhead being configured to
output ink from nozzles at a first and th position in
each set of nozzles, and then each next inward pair of
nozzles in each set, until: in the event n is an even
number, all of the nozzles in each set has been fired;
and in the event n is an odd number, all of the
nozzles but a central nozzle in each set have been
fired, and then to fire the central nozzle. Optionally
the printer controller supplies data to a printhead
module for receiving dot data to be printed using at
least two different inks and control data for
controlling printing of the dot data, the printhead
module including a communication input for receiving
the dot data for the at least two colors and the
control data.Optionally the printer controller
supplies data to a printhead module including at least
one row of printhead nozzles, at least one row
including at least one displaced row portion, the
displacement of the row portion including a component
in a direction normal to that of a pagewidth to be
printed. Optionally the printer controller supplies
data to a printhead module having a plurality of rows
of nozzles configured to extend, in use, across at
least part of a printable pagewidth, the nozzles in
each row being grouped into at least first and second
fire groups, the printhead module being configured to
sequentially fire, for each row, the nozzles of each
fire group, such that each nozzle in the sequence from
each fire group is fired simultaneously with
respective corresponding nozzles in the sequence in
the other fire groups, wherein the nozzles are fired
row by row such that the nozzles of each row are all
fired before the nozzles of each subsequent row.
Optionally the printer controller supplies data to a
printhead module comprising at least first and second
rows configured to print ink of a similar type or
color, at least some nozzles in the first row being
aligned with respective corresponding nozzles in the
second row in a direction of intended media travel
relative to the printhead, the printhead module being
configurable such that the nozzles in the first and
second pairs of rows are fired such that some dots
output to print media are printed to by nozzles from
the first pair of rows and at least some other dots
output to print media are printed to by nozzles from
the second pair of rows. Optionally the printer
controller supplies data to a printhead module that
includes: at least one row of print nozzles; at least
first and second shift registers for shifting in dot
data supplied from a data source, wherein each shift
register feeds dot data to a group of nozzles, and
wherein each of the groups of the nozzles is
interleaved with at least one of the other groups of
the nozzles. Optionally the printer controller
supplies data to a printhead module having a plurality
of nozzles for expelling ink, the printhead module
including a plurality of thermal sensors, each of the
thermal sensors being configured to respond to a
temperature at or adjacent at least one of the
nozzles, the printhead module being configured to
modify operation of the nozzles in response to the
temperature rising above a first threshold. Optionally
the printer controller supplies data to a printhead
module comprising a plurality of rows, each of the
rows comprising a plurality of nozzles for ejecting
ink, wherein the printhead module includes at least
first andsecond rows configured to print ink of a
similar type or color, and being configured such that,
in the event a nozzle in the first row is faulty, a
corresponding nozzle in the second row prints an ink
dot at a position on print media at or adjacent a
position where the faulty nozzle would otherwise have
printed it. In a twentieth aspect the present
invention provides a printer controller for supplying
dot data to at least one printhead module, the at
least one printhead module comprising a plurality of
rows, each of the rows comprising a plurality of
nozzles for ejecting ink, wherein the printhead module
includes at least first and second rows configured to
print ink of a similar type or color, the printer
controller being configured to supply the dot data to
the at least one printhead module such that, in the
event a nozzle in the first row is faulty, a
corresponding nozzle in the second row prints an ink
dot at a position on print media at or adjacent a
position where the faulty nozzle would otherwise have
printed it. Optionally a print engine comprising a
printer controller for supplying dot data to at least
one printhead module, the at least one printhead
module comprising a plurality of rows, each of the
rows comprising a plurality of nozzles for ejecting
ink, wherein the printhead module includes at least
first and second rows configured to print ink of a
similar type or color, the printer controller being
configured to supply the dot data to the at least one
printhead module such that, in the event a nozzle in
the first row is faulty, a corresponding nozzle in the
second row prints an ink dot at a position on print
media at or adjacent a position where the faulty
nozzle would otherwise have printed it; and the at
least one printhead module, wherein each nozzle in the
first row is paired with a nozzle in the second row,
such that each pair of nozzles is aligned in an
intended direction of print media travel relative to
the printhead module. Optionally the print engine
includes a plurality of sets of the first and second
rows. Optionally each of the sets of the first and
second rows is configured to print in a single color
or ink type. Optionally each of the rows includes an
odd and an even sub-row, the odd and even sub-rows
being offset with respect to each other in a direction
of print media travel relative to the printhead in
use. Optionally the odd and even sub-rows are
transversely offset with respect to each
other.Optionally a printer including at least one
printer controller for supplying dot data to at least
one printhead module, the at least one printhead
module comprising a plurality of rows, each of the
rows comprising a plurality of nozzles for ejecting
ink, wherein the printhead module includes at least
first and second rows configured to print ink of a
similar type or color, the printer controller being
configured to supply the dot data to the at least one
printhead module such that, in the event a nozzle in
the first row is faulty, a corresponding nozzle in the
second row prints an ink dot at a position on print
media at or adjacent a position where the faulty
nozzle would otherwise have printed it. Optionally a
printer includes at least one print engine comprising
a printer controller for supplying dot data to at
least one printhead module, the at least one printhead
module comprising a plurality of rows, each of the
rows comprising a plurality of nozzles for ejecting
ink, wherein the printhead module includes at least
first and second rows configured to print ink of a
similar type or color, the printer controller being
configured to supply the dot data to the at least one
printhead module such that, in the event a nozzle in
the first row is faulty, a corresponding nozzle in the
second row prints an ink dot at a position on print
media at or adjacent a position where the faulty
nozzle would otherwise have printed it; and the at
least one printhead module, wherein each nozzle in the
first row is paired with a nozzle in the second row,
such that each pair of nozzles is aligned in an
intended direction of print media travel relative to
the printhead module. Optionally the printer
controller is for implementing a method of expelling
ink from a printhead module including at least one row
that comprises a plurality of sets of n adjacent
nozzles, each of the nozzles being configured to expel
ink in response to a fire signal, the method
comprising the steps of: (a) providing a fire signal
to nozzles at a first and wth position in each set of
nozzles; (b) providing a fire signal to the next
inward pair of nozzles in each set; (c) in the event n
is an even number, repeating step (b) until all of the
nozzles in each set has been fired; and (d) in the
event n is an odd number, repeating step (b) until all
of the nozzles but a central nozzle in each set have
been fired, and then firing the central nozzle.
Optionally the printer controller is manufactured in
accordance with a method of manufacturing a plurality
of printhead modules, at least some of which are
capable of being combined in pairs to form bilithic
pagewidth printheads, the method comprising the step
of laying out each of the plurality of printhead
modules on a wafer substrate, wherein at least one of
the printhead modules is right-handed and at least
another is left-handed.Optionally the printer
controller supplies data to a printhead module
including: at least one row of print nozzles; at least
two shift registers for shifting in dot data supplied
from a data source to each of the at least one rows,
wherein each print nozzle obtains dot data to be fired
from an element of one of the shift registers.
Optionally the printer controller is installed in a
printer comprising: a printhead comprising at least a
first elongate printhead module, the at least one
printhead module including at least one row of print
nozzles for expelling ink; and at least first and
second printer controllers configured to receive print
data and process the print data to output dot data to
the printhead, wherein the first and second printer
controllers are connected to a common input of the
printhead. Optionally the printer controller is
installed in a printer comprising: a printhead
comprising first and second elongate printhead
modules, the printhead modules being parallel to each
other and being disposed end to end on either side of
a join region; at least first and second printer
controllers configured to receive print data and
process the print data to output dot data to the
printhead, wherein the first printer controller
outputs dot data only to the first printhead module
and the second printer controller outputs dot data
only to the second printhead module, wherein the
printhead modules are configured such that no dot data
passes between them. Optionally the printer controller
is installed in a printer comprising: a printhead
comprising first and second elongate printhead
modules, the printhead modules being parallel to each
other and being disposed end to end on either side of
a join region, wherein the first printhead module is
longer than the second printhead module; at least
first and second printer controllers configured to
receive print data and process the print data to
output dot data to the printhead, wherein: the first
printer controller outputs dot data to both the first
printhead module and the second printhead module; and
the second printer controller outputs dot data only to
the second printhead module. Optionally the printer
controller is installed in a printer comprising:a
printhead comprising first and second elongate
printhead modules, the printhead modules being
parallel to each other and being disposed end to end
on either side of a join region, wherein the first
printhead module is longer than the second printhead
module; at least first and second printer controllers
configured to receive print data and process the print
data to output dot data for the printhead, wherein:
the first printer controller outputs dot data to both
the first printhead module and the second controller;
and the second printer controller outputs dot data to
the second printhead module, wherein the dot data
output by the second printer controller includes dot
data it generates and at least some of the dot data
received from the first printer controller. Optionally
the printer controller supplies dot data to at least
one printhead module and at least partially
compensating for errors in ink dot placement by at
least one of a plurality of nozzles on the printhead
module due to erroneous rotational displacement of the
printhead module relative to a carrier, the printer
being configured to: access a correction factor
associated with the at least one printhead module;
determine an order in which at least some of the dot
data is supplied to at least one of the at least one
printhead modules, the order being determined at least
partly on the basis of the correction factor, thereby
to at least partially compensate for the rotational
displacement; and supply the dot data to the printhead
module. Optionally the printer controller supplies dot
data to a printhead module having a plurality of
nozzles for expelling ink, the printhead module
including a plurality of thermal sensors, each of the
thermal sensors being configured to respond to a
temperature at or adjacent at least one of the
nozzles, the printer controller being configured to
modify operation of at least some of the nozzles in
response to the temperature rising above a first
threshold. Optionally the printer controller controls
a printhead comprising at least one monolithic
printhead module, the at least one printhead module
having a plurality of rows of nozzles configured to
extend, in use, across at least part of a printable
pagewidth of the printhead, the nozzles in each row
being grouped into at least first and second fire
groups, the printhead module being configured to
sequentially fire, for each row, the nozzles of each
fire group, such that each nozzle in the sequence from
each fire group is fired simultaneously with
respective corresponding nozzles in the sequence in
the other fire groups, wherein the nozzles are fired
row by row such that the nozzles of each row are all
fired before the nozzles of each subsequent row,
wherein the printer controller is configured to
provide one or more control signals that control the
order of firing of the nozzles. Optionally the printer
controller outputs to a printhead module:dot data to
be printed with at least two different inks; and
control data for controlling printing of the dot data;
the printer controller including at least one
communication output, each or the communication output
being configured to output at least some of the
control data and at least some of the dot data for the
at least two inks. Optionally the printer controller
supplies data to a printhead module including at least
one row of printhead nozzles, at least one row
including at least one displaced row portion, the
displacement of the row portion including a component
in a direction normal to that of a pagewidth to be
printed. Optionally the printer controller supplies
print data to at least one printhead module capable of
printing a maximum of n of channels of print data, the
at least one printhead module being configurable into:
a first mode, in which the printhead module is
configured to receive data for a first number of the
channels; and a second mode, in which the printhead
module is configured to receive print data for a
second number of the channels, wherein the first
number is greater than the second number; wherein the
printer controller is selectively configurable to
supply dot data for the first and second modes.
Optionally the printer controller supplies data to a
printhead comprising a plurality of printhead modules,
the printhead being wider than a reticle step used in
forming the modules, the printhead comprising at least
two types of the modules, wherein each type is
determined by its geometric shape in plan. Optionally
the printer controller supplies one or more control
signals to a printhead module, the printhead module
including at least one row that comprises a plurality
of adjacent sets of n adjacent nozzles, each of the
nozzles being configured to expel ink in response to a
fire signal, the method comprising providing, for each
set of nozzles, a fire signal in accordance with the
sequence: [nozzle position 1, nozzle position n,
nozzle position 2, nozzle position (n-1), ... , nozzle
position*], wherein nozzle position is at or adjacent
the centre of the set of nozzles. Optionally the
printer controller supplies dot data to a printhead
module comprising at least first and second rows
configured to print ink of a similar type or color, at
least some nozzles in the first row being aligned with
respective corresponding nozzles in the second row in
a direction of intended media travel relative to the
printhead, the printhead module being configurable
such that the nozzles in the first and second pairs of
rows arefired such that some dots output to print
media are printed to by nozzles from the first pair of
rows and at least some other dots output to print
media are printed to by nozzles from the second pair
of rows, the printer controller being configurable to
supply dot data to the printhead module for printing.
Optionally the printer controller supplies dot data to
at least one printhead module, the at least one
printhead module comprising a plurality of rows, each
of the rows comprising a plurality of nozzles for
ejecting ink, wherein the printhead module includes at
least first and second rows configured to print ink of
a similar type or color, the printer controller being
configured to supply the dot data to the at least one
printhead module such that, in the event a nozzle in
the first row is faulty, a corresponding nozzle in the
second row prints an ink dot at a position on print
media at or adjacent a position where the faulty
nozzle would otherwise have printed it. Optionally the
printer controller receives first data and
manipulating the first data to produce dot data to be
printed, the print controller including at least two
serial outputs for supplying the dot data to at least
one printhead. Optionally the printer controller
supplies data to a printhead module including: at
least one row of print nozzles; at least first and
second shift registers for shifting in dot data
supplied from a data source, wherein each shift
register feeds dot data to a group of nozzles, and
wherein each of the groups of the nozzles is
interleaved with at least one of the other groups of
the nozzles. Optionally the printer controller
supplies data to a printhead capable of printing a
maximum of n of channels of print data, the printhead
being configurable into: a first mode, in which the
printhead is configured to receive print data for a
first number of the channels; and a second mode, in
which the printhead is configured to receive print
data for a second number of the channels, wherein the
first number is greater than the second number.
Optionally the printer controller supplies data to a
printhead comprising a plurality of printhead modules,
the printhead being wider than a reticle step used in
forming the modules, the printhead comprising at least
two types of the modules, wherein each type is
determined by its geometric shape in plan.Optionally
the printer controller supplies data to a printhead
module including at least one row that comprises a
plurality of sets of n adjacent nozzles, each of the
nozzles being configured to expel ink in response to a
fire signal, such that, for each set of nozzles, a
fire signal is provided in accordance with the
sequence: [nozzle position 1, nozzle position n,
nozzle position 2, nozzle position (n-1), ... , nozzle
position x], wherein nozzle position x is at or
adjacent the centre of the set of nozzles. Optionally
the printer controller supplies data to a printhead
module including at least one row that comprises a
plurality of adjacent sets of n adjacent nozzles, each
of the nozzles being configured to expel the ink in
response to a fire signal, the printhead being
configured to output ink from nozzles at a first and
wth position in each set of nozzles, and then each
next inward pair of nozzles in each set, until: in the
event n is an even number, all of the nozzles in each
set has been fired; and in the event n is an odd
number, all of the nozzles but a central nozzle in
each set have been fired, and then to fire the central
nozzle. Optionally the printer controller supplies
data to a printhead module for receiving dot data to
be printed using at least two different inks and
control data for controlling printing of the dot data,
the printhead module including a communication input
for receiving the dot data for the at least two colors
and the control data. Optionally the printer
controller supplies data to a printhead module
including at least one row of printhead nozzles, at
least one row including at least one displaced row
portion, the displacement of the row portion including
a component in a direction normal to that of a
pagewidth to be printed. Optionally the printer
controller supplies data to a printhead module having
a plurality of rows of nozzles configured to extend,
in use, across at least part of a printable pagewidth,
the nozzles in each row being grouped into at least
first and second fire groups, the printhead module
being configured to sequentially fire, for each row,
the nozzles of each fire group, such that each nozzle
in the sequence from each fire group is fired
simultaneously with respective corresponding nozzles
in the sequence in the other fire groups, wherein the
nozzles are fired row by row such that the nozzles of
each row are all fired before the nozzles of each
subsequent row. Optionally the printer controller
supplies data to a printhead module comprising at
least first and second rows configured to print ink of
a similar type or color, at least some nozzles in the
first row being aligned with respective corresponding
nozzles in the second row in a direction of intended
media travel relative to the printhead, the printhead
module being configurable such that the nozzles in the
first and second pairs of rows arefired such that some
dots output to print media are printed to by nozzles
from the first pair of rows and at least some other
dots output to print media are printed to by nozzles
from the second pair of rows. Optionally the printer
controller supplies data to a printhead module that
includes: at least one row of print nozzles; at least
first and second shift registers for shifting in dot
data supplied from a data source, wherein each shift
register feeds dot data to a group of nozzles, and
wherein each of the groups of the nozzles is
interleaved with at least one of the other groups of
the nozzles. Optionally the printer controller
supplies data to a printhead module having a plurality
of nozzles for expelling ink, the printhead module
including a plurality of thermal sensors, each of the
thermal sensors being configured to respond to a
temperature at or adjacent at least one of the
nozzles, the printhead module being configured to
modify operation of the nozzles in response to the
temperature rising above a first threshold. Optionally
the printer controller supplies data to a printhead
module comprising a plurality of rows, each of the
rows comprising a plurality of nozzles for ejecting
ink, wherein the printhead module includes at least
first and second rows configured to print ink of a
similar type or color, and being configured such that,
in the event a nozzle in the first row is faulty, a
corresponding nozzle in the second row prints an ink
dot at a position on print media at or adjacent a
position where the faulty nozzle would otherwise have
printed it. In a twenty first aspect the present
invention provides a printer controller for receiving
first data and manipulating the first data to produce
dot data to be printed, the print controller including
at least two serial outputs for supplying the dot data
to at least one printhead, wherein each of the serial
outputs is configured to supply dot data for at least
two channels of the at least one printhead. Optionally
the at least two channels include at least two color
channels. Optionally the at least two channels include
at least one fixative channel. Optionally the at least
two channels include at least one infrared ink
channel.Optionally the first data includes one or more
instructions associated with production of the dot
data from the first data, the print controller
including processing means for producing the dot data
from the first data on the basis of the one or more
instructions. Optionally the printhead is a pagewidth
printhead. Optionally the printer controller is for
implementing a method of expelling ink from a
printhead module including at least one row that
comprises a plurality of sets of n adjacent nozzles,
each of the nozzles being configured to expel ink in
response to a fire signal, the method comprising the
steps of: (a) providing a fire signal to nozzles at a
first and nth position in each set of nozzles; (b)
providing a fire signal to the next inward pair of
nozzles in each set; (c) in the event n is an even
number, repeating step (b) until all of the nozzles in
each set has been fired; and (d) in the event n is an
odd number, repeating step (b) until all of the
nozzles but a central nozzle in each set have been
fired, and then firing the central nozzle. Optionally
the printer controller is manufactured in accordance
with a method of manufacturing a plurality of
printhead modules, at least some of which are capable
of being combined in pairs to form bilithic pagewidth
printheads, the method comprising the step of laying
out each of the plurality of printhead modules on a
wafer substrate, wherein at least one of the printhead
modules is right-handed and at least another is
left-handed. Optionally the printer controller
supplies data to a printhead module including: at
least one row of print nozzles; at least two shift
registers for shifting in dot data supplied from a
data source to each of the at least one rows, wherein
each print nozzle obtains dot data to be fired from an
element of one of the shift registers. Optionally the
printer controller is installed in a printer
comprising: a printhead comprising at least a first
elongate printhead module, the at least one printhead
module including at least one row of print nozzles for
expelling ink; and at least first and second printer
controllers configured to receive print data and
process the print data to output dot data to the
printhead, wherein the first and second printer
controllers are connected to a common input of the
printhead.Optionally the printer controller is
installed in a printer comprising: a printhead
comprising first and second elongate printhead
modules, the printhead modules being parallel to each
other and being disposed end to end on either side of
a join region; at least first and second printer
controllers configured to receive print data and
process the print data to 



output dot data to the printhead, wherein the first
printer controller outputs dot data only to the first
printhead module and the second printer controller
outputs dot data only to the second printhead module,
wherein the printhead modules are configured such that
no dot data passes between them. Optionally the
printer controller is installed in a printer
comprising: a printhead comprising first and second
elongate printhead modules, the printhead modules
being parallel to each other and being disposed end to
end on either side of a join region, wherein the first
printhead module is longer than the second printhead
module; at least first and second printer controllers
configured to receive print data and process the print
data to output dot data to the printhead, wherein: the
first printer controller outputs dot data to both the
first printhead module and the second printhead
module; and the second printer controller outputs dot
data only to the second printhead module. Optionally
the printer controller is installed in a printer
comprising: a printhead comprising first and second
elongate printhead modules, the printhead modules
being parallel to each other and being disposed end to
end on either side of a join region, wherein the first
printhead module is longer than the second printhead
module; at least first and second printer controllers
configured to receive print data and process the print
data to output dot data for the printhead, wherein:
the first printer controller outputs dot data to both
the first printhead module and the second controller;
and the second printer controller outputs dot data to
the second printhead module, wherein the dot data
output by the second printer controller includes dot
data it generates and at least some of the dot data
received from the first printer controller. Optionally
the printer controller supplies dot data to at least
one printhead module and at least partially
compensating for errors in ink dot placement by at
least one of a plurality of nozzles on the printhead
module due to erroneous rotational displacement of the
printhead module relative to a carrier, the printer
being configured to: access a correction factor
associated with the at least one printhead module;
determine an order in which at least some of the dot
data is supplied to at least one of the at least one
printhead modules, the order being determined at least
partly on the basis of the correction factor, thereby
to at least partially compensate for the rotational
displacement; and supply the dot data to the printhead
module. Optionally the printer controller supplies dot
data to a printhead module having a plurality of
nozzles for expelling ink, the printhead module
including a plurality of thermal sensors, each of the
thermal sensors being configured to respond to a
temperature at or adjacent at least one of the
nozzles, the printer controller being configured to
modify operation of at least some of the nozzles in
response to the temperature rising above a first
threshold. Optionally the printer controller controls
a printhead comprising at least one monolithic
printhead module, the at least one printhead module
having a plurality of rows of nozzles configured to
extend, in use, across at least part of a printable
pagewidth of the printhead, the nozzles in each row
being grouped into at least first and second fire
groups, the printhead module being configured to
sequentially fire, for each row, the nozzles of each
fire group, such that each nozzle in the sequence from
each fire group is fired simultaneously with
respective corresponding nozzles in the sequence in
the other fire groups, wherein the nozzles are fired
row by row such that the nozzles of each row are all
fired before the nozzles of each subsequent row,
wherein the printer controller is configured to
provide one or more control signals that control the
order of firing of the nozzles. Optionally the printer
controller outputs to a printhead module: dot data to
be printed with at least two different inks; and
control data for controlling printing of the dot data;
the printer controller including at least one
communication output, each or the communication output
being configured to output at least some of the
control data and at least some of the dot data for the
at least two inks. Optionally the printer controller
supplies data to a printhead module including at least
one row of printhead nozzles, at least one row
including at least one displaced row portion, the
displacement of the row portion including a component
in a direction normal to that of a pagewidth to be
printed. Optionally the printer controller supplies
print data to at least one printhead module capable of
printing a maximum of n of channels of print data, the
at least one printhead module being configurable
into:a first mode, in which the printhead module is
configured to receive data for a first number of the
channels; and a second mode, in which the printhead
module is configured to receive print data for a
second number of the channels, wherein the first
number is greater than the second number; wherein the
printer controller is selectively configurable to
supply dot data for the first and second modes.
Optionally the printer controller supplies data to a
printhead comprising a plurality of printhead modules,
the printhead being wider than a reticle step used in
forming the modules, the printhead comprising at least
two types of the modules, wherein each type is
determined by its geometric shape in plan. Optionally
the printer controller supplies one or more control
signals to a printhead module, the printhead module
including at least one row that comprises a plurality
of adjacent sets of n adjacent nozzles, each of the
nozzles being configured to expel ink in response to a
fire signal, the method comprising providing, for each
set of nozzles, a fire signal in accordance with the
sequence: [nozzle position 1, nozzle position n,
nozzle position 2, nozzle position (n-1), ... , nozzle
position x], wherein nozzle position x is at or
adjacent the centre of the set of nozzles. Optionally
the printer controller supplies dot data to a
printhead module comprising at least first and second
rows configured to print ink of a similar type or
color, at least some nozzles in the first row being
aligned with respective corresponding nozzles in the
second row in a direction of intended media travel
relative to the printhead, the printhead module being
configurable such that the nozzles in the first and
second pairs of rows are fired such that some dots
output to print media are printed to by nozzles from
the first pair of rows and at least some other dots
output to print media are printed to by nozzles from
the second pair of rows, the printer controller being
configurable to supply dot data to the printhead
module for printing. Optionally the printer controller
supplies dot data to at least one printhead module,
the at least one printhead module comprising a
plurality of rows, each of the rows comprising a
plurality of nozzles for ejecting ink, wherein the
printhead module includes at least first and second
rows configured to print ink of a similar type or
color, the printer controller being configured to
supply the dot data to the at least one printhead
module such that, in the event a nozzle in the first
row is faulty, a corresponding nozzle in the second
row prints an ink dot at a position on print media at
or adjacent a position where the faulty nozzle would
otherwise have printed it.Optionally the printer
controller receives first data and manipulating the
first data to produce dot data to be printed, the
print controller including at least two serial outputs
for supplying the dot data to at least one printhead.
Optionally the printer controller supplies data to a
printhead module including: at least one row of print
nozzles; at least first and second shift registers for
shifting in dot data supplied from a data source,
wherein each shift register feeds dot data to a group
of nozzles, and wherein each of the groups of the
nozzles is interleaved with at least one of the other
groups of the nozzles. Optionally the printer
controller supplies data to a printhead capable of
printing a maximum of n of channels of print data, the
printhead being configurable into: a first mode, in
which the printhead is configured to receive print
data for a first number of the channels; and a second
mode, in which the printhead is configured to receive
print data for a second number of the channels,
wherein the first number is greater than the second
number. Optionally the printer controller supplies
data to a printhead comprising a plurality of
printhead modules, the printhead being wider than a
reticle step used in forming the modules, the
printhead comprising at least two types of the
modules, wherein each type is determined by its
geometric shape in plan. Optionally the printer
controller supplies data to a printhead module
including at least one row that comprises a plurality
of sets of n adjacent nozzles, each of the nozzles
being configured to expel ink in response to a fire
signal, such that, for each set of nozzles, a fire
signal is provided in accordance with the sequence:
[nozzle position 1, nozzle position n, nozzle position
2, nozzle position (j i-1), ... , nozzle position*],
wherein nozzle position x is at or adjacent the centre
of the set of nozzles. Optionally the printer
controller supplies data to a printhead module
including at least one row that comprises a plurality
of adjacent sets of n adjacent nozzles, each of the
nozzles being configured to expel the ink in response
to a fire signal, the printhead being configured to
output ink from nozzles at a first and "th position in
each set of nozzles, and then each next inward pair of
nozzles in each set, until: in the event n is an even
number, all of the nozzles in each set has been fired;
andin the event n is an odd number, all of the nozzles
but a central nozzle in each set have been fired, and
then to fire the central nozzle. Optionally the
printer controller supplies data to a printhead module
for receiving dot data to be printed using at least
two different inks and control data for controlling
printing of the dot data, the printhead module
including a communication input for receiving the dot
data for the at least two colors and the control data.
Optionally the printer controller supplies data to a
printhead module including at least one row of
printhead nozzles, at least one row including at least
one displaced row portion, the displacement of the row
portion including a component in a direction normal to
that of a pagewidth to be printed. Optionally the
printer controller supplies data to a printhead module
having a plurality of rows of nozzles configured to
extend, in use, across at least part of a printable
pagewidth, the nozzles in each row being grouped into
at least first and second fire groups, the printhead
module being configured to sequentially fire, for each
row, the nozzles of each fire group, such that each
nozzle in the sequence from each fire group is fired
simultaneously with respective corresponding nozzles
in the sequence in the other fire groups, wherein the
nozzles are fired row by row such that the nozzles of
each row are all fired before the nozzles of each
subsequent row. Optionally the printer controller
supplies data to a printhead module comprising at
least first and second rows configured to print ink of
a similar type or color, at least some nozzles in the
first row being aligned with respective corresponding
nozzles in the second row in a direction of intended
media travel relative to the printhead, the printhead
module being configurable such that the nozzles in the
first and second pairs of rows are fired such that
some dots output to print media are printed to by
nozzles from the first pair of rows and at least some
other dots output to print media are printed to by
nozzles from the second pair of rows. Optionally the
printer controller supplies data to a printhead module
that includes: at least one row of print nozzles; at
least first and second shift registers for shifting in
dot data supplied from a data source, wherein each
shift register feeds dot data to a group of nozzles,
and wherein each of the groups of the nozzles is
interleaved with at least one of the other groups of
the nozzles.Optionally the printer controller supplies
data to a printhead module having a plurality of
nozzles for expelling ink, the printhead module
including a plurality of thermal sensors, each of the
thermal sensors being configured to respond to a
temperature at or adjacent at least one of the
nozzles, the printhead module being configured to
modify operation of the nozzles in response to the
temperature rising above a first threshold. Optionally
the printer controller supplies data to a printhead
module comprising a plurality of rows, each of the
rows comprising a plurality of nozzles for ejecting
ink, wherein the printhead module includes at least
first and second rows configured to print ink of a
similar type or color, and being configured such that,
in the event a nozzle in the first row is faulty, a
corresponding nozzle in the second row prints an ink
dot at a position on print media at or adjacent a
position where the faulty nozzle would otherwise have
printed it. In a twenty second aspect the present
invention provides a printhead module including: at
least one row of print nozzles; at least first and
second shift registers for shifting in dot data
supplied from a data source, wherein each shift
register feeds dot data to a group of nozzles, and
wherein each of the groups of the nozzles is
interleaved with at least one of the other groups of
the nozzles. Optionally there is a one to one
correspondence between the nozzles and respective
elements of the first and second shift registers.
Optionally each of the shift registers supplies dot
data to about half of the nozzles in a row. Optionally
the printhead module includes at least one pair of
rows of the nozzles, the rows in each pair being
offset in a direction parallel to the rows by half the
intra-row nozzle spacing. Optionally each of the at
least two shift registers supplies dot data to at
least some of the nozzles in at least the pair of
rows.Optionally the printhead module includes a
plurality of the rows configured to print using at
least two ink channels, the nozzles for each of the
ink channels being fed the dot data from at least one
pair of first and second registers. Optionally the
printhead module is configured to receive dot data to
which a method of at least partially compensating for
errors in ink dot placement by at least one of a
plurality of nozzles due to erroneous rotational
displacement of a printhead module relative to a
carrier has been applied, the nozzles being disposed
on the printhead module, the method comprising the
steps of: (a) determining the rotational displacement;
(b) determining at least one correction factor that at
least partially compensates for the ink dot
displacement; and (c) using the correction factor to
alter the output of the ink dots to at least partially
compensate for the rotational displacement. Optionally
the printhead module is configured to receive dot data
to which a method of expelling ink has been applied,
the method being applied to a printhead module
including at least one row that comprises a plurality
of adjacent sets of n adjacent nozzles, each of the
nozzles being configured to expel ink in response to a
fire signal, the method comprising providing, for each
set of nozzles, a fire signal in accordance with the
sequence: [nozzle position 1, nozzle position n,
nozzle position 2, nozzle position (j i-1), ... ,
nozzle position*], wherein nozzle position L: is at or
adjacent the centre of the set of nozzles. Optionally
the printhead module is configured to receive dot data
to which a method of expelling ink has been applied,
the method being applied to a printhead module
including at least one row that comprises a plurality
of sets of n adjacent nozzles, each of the nozzles
being configured to expel ink in response to a fire
signal, the method comprising the steps of: (a)
providing a fire signal to nozzles at a first and nth
position in each set of nozzles; (b) providing a fire
signal to the next inward pair of nozzles in each set;
(c) in the event n is an even number, repeating step
(b) until all of the nozzles in each set has been
fired; and (d) in the event n is an odd number,
repeating step (b) until all of the nozzles but a
central nozzle in each set have been fired, and then
firing the central nozzle.Optionally the printhead
module is manufactured in accordance with a method of
manufacturing a plurality of printhead modules, at
least some of which are capable of being combined in
pairs to form bilithic pagewidth printheads, the
method comprising the step of laying out each of the
plurality of printhead modules on a wafer substrate,
wherein at least one of the printhead modules is
right-handed and at least another is left-handed.
Optionally the printhead module further including: at
least one row of print nozzles; at least two shift
registers for shifting in dot data supplied from a
data source to each of the at least one rows, wherein
each print nozzle obtains dot data to be fired from an
element of one of the shift registers. Optionally the
printhead module is installed in a printer comprising:
a printhead comprising at least the first elongate
printhead module, the at least one printhead module
including at least one row of print nozzles for
expelling ink; and at least first and second printer
controllers configured to receive print data and
process the print data to output dot data to the
printhead, wherein the first and second printer
controllers are connected to a common input of the
printhead. Optionally the printhead module is
installed in a printer comprising: a printhead
comprising first and second elongate printhead
modules, the printhead modules being parallel to each
other and being disposed end to end on either side of
a join region; at least first and second printer
controllers configured to receive print data and
process the print data to output dot data to the
printhead, wherein the first printer controller
outputs dot data only to the first printhead module
and the second printer controller outputs dot data
only to the second printhead module, wherein the
printhead modules are configured such that no dot data
passes between them. Optionally the printhead module
is installed in a printer comprising: a printhead
comprising first and second elongate printhead
modules, the printhead modules being parallel to each
other and being disposed end to end on either side of
a join region, wherein the first printhead module is
longer than the second printhead module; at least
first and second printer controllers configured to
receive print data and process the print data to
output dot data to the printhead, wherein: the first
printer controller outputs dot data to both the first
printheadmodule and the second printhead module; and
the second printer controller outputs dot data only to
the second printhead module. Optionally the printhead
module is installed in a printer comprising: a
printhead comprising first and second elongate
printhead modules, the printhead modules being
parallel to each other and being disposed end to end
on either side of a join region, wherein the first
printhead module is longer than the second printhead
module; at least first and second printer controllers
configured to receive print data and process the print
data to output dot data for the printhead, wherein:
the first printer controller outputs dot data to both
the first printhead module and the second controller;
and the second printer controller outputs dot data to
the second printhead module, wherein the dot data
output by the second printer controller includes dot
data it generates and at least some of the dot data
received from the first printer controller. Optionally
the printhead module is in communication with a
printer controller for supplying dot data to at least
one printhead module and at least partially
compensating for errors in ink dot placement by at
least one of a plurality of nozzles on the printhead
module due to erroneous rotational displacement of the
printhead module relative to a carrier, the printer
being configured to: access a correction factor
associated with the at least one printhead module;
determine an order in which at least some of the dot
data is supplied to at least one of the at least one
printhead modules, the order being determined at least
partly on the basis of the correction factor, thereby
to at least partially compensate for the rotational
displacement; and supply the dot data to the printhead
module. Optionally the printhead module is in
communication with a printer controller for supplying
dot data to a printhead module having a plurality of
nozzles for expelling ink, the printhead module
including a plurality of thermal sensors, each of the
thermal sensors being configured to respond to a
temperature at or adjacent at least one of the
nozzles, the printer controller being configured to
modify operation of at least some of the nozzles in
response to the temperature rising above a first
threshold. Optionally the printhead module is in
communication with a printer controller for
controlling a head comprising at least one monolithic
printhead module, the at least one printhead module
having a plurality of rows of nozzles configured to
extend, in use, across at least part of a printable
pagewidth of the printhead, the nozzles in each
rowbeing grouped into at least first and second fire
groups, the printhead module being configured to
sequentially fire, for each row, the nozzles of each
fire group, such that each nozzle in the sequence from
each fire group is fired simultaneously with
respective corresponding nozzles in the sequence in
the other fire groups, wherein the nozzles are fired
row by row such that the nozzles of each row are all
fired before the nozzles of each subsequent row,
wherein the printer controller is configured to
provide one or more control signals that control the
order of firing of the nozzles. Optionally the
printhead module is, in communication with a printer
controller for outputting to a printhead module: dot
data to be printed with at least two different inks;
and control data for controlling printing of the dot
data; the printer controller including at least one
communication output, each or the communication output
being configured to output at least some of the
control data and at least some of the dot data for the
at least two inks. Optionally the printhead module
includes at least one row of printhead nozzles, at
least one row including at least one displaced row
portion, the displacement of the row portion including
a component in a direction normal to that of a
pagewidth to be printed. Optionally the printhead
module is in communication with a printer controller
for supplying print data to at least one printhead
module capable of printing a maximum of n of channels
of print data, the at least one printhead module being
configurable into: a first mode, in which the
printhead module is configured to receive data for a
first number of the channels; and a second mode, in
which the printhead module is configured to receive
print data for a second number of the channels,
wherein the first number is greater than the second
number; wherein the printer controller is selectively
configurable to supply dot data for the first and
second modes. Optionally the printhead module is in
communication with a printer controller for supplying
data to a printhead comprising a plurality of
printhead modules, the printhead being wider than a
reticle step used in forming the modules, the
printhead comprising at least two types of the
modules, wherein each type is determined by its
geometric shape in plan.Optionally the printhead
module is used in conjunction with a printer
controller for supplying one or more control signals
to a printhead module, the printhead module including
at least one row that comprises a plurality of sets of
n adjacent nozzles, each of the nozzles being
configured to expel ink in response to a fire signal,
such that: (a) a fire signal is provided to nozzles at
a first and "th position in each set of nozzles; (b) a
fire signal is provided to the next inward pair of
nozzles in each set; (c) in the event n is an even
number, step (b) is repeated until all of the nozzles
in each set has been fired; and (d) in the event n is
an odd number, step (b) is repeated until all of the
nozzles but a central nozzle in each set have been
fired, and then the central nozzle is fired.
Optionally the printhead module is used in conjunction
with a printer controller for supplying one or more
control signals to a printhead module, the printhead
module including at least one row that comprises a
plurality of adjacent sets of n adjacent nozzles, each
of the nozzles being configured to expel ink in
response to a fire signal, the method comprising
providing, for each set of nozzles, a fire signal in
accordance with the sequence: [nozzle position 1,
nozzle position n, nozzle position 2, nozzle position
(n-1), ... , nozzle position x], wherein nozzle
position* is at or adjacent the centre of the set of
nozzles. Optionally the printhead module is in
communication with a printer controller for supplying
dot data to a printhead module comprising at least
first and second rows configured to print ink of a
similar type or color, at least some nozzles in the
first row being aligned with respective corresponding
nozzles in the second row in a direction of intended
media travel relative to the printhead, the printhead
module being configurable such that the nozzles in the
first and second pairs of rows are fired such that
some dots output to print media are printed to by
nozzles from the first pair of rows and at least some
other dots output to print media are printed to by
nozzles from the second pair of rows, the printer
controller being configurable to supply dot data to
the printhead module for printing. Optionally the
printhead module is in communication with a printer
controller for supplying dot data to at least one
printhead module, the at least one printhead module
comprising a plurality of rows, each of the rows
comprising a plurality of nozzles for ejecting ink,
wherein the printhead module includes at least first
and second rows configured to print ink of a similar
type or color, the printer controller being configured
to supply the dot data to the at least one printhead
module such that, in the event a nozzle in the first
row is faulty, a corresponding nozzle in the second
row prints an ink dot at a position on print media at
or adjacent a position where the faulty nozzle would
otherwise have printed it.Optionally the printhead
module is in communication with a printer controller
for receiving first data and manipulating the first
data to produce dot data to be printed, the print
controller including at least two serial outputs for
supplying the dot data to at least one printhead.
Optionally the printhead module further including: at
least one row of print nozzles; at least first and
second shift registers for shifting in dot data
supplied from a data source, wherein each shift
register feeds dot data to a group of nozzles, and
wherein each of the groups of the nozzles is
interleaved with at least one of the other groups of
the nozzles. Optionally the printhead module being
capable of printing a maximum of n of channels of
print data, the printhead being configurable into: a
first mode, in which the printhead is configured to
receive print data for a first number of the channels;
and a second mode, in which the printhead is
configured to receive print data for a second number
of the channels, wherein the first number is greater
than the second number. Optionally a module further
comprising a plurality of printhead modules including:
at least one row of print nozzles; at least first and
second shift registers for shifting in dot data
supplied from a data source, wherein each shift
register feeds dot data to a group of nozzles, and
wherein each of the groups of the nozzles is
interleaved with at least one of the other groups of
the nozzles; and the printhead being wider than a
reticle step used in forming the modules, the
printhead comprising at least two types of the
modules, wherein each type is determined by its
geometric shape in plan. Optionally the printhead
module includes at least one row that comprises a
plurality of sets of n adjacent nozzles, each of the
nozzles being configured to expel ink in response to a
fire signal, such that, for each set of nozzles, a
fire signal is provided in accordance with the
sequence: [nozzle position 1, nozzle position n,
nozzle position 2, nozzle position (n-1), ... , nozzle
position x], wherein nozzle position x is at or
adjacent the centre of the set of nozzles.Optionally
the printhead module further includes at least one row
that comprises a plurality of adjacent sets of n
adjacent nozzles, each of the nozzles being configured
to expel the ink in response to a fire signal, the
printhead being configured to output ink from nozzles
at a first and "th position in each set of nozzles,
and then each next inward pair of nozzles in each set,
until: in the event n is an even number, all of the
nozzles in each set has been fired; and in the event n
is an odd number, all of the nozzles but a central
nozzle in each set have been fired, and then to fire
the central nozzle. Optionally a printhead module for
receiving dot data to be printed using at least two
different inks and control data for controlling
printing of the dot data, the printhead module
including a communication input for receiving the dot
data for the at least two colors and the control data.
Optionally a printhead module further includes at
least one row of printhead nozzles, at least one row
including at least one displaced row portion, the
displacement of the row portion including a component
in a direction normal to that of a pagewidth to be
printed. Optionally a printhead module having a
plurality of rows of nozzles configured to extend, in
use, across at least part of a printable pagewidth,
the nozzles in each row being grouped into at least
first and second fire groups, the printhead module
being configured to sequentially fire, for each row,
the nozzles of each fire group, such that each nozzle
in the sequence from each fire group is fired
simultaneously with respective corresponding nozzles
in the sequence in the other fire groups, wherein the
nozzles are fired row by row such that the nozzles of
each row are all fired before the nozzles of each
subsequent row. Optionally a printhead module further
comprising at least first and second rows configured
to print ink of a similar type or color, at least some
nozzles in the first row being aligned with respective
corresponding nozzles in the second row in a direction
of intended media travel relative to the printhead,
the printhead module being configurable such that the
nozzles in the first and second pairs of rows are
fired such that some dots output to print media are
printed to by nozzles from the first pair of rows and
at least some other dots output to print media are
printed to by nozzles from the second pair of
rows.Optionally a printhead module is in communication
with a printer controller for providing data to a
printhead module that includes: at least one row of
print nozzles; at least first and second shift
registers for shifting in dot data supplied from a
data source, wherein each shift register feeds dot
data to a group of nozzles, and wherein each of the
groups of the nozzles is interleaved with at least one
of the other groups of the nozzles. Optionally a
printhead module having a plurality of nozzles for
expelling ink, the printhead module including a
plurality of thermal sensors, each of the thermal
sensors being configured to respond to a temperature
at or adjacent at least one of the nozzles, the
printhead module being configured to modify operation
of the nozzles in response to the temperature rising
above a first threshold. Optionally a printhead module
further comprising a plurality of rows, each of the
rows comprising a plurality of nozzles for ejecting
ink, wherein the printhead module includes at least
first and second rows configured to print ink of a
similar type or color, and being configured such that,
in the event a nozzle in the first row is faulty, a
corresponding nozzle in the second row prints an ink
dot at a position on print media at or adjacent a
position where the faulty nozzle would otherwise have
printed it. In a twenty third aspect the present
invention provides a printhead module capable of
printing a maximum of n of channels of print data, the
printhead module being configurable into: a first
mode, in which the printhead module is configured to
receive print data for a first number of the channels;
and a second mode, in which the printhead module is
configured to receive print data for a second number
of the channels, wherein the first number is greater
than the second number. Optionally the first number is
n. Optionally the first number is less than n.
Optionally the printhead module is configurable into
at least one other mode, in which the printhead is
configured to receive print data for a number of print
channels other than the first and second
numbers.Optionally n is 4 and the second number is
less than 4. Optionally n is 5 and the second number
is less than 5. Optionally n is 6 and the second
number is less than 6. 



Optionally the second number is 3, 4 or 5. Optionally
the selected mode is selected based on the contents of
a memory associated with the printhead. Optionally the
memory is a register. Optionally the register is on an
integrated circuit, and wherein the integrated circuit
and the printhead are mounted to a print engine.
Optionally printhead comprising a plurality of
printhead modules capable of printing a maximum of n
of channels of print data, the printhead module being
configurable into: a first mode, in which the
printhead module is configured to receive print data
for a first number of the channels; and a second mode,
in which the printhead module is configured to receive
print data for a second number of the channels,
wherein the first number is greater than the second
number. Optionally printhead is a pagewidth printhead.
Optionally the printhead module is configured to
receive dot data to which a method of at least
partially compensating for errors in ink dot placement
by at least one of a plurality of nozzles due to
erroneous rotational displacement of a printhead
module relative to a carrier has been applied, the
nozzles being disposed on the printhead module, the
method comprising the steps of:(a) determining the
rotational displacement; (b) determining at least one
correction factor that at least partially compensates
for the ink dot displacement; and (c) using the
correction factor to alter the output of the ink dots
to at least partially compensate for the rotational
displacement. Optionally the printhead module is
configured to receive dot data to which a method of
expelling ink has been applied, the method being
applied to a printhead module including at least one
row that comprises a plurality of adjacent sets of n
adjacent nozzles, each of the nozzles being configured
to expel ink in response to a fire signal, the method
comprising providing, for each set of nozzles, a fire
signal in accordance with the sequence: [nozzle
position 1, nozzle position n, nozzle position 2,
nozzle position (n-1), ... , nozzle position*],
wherein nozzle position x is at or adjacent the centre
of the set of nozzles. Optionally the printhead module
is configured to receive dot data to which a method of
expelling ink has been applied, the method being
applied to a printhead module including at least one
row that comprises a plurality of sets of n adjacent
nozzles, each of the nozzles being configured to expel
ink in response to a fire signal, the method
comprising the steps of: (a) providing a fire signal
to nozzles at a first and nth position in each set of
nozzles; (b) providing a fire signal to the next
inward pair of nozzles in each set; (c) in the event n
is an even number, repeating step (b) until all of the
nozzles in each set has been fired; and (d) in the
event n is an odd number, repeating step (b) until all
of the nozzles but a central nozzle in each set have
been fired, and then firing the central nozzle.
Optionally the printhead module is manufactured in
accordance with a method of manufacturing a plurality
of printhead modules, at least some of which are
capable of being combined in pairs to form bilithic
pagewidth printheads, the method comprising the step
of laying out each of the plurality of printhead
modules on a wafer substrate, wherein at least one of
the printhead modules is right-handed and at least
another is left-handed. Optionally the printhead
module further including: at least one row of print
nozzles;at least two shift registers for shifting in
dot data supplied from a data source to each of the at
least one rows, wherein each print nozzle obtains dot
data to be fired from an element of one of the shift
registers. Optionally the printhead module is
installed in a printer comprising: a printhead
comprising at least the first elongate printhead
module, the at least one printhead module including at
least one row of print nozzles for expelling ink; and
at least first and second printer controllers
configured to receive print data and process the print
data to output dot data to the printhead, wherein the
first and second printer controllers are connected to
a common input of the printhead. Optionally the
printhead module is installed in a printer comprising:
a printhead comprising first and second elongate
printhead modules, the printhead modules being
parallel to each other and being disposed end to end
on either side of a join region; at least first and
second printer controllers configured to receive print
data and process the print data to output dot data to
the printhead, wherein the first printer controller
outputs dot data only to the first printhead module
and the second printer controller outputs dot data
only to the second printhead module, wherein the
printhead modules are configured such that no dot data
passes between them. Optionally the printhead module
is installed in a printer comprising: a printhead
comprising first and second elongate printhead
modules, the printhead modules being parallel to each
other and being disposed end to end on either side of
a join region, wherein the first printhead module is
longer than the second printhead module; at least
first and second printer controllers configured to
receive print data and process the print data to
output dot data to the printhead, wherein: the first
printer controller outputs dot data to both the first
printhead module and the second printhead module; and
the second printer controller outputs dot data only to
the second printhead module. Optionally the printhead
module is installed in a printer comprising: a
printhead comprising first and second elongate
printhead modules, the printhead modules being
parallel to each other and being disposed end to end
on either side of a join region, wherein the first
printhead module is longer than the second printhead
module;at least first and second printer controllers
configured to receive print data and process the print
data to output dot data for the printhead, wherein:
the first printer controller outputs dot data to both
the first printhead module and the second controller;
and the second printer controller outputs dot data to
the second printhead module, wherein the dot data
output by the second printer controller includes dot
data it generates and at least some of the dot data
received from the first printer controller. Optionally
the printhead module is in communication with a
printer controller for supplying dot data to at least
one printhead module and at least partially
compensating for errors in ink dot placement by at
least one of a plurality of nozzles on the printhead
module due to erroneous rotational displacement of the
printhead module relative to a carrier, the printer
being configured to: access a correction factor
associated with the at least one printhead module;
determine an order in which at least some of the dot
data is supplied to at least one of the at least one
printhead modules, the order being determined at least
partly on the basis of the correction factor, thereby
to at least partially compensate for the rotational
displacement; and supply the dot data to the printhead
module. Optionally the printhead module is in
communication with a printer controller for supplying
dot data to a printhead module having a plurality of
nozzles for expelling ink, the printhead module
including a plurality of thermal sensors, each of the
thermal sensors being configured to respond to a
temperature at or adjacent at least one of the
nozzles, the printer controller being configured to
modify operation of at least some of the nozzles in
response to the temperature rising above a first
threshold. Optionally the printhead module is in
communication with a printer controller for
controlling a head comprising at least one monolithic
printhead module, the at least one printhead module
having a plurality of rows of nozzles configured to
extend, in use, across at least part of a printable
pagewidth of the printhead, the nozzles in each row
being grouped into at least first and second fire
groups, the printhead module being configured to
sequentially fire, for each row, the nozzles of each
fire group, such that each nozzle in the sequence from
each fire group is fired simultaneously with
respective corresponding nozzles in the sequence in
the other fire groups, wherein the nozzles are fired
row by row such that the nozzles of each row are all
fired before the nozzles of each subsequent row,
wherein the printer controller is configured to
provide one or more control signals that control the
order of firing of the nozzles.Optionally the
printhead module is, in communication with a printer
controller for outputting to a printhead module: dot
data to be printed with at least two different inks;
and control data for controlling printing of the dot
data; the printer controller including at least one
communication output, each or the communication output
being configured to output at least some of the
control data and at least some of the dot data for the
at least two inks. Optionally the printhead module
includes at least one row of printhead nozzles, at
least one row including at least one displaced row
portion, the displacement of the row portion including
a component in a direction normal to that of a
pagewidth to be printed. Optionally the printhead
module is in communication with a printer controller
for supplying print data to at least one printhead
module capable of printing a maximum of n of channels
of print data, the at least one printhead module being
configurable into: a first mode, in which the
printhead module is configured to receive data for a
first number of the channels; and a second mode, in
which the printhead module is configured to receive
print data for a second number of the channels,
wherein the first number is greater than the second
number; wherein the printer controller is selectively
configurable to supply dot data for the first and
second modes. Optionally the printhead module is in
communication with a printer controller for supplying
data to a printhead comprising a plurality of
printhead modules, the printhead being wider than a
reticle step used in forming the modules, the
printhead comprising at least two types of the
modules, wherein each type is determined by its
geometric shape in plan. Optionally the printhead
module is used in conjunction with a printer
controller for supplying one or more control signals
to a printhead module, the printhead module including
at least one row that comprises a plurality of sets of
n adjacent nozzles, each of the nozzles being
configured to expel ink in response to a fire signal,
such that: (a) a fire signal is provided to nozzles at
a first and nth position in each set of nozzles; (b) a
fire signal is provided to the next inward pair of
nozzles in each set;(c) in the event n is an even
number, step (b) is repeated until all of the nozzles
in each set has been fired; and (d) in the event n is
an odd number, step (b) is repeated until all of the
nozzles but a central nozzle in each set have been
fired, and then the central nozzle is fired.
Optionally the printhead module is used in conjunction
with a printer controller for supplying one or more
control signals to a printhead module, the printhead
module including at least one row that comprises a
plurality of adjacent sets of n adjacent nozzles, each
of the nozzles being configured to expel ink in
response to a fire signal, the method comprising
providing, for each set of nozzles, a fire signal in
accordance with the sequence: [nozzle position 1,
nozzle position n, nozzle position 2, nozzle position
(n-1), ... , nozzle position*], wherein nozzle
position x is at or adjacent the centre of the set of
nozzles. Optionally the printhead module is in
communication with a printer controller for supplying
dot data to a printhead module comprising at least
first and second rows configured to print ink of a
similar type or color, at least some nozzles in the
first row being aligned with respective corresponding
nozzles in the second row in a direction of intended
media travel relative to the printhead, the printhead
module being configurable such that the nozzles in the
first and second pairs of rows are fired such that
some dots output to print media are printed to by
nozzles from the first pair of rows and at least some
other dots output to print media are printed to by
nozzles from the second pair of rows, the printer
controller being configurable to supply dot data to
the printhead module for printing. Optionally the
printhead module is in communication with a printer
controller for supplying dot data to at least one
printhead module, the at least one printhead module
comprising a plurality of rows, each of the rows
comprising a plurality of nozzles for ejecting ink,
wherein the printhead module includes at least first
and second rows configured to print ink of a similar
type or color, the printer controller being configured
to supply the dot data to the at least one printhead
module such that, in the event a nozzle in the first
row is faulty, a corresponding nozzle in the second
row prints an ink dot at a position on print media at
or adjacent a position where the faulty nozzle would
otherwise have printed it. Optionally the printhead
module is in communication with a printer controller
for receiving first data and manipulating the first
data to produce dot data to be printed, the print
controller including at least two serial outputs for
supplying the dot data to at least one
printhead.Optionally the printhead module further
including: at least one row of print nozzles; at least
first and second shift registers for shifting in dot
data supplied from a data source, wherein each shift
register feeds dot data to a group of nozzles, and
wherein each of the groups of the nozzles is
interleaved with at least one of the other groups of
the nozzles. Optionally the printhead module being
capable of printing a maximum of n of channels of
print data, the printhead being configurable into: a
first mode, in which the printhead is configured to
receive print data for a first number of the channels;
and a second mode, in which the printhead is
configured to receive print data for a second number
of the channels, wherein the first number is greater
than the second number. Optionally a module further
comprising a plurality of printhead modules including:
at least one row of print nozzles; at least first and
second shift registers for shifting in dot data
supplied from a data source, wherein each shift
register feeds dot data to a group of nozzles, and
wherein each of the groups of the nozzles is
interleaved with at least one of the other groups of
the nozzles; and the printhead being wider than a
reticle step used in forming the modules, the
printhead comprising at least two types of the
modules, wherein each type is determined by its
geometric shape in plan. Optionally the printhead
module includes at least one row that comprises a
plurality of sets of n adjacent nozzles, each of the
nozzles being configured to expel ink in response to a
fire signal, such that, for each set of nozzles, a
fire signal is provided in accordance with the
sequence: [nozzle position 1, nozzle position n,
nozzle position 2, nozzle position [n-l), ... , nozzle
position x], wherein nozzle position x is at or
adjacent the centre of the set of nozzles.Optionally
the printhead module further includes at least one row
that comprises a plurality of adjacent sets of n
adjacent nozzles, each of the nozzles being configured
to expel the ink in response to a fire signal, the
printhead being configured to output ink from nozzles
at a first and "th position in each set of nozzles,
and then each next inward pair of nozzles in each set,
until: in the event n is an even number, all of the
nozzles in each set has been fired; and in the event n
is an odd number, all of the nozzles but a central
nozzle in each set have been fired, and then to fire
the central nozzle. Optionally a printhead module for
receiving dot data to be printed using at least two
different inks and control data for controlling
printing of the dot data, the printhead module
including a communication input for receiving the dot
data for the at least two colors and the control data.
Optionally a printhead module further includes at
least one row of printhead nozzles, at least one row
including at least one displaced row portion, the
displacement of the row portion including a component
in a direction normal to that of a pagewidth to be
printed. Optionally a printhead module having a
plurality of rows of nozzles configured to extend, in
use, across at least part of a printable pagewidth,
the nozzles in each row being grouped into at least
first and second fire groups, the printhead module
being configured to sequentially fire, for each row,
the nozzles of each fire group, such that each nozzle
in the sequence from each fire group is fired
simultaneously with respective corresponding nozzles
in the sequence in the other fire groups, wherein the
nozzles are fired row by row such that the nozzles of
each row are all fired before the nozzles of each
subsequent row. Optionally a printhead module further
comprising at least first and second rows configured
to print ink of a similar type or color, at least some
nozzles in the first row being aligned with respective
corresponding nozzles in the second row in a direction
of intended media travel relative to the printhead,
the printhead module being configurable such that the
nozzles in the first and second pairs of rows are
fired such that some dots output to print media are
printed to by nozzles from the first pair of rows and
at least some other dots output to print media are
printed to by nozzles from the second pair of rows.
Optionally a printhead module is in communication with
a printer controller for providing data to a printhead
module that includes:at least one row of print
nozzles; at least first and second shift registers for
shifting in dot data supplied from a data source,
wherein each shift register feeds dot data to a group
of nozzles, and wherein each of the groups of the
nozzles is interleaved with at least one of the other
groups of the nozzles. Optionally a printhead module
having a plurality of nozzles for expelling ink, the
printhead module including a plurality of thermal
sensors, each of the thermal sensors being configured
to respond to a temperature at or adjacent at least
one of the nozzles, the printhead module being
configured to modify operation of the nozzles in
response to the temperature rising above a first
threshold. Optionally a printhead module further
comprising a plurality of rows, each of the rows
comprising a plurality of nozzles for ejecting ink,
wherein the printhead module includes at least first
and second rows configured to print ink of a similar
type or color, and being configured such that, in the
event a nozzle in the first row is faulty, a
corresponding nozzle in the second row prints an ink
dot at a position on print media at or adjacent a
position where the faulty nozzle would otherwise have
printed it. In a twenty fourth aspect the present
invention provides a printhead comprising a plurality
of printhead modules, the printhead being wider than a
reticle step used in forming the modules, the
printhead comprising at least two types of the
modules, wherein each type is determined by its
geometric shape in plan. Optionally the printhead
comprising a plurality of at least one of the types of
module. Optionally the printhead comprising a
plurality of each of at least two of the types of
module. Optionally the printhead comprising two types
of the module. Optionally the two types of module
alternate across a print width of the
printhead.Optionally each of the modules including at
least one row of print nozzles, wherein each of the at
least one row of print nozzles includes at least a
portion that extends at an acute angle to an intended
relative direction of movement between the printhead
and print media. Optionally the different types of
modules are configured, and arranged relative to each
other, such that there is substantially no growth in
offset of each of the at least one row of print
nozzles in a direction across an intended print width
of the printhead. Optionally each of the printhead
modules is a monolithic integrated circuit. Optionally
each of the modules including at least one row of
print nozzles, wherein each of the at least one rows
includes at least two sub-rows, each of the sub-rows
being parallel to each other and displaced relative to
each other in a direction of intended movement of
print media relative to the printhead. Optionally the
printhead being a pagewidth printhead. Optionally the
printhead being a pagewidth printhead. Optionally the
printhead being a pagewidth printhead. Optionally the
printhead is configured to receive dot data to which a
method of at least partially compensating for errors
in ink dot placement by at least one of a plurality of
nozzles due to erroneous rotational displacement of a
printhead module relative to a carrier has been
applied, the nozzles being disposed on the printhead
module, the method comprising the steps of: (a)
determining the rotational displacement; (b)
determining at least one correction factor that at
least partially compensates for the ink dot
displacement; and (c) using the correction factor to
alter the output of the ink dots to at least partially
compensate for the rotational displacement.Optionally
the printhead is configured to receive dot data to
which a method of expelling ink has been applied, the
method being applied to a printhead module including
at least one row that comprises a plurality of
adjacent sets of " adjacent nozzles, each of the
nozzles being configured to expel ink in response to a
fire signal, the method comprising providing, for each
set of nozzles, a fire signal in accordance with the
sequence: [nozzle position 1, nozzle position n,
nozzle position 2, nozzle position (n-1), ... , nozzle
position x], wherein nozzle position* is at or
adjacent the centre of the set of nozzles. Optionally
the printhead is configured to receive dot data to
which a method of expelling ink has been applied, the
method being applied to a printhead module including
at least one row that comprises a plurality of sets of
n adjacent nozzles, each of the nozzles being
configured to expel ink in response to a fire signal,
the method comprising the steps of: (a) providing a
fire signal to nozzles at a first and nth position in
each set of nozzles; (b) providing a fire signal to
the next inward pair of nozzles in each set; (c) in
the event n is an even number, repeating step (b)
until all of the nozzles in each set has been fired;
and (d) in the event n is an odd number, repeating
step (b) until all of the nozzles but a central nozzle
in each set have been fired, and then firing the
central nozzle. Optionally the printhead is
manufactured in accordance with a method of
manufacturing a plurality of printhead modules, at
least some of which are capable of being combined in
pairs to form bilithic pagewidth printheads, the
method comprising the step of laying out each of the
plurality of printhead modules on a wafer substrate,
wherein at least one of the printhead modules is
right-handed and at least another is left-handed.
Optionally the printhead further including: at least
one row of print nozzles; at least two shift registers
for shifting in dot data supplied from a data source
to each of the at least one rows, wherein each print
nozzle obtains dot data to be fired from an element of
one of the shift registers. Optionally the printhead
is installed in a printer comprising: a printhead
comprising at least the first elongate printhead
module, the at least one printhead module including at
least one row of print nozzles for expelling ink;
andat least first and second printer controllers
configured to receive print data and process the print
data to output dot data to the printhead, wherein the
first and second printer controllers are connected to
a common input of the printhead. Optionally the
printhead is installed in a printer comprising: a
printhead comprising first and second elongate
printhead modules, the printhead modules being
parallel to each other and being disposed end to end
on either side of a join region; at least first and
second printer controllers configured to receive print
data and process the print data to output dot data to
the printhead, wherein the first printer controller
outputs dot data only to the first printhead module
and the second printer controller outputs dot data
only to the second printhead module, wherein the
printhead modules are configured such that no dot data
passes between them. Optionally the printhead is
installed in a printer comprising: a printhead
comprising first and second elongate printhead
modules, the printhead modules being parallel to each
other and being disposed end to end on either side of
a join region, wherein the first printhead module is
longer than the second printhead module; at least
first and second printer controllers configured to
receive print data and process the print data to
output dot data to the printhead, wherein: the first
printer controller outputs dot data to both the first
printhead module and the second printhead module; and
the second printer controller outputs dot data only to
the second printhead module. Optionally the printhead
is installed in a printer comprising: a printhead
comprising first and second elongate printhead
modules, the printhead modules being parallel to each
other and being disposed end to end on either side of
a join region, wherein the first printhead module is
longer than the second printhead module; at least
first and second printer controllers configured to
receive print data and process the print data to
output dot data for the printhead, wherein: the first
printer controller outputs dot data to both the first
printhead module and the second controller; and the
second printer controller outputs dot data to the
second printhead module, wherein the dot data output
by the second printer controller includes dot data it
generates and at least some of the dot data received
from the first printer controller.Optionally the
printhead is in communication with a printer
controller for supplying dot data to at least one
printhead module and at least partially compensating
for errors in ink dot placement by at least one of a
plurality of nozzles on the printhead module due to
erroneous rotational displacement of the printhead
module relative to a carrier, the printer being
configured to: access a correction factor associated
with the at least one printhead module; determine an
order in which at least some of the dot data is
supplied to at least one of the at least one printhead
modules, the order being determined at least partly on
the basis of the correction factor, thereby to at
least partially compensate for the rotational
displacement; and supply the dot data to the printhead
module. Optionally the printhead is in communication
with a printer controller for supplying dot data to a
printhead module having a plurality of nozzles for
expelling ink, the printhead module including a
plurality of thermal sensors, each of the thermal
sensors being configured to respond to a temperature
at or adjacent at least one of the nozzles, the
printer controller being configured to modify
operation of at least some of the nozzles in response
to the temperature rising above a first threshold.
Optionally the printhead is in communication with a
printer controller for controlling a head comprising
at least one monolithic printhead module, the at least
one printhead module having a plurality of rows of
nozzles configured to extend, in use, across at least
part of a printable pagewidth of the printhead, the
nozzles in each row being grouped into at least first
and second fire groups, the printhead module being
configured to sequentially fire, for each row, the
nozzles of each fire group, such that each nozzle in
the sequence from each fire group is fired
simultaneously with respective corresponding nozzles
in the sequence in the other fire groups, wherein the
nozzles are fired row by row such that the nozzles of
each row are all fired before the nozzles of each
subsequent row, wherein the printer controller is
configured to provide one or more control signals that
control the order of firing of the nozzles. Optionally
the printhead is in communication with a printer
controller for outputting to a printhead module: dot
data to be printed with at least two different inks;
and control data for controlling printing of the dot
data; the printer controller including at least one
communication output, each or the communication output
being configured to output at least some of the
control data and at least some of the dot data for the
at least two inks.Optionally the printhead further
including at least one row of printhead nozzles, at
least one row including at least one displaced row
portion, the displacement of the row portion including
a component in a direction normal to that of a
pagewidth to be printed. Optionally the printhead is
in communication with a printer controller for
supplying print data to at least one printhead module
capable of printing a maximum of n of channels of
print data, the at least one printhead module being
configurable into: a first mode, in which the
printhead module is configured to receive data for a
first number of the channels; and a second mode, in
which the printhead module is configured to receive
print data for a second number of the channels,
wherein the first number is greater than the second
number; wherein the printer controller is selectively
configurable to supply dot data for the first and
second modes. Optionally the printhead is in
communication with a printer controller for supplying
data to a printhead comprising a plurality of
printhead modules, the printhead being wider than a
reticle step used in forming the modules, the
printhead comprising at least two types of the
modules, wherein each type is determined by its
geometric shape in plan. Optionally the printhead is
used in conjunction with a printer controller for
supplying one or more control signals to a printhead
module, the printhead module including at least one
row that comprises a plurality of sets of n adjacent
nozzles, each of the nozzles being configured to expel
ink in response to a fire signal, such that: (a) a
fire signal is provided to nozzles at a first and nth
position in each set of nozzles; (b) a fire signal is
provided to the next inward pair of nozzles in each
set; (c) in the event n is an even number, step (b) is
repeated until all of the nozzles in each set has been
fired; and (d) in the event n is an odd number, step
(b) is repeated until all of the nozzles but a central
nozzle in each set have been fired, and then the
central nozzle is fired. Optionally the printhead is
used in conjunction with a printer controller for
supplying one or more control signals to a printhead
module, the printhead module including at least one
row that comprises a plurality of adjacent sets of n
adjacent nozzles, each of the nozzles being configured
to expel ink in response to a fire signal, the method
comprising providing, for each set of nozzles, a fire
signal in accordance with the sequence: [nozzle
position 1,nozzle position n, nozzle position 2,
nozzle position (n-1), ... , nozzle position x],
wherein nozzle position* is at or adjacent the centre
of the set of nozzles. Optionally the printhead is in
communication with a printer controller for supplying
dot data to a printhead module comprising at least
first and second rows configured to print ink of a
similar type or color, at least some nozzles in the
first row being aligned with respective corresponding
nozzles in the second row in a direction of intended
media travel relative to the printhead, the printhead
module being configurable such that the nozzles in the
first and second pairs of rows are fired such that
some dots output to print media are printed to by
nozzles from the first pair of rows and at least some
other dots output to print media are printed to by
nozzles from the second pair of rows, the printer
controller being configurable to supply dot data to
the printhead module for printing. Optionally the
printhead is in communication with a printer
controller for supplying dot data to at least one
printhead module, the at least one printhead module
comprising a plurality of rows, each of the rows
comprising a plurality of nozzles for ejecting ink,
wherein the printhead module includes at least first
and second rows configured to print ink of a similar
type or color, the printer controller being configured
to supply the dot data to 



the at least one printhead module such that, in the
event a nozzle in the first row is faulty, a
corresponding nozzle in the second row prints an ink
dot at a position on print media at or adjacent a
position where the faulty nozzle would otherwise have
printed it. Optionally the printhead is in
communication with a printer controller for receiving
first data and manipulating the first data to produce
dot data to be printed, the print controller including
at least two serial outputs for supplying the dot data
to at least one printhead. Optionally the printhead
further including: at least one row of print nozzles;
at least first and second shift registers for shifting
in dot data supplied from a data source, wherein each
shift register feeds dot data to a group of nozzles,
and wherein each of the groups of the nozzles is
interleaved with at least one of the other groups of
the nozzles. Optionally the printhead being capable of
printing a maximum of n of channels of print data, the
printhead being configurable into:a first mode, in
which the printhead is configured to receive print
data for a first number of the channels; and a second
mode, in which the printhead is configured to receive
print data for a second number of the channels,
wherein the first number is greater than the second
number. Optionally the printhead further including at
least one row that comprises a plurality of sets of n
adjacent nozzles, each of the nozzles being configured
to expel ink in response to a fire signal, such that,
for each set of nozzles, a fire signal is provided in
accordance with the sequence: [nozzle position 1,
nozzle position n, nozzle position 2, nozzle position
(n-1), ... , nozzle position x], wherein nozzle
position x is at or adjacent the centre of the set of
nozzles. Optionally the printhead further including at
least one row that comprises a plurality of adjacent
sets of n adjacent nozzles, each of the nozzles being
configured to expel the ink in response to a fire
signal, the printhead being configured to output ink
from nozzles at a first and "th position in each set
of nozzles, and then each next inward pair of nozzles
in each set, until: in the event n is an even number,
all of the nozzles in each set has been fired; and in
the event n is an odd number, all of the nozzles but a
central nozzle in each set have been fired, and then
to fire the central nozzle. Optionally the printhead
receives dot data to be printed using at least two
different inks and control data for controlling
printing of the dot data, the printhead module
including a communication input for receiving the dot
data for the at least two colors and the control data.
Optionally the printhead further including at least
one row of printhead nozzles, at least one row
including at least one displaced row portion, the
displacement of the row portion including a component
in a direction normal to that of a pagewidth to be
printed. Optionally the printhead having a plurality
of rows of nozzles configured to extend, in use,
across at least part of a printable pagewidth, the
nozzles in each row being grouped into at least first
and second fire groups, the printhead being configured
to sequentially fire, for each row, the nozzles of
each fire group, such that each nozzle in the sequence
from each fire group is fired simultaneously with
respective corresponding nozzles in the sequence inthe
other fire groups, wherein the nozzles are fired row
by row such that the nozzles of each row are all fired
before the nozzles of each subsequent row. Optionally
the printhead further comprising at least first and
second rows configured to print ink of a similar type
or color, at least some nozzles in the first row being
aligned with respective corresponding nozzles in the
second row in a direction of intended media travel
relative to the printhead, the printhead module being
configurable such that the nozzles in the first and
second pairs of rows are fired such that some dots
output to print media are printed to by nozzles from
the first pair of rows and at least some other dots
output to print media are printed to by nozzles from
the second pair of rows. Optionally the printhead is
in communication with a printer controller for
providing data to a printhead module that includes: at
least one row of print nozzles; at least first and
second shift registers for shifting in dot data
supplied from a data source, wherein each shift
register feeds dot data to a group of nozzles, and
wherein each of the groups of the nozzles is
interleaved with at least one of the other groups of
the nozzles. Optionally the printhead having a
plurality of nozzles for expelling ink, the printhead
module including a plurality of thermal sensors, each
of the thermal sensors being configured to respond to
a temperature at or adjacent at least one of the
nozzles, the printhead module being configured to
modify operation of the nozzles in response to the
temperature rising above a first threshold. Optionally
the printhead further comprising a plurality of rows,
each of the rows comprising a plurality of nozzles for
ejecting ink, wherein the printhead module includes at
least first and second rows configured to print ink of
a similar type or color, and being configured such
that, in the event a nozzle in the first row is
faulty, a corresponding nozzle in the second row
prints an ink dot at a position on print media at or
adjacent a position where the faulty nozzle would
otherwise have printed it. In a twenty fifth aspect
the present invention provides a printhead module
including at least one row that comprises a plurality
of sets of n adjacent nozzles, each of the nozzles
being configured to expel ink in response to a fire
signal, such that, for each set of nozzles, a fire
signal is provided in accordance with the sequence:
[nozzleposition 1, nozzle position n, nozzle position
2, nozzle position (n-1), ... , nozzle position x],
wherein nozzle position x is at or adjacent the centre
of the set of nozzles. Optionally the nozzle at each
given position within the set is fired simultaneously
with the nozzles in the other sets at respective
corresponding positions. Optionally the printhead
module includes a plurality of the rows of nozzles,
the printhead module being configured to fire all the
nozzles on each row prior to firing any nozzles from a
subsequent row. Optionally the rows are disposed in
pairs. Optionally the rows in each pair of rows are
offset relative to each other. Optionally each pair of
rows is configured to print the same color ink.
Optionally each pair of rows is connected to a common
ink source. Optionally the sets of nozzles are
adjacent each other. Optionally the sets of nozzles
are separated by an intermediate nozzle, the
intermediate nozzle being fired either prior to the
nozzle at position 1 in each set, or following the
nozzle at position n. Optionally a printhead
comprising a plurality of printhead modules including
at least one row that comprises a plurality of sets of
n adjacent nozzles, each of the nozzles being
configured to expel ink in response to a fire signal,
such that, for each set of nozzles, a fire signal is
provided in accordance with the sequence: [nozzle
position 1, nozzle position n, nozzle position 2,
nozzle position (n-1), ... , nozzle position x],
wherein nozzle position* is at or adjacent the centre
of the set of nozzles. Optionally the printhead is a
pagewidth printhead.Optionally the printhead module is
configured to receive dot data to which a method of at
least partially compensating for errors in ink dot
placement by at least one of a plurality of nozzles
due to erroneous rotational displacement of a
printhead module relative to a carrier has been
applied, the nozzles being disposed on the printhead
module, the method comprising the steps of: (a)
determining the rotational displacement; (b)
determining at least one correction factor that at
least partially compensates for the ink dot
displacement; and (c) using the correction factor to
alter the output of the ink dots to at least partially
compensate for the rotational displacement. Optionally
the printhead module is configured to receive dot data
to which a method of expelling ink has been applied,
the method being applied to a printhead module
including at least one row that comprises a plurality
of adjacent sets of " adjacent nozzles, each of the
nozzles being configured to expel ink in response to a
fire signal, the method comprising providing, for each
set of nozzles, a fire signal in accordance with the
sequence: [nozzle position 1, nozzle position/!,
nozzle position 2, nozzle position (w-i,), ... ,
nozzle position x], wherein nozzle position x is at or
adjacent the centre of the set of nozzles. Optionally
the printhead module is configured to receive dot data
to which a method of expelling ink has been applied,
the method being applied to a printhead module
including at least one row that comprises a plurality
of sets of /j adjacent nozzles, each of the nozzles
being configured to expel ink in response to a fire
signal, the method comprising the steps of: (a)
providing a fire signal to nozzles at a first and "th
position in each set of nozzles; (b) providing a fire
signal to the next inward pair of nozzles in each set;
(c) in the event n is an even number, repeating step
(b) until all of the nozzles in each set has been
fired; and (d) in the event n is an odd number,
repeating step (b) until all of the nozzles but a
central nozzle in each set have been fired, and then
firing the central nozzle. Optionally the printhead
module is manufactured in accordance with a method of
manufacturing a plurality of printhead modules, at
least some of which are capable of being combined in
pairs to form bilithic pagewidth printheads, the
method comprising the step of laying out each of the
plurality of printhead modules on a wafer substrate,
wherein at least one of the printhead modules is
right-handed and at least another is
left-handed.Optionally the printhead module further
including: at least one row of print nozzles; at least
two shift registers for shifting in dot data supplied
from a data source to each of the at least one rows,
wherein each print nozzle obtains dot data to be fired
from an element of one of the shift registers.
Optionally the printhead module is installed in a
printer comprising: a printhead comprising at least
the first elongate printhead module, the at least one
printhead module including at least one row of print
nozzles for expelling ink; and at least first and
second printer controllers configured to receive print
data and process the print data to output dot data to
the printhead, wherein the first and second printer
controllers are connected to a common input of the
printhead. Optionally the printhead module is
installed in a printer comprising: a printhead
comprising first and second elongate printhead
modules, the printhead modules being parallel to each
other and being disposed end to end on either side of
a join region; at least first and second printer
controllers configured to receive print data and
process the print data to output dot data to the
printhead, wherein the first printer controller
outputs dot data only to the first printhead module
and the second printer controller outputs dot data
only to the second printhead module, wherein the
printhead modules are configured such that no dot data
passes between them. Optionally the printhead module
is installed in a printer comprising: a printhead
comprising first and second elongate printhead
modules, the printhead modules being parallel to each
other and being disposed end to end on either side of
a join region, wherein the first printhead module is
longer than the second printhead module; at least
first and second printer controllers configured to
receive print data and process the print data to
output dot data to the printhead, wherein: the first
printer controller outputs dot data to both the first
printhead module and the second printhead module; and
the second printer controller outputs dot data only to
the second printhead module. Optionally the printhead
module is installed in a printer comprising:a
printhead comprising first and second elongate
printhead modules, the printhead modules being
parallel to each other and being disposed end to end
on either side of a join region, wherein the first
printhead module is longer than the second printhead
module; at least first and second printer controllers
configured to receive print data and process the print
data to output dot data for the printhead, wherein:
the first printer controller outputs dot data to both
the first printhead module and the second controller;
and the second printer controller outputs dot data to
the second printhead module, wherein the dot data
output by the second printer controller includes dot
data it generates and at least some of the dot data
received from the first printer controller. Optionally
the printhead module is in communication with a
printer controller for supplying dot data to at least
one printhead module and at least partially
compensating for errors in ink dot placement by at
least one of a plurality of nozzles on the printhead
module due to erroneous rotational displacement of the
printhead module relative to a carrier, the printer
being configured to: access a correction factor
associated with the at least one printhead module;
determine an order in which at least some of the dot
data is supplied to at least one of the at least one
printhead modules, the order being determined at least
partly on the basis of the correction factor, thereby
to at least partially compensate for the rotational
displacement; and supply the dot data to the printhead
module. Optionally the printhead module is in
communication with a printer controller for supplying
dot data to a printhead module having a plurality of
nozzles for expelling ink, the printhead module
including a plurality of thermal sensors, each of the
thermal sensors being configured to respond to a
temperature at or adjacent at least one of the
nozzles, the printer controller being configured to
modify operation of at least some of the nozzles in
response to the temperature rising above a first
threshold. Optionally the printhead module is in
communication with a printer controller for
controlling a head comprising at least one monolithic
printhead module, the at least one printhead module
having a plurality of rows of nozzles configured to
extend, in use, across at least part of a printable
pagewidth of the printhead, the nozzles in each row
being grouped into at least first and second fire
groups, the printhead module being configured to
sequentially fire, for each row, the nozzles of each
fire group, such that each nozzle in the sequence from
each fire group is fired simultaneously with
respective corresponding nozzles in the sequence in
the other fire groups, wherein the nozzles are fired
row by row such that the nozzles of each row are all
fired before the nozzles of each subsequent
row,wherein the printer controller is configured to
provide one or more control signals that control the
order of firing of the nozzles. Optionally the
printhead module is, in communication with a printer
controller for outputting to a printhead module: dot
data to be printed with at least two different inks;
and control data for controlling printing of the dot
data; the printer controller including at least one
communication output, each or the communication output
being configured to output at least some of the
control data and at least some of the dot data for the
at least two inks. Optionally the printhead module
includes at least one row of printhead nozzles, at
least one row including at least one displaced row
portion, the displacement of the row portion including
a component in a direction normal to that of a
pagewidth to be printed. Optionally the printhead
module is in communication with a printer controller
for supplying print data to at least one printhead
module capable of printing a maximum of n of channels
of print data, the at least one printhead module being
configurable into: a first mode, in which the
printhead module is configured to receive data for a
first number of the channels; and a second mode, in
which the printhead module is configured to receive
print data for a second number of the channels,
wherein the first number is greater than the second
number; wherein the printer controller is selectively
configurable to supply dot data for the first and
second modes. Optionally the printhead module is in
communication with a printer controller for supplying
data to a printhead comprising a plurality of
printhead modules, the printhead being wider than a
reticle step used in forming the modules, the
printhead comprising at least two types of the
modules, wherein each type is determined by its
geometric shape in plan. Optionally the printhead
module is used in conjunction with a printer
controller for supplying one or more control signals
to a printhead module, the printhead module including
at least one row that comprises a plurality of sets of
n adjacent nozzles, each of the nozzles being
configured to expel ink in response to a fire signal,
such that:(a) a fire signal is provided to nozzles at
a first and wth position in each set of nozzles; (b) a
fire signal is provided to the next inward pair of
nozzles in each set; (c) in the event n is an even
number, step (b) is repeated until all of the nozzles
in each set has been fired; and (d) in the event n is
an odd number, step (b) is repeated until all of the
nozzles but a central nozzle in each set have been
fired, and then the central nozzle is fired.
Optionally the printhead module is used in conjunction
with a printer controller for supplying one or more
control signals to a printhead module, the printhead
module including at least one row that comprises a
plurality of adjacent sets of n adjacent nozzles, each
of the nozzles being configured to expel ink in
response to a fire signal, the method comprising
providing, for each set of nozzles, a fire signal in
accordance with the sequence: [nozzle position 1,
nozzle position n, nozzle position 2, nozzle position
(n-1), ... , nozzle position*], wherein nozzle
position* is at or adjacent the centre of the set of
nozzles. Optionally the printhead module is in
communication with a printer controller for supplying
dot data to a printhead module comprising at least
first and second rows configured to print ink of a
similar type or color, at least some nozzles in the
first row being aligned with respective corresponding
nozzles in the second row in a direction of intended
media travel relative to the printhead, the printhead
module being configurable such that the nozzles in the
first and second pairs of rows are fired such that
some dots output to print media are printed to by
nozzles from the first pair of rows and at least some
other dots output to print media are printed to by
nozzles from the second pair of rows, the printer
controller being configurable to supply dot data to
the printhead module for printing. Optionally the
printhead module is in communication with a printer
controller for supplying dot data to at least one
printhead module, the at least one printhead module
comprising a plurality of rows, each of the rows
comprising a plurality of nozzles for ejecting ink,
wherein the printhead module includes at least first
and second rows configured to print ink of a similar
type or color, the printer controller being configured
to supply the dot data to the at least one printhead
module such that, in the event a nozzle in the first
row is faulty, a corresponding nozzle in the second
row prints an ink dot at a position on print media at
or adjacent a position where the faulty nozzle would
otherwise have printed it.Optionally the printhead
module is in communication with a printer controller
for receiving first data and manipulating the first
data to produce dot data to be printed, the print
controller including at least two serial outputs for
supplying the dot data to at least one printhead.
Optionally the printhead module further including: at
least one row of print nozzles; at least first and
second shift registers for shifting in dot data
supplied from a data source, wherein each shift
register feeds dot data to a group of nozzles, and
wherein each of the groups of the nozzles is
interleaved with at least one of the other groups of
the nozzles. Optionally the printhead module being
capable of printing a maximum of n of channels of
print data, the printhead being configurable into: a
first mode, in which the printhead is configured to
receive print data for a first number of the channels;
and a second mode, in which the printhead is
configured to receive print data for a second number
of the channels, wherein the first number is greater
than the second number. Optionally a module further
comprising a plurality of printhead modules including:
at least one row of print nozzles; at least first and
second shift registers for shifting in dot data
supplied from a data source, wherein each shift
register feeds dot data to a group of nozzles, and
wherein each of the groups of the nozzles is
interleaved with at least one of the other groups of
the nozzles; and the printhead being wider than a
reticle step used in forming the modules, the
printhead comprising at least two types of the
modules, wherein each type is determined by its
geometric shape in plan. Optionally the printhead
module includes at least one row that comprises a
plurality of sets of n adjacent nozzles, each of the
nozzles being configured to expel ink in response to a
fire signal, such that, for each set of nozzles, a
fire signal is provided in accordance with the
sequence: [nozzle position 1, nozzle position n,
nozzle position 2,nozzle position (n-1), ... , nozzle
position*], wherein nozzle position* is at or adjacent
the centre of the set of nozzles. Optionally the
printhead module further includes at least one row
that comprises a plurality of adjacent sets of n
adjacent nozzles, each of the nozzles being configured
to expel the ink in response to a fire signal, the
printhead being configured to output ink from nozzles
at a first and nth position in each set of nozzles,
and then each next inward pair of nozzles in each set,
until: in the event n is an even number, all of the
nozzles in each set has been fired; and in the event n
is an odd number, all of the nozzles but a central
nozzle in each set have been fired, and then to fire
the central nozzle. Optionally a printhead module for
receiving dot data to be printed using at least two
different inks and control data for controlling
printing of the dot data, the printhead module
including a communication input for receiving the dot
data for the at least two colors and the control data.
Optionally a printhead module further includes at
least one row of printhead nozzles, at least one row
including at least one displaced row portion, the
displacement of the row portion including a component
in a direction normal to that of a pagewidth to be
printed. Optionally a printhead module having a
plurality of rows of nozzles configured to extend, in
use, across at least part of a printable pagewidth,
the nozzles in each row being grouped into at least
first and second fire groups, the printhead module
being configured to sequentially fire, for each row,
the nozzles of each fire group, such that each nozzle
in the sequence from each fire group is fired
simultaneously with respective corresponding nozzles
in the sequence in the other fire groups, wherein the
nozzles are fired row by row such that the nozzles of
each row are all fired before the nozzles of each
subsequent row. Optionally a printhead module further
comprising at least first and second rows configured
to print ink of a similar type or color, at least some
nozzles in the first row being aligned with respective
corresponding nozzles in the second row in a direction
of intended media travel relative to the printhead,
the printhead module being configurable such that the
nozzles in the first and second pairs of rows are
fired such that some dots output to print media are
printed to by nozzles from the first pair of rows and
at least some other dots output to print media are
printed to by nozzles from the second pair of
rows.Optionally a printhead module is in communication
with a printer controller for providing data to a
printhead module that includes: at least one row of
print nozzles; at least first and second shift
registers for shifting in dot data supplied from a
data source, wherein each shift register feeds dot
data to a group of nozzles, and wherein each of the
groups of the nozzles is interleaved with at least one
of the other groups of the nozzles. Optionally a
printhead module having a plurality of nozzles for
expelling ink, the printhead module including a
plurality of thermal sensors, each of the thermal
sensors being configured to respond to a temperature
at or adjacent at least one of the nozzles, the
printhead module being configured to modify operation
of the nozzles in response to the temperature rising
above a first threshold. Optionally a printhead module
further comprising a plurality of rows, each of the
rows comprising a plurality of nozzles for ejecting
ink, wherein the printhead module includes at least
first and second rows configured to print ink of a
similar type or color, and being configured such that,
in the event a nozzle in the first row is faulty, a
corresponding nozzle in the second row prints an ink
dot at a position on print media at or adjacent a
position where the faulty nozzle would otherwise have
printed it. Optionally the printhead module further
comprising a plurality of the rows, the printhead
module being configured to fire each nozzle in each
row simultaneously with the nozzle or nozzles at the
same position in the other rows. Optionally the
printhead module further including a plurality of
pairs of the rows, each pair of rows including an odd
row and an even row, the odd and even rows in each
pair being offset from each other in both x and y
directions relative to an intended direction of print
media movement relative to the printhead, the
printhead module being configured to cause firing of
at least a plurality of the odd rows prior to firing
any of the even rows, or vice versa. Optionally all
the odd rows are fired before any of the even rows are
fired, or vice versa.Optionally all the odd rows, or
the even rows, or both, are fired in a predetermined
order. Optionally the printhead module is configurable
such that the predetermined order is selectable from a
plurality of predetermined available orders.
Optionally the predetermined order is sequential.
Optionally the printhead module is configurable such
that the predetermined order can commence at any of a
plurality of the rows. In a twenty sixth aspect the
present invention provides a printhead module
including at least one row that comprises a plurality
of adjacent sets of n adjacent nozzles, each of the
nozzles being configured to expel the ink in response
to a fire signal, the printhead being configured to
output ink from nozzles at a first and nth position in
each set of nozzles, and then each next inward pair of
nozzles in each set, until: in the event n is an even
number, all of the nozzles in each set has been fired;
and in the event n is an odd number, all of the
nozzles but a central nozzle in each set have been
fired, and then to fire the central nozzle. Optionally
the printhead module includes a plurality of the rows
of nozzles, the printhead module being configured to
fire all the nozzles on each row prior to firing any
nozzles from a subsequent row. Optionally the rows are
disposed in pairs. Optionally the rows in each pair of
rows are offset relative to each other. Optionally
each pair of rows is configured to print the same
color ink. Optionally each pair of rows is connected
to a common ink source.Optionally the sets of nozzles
are adjacent each other. Optionally the sets of
nozzles are separated by an intermediate nozzle, the
intermediate nozzle being fired either prior to the
nozzle at position 1 in each set, or following the
nozzle at position n. Optionally the printhead module
is configured to receive dot data to which a method of
at least partially compensating for errors in ink dot
placement by at least one of a plurality of nozzles
due to erroneous rotational displacement of a
printhead module relative to a carrier has been
applied, the nozzles being disposed on the printhead
module, the method comprising the steps of: (a)
determining the rotational displacement; (b)
determining at least one correction factor that at
least partially compensates for the ink dot
displacement; and (c) using the correction factor to
alter the output of the ink dots to at least partially
compensate for the rotational displacement. Optionally
the printhead module is configured to receive dot data
to which a method of expelling ink has been applied,
the method being applied to a printhead module
including at least one row that comprises a plurality
of adjacent sets of n adjacent nozzles, each of the
nozzles being configured to expel ink in response to a
fire signal, the method comprising providing, for each
set of nozzles, a fire signal in accordance with the
sequence: [nozzle position 1, nozzle position n,
nozzle position 2, nozzle position (j i-1), ... ,
nozzle position x], wherein nozzle position x is at or
adjacent the centre of the set of nozzles. Optionally
the printhead module is configured to receive dot data
to which a method of expelling ink has been applied,
the method being applied to a printhead module
including at least one row that comprises a plurality
of sets of n adjacent nozzles, each of the nozzles
being configured to expel ink in response to a fire
signal, the method comprising the steps of: (a)
providing a fire signal to nozzles at a first and "th
position in each set of nozzles; (b) providing a fire
signal to the next inward pair of nozzles in each set;
(c) in the event n is an even number, repeating step
(b) until all of the nozzles in each set has been
fired; and(d) in the event n is an odd number,
repeating step (b) until all of the nozzles but a
central nozzle in each set have been fired, and then
firing the central nozzle. Optionally the printhead
module is manufactured in accordance with a method of
manufacturing a plurality of printhead modules, at
least some of which are capable of being combined in
pairs to form bilithic pagewidth printheads, the
method comprising the step of laying out each of the
plurality of printhead modules on a wafer substrate,
wherein at least one of the printhead modules is
right-handed and at least another is left-handed.
Optionally the printhead module further including: at
least one row of print nozzles; at least two shift
registers for shifting in dot data supplied from a
data source to each of the at least one rows, wherein
each print nozzle obtains dot data to be fired from an
element of one of the shift registers. Optionally the
printhead module is installed in a printer comprising:
a printhead comprising at least the first elongate
printhead module, the at least one printhead module
including at least one row of print nozzles for
expelling ink; and at least first and second printer
controllers configured to receive print data and
process the print data to output dot data to the
printhead, wherein the first and second printer
controllers are connected to a common input of the
printhead. Optionally the printhead module is
installed in a printer comprising: a printhead
comprising first and second elongate printhead
modules, the printhead modules being parallel to each
other and being disposed end to end on either side of
a join region; at least first and second printer
controllers configured to receive print data and
process the print data to output dot data to the
printhead, wherein the first printer controller
outputs dot data only to the first printhead module
and the second printer controller outputs dot data
only to the second printhead module, wherein the
printhead modules are configured such that no dot data
passes between them. Optionally the printhead module
is installed in a printer comprising:a printhead
comprising first and second elongate printhead
modules, the printhead modules being parallel to each
other and being disposed end to end on either side of
a join region, wherein the first printhead module is
longer than the second printhead module; at least
first and second printer controllers configured to
receive print data and process the print data to 



output dot data to the printhead, wherein: the first
printer controller outputs dot data to both the first
printhead module and the second printhead module; and
the second printer controller outputs dot data only to
the second printhead module. Optionally the printhead
module is installed in a printer comprising: a
printhead comprising first and second elongate
printhead modules, the printhead modules being
parallel to each other and being disposed end to end
on either side of a join region, wherein the first
printhead module is longer than the second printhead
module; at least first and second printer controllers
configured to receive print data and process the print
data to output dot data for the printhead, wherein:
the first printer controller outputs dot data to both
the first printhead module and the second controller;
and the second printer controller outputs dot data to
the second printhead module, wherein the dot data
output by the second printer controller includes dot
data it generates and at least some of the dot data
received from the first printer controller. Optionally
the printhead module is in communication with a
printer controller for supplying dot data to at least
one printhead module and at least partially
compensating for errors in ink dot placement by at
least one of a plurality of nozzles on the printhead
module due to erroneous rotational displacement of the
printhead module relative to a carrier, the printer
being configured to: access a correction factor
associated with the at least one printhead module;
determine an order in which at least some of the dot
data is supplied to at least one of the at least one
printhead modules, the order being determined at least
partly on the basis of the correction factor, thereby
to at least partially compensate for the rotational
displacement; and supply the dot data to the printhead
module. Optionally the printhead module is in
communication with a printer controller for supplying
dot data to a printhead module having a plurality of
nozzles for expelling ink, the printhead module
including a plurality of thermal sensors, each of the
thermal sensors being configured to respond to a
temperature at or adjacent at least one of the
nozzles, the printer controller being configured to
modify operation of at least some of the nozzles in
response to the temperature rising above a first
threshold.Optionally the printhead module is in
communication with a printer controller for
controlling a head comprising at least one monolithic
printhead module, the at least one printhead module
having a plurality of rows of nozzles configured to
extend, in use, across at least part of a printable
pagewidth of the printhead, the nozzles in each row
being grouped into at least first and second fire
groups, the printhead module being configured to
sequentially fire, for each row, the nozzles of each
fire group, such that each nozzle in the sequence from
each fire group is fired simultaneously with
respective corresponding nozzles in the sequence in
the other fire groups, wherein the nozzles are fired
row by row such that the nozzles of each row are all
fired before the nozzles of each subsequent row,
wherein the printer controller is configured to
provide one or more control signals that control the
order of firing of the nozzles. Optionally the
printhead module is, in communication with a printer
controller for outputting to a printhead module: dot
data to be printed with at least two different inks;
and control data for controlling printing of the dot
data; the printer controller including at least one
communication output, each or the communication output
being configured to output at least some of the
control data and at least some of the dot data for the
at least two inks. Optionally the printhead module
includes at least one row of printhead nozzles, at
least one row including at least one displaced row
portion, the displacement of the row portion including
a component in a direction normal to that of a
pagewidth to be printed. Optionally the printhead
module is in communication with a printer controller
for supplying print data to at least one printhead
module capable of printing a maximum of n of channels
of print data, the at least one printhead module being
configurable into: a first mode, in which the
printhead module is configured to receive data for a
first number of the channels; and a second mode, in
which the printhead module is configured to receive
print data for a second number of the channels,
wherein the first number is greater than the second
number; wherein the printer controller is selectively
configurable to supply dot data for the first and
second modes.Optionally the printhead module is in
communication with a printer controller for supplying
data to a printhead comprising a plurality of
printhead modules, the printhead being wider than a
reticle step used in forming the modules, the
printhead comprising at least two types of the
modules, wherein each type is determined by its
geometric shape in plan. Optionally the printhead
module is used in conjunction with a printer
controller for supplying one or more control signals
to a printhead module, the printhead module including
at least one row that comprises a plurality of sets of
n adjacent nozzles, each of the nozzles being
configured to expel ink in response to a fire signal,
such that: (a) a fire signal is provided to nozzles at
a first and /rth position in each set of nozzles; (b)
a fire signal is provided to the next inward pair of
nozzles in each set; (c) in the event n is an even
number, step (b) is repeated until all of the nozzles
in each set has been fired; and (d) in the event n is
an odd number, step (b) is repeated until all of the
nozzles but a central nozzle in each set have been
fired, and then the central nozzle is fired.
Optionally the printhead module is used in conjunction
with a printer controller for supplying one or more
control signals to a printhead module, the printhead
module including at least one row that comprises a
plurality of adjacent sets of n adjacent nozzles, each
of the nozzles being configured to expel ink in
response to a fire signal, the method comprising
providing, for each set of nozzles, a fire signal in
accordance with the sequence: [nozzle position 1,
nozzle position n, nozzle position 2, nozzle position
(n-1), ... , nozzle position x], wherein nozzle
position x is at or adjacent the centre of the set of
nozzles. Optionally the printhead module is in
communication with a printer controller for supplying
dot data to a printhead module comprising at least
first and second rows configured to print ink of a
similar type or color, at least some nozzles in the
first row being aligned with respective corresponding
nozzles in the second row in a direction of intended
media travel relative to the printhead, the printhead
module being configurable such that the nozzles in the
first and second pairs of rows are fired such that
some dots output to print media are printed to by
nozzles from the first pair of rows and at least some
other dots output to print media are printed to by
nozzles from the second pair of rows, the printer
controller being configurable to supply dot data to
the printhead module for printing. Optionally the
printhead module is in communication with a printer
controller for supplying dot data to at least one
printhead module, the at least one printhead module
comprising a plurality of rows, each of the
rowscomprising a plurality of nozzles for ejecting
ink, wherein the printhead module includes at least
first and second rows configured to print ink of a
similar type or color, the printer controller being
configured to supply the dot data to the at least one
printhead module such that, in the event a nozzle in
the first row is faulty, a corresponding nozzle in the
second row prints an ink dot at a position on print
media at or adjacent a position where the faulty
nozzle would otherwise have printed it. Optionally the
printhead module is in communication with a printer
controller for receiving first data and manipulating
the first data to produce dot data to be printed, the
print controller including at least two serial outputs
for supplying the dot data to at least one printhead.
Optionally the printhead module further including: at
least one row of print nozzles; at least first and
second shift registers for shifting in dot data
supplied from a data source, wherein each shift
register feeds dot data to a group of nozzles, and
wherein each of the groups of the nozzles is
interleaved with at least one of the other groups of
the nozzles. Optionally the printhead module being
capable of printing a maximum of n of channels of
print data, the printhead being configurable into: a
first mode, in which the printhead is configured to
receive print data for a first number of the channels;
and a second mode, in which the printhead is
configured to receive print data for a second number
of the channels, wherein the first number is greater
than the second number. Optionally a module further
comprising a plurality of printhead modules including:
at least one row of print nozzles; at least first and
second shift registers for shifting in dot data
supplied from a data source, wherein each shift
register feeds dot data to a group of nozzles, and
wherein each of the groups of the nozzles is
interleaved with at least one of the other groups of
the nozzles; andthe printhead being wider than a
reticle step used in forming the modules, the
printhead comprising at least two types of the
modules, wherein each type is determined by its
geometric shape in plan. Optionally the printhead
module includes at least one row that comprises a
plurality of sets of n adjacent nozzles, each of the
nozzles being configured to expel ink in response to a
fire signal, such that, for each set of nozzles, a
fire signal is provided in accordance with the
sequence: [nozzle position 1, nozzle position n,
nozzle position 2, nozzle position (n-1), ... , nozzle
position x], wherein nozzle position x is at or
adjacent the centre of the set of nozzles. Optionally
the printhead module further includes at least one row
that comprises a plurality of adjacent sets of n
adjacent nozzles, each of the nozzles being configured
to expel the ink in response to a fire signal, the
printhead being configured to output ink from nozzles
at a first and wth position in each set of nozzles,
and then each next inward pair of nozzles in each set,
until: in the event n is an even number, all of the
nozzles in each set has been fired; and in the event n
is an odd number, all of the nozzles but a central
nozzle in each set have been fired, and then to fire
the central nozzle. Optionally a printhead module for
receiving dot data to be printed using at least two
different inks and control data for controlling
printing of the dot data, the printhead module
including a communication input for receiving the dot
data for the at least two colors and the control data.
Optionally a printhead module further includes at
least one row of printhead nozzles, at least one row
including at least one displaced row portion, the
displacement of the row portion including a component
in a direction normal to that of a pagewidth to be
printed. Optionally a printhead module having a
plurality of rows of nozzles configured to extend, in
use, across at least part of a printable pagewidth,
the nozzles in each row being grouped into at least
first and second fire groups, the printhead module
being configured to sequentially fire, for each row,
the nozzles of each fire group, such that each nozzle
in the sequence from each fire group is fired
simultaneously with respective corresponding nozzles
in the sequence in the other fire groups, wherein the
nozzles are fired row by row such that the nozzles of
each row are all fired before the nozzles of each
subsequent row.Optionally a printhead module further
comprising at least first and second rows configured
to print ink of a similar type or color, at least some
nozzles in the first row being aligned with respective
corresponding nozzles in the second row in a direction
of intended media travel relative to the printhead,
the printhead module being configurable such that the
nozzles in the first and second pairs of rows are
fired such that some dots output to print media are
printed to by nozzles from the first pair of rows and
at least some other dots output to print media are
printed to by nozzles from the second pair of rows.
Optionally a printhead module is in communication with
a printer controller for providing data to a printhead
module that includes: at least one row of print
nozzles; at least first and second shift registers for
shifting in dot data supplied from a data source,
wherein each shift register feeds dot data to a group
of nozzles, and wherein each of the groups of the
nozzles is interleaved with at least one of the other
groups of the nozzles. Optionally a printhead module
having a plurality of nozzles for expelling ink, the
printhead module including a plurality of thermal
sensors, each of the thermal sensors being configured
to respond to a temperature at or adjacent at least
one of the nozzles, the printhead module being
configured to modify operation of the nozzles in
response to the temperature rising above a first
threshold. Optionally a printhead module further
comprising a plurality of rows, each of the rows
comprising a plurality of nozzles for ejecting ink,
wherein the printhead module includes at least first
and second rows configured to print ink of a similar
type or color, and being configured such that, in the
event a nozzle in the first row is faulty, a
corresponding nozzle in the second row prints an ink
dot at a position on print media at or adjacent a
position where the faulty nozzle would otherwise have
printed it. Optionally the printhead module further
comprising a plurality of the rows, the printhead
module being configured to fire each nozzle in each
row simultaneously with the nozzle or nozzles at the
same position in the other rows. Optionally the
printhead module further including a plurality of
pairs of the rows, each pair of rows including an odd
row and an even row, the odd and even rows in each
pair being offset from each other in both x and y
directions relative to an intended direction of print
media movement relative to the printhead, the
printheadmodule being configured to cause firing of at
least a plurality of the odd rows prior to firing any
of the even rows, or vice versa. Optionally all the
odd rows are fired before any of the even rows are
fired, or vice versa. Optionally all the odd rows, or
the even rows, or both, are fired in a predetermined
order. Optionally the printhead module is configurable
such that the predetermined order is selectable from a
plurality of predetermined available orders.
Optionally the predetermined order is sequential.
Optionally the printhead module is configurable such
that the predetermined order can commence at any of a
plurality of the rows. In a twenty seventh aspect the
present invention provides a printhead module for
receiving dot data to be printed using at least two
different inks and control data for controlling
printing of the dot data, the printhead module
including a communication input for receiving the dot
data for the at least two colors and the control data.
Optionally the communication input is configured to
receive the dot data and control data serially.
Optionally the printhead module further including a
plurality of the communication inputs. Optionally the
printhead module further including a plurality of the
communication inputs. Optionally a printhead
comprising a plurality of printhead modules for
receiving dot data to be printed using at least two
different inks and control data for controlling
printing of the dot data, the printhead module
including a communication input for receiving the dot
data for the at least two colors and the control data;
the printhead modules being disposed end to end for
printing a width exceeding that of any of the
individual printhead modules, the communications input
of each of the printhead modules being connected to a
common dot data and control data bus. Optionally each
module is configured to respond to dot data and
control data on the bus only when it is intended for
that module. Optionally the printhead module is
configured to receive dot data to which a method of at
least partially compensating for errors in ink dot
placement by at least one of a plurality of nozzles
due to erroneous rotational displacement of a
printhead module relative to a carrier has been
applied, the nozzles being disposed on the printhead
module, the method comprising the steps of: (a)
determining the rotational displacement; (b)
determining at least one correction factor that at
least partially compensates for the ink dot
displacement; and (c) using the correction factor to
alter the output of the ink dots to at least partially
compensate for the rotational displacement. Optionally
the printhead module is configured to receive dot data
to which a method of expelling ink has been applied,
the method being applied to a printhead module
including at least one row that comprises a plurality
of adjacent sets of n adjacent nozzles, each of the
nozzles being configured to expel ink in response to a
fire signal, the method comprising providing, for each
set of nozzles, a fire signal in accordance with the
sequence: [nozzle position 1, nozzle position n,
nozzle position 2, nozzle position (n-1), ... , nozzle
position*], wherein nozzle position x is at or
adjacent the centre of the set of nozzles. Optionally
the printhead module is configured to receive dot data
to which a method of expelling ink has been applied,
the method being applied to a printhead module
including at least one row that comprises a plurality
of sets of n adjacent nozzles, each of the nozzles
being configured to expel ink in response to a fire
signal, the method comprising the steps of: (a)
providing a fire signal to nozzles at a first and "th
position in each set of nozzles; (b) providing a fire
signal to the next inward pair of nozzles in each set;
(c) in the event n is an even number, repeating step
(b) until all of the nozzles in each set has been
fired; and(d) in the event n is an odd number,
repeating step (b) until all of the nozzles but a
central nozzle in each set have been fired, and then
firing the central nozzle. Optionally the printhead
module is manufactured in accordance with a method of
manufacturing a plurality of printhead modules, at
least some of which are capable of being combined in
pairs to form bilithic pagewidth printheads, the
method comprising the step of laying out each of the
plurality of printhead modules on a wafer substrate,
wherein at least one of the printhead modules is
right-handed and at least another is left-handed.
Optionally the printhead module further including: at
least one row of print nozzles; at least two shift
registers for shifting in dot data supplied from a
data source to each of the at least one rows, wherein
each print nozzle obtains dot data to be fired from an
element of one of the shift registers. Optionally the
printhead module is installed in a printer comprising:
a printhead comprising at least the first elongate
printhead module, the at least one printhead module
including at least one row of print nozzles for
expelling ink; and at least first and second printer
controllers configured to receive print data and
process the print data to output dot data to the
printhead, wherein the first and second printer
controllers are connected to a common input of the
printhead. Optionally the printhead module is
installed in a printer comprising: a printhead
comprising first and second elongate printhead
modules, the printhead modules being parallel to each
other and being disposed end to end on either side of
a join region; at least first and second printer
controllers configured to receive print data and
process the print data to output dot data to the
printhead, wherein the first printer controller
outputs dot data only to the first printhead module
and the second printer controller outputs dot data
only to the second printhead module, wherein the
printhead modules are configured such that no dot data
passes between them. Optionally the printhead module
is installed in a printer comprising:a printhead
comprising first and second elongate printhead
modules, the printhead modules being parallel to each
other and being disposed end to end on either side of
a join region, wherein the first printhead module is
longer than the second printhead module; at least
first and second printer controllers configured to
receive print data and process the print data to
output dot data to the printhead, wherein: the first
printer controller outputs dot data to both the first
printhead module and the second printhead module; and
the second printer controller outputs dot data only to
the second printhead module. Optionally the printhead
module is installed in a printer comprising: a
printhead comprising first and second elongate
printhead modules, the printhead modules being
parallel to each other and being disposed end to end
on either side of a join region, wherein the first
printhead module is longer than the second printhead
module; at least first and second printer controllers
configured to receive print data and process the print
data to output dot data for the printhead, wherein:
the first printer controller outputs dot data to both
the first printhead module and the second controller;
and the second printer controller outputs dot data to
the second printhead module, wherein the dot data
output by the second printer controller includes dot
data it generates and at least some of the dot data
received from the first printer controller. Optionally
the printhead module is in communication with a
printer controller for supplying dot data to at least
one printhead module and at least partially
compensating for errors in ink dot placement by at
least one of a plurality of nozzles on the printhead
module due to erroneous rotational displacement of the
printhead module relative to a carrier, the printer
being configured to: access a correction factor
associated with the at least one printhead module;
determine an order in which at least some of the dot
data is supplied to at least one of the at least one
printhead modules, the order being determined at least
partly on the basis of the correction factor, thereby
to at least partially compensate for the rotational
displacement; and supply the dot data to the printhead
module. Optionally the printhead module is in
communication with a printer controller for supplying
dot data to a printhead module having a plurality of
nozzles for expelling ink, the printhead module
including a plurality of thermal sensors, each of the
thermal sensors being configured to respond to a
temperature at or adjacent at least one of the
nozzles, the printer controller being configured to
modify operation of at least some of the nozzles in
response to the temperature rising above a first
threshold.Optionally the printhead module is in
communication with a printer controller for
controlling a head comprising at least one monolithic
printhead module, the at least one printhead module
having a plurality of rows of nozzles configured to
extend, in use, across at least part of a printable
pagewidth of the printhead, the nozzles in each row
being grouped into at least first and second fire
groups, the printhead module being configured to
sequentially fire, for each row, the nozzles of each
fire group, such that each nozzle in the sequence from
each fire group is fired simultaneously with
respective corresponding nozzles in the sequence in
the other fire groups, wherein the nozzles are fired
row by row such that the nozzles of each row are all
fired before the nozzles of each subsequent row,
wherein the printer controller is configured to
provide one or more control signals that control the
order of firing of the nozzles. Optionally the
printhead module is, in communication with a printer
controller for outputting to a printhead module: dot
data to be printed with at least two different inks;
and control data for controlling printing of the dot
data; the printer controller including at least one
communication output, each or the communication output
being configured to output at least some of the
control data and at least some of the dot data for the
at least two inks. Optionally the printhead module
includes at least one row of printhead nozzles, at
least one row including at least one displaced row
portion, the displacement of the row portion including
a component in a direction normal to that of a
pagewidth to be printed. Optionally the printhead
module is in communication with a printer controller
for supplying print data to at least one printhead
module capable of printing a maximum of n of channels
of print data, the at least one printhead module being
configurable into: a first mode, in which the
printhead module is configured to receive data for a
first number of the channels; and a second mode, in
which the printhead module is configured to receive
print data for a second number of the channels,
wherein the first number is greater than the second
number; wherein the printer controller is selectively
configurable to supply dot data for the first and
second modes.Optionally the printhead module is in
communication with a printer controller for supplying
data to a printhead comprising a plurality of
printhead modules, the printhead being wider than a
reticle step used in forming the modules, the
printhead comprising at least two types of the
modules, wherein each type is determined by its
geometric shape in plan. Optionally the printhead
module is used in conjunction with a printer
controller for supplying one or more control signals
to a printhead module, the printhead module including
at least one row that comprises a plurality of sets of
n adjacent nozzles, each of the nozzles being
configured to expel ink in response to a fire signal,
such that: (a) a fire signal is provided to nozzles at
a first and /rth position in each set of nozzles; (b)
a fire signal is provided to the next inward pair of
nozzles in each set; (c) in the event n is an even
number, step (b) is repeated until all of the nozzles
in each set has been fired; and (d) in the event n is
an odd number, step (b) is repeated until all of the
nozzles but a central nozzle in each set have been
fired, and then the central nozzle is fired.
Optionally the printhead module is used in conjunction
with a printer controller for supplying one or more
control signals to a printhead module, the printhead
module including at least one row that comprises a
plurality of adjacent sets of n adjacent nozzles, each
of the nozzles being configured to expel ink in
response to a fire signal, the method comprising
providing, for each set of nozzles, a fire signal in
accordance with the sequence: [nozzle position 1,
nozzle position n, nozzle position 2, nozzle position
(n-1), ... , nozzle position*], wherein nozzle
position x is at or adjacent the centre of the set of
nozzles. Optionally the printhead module is in
communication with a printer controller for supplying
dot data to a printhead module comprising at least
first and second rows configured to print ink of a
similar type or color, at least some nozzles in the
first row being aligned with respective corresponding
nozzles in the second row in a direction of intended
media travel relative to the printhead, the printhead
module being configurable such that the nozzles in the
first and second pairs of rows are fired such that
some dots output to print media are printed to by
nozzles from the first pair of rows and at least some
other dots output to print media are printed to by
nozzles from the second pair of rows, the printer
controller being configurable to supply dot data to
the printhead module for printing. Optionally the
printhead module is in communication with a printer
controller for supplying dot data to at least one
printhead module, the at least one printhead module
comprising a plurality of rows, each of the
rowscomprising a plurality of nozzles for ejecting
ink, wherein the printhead module includes at least
first and second rows configured to print ink of a
similar type or color, the printer controller being
configured to supply the dot data to the at least one
printhead module such that, in the event a nozzle in
the first row is faulty, a corresponding nozzle in the
second row prints an ink dot at a position on print
media at or adjacent a position where the faulty
nozzle would otherwise have printed it. Optionally the
printhead module is in communication with a printer
controller for receiving first data and manipulating
the first data to produce dot data to be printed, the
print controller including at least two serial outputs
for supplying the dot data to at least one printhead.
Optionally the printhead module further including: at
least one row of print nozzles; at least first and
second shift registers for shifting in dot data
supplied from a data source, wherein each shift
register feeds dot data to a group of nozzles, and
wherein each of the groups of the nozzles is
interleaved with at least one of the other groups of
the nozzles. Optionally the printhead module being
capable of printing a maximum of n of channels of
print data, the printhead being configurable into: a
first mode, in which the printhead is configured to
receive print data for a first number of the channels;
and a second mode, in which the printhead is
configured to receive print data for a second number
of the channels, wherein the first number is greater
than the second number. Optionally a module further
comprising a plurality of printhead modules including:
at least one row of print nozzles; at least first and
second shift registers for shifting in dot data
supplied from a data source, wherein each shift
register feeds dot data to a group of nozzles, and
wherein each of the groups of the nozzles is
interleaved with at least one of the other groups of
the nozzles; andthe printhead being wider than a
reticle step used in forming the modules, the
printhead comprising at least two types of the
modules, wherein each type is determined by its
geometric shape in plan. Optionally the printhead
module includes at least one row that comprises a
plurality of sets of n adjacent nozzles, each of the
nozzles being configured to expel ink in response to a
fire signal, such that, for each set of nozzles, a
fire signal is provided in accordance with the
sequence: [nozzle position 1, nozzle position n,
nozzle position 2, nozzle position (j i-1), ... ,
nozzle position x], wherein nozzle position x is at or
adjacent the centre of the set of nozzles. Optionally
the printhead module further includes at least one row
that comprises a plurality of adjacent sets of n
adjacent nozzles, each of the nozzles being configured
to expel the ink in response to a fire signal, the
printhead being configured to output ink from nozzles
at a first and nth position in each set of nozzles,
and then each next inward pair of nozzles in each set,
until: in the event n is an even number, all of the
nozzles in each set has been fired; and in the event n
is an odd number, all of the nozzles but a central
nozzle in each set have been fired, and then to fire
the central nozzle. Optionally a printhead module for
receiving dot data to be printed using at least two
different inks and control data for controlling
printing of the dot data, the printhead module
including a communication input for receiving the dot
data for the at least two colors and the control data.
Optionally a printhead module further includes at
least one row of printhead nozzles, at least one row
including at least one displaced row portion, the
displacement of the row portion including a component
in a direction normal to that of a pagewidth to be
printed. Optionally a printhead module having a
plurality of rows of nozzles configured to extend, in
use, across at least part of a printable pagewidth,
the nozzles in each row being grouped into at least
first and second fire groups, the printhead module
being configured to sequentially fire, for each row,
the nozzles of each fire group, such that each nozzle
in the sequence from each fire group is fired
simultaneously with respective corresponding nozzles
in the sequence in the other fire groups, wherein the
nozzles are fired row by row such that the nozzles of
each row are all fired before the nozzles of each
subsequent row.Optionally a printhead module further
comprising at least first and second rows configured
to print ink of a similar type or color, at least some
nozzles in the first row being aligned with respective
corresponding nozzles in the second row in a direction
of intended media travel relative to the printhead,
the printhead module being 



configurable such that the nozzles in the first and
second pairs of rows are fired such that some dots
output to print media are printed to by nozzles from
the first pair of rows and at least some other dots
output to print media are printed to by nozzles from
the second pair of rows. Optionally a printhead module
is in communication with a printer controller for
providing data to a printhead module that includes: at
least one row of print nozzles; at least first and
second shift registers for shifting in dot data
supplied from a data source, wherein each shift
register feeds dot data to a group of nozzles, and
wherein each of the groups of the nozzles is
interleaved with at least one of the other groups of
the nozzles. Optionally a printhead module having a
plurality of nozzles for expelling ink, the printhead
module including a plurality of thermal sensors, each
of the thermal sensors being configured to respond to
a temperature at or adjacent at least one of the
nozzles, the printhead module being configured to
modify operation of the nozzles in response to the
temperature rising above a first threshold. Optionally
a printhead module further comprising a plurality of
rows, each of the rows comprising a plurality of
nozzles for ejecting ink, wherein the printhead module
includes at least first and second rows configured to
print ink of a similar type or color, and being
configured such that, in the event a nozzle in the
first row is faulty, a corresponding nozzle in the
second row prints an ink dot at a position on print
media at or adjacent a position where the faulty
nozzle would otherwise have printed it. In a twenty
eighth aspect the present invention provides a
printhead module including at least one row of
printhead nozzles, at least one row including at least
one displaced row portion, the displacement of the row
portion including a component in a direction normal to
that of a pagewidth to be printed. Optionally the
displaced row portion is disposed adjacent one end of
the monolithic printhead module.Optionally the
printhead module further including a plurality of the
rows, wherein each of at least a plurality of the rows
includes one of the displaced row portions. Optionally
the displaced row portions of at least some of the
rows are different in length than the displaced row
portions of at least some of the other rows.
Optionally each of the rows has a displaced row
portion, and the sizes of the respective displaced row
portions increase from row to row in the direction
normal to that of the pagewidth to be printed.
Optionally the dropped rows together comprise a
generally trapezoidal shape, in plan. Optionally the
dropped rows together comprise a generally triangular
shape, in plan. Optionally a printhead comprising a
plurality of printhead modules, including at least one
of the printhead modules including at least one row of
printhead nozzles, at least one row including at least
one displaced row portion, the displacement of the row
portion including a component in a direction normal to
that of a pagewidth to be printed. Optionally a
printhead comprising a plurality of printhead modules,
including at least one the printhead modules according
to claim 2, wherein the displaced row portion of at
least one of the printhead modules is disposed
adjacent another of the printhead modules. Optionally
the printhead modules are the same shape and
configuration as each other, and are arranged end to
end across the intended print width. Optionally the
printhead being a pagewidth printhead. Optionally the
printhead being a pagewidth printhead.Optionally the
printhead module is configured to receive dot data to
which a method of at least partially compensating for
errors in ink dot placement by at least one of a
plurality of nozzles due to erroneous rotational
displacement of a printhead module relative to a
carrier has been applied, the nozzles being disposed
on the printhead module, the method comprising the
steps of: (a) determining the rotational displacement;
, (b) determining at least one correction factor that
at least partially compensates for the ink dot
displacement; and (c) using the correction factor to
alter the output of the ink dots to at least partially
compensate for the rotational displacement. Optionally
the printhead module is configured to receive dot data
to which a method of expelling ink has been applied,
the method being applied to a printhead module
including at least one row that comprises a plurality
of adjacent sets of n adjacent nozzles, each of the
nozzles being configured to expel ink in response to a
fire signal, the method comprising providing, for each
set of nozzles, a fire signal in accordance with the
sequence: [nozzle position 1, nozzle position n,
nozzle position 2, nozzle position (n-1), ... , nozzle
position*], wherein nozzle position x is at or
adjacent the centre of the set of nozzles. Optionally
the printhead module is configured to receive dot data
to which a method of expelling ink has been applied,
the method being applied to a printhead module
including at least one row that comprises a plurality
of sets of n adjacent nozzles, each of the nozzles
being configured to expel ink in response to a fire
signal, the method comprising the steps of: (a)
providing a fire signal to nozzles at a first and nth
position in each set of nozzles; (b) providing a fire
signal to the next inward pair of nozzles in each set;
(c) in the event n is an even number, repeating step
(b) until all of the nozzles in each set has been
fired; and (d) in the event n is an odd number,
repeating step (b) until all of the nozzles but a
central nozzle in each set have been fired, and then
firing the central nozzle. Optionally the printhead
module is manufactured in accordance with a method of
manufacturing a plurality of printhead modules, at
least some of which are capable of being combined in
pairs to form bilithic pagewidth printheads, the
method comprising the step of laying out each of the
plurality of printhead modules on a wafer substrate,
wherein at least one of the printhead modules is
right-handed and at least another is
left-handed.Optionally the printhead module further
including: at least one row of print nozzles; at least
two shift registers for shifting in dot data supplied
from a data source to each of the at least one rows,
wherein each print nozzle obtains dot data to be fired
from an element of one of the shift registers.
Optionally the printhead module is installed in a
printer comprising: a printhead comprising at least
the first elongate printhead module, the at least one
printhead module including at least one row of print
nozzles for expelling ink; and at least first and
second printer controllers configured to receive print
data and process the print data to output dot data to
the printhead, wherein the first and second printer
controllers are connected to a common input of the
printhead. Optionally the printhead module is
installed in a printer comprising: a printhead
comprising first and second elongate printhead
modules, the printhead modules being parallel to each
other and being disposed end to end on either side of
a join region; at least first and second printer
controllers configured to receive print data and
process the print data to output dot data to the
printhead, wherein the first printer controller
outputs dot data only to the first printhead module
and the second printer controller outputs dot data
only to the second printhead module, wherein the
printhead modules are configured such that no dot data
passes between them. Optionally the printhead module
is installed in a printer comprising: a printhead
comprising first and second elongate printhead
modules, the printhead modules being parallel to each
other and being disposed end to end on either side of
a join region, wherein the first printhead module is
longer than the second printhead module; at least
first and second printer controllers configured to
receive print data and process the print data to
output dot data to the printhead, wherein: the first
printer controller outputs dot data to both the first
printhead module and the second printhead module; and
the second printer controller outputs dot data only to
the second printhead module. Optionally the printhead
module is installed in a printer comprising:a
printhead comprising first and second elongate
printhead modules, the printhead modules being
parallel to each other and being disposed end to end
on either side of a join region, wherein the first
printhead module is longer than the second printhead
module; at least first and second printer controllers
configured to receive print data and process the print
data to output dot data for the printhead, wherein:
the first printer controller outputs dot data to both
the first printhead module and the second controller;
and the second printer controller outputs dot data to
the second printhead module, wherein the dot data
output by the second printer controller includes dot
data it generates and at least some of the dot data
received from the first printer controller. Optionally
the printhead module is in communication with a
printer controller for supplying dot data to at least
one printhead module and at least partially
compensating for errors in ink dot placement by at
least one of a plurality of nozzles on the printhead
module due to erroneous rotational displacement of the
printhead module relative to a carrier, the printer
being configured to: access a correction factor
associated with the at least one printhead module;
determine an order in which at least some of the dot
data is supplied to at least one of the at least one
printhead modules, the order being determined at least
partly on the basis of the correction factor, thereby
to at least partially compensate for the rotational
displacement; and supply the dot data to the printhead
module. Optionally the printhead module is in
communication with a printer controller for supplying
dot data to a printhead module having a plurality of
nozzles for expelling ink, the printhead module
including a plurality of thermal sensors, each of the
thermal sensors being configured to respond to a
temperature at or adjacent at least one of the
nozzles, the printer controller being configured to
modify operation of at least some of the nozzles in
response to the temperature rising above a first
threshold. Optionally the printhead module is in
communication with a printer controller for
controlling a head comprising at least one monolithic
printhead module, the at least one printhead module
having a plurality of rows of nozzles configured to
extend, in use, across at least part of a printable
pagewidth of the printhead, the nozzles in each row
being grouped into at least first and second fire
groups, the printhead module being configured to
sequentially fire, for each row, the nozzles of each
fire group, such that each nozzle in the sequence from
each fire group is fired simultaneously with
respective corresponding nozzles in the sequence in
the other fire groups, wherein the nozzles are fired
row by row such that the nozzles of each row are all
fired before the nozzles of each subsequent
row,wherein the printer controller is configured to
provide one or more control signals that control the
order of firing of the nozzles. Optionally the
printhead module is, in communication with a printer
controller for outputting to a printhead module: dot
data to be printed with at least two different inks;
and control data for controlling printing of the dot
data; the printer controller including at least one
communication output, each or the communication output
being configured to output at least some of the
control data and at least some of the dot data for the
at least two inks. Optionally the printhead module
includes at least one row of printhead nozzles, at
least one row including at least one displaced row
portion, the displacement of the row portion including
a component in a direction normal to that of a
pagewidth to be printed. Optionally the printhead
module is in communication with a printer controller
for supplying print data to at least one printhead
module capable of printing a maximum of n of channels
of print data, the at least one printhead module being
configurable into: a first mode, in which the
printhead module is configured to receive data for a
first number of the channels; and a second mode, in
which the printhead module is configured to receive
print data for a second number of the channels,
wherein the first number is greater than the second
number; wherein the printer controller is selectively
configurable to supply dot data for the first and
second modes. Optionally the printhead module is in
communication with a printer controller for supplying
data to a printhead comprising a plurality of
printhead modules, the printhead being wider than a
reticle step used in forming the modules, the
printhead comprising at least two types of the
modules, wherein each type is determined by its
geometric shape in plan. Optionally the printhead
module is used in conjunction with a printer
controller for supplying one or more control signals
to a printhead module, the printhead module including
at least one row that comprises a plurality of sets of
n adjacent nozzles, each of the nozzles being
configured to expel ink in response to a fire signal,
such that:(a) a fire signal is provided to nozzles at
a first and nth position in each set of nozzles; (b) a
fire signal is provided to the next inward pair of
nozzles in each set; (c) in the event n is an even
number, step (b) is repeated until all of the nozzles
in each set has been fired; and (d) in the event n is
an odd number, step (b) is repeated until all of the
nozzles but a central nozzle in each set have been
fired, and then the central nozzle is fired.
Optionally the printhead module is used in conjunction
with a printer controller for supplying one or more
control signals to a printhead module, the printhead
module including at least one row that comprises a
plurality of adjacent sets of n adjacent nozzles, each
of the nozzles being configured to expel ink in
response to a fire signal, the method comprising
providing, for each set of nozzles, a fire signal in
accordance with the sequence: [nozzle position 1,
nozzle position n, nozzle position 2, nozzle position
(n-1), ... , nozzle position*], wherein nozzle
position x is at or adjacent the centre of the set of
nozzles. Optionally the printhead module is in
communication with a printer controller for supplying
dot data to a printhead module comprising at least
first and second rows configured to print ink of a
similar type or color, at least some nozzles in the
first row being aligned with respective corresponding
nozzles in the second row in a direction of intended
media travel relative to the printhead, the printhead
module being configurable such that the nozzles in the
first and second pairs of rows are fired such that
some dots output to print media are printed to by
nozzles from the first pair of rows and at least some
other dots output to print media are printed to by
nozzles from the second pair of rows, the printer
controller being configurable to supply dot data to
the printhead module for printing. Optionally the
printhead module is in communication with a printer
controller for supplying dot data to at least one
printhead module, the at least one printhead module
comprising a plurality of rows, each of the rows
comprising a plurality of nozzles for ejecting ink,
wherein the printhead module includes at least first
and second rows configured to print ink of a similar
type or color, the printer controller being configured
to supply the dot data to the at least one printhead
module such that, in the event a nozzle in the first
row is faulty, a corresponding nozzle in the second
row prints an ink dot at a position on print media at
or adjacent a position where the faulty nozzle would
otherwise have printed it.Optionally the printhead
module is in communication with a printer controller
for receiving first data and manipulating the first
data to produce dot data to be printed, the print
controller including at least two serial outputs for
supplying the dot data to at least one printhead.
Optionally the printhead module further including: at
least one row of print nozzles; at least first and
second shift registers for shifting in dot data
supplied from a data source, wherein each shift
register feeds dot data to a group of nozzles, and
wherein each of the groups of the nozzles is
interleaved with at least one of the other groups of
the nozzles. Optionally the printhead module being
capable of printing a maximum of n of channels of
print data, the printhead being configurable into: a
first mode, in which the printhead is configured to
receive print data for a first number of the channels;
and a second mode, in which the printhead is
configured to receive print data for a second number
of the channels, wherein the first number is greater
than the second number. Optionally a module further
comprising a plurality of printhead modules including:
at least one row of print nozzles; at least first and
second shift registers for shifting in dot data
supplied from a data source, wherein each shift
register feeds dot data to a group of nozzles, and
wherein each of the groups of the nozzles is
interleaved with at least one of the other groups of
the nozzles; and the printhead being wider than a
reticle step used in forming the modules, the
printhead comprising at least two types of the
modules, wherein each type is determined by its
geometric shape in plan. Optionally the printhead
module includes at least one row that comprises a
plurality of sets of n adjacent nozzles, each of the
nozzles being configured to expel ink in response to a
fire signal, such that, for each set of nozzles, a
fire signal is provided in accordance with the
sequence: [nozzle position 1, nozzle position n,
nozzle position 2,nozzle position (n-Tj, ... , nozzle
positions], wherein nozzle positions is at or adjacent
the centre of the set of nozzles. Optionally the
printhead module further includes at least one row
that comprises a plurality of adjacent sets of n
adjacent nozzles, each of the nozzles being configured
to expel the ink in response to a fire signal, the
printhead being configured to output ink from nozzles
at a first and nth position in each set of nozzles,
and then each next inward pair of nozzles in each set,
until: in the event n is an even number, all of the
nozzles in each set has been fired; and in the event n
is an odd number, all of the nozzles but a central
nozzle in each set have been fired, and then to fire
the central nozzle. Optionally a printhead module for
receiving dot data to be printed using at least two
different inks and control data for controlling
printing of the dot data, the printhead module
including a communication input for receiving the dot
data for the at least two colors and the control data.
Optionally a printhead module further includes at
least one row of printhead nozzles, at least one row
including at least one displaced row portion, the
displacement of the row portion including a component
in a direction normal to that of a pagewidth to be
printed. Optionally a printhead module having a
plurality of rows of nozzles configured to extend, in
use, across at least part of a printable pagewidth,
the nozzles in each row being grouped into at least
first and second fire groups, the printhead module
being configured to sequentially fire, for each row,
the nozzles of each fire group, such that each nozzle
in the sequence from each fire group is fired
simultaneously with respective corresponding nozzles
in the sequence in the other fire groups, wherein the
nozzles are fired row by row such that the nozzles of
each row are all fired before the nozzles of each
subsequent row. Optionally a printhead module further
comprising at least first and second rows configured
to print ink of a similar type or color, at least some
nozzles in the first row being aligned with respective
corresponding nozzles in the second row in a direction
of intended media travel relative to the printhead,
the printhead module being configurable such that the
nozzles in the first and second pairs of rows are
fired such that some dots output to print media are
printed to by nozzles from the first pair of rows and
at least some other dots output to print media are
printed to by nozzles from the second pair of
rows.Optionally a printhead module is in communication
with a printer controller for providing data to a
printhead module that includes: at least one row of
print nozzles; at least first and second shift
registers for shifting in dot data supplied from a
data source, wherein each shift register feeds dot
data to a group of nozzles, and wherein each of the
groups of the nozzles is interleaved with at least one
of the other groups of the nozzles. Optionally a
printhead module having a plurality of nozzles for
expelling ink, the printhead module including a
plurality of thermal sensors, each of the thermal
sensors being configured to respond to a temperature
at or adjacent at least one of the nozzles, the
printhead module being configured to modify operation
of the nozzles in response to the temperature rising
above a first threshold. Optionally a printhead module
further comprising a plurality of rows, each of the
rows comprising a plurality of nozzles for ejecting
ink, wherein the printhead module includes at least
first and second rows configured to print ink of a
similar type or color, and being configured such that,
in the event a nozzle in the first row is faulty, a
corresponding nozzle in the second row prints an ink
dot at a position on print media at or adjacent a
position where the faulty nozzle would otherwise have
printed it. In a twenty ninth aspect the present
invention provides a printhead module having a
plurality of rows of nozzles configured to extend, in
use, across at least part of a printable pagewidth,
the nozzles in each row being grouped into at least
first and second fire groups, the printhead module
being configured to sequentially fire, for each row,
the nozzles of each fire group, such that each nozzle
in the sequence from each fire group is fired
simultaneously with respective corresponding nozzles
in the sequence in the other fire groups, wherein the
nozzles are fired row by row such that the nozzles of
each row are all fired before the nozzles of each
subsequent row. Optionally the rows are disposed in
pairs extending generally transverse to a direction
media is to be moved relative to the printhead.
Optionally the rows in each pair of rows are
configured to print the same color ink as each other.
Optionally the rows in each pair of rows share an ink
supply.Optionally the rows in each pair of rows are
offset with respect to each other. Optionally the
printhead module is configured to fire the nozzles
such that at least some ink dots from one row land on
top of dots previously deposited by one or more of the
other rows. Optionally the printhead module is
operable in at least two fire modes, wherein at least
some of the at least two fire modes define relatively
different numbers of nozzles in each of the fire
groups. Optionally at least some of the at least two
fire groups define relatively different fire group
sequences. Optionally a printhead comprising a
plurality of printhead modules having a plurality of
rows of nozzles configured to extend, in use, across
at least part of a printable pagewidth, the nozzles in
each row being grouped into at least first and second
fire groups, the printhead module being configured to
sequentially fire, for each row, the nozzles of each
fire group, such that each nozzle in the sequence from
each fire group is fired simultaneously with
respective corresponding nozzles in the sequence in
the other fire groups, wherein the nozzles are fired
row by row such that the nozzles of each row are all
fired before the nozzles of each subsequent row.
Optionally the printhead is a pagewidth printhead.
Optionally the printhead module is configured to
receive dot data to which a method of at least
partially compensating for errors in ink dot placement
by at least one of a plurality of nozzles due to
erroneous rotational displacement of a printhead
module relative to a carrier has been applied, the
nozzles being disposed on the printhead module, the
method comprising the steps of: (a) determining the
rotational displacement; (b) determining at least one
correction factor that at least partially compensates
for the ink dot displacement; and (c) using the
correction factor to alter the output of the ink dots
to at least partially compensate for the rotational
displacement.Optionally the printhead module is
configured to receive dot data to which a method of
expelling ink has been applied, the method being
applied to a printhead module including at least one
row that comprises a plurality of adjacent sets of n
adjacent nozzles, each of the nozzles being configured
to expel ink in response to a fire signal, the method
comprising providing, for each set of nozzles, a fire
signal in accordance with the sequence: [nozzle
position 1, nozzle position n, nozzle position 2,
nozzle position (n-1), ... , nozzle position x],
wherein nozzle position x is at or adjacent the centre
of the set of nozzles. Optionally the printhead module
is configured to receive dot data to which a method of
expelling ink has been applied, the method being
applied to a printhead module including at least one
row that comprises a plurality of sets of n adjacent
nozzles, each of the nozzles being configured to expel
ink in response to a fire signal, the method
comprising the steps of: (a) providing a fire signal
to nozzles at a first and "th position in each set of
nozzles; (b) providing a fire signal to the next
inward pair of nozzles in each set; (c) in the event n
is an even number, repeating step (b) until all of the
nozzles in each set has been fired; and (d) in the
event n is an odd number, repeating step (b) until all
of the nozzles but a central nozzle in each set have
been fired, and then firing the central nozzle.
Optionally the printhead module is manufactured in
accordance with a method of manufacturing a plurality
of printhead modules, at least some of which are
capable of being combined in pairs to form bilithic
pagewidth printheads, the method comprising the step
of laying out each of the plurality of printhead
modules on a wafer substrate, wherein at least one of
the printhead modules is right-handed and at least
another is left-handed. Optionally the printhead
module further including: at least one row of print
nozzles; at least two shift registers for shifting in
dot data supplied from a data source to each of the at
least one rows, wherein each print nozzle obtains dot
data to be fired from an element of one of the shift
registers. Optionally the printhead module is
installed in a printer comprising: a printhead
comprising at least the first elongate printhead
module, the at least one printhead module including at
least one row of print nozzles for expelling ink;
andat least first and second printer controllers
configured to receive print data and process the print
data to output dot data to the printhead, wherein the
first and second printer controllers are connected to
a common input of the printhead. Optionally the
printhead module is installed in a printer comprising:
a printhead comprising first and second elongate
printhead modules, the printhead modules being
parallel to each other and being disposed end to end
on either side of a join region; at least first and
second printer controllers configured to receive print
data and process the print data to output dot data to
the printhead, wherein the first printer controller
outputs dot data only to the first printhead module
and the second printer controller outputs dot data
only to the second printhead module, wherein the
printhead modules are configured such that no dot data
passes between them. Optionally the printhead module
is installed in a printer comprising: a printhead
comprising first and second elongate printhead
modules, the printhead modules being parallel to each
other and being disposed end to end on either side of
a join region, wherein the first printhead module is
longer than the second printhead module; at least
first and second printer controllers configured to
receive print data and process the print data to
output dot data to the printhead, wherein: the first
printer controller outputs dot data to both the first
printhead module and the second printhead module; and
the second printer controller outputs dot data only to
the second printhead module. Optionally the printhead
module is installed in a printer comprising: a
printhead comprising first and second elongate
printhead modules, the printhead modules being
parallel to each other and being disposed end to end
on either side of a join region, wherein the first
printhead module is longer than the second printhead
module; at least first and second printer controllers
configured to receive print data and process the print
data to output dot data for the printhead, wherein:
the first printer controller outputs dot data to both
the first printhead module and the second controller;
and the second printer controller outputs dot data to
the second printhead module, wherein the dot data
output by the second printer controller includes dot
data it generates and at least some of the dot data
received from the first printer controller.Optionally
the printhead module is in communication with a
printer controller for supplying dot data to at least
one printhead module and at least partially
compensating for errors in ink dot placement by at
least one of a plurality of nozzles on the printhead
module due to erroneous rotational displacement of the
printhead module relative to a carrier, the printer
being configured to: access a correction factor
associated with the at least one printhead module;
determine an order in which at least some of the dot
data is supplied to at least one of the at least one
printhead modules, the order being determined at least
partly on the basis of the correction factor, thereby
to at least partially compensate for the rotational
displacement; and supply the dot data to the printhead
module. Optionally the printhead module is in
communication with a printer controller for supplying
dot data to a printhead module having a plurality of
nozzles for expelling ink, the printhead module
including a plurality of thermal sensors, each of the
thermal sensors being configured to respond to a
temperature at or adjacent at least one of the
nozzles, the printer controller being configured to
modify operation of at least some of the nozzles in
response to the temperature rising above a first
threshold. Optionally the printhead module is in
communication with a printer controller for
controlling a head comprising at least one monolithic
printhead module, the at least one printhead module
having a plurality of rows of nozzles configured to
extend, in use, across at least part of a printable
pagewidth of the printhead, the nozzles in each row
being grouped into at least first and second fire
groups, the printhead module being configured to
sequentially fire, for each row, the nozzles of each
fire group, such that each nozzle in the sequence from
each fire group is fired simultaneously with
respective corresponding nozzles in the sequence in
the other fire groups, wherein the nozzles are fired
row by row such that the nozzles of each row are all
fired before the nozzles of each subsequent row,
wherein the printer controller is configured to
provide one or more control signals that control the
order of firing of the nozzles. Optionally the
printhead module is, in communication with a printer
controller for outputting to a printhead module: dot
data to be printed with at least two different inks;
and control data for controlling printing of the dot
data; the printer controller including at least one
communication output, each or the communication output
being configured to output at least some of the
control data and at least some of the dot data for the
at least two inks.Optionally the printhead module
includes at least one row of printhead nozzles, at
least one row including at least one displaced row
portion, the displacement of the row portion including
a component in a direction normal to that of a
pagewidth to be printed. Optionally the printhead
module is in communication with a printer controller
for supplying print data to at least one printhead
module capable of printing a maximum of n of channels
of print data, the at least one printhead module being
configurable into: a first mode, in which the
printhead module is configured to receive data for a
first number of the channels; and a second mode, in
which the printhead module is configured to receive
print data for a second number of the 



channels, wherein the first number is greater than the
second number; wherein the printer controller is
selectively configurable to supply dot data for the
first and second modes. Optionally the printhead
module is in communication with a printer controller
for supplying data to a printhead comprising a
plurality of printhead modules, the printhead being
wider than a reticle step used in forming the modules,
the printhead comprising at least two types of the
modules, wherein each type is determined by its
geometric shape in plan. Optionally the printhead
module is used in conjunction with a printer
controller for supplying one or more control signals
to a printhead module, the printhead module including
at least one row that comprises a plurality of sets of
n adjacent nozzles, each of the nozzles being
configured to expel ink in response to a fire signal,
such that: (a) a fire signal is provided to nozzles at
a first and nth position in each set of nozzles; (b) a
fire signal is provided to the next inward pair of
nozzles in each set; (c) in the event n is an even
number, step (b) is repeated until all of the nozzles
in each set has been fired; and (d) in the event n is
an odd number, step (b) is repeated until all of the
nozzles but a central nozzle in each set have been
fired, and then the central nozzle is fired.
Optionally the printhead module is used in conjunction
with a printer controller for supplying one or more
control signals to a printhead module, the printhead
module including at least one row that comprises a
plurality ofadjacent sets of n adjacent nozzles, each
of the nozzles being configured to expel ink in
response to a fire signal, the method comprising
providing, for each set of nozzles, a fire signal in
accordance with the sequence: [nozzle position 1,
nozzle position n, nozzle position 2, nozzle position
(n-1), ... , nozzle position*], wherein nozzle
position x is at or adjacent the centre of the set of
nozzles. Optionally the printhead module is in
communication with a printer controller for supplying
dot data to a printhead module comprising at least
first and second rows configured to print ink of a
similar type or color, at least some nozzles in the
first row being aligned with respective corresponding
nozzles in the second row in a direction of intended
media travel relative to the printhead, the printhead
module being configurable such that the nozzles in the
first and second pairs of rows are fired such that
some dots output to print media are printed to by
nozzles from the first pair of rows and at least some
other dots output to print media are printed to by
nozzles from the second pair of rows, the printer
controller being configurable to supply dot data to
the printhead module for printing. Optionally the
printhead module is in communication with a printer
controller for supplying dot data to at least one
printhead module, the at least one printhead module
comprising a plurality of rows, each of the rows
comprising a plurality of nozzles for ejecting ink,
wherein the printhead module includes at least first
and second rows configured to print ink of a similar
type or color, the printer controller being configured
to supply the dot data to the at least one printhead
module such that, in the event a nozzle in the first
row is faulty, a corresponding nozzle in the second
row prints an ink dot at a position on print media at
or adjacent a position where the faulty nozzle would
otherwise have printed it. Optionally the printhead
module is in communication with a printer controller
for receiving first data and manipulating the first
data to produce dot data to be printed, the print
controller including at least two serial outputs for
supplying the dot data to at least one printhead.
Optionally the printhead module further including: at
least one row of print nozzles; at least first and
second shift registers for shifting in dot data
supplied from a data source, wherein each shift
register feeds dot data to a group of nozzles, and
wherein each of the groups of the nozzles is
interleaved with at least one of the other groups of
the nozzles.Optionally the printhead module being
capable of printing a maximum of n of channels of
print data, the printhead being configurable into: a
first mode, in which the printhead is configured to
receive print data for a first number of the channels;
and a second mode, in which the printhead is
configured to receive print data for a second number
of the channels, wherein the first number is greater
than the second number. Optionally a module further
comprising a plurality of printhead modules including:
at least one row of print nozzles; at least first and
second shift registers for shifting in dot data
supplied from a data source, wherein each shift
register feeds dot data to a group of nozzles, and
wherein each of the groups of the nozzles is
interleaved with at least one of the other groups of
the nozzles; and the printhead being wider than a
reticle step used in forming the modules, the
printhead comprising at least two types of the
modules, wherein each type is determined by its
geometric shape in plan. Optionally the printhead
module includes at least one row that comprises a
plurality of sets of n adjacent nozzles, each of the
nozzles being configured to expel ink in response to a
fire signal, such that, for each set of nozzles, a
fire signal is provided in accordance with the
sequence: [nozzle position 1, nozzle position n,
nozzle position 2, nozzle position (n-1), ... , nozzle
position x], wherein nozzle position* is at or
adjacent the centre of the set of nozzles. Optionally
the printhead module further includes at least one row
that comprises a plurality of adjacent sets of n
adjacent nozzles, each of the nozzles being configured
to expel the ink in response to a fire signal, the
printhead being configured to output ink from nozzles
at a first and nth position in each set of nozzles,
and then each next inward pair of nozzles in each set,
until: in the event n is an even number, all of the
nozzles in each set has been fired; and in the event n
is an odd number, all of the nozzles but a central
nozzle in each set have been fired, and then to fire
the central nozzle.Optionally a printhead module for
receiving dot data to be printed using at least two
different inks and control data for controlling
printing of the dot data, the printhead module
including a communication input for receiving the dot
data for the at least two colors and the control data.
Optionally a printhead module further includes at
least one row of printhead nozzles, at least one row
including at least one displaced row portion, the
displacement of the row portion including a component
in a direction normal to that of a pagewidth to be
printed. Optionally a printhead module having a
plurality of rows of nozzles configured to extend, in
use, across at least part of a printable pagewidth,
the nozzles in each row being grouped into at least
first and second fire groups, the printhead module
being configured to sequentially fire, for each row,
the nozzles of each fire group, such that each nozzle
in the sequence from each fire group is fired
simultaneously with respective corresponding nozzles
in the sequence in the other fire groups, wherein the
nozzles are fired row by row such that the nozzles of
each row are all fired before the nozzles of each
subsequent row. Optionally a printhead module further
comprising at least first and second rows configured
to print ink of a similar type or color, at least some
nozzles in the first row being aligned with respective
corresponding nozzles in the second row in a direction
of intended media travel relative to the printhead,
the printhead module being configurable such that the
nozzles in the first and second pairs of rows are
fired such that some dots output to print media are
printed to by nozzles from the first pair of rows and
at least some other dots output to print media are
printed to by nozzles from the second pair of rows.
Optionally a printhead module is in communication with
a printer controller for providing data to a printhead
module that includes: at least one row of print
nozzles; at least first and second shift registers for
shifting in dot data supplied from a data source,
wherein each shift register feeds dot data to a group
of nozzles, and wherein each of the groups of the
nozzles is interleaved with at least one of the other
groups of the nozzles. Optionally a printhead module
having a plurality of nozzles for expelling ink, the
printhead module including a plurality of thermal
sensors, each of the thermal sensors being configured
to respond to a temperature at or adjacent at least
one of the nozzles, the printhead module being
configured to modify operation of the nozzles in
response to the temperature rising above a first
threshold.Optionally a printhead module further
comprising a plurality of rows, each of the rows
comprising a plurality of nozzles for ejecting ink,
wherein the printhead module includes at least first
and second rows configured to print ink of a similar
type or color, and being configured such that, in the
event a nozzle in the first row is faulty, a
corresponding nozzle in the second row prints an ink
dot at a position on print media at or adjacent a
position where the faulty nozzle would otherwise have
printed it. Optionally the printhead module further
comprises a plurality of the rows, the printhead
module being configured to fire each nozzle in each
row simultaneously with the nozzle or nozzles at the
same position in the other rows. Optionally the
printhead module further includes a plurality of pairs
of the rows, each pair of rows including an odd row
and an even row, the odd and even rows in each pair
being offset from each other in both x and y
directions relative to an intended direction of print
media movement relative to the printhead, the
printhead module being configured to cause firing of
at least a plurality of the odd rows prior to firing
any of the even rows, or vice versa. Optionally all
the odd rows are fired before any of the even rows are
fired, or vice versa. Optionally all the odd rows, or
the even rows, or both, are fired in a predetermined
order. Optionally the printhead module is configurable
such that the predetermined order is selectable from a
plurality of predetermined available orders.
Optionally the predetermined order is sequential.
Optionally the printhead module is configurable such
that the predetermined order can commence at any of a
plurality of the rows. In a thirtieth aspect the
present invention provides a printhead module
comprising at least first and second rows configured
to print ink of a similar type or color, at least some
nozzles in the first row being aligned with respective
corresponding nozzles in the second row in a direction
of intended media travel relative to theprinthead, the
printhead module being configurable such that the
nozzles in the first and second rows are fired such
that some dots output to print media are printed to by
nozzles from the first row and at least some other
dots output to print media are printed to by nozzles
from the second row. Optionally the printhead module
is controllable such that either of the nozzles in
each aligned pair of nozzles in the first and second
rows can be selected to output ink for a selected dot
to be printed on the print media. Optionally in the
event a nozzle in the first row is faulty, the
corresponding nozzle in the second row is selected to
output ink for a dot for which the faulty nozzle would
otherwise have output ink. Optionally the printhead
module includes a plurality of sets of the first and
second rows. Optionally each of the sets of the first
and second rows is configured to print in a single
color or ink type. Optionally the first and second
rows in at least one of the sets are separated by one
or more rows from the other set or sets. Optionally
each of the rows includes an odd sub-row and an even
sub-row, the odd and even sub-rows being offset with
respect to each other in a direction of intended print
media travel relative to the printhead. Optionally the
odd and even sub-rows are transversely offset relative
to each other. Optionally the printhead module is
configured such that the first and second rows are
fired alternately. Optionally a printhead comprising a
plurality of printhead modules comprising at least
first and second rows configured to print ink of a
similar type or color, at least some nozzles in the
first row being aligned with respective corresponding
nozzles in the second row in a direction of intended
media travel relative to the printhead, the printhead
module being configurable such that the nozzles in the
first and second rows are firedsuch that some dots
output to print media are printed to by nozzles from
the first row and at least some other dots output to
print media are printed to by nozzles from the second
row. Optionally the printhead being a pagewidth
printhead. Optionally the printhead module is
configured to receive dot data to which a method of at
least partially compensating for errors in ink dot
placement by at least one of a plurality of nozzles
due to erroneous rotational displacement of a
printhead module relative to a carrier has been
applied, the nozzles being disposed on the printhead
module, the method comprising the steps of: (a)
determining the rotational displacement; (b)
determining at least one correction factor that at
least partially compensates for the ink dot
displacement; and (c) using the correction factor to
alter the output of the ink dots to at least partially
compensate for the rotational displacement. Optionally
the printhead module is configured to receive dot data
to which a method of expelling ink has been applied,
the method being applied to a printhead module
including at least one row that comprises a plurality
of adjacent sets of n adjacent nozzles, each of the
nozzles being configured to expel ink in response to a
fire signal, the method comprising providing, for each
set of nozzles, a fire signal in accordance with the
sequence: [nozzle position 1, nozzle position n,
nozzle position 2, nozzle position (n-1), ... , nozzle
position*], wherein nozzle position x is at or
adjacent the centre of the set of nozzles. Optionally
the printhead module is configured to receive dot data
to which a method of expelling ink has been applied,
the method being applied to a printhead module
including at least one row that comprises a plurality
of sets of /J adjacent nozzles, each of the nozzles
being configured to expel ink in response to a fire
signal, the method comprising the steps of: (a)
providing a fire signal to nozzles at a first and nth
position in each set of nozzles; (b) providing a fire
signal to the next inward pair of nozzles in each set;
(c) in the event n is an even number, repeating step
(b) until all of the nozzles in each set has been
fired; and (d) in the event n is an odd number,
repeating step (b) until all of the nozzles but a
central nozzle in each set have been fired, and then
firing the central nozzle.Optionally the printhead
module is manufactured in accordance with a method of
manufacturing a plurality of printhead modules, at
least some of which are capable of being combined in
pairs to form bilithic pagewidth printheads, the
method comprising the step of laying out each of the
plurality of printhead modules n a wafer substrate,
wherein at least one of the printhead modules is
right-handed and at least another is left-handed.
Optionally the printhead module further including: at
least one row of print nozzles; at least two shift
registers for shifting in dot data supplied from a
data source to each of the at least one rows, wherein
each print nozzle obtains dot data to be fired from an
element of one of the shift registers. Optionally the
printhead module is installed in a printer comprising:
a printhead comprising at least the first elongate
printhead module, the at least one printhead module
including at least one row of print nozzles for
expelling ink; and at least first and second printer
controllers configured to receive print data and
process the print data to output dot data to the
printhead, wherein the first and second printer
controllers are connected to a common input of the
printhead. Optionally the printhead module is
installed in a printer comprising: a printhead
comprising first and second elongate printhead
modules, the printhead modules being parallel to each
other and being disposed end to end on either side of
a join region; at least first and second printer
controllers configured to receive print data and
process the print data to output dot data to the
printhead, wherein the first printer controller
outputs dot data only to the first printhead module
and the second printer controller outputs dot data
only to the second printhead module, wherein the
printhead modules are configured such that no dot data
passes between them. Optionally the printhead module
is installed in a printer comprising: a printhead
comprising first and second elongate printhead
modules, the printhead modules being parallel to each
other and being disposed end to end on either side of
a join region, wherein the first printhead module is
longer than the second printhead module;at least first
and second printer controllers configured to receive
print data and process the print data to output dot
data to the printhead, wherein: the first printer
controller outputs dot data to both the first
printhead module and the second printhead module; and
the second printer controller outputs dot data only to
the second printhead module. Optionally the printhead
module is installed in a printer comprising: a
printhead comprising first and second elongate
printhead modules, the printhead modules being
parallel to each other and being disposed end to end
on either side of a join region, wherein the first
printhead module is longer than the second printhead
module; at least first and second printer controllers
configured to receive print data and process the print
data to output dot data for the printhead, wherein:
the first printer controller outputs dot data to both
the first printhead module and the second controller;
and the second printer controller outputs dot data to
the second printhead module, wherein the dot data
output by the second printer controller includes dot
data it generates and at least some of the dot data
received from the first printer controller. Optionally
the printhead module is in communication with a
printer controller for supplying dot data to at least
one printhead module and at least partially
compensating for errors in ink dot placement by at
least one of a plurality of nozzles on the printhead
module due to erroneous rotational displacement of the
printhead module relative to a carrier, the printer
being configured to: access a correction factor
associated with the at least one printhead module;
determine an order in which at least some of the dot
data is supplied to at least one of the at least one
printhead modules, the order being determined at least
partly on the basis of the correction factor, thereby
to at least partially compensate for the rotational
displacement; and supply the dot data to the printhead
module. Optionally the printhead module is in
communication with a printer controller for supplying
dot data to a printhead module having a plurality of
nozzles for expelling ink, the printhead module
including a plurality of thermal sensors, each of the
thermal sensors being configured to respond to a
temperature at or adjacent at least one of the
nozzles, the printer controller being configured to
modify operation of at least some of the nozzles in
response to the temperature rising above a first
threshold.Optionally the printhead module is in
communication with a printer controller for
controlling a head comprising at least one monolithic
printhead module, the at least one printhead module
having a plurality of rows of nozzles configured to
extend, in use, across at least part of a printable
pagewidth of the printhead, the nozzles in each row
being grouped into at least first and second fire
groups, the printhead module being configured to
sequentially fire, for each row, the nozzles of each
fire group, such that each nozzle in the sequence from
each fire group is fired simultaneously with
respective corresponding nozzles in the sequence in
the other fire groups, wherein the nozzles are fired
row by row such that the nozzles of each row are all
fired before the nozzles of each subsequent row,
wherein the printer controller is configured to
provide one or more control signals that control the
order of firing of the nozzles. Optionally the
printhead module is, in communication with a printer
controller for outputting to a printhead module: dot
data to be printed with at least two different inks;
and control data for controlling printing of the dot
data; the printer controller including at least one
communication output, each or the communication output
being configured to output at least some of the
control data and at least some of the dot data for the
at least two inks. Optionally the printhead module
includes at least one row of printhead nozzles, at
least one row including at least one displaced row
portion, the displacement of the row portion including
a component in a direction normal to that of a
pagewidth to be printed. Optionally the printhead
module is in communication with a printer controller
for supplying print data to at least one printhead
module capable of printing a maximum of n of channels
of print data, the at least one printhead module being
configurable into:. a first mode, in which the
printhead module is configured to receive data for a
first number of the channels; and a second mode, in
which the printhead module is configured to receive
print data for a second number of the channels,
wherein the first number is greater than the second
number; wherein the printer controller is selectively
configurable to supply dot data for the first and
second modes. Optionally the printhead module is in
communication with a printer controller for supplying
data to a printhead comprising a plurality of
printhead modules, the printhead being wider than a
reticle step used in forming themodules, the printhead
comprising at least two types of the modules, wherein
each type is determined by its geometric shape in
plan. Optionally the printhead module is used in
conjunction with a printer controller for supplying
one or more control signals to a printhead module, the
printhead module including at least one row that
comprises a plurality of sets of n adjacent nozzles,
each of the nozzles being configured to expel ink in
response to a fire signal, such that: (a) a fire
signal is provided to nozzles at a first and "th
position in each set of nozzles; (b) a fire signal is
provided to the next inward pair of nozzles in each
set; (c) in the event n is an even number, step (b) is
repeated until all of the nozzles in each set has been
fired; and (d) in the event n is an odd number, step
(b) is repeated until all of the nozzles but a central
nozzle in each set have been fired, and then the
central nozzle is fired. Optionally the printhead
module is used in conjunction with a printer
controller for supplying one or more control signals
to a printhead module, the printhead module including
at least one row that comprises a plurality of
adjacent sets of n adjacent nozzles, each of the
nozzles being configured to expel ink in response to a
fire signal, the method comprising providing, for each
set of nozzles, a fire signal in accordance with the
sequence: [nozzle position 1, nozzle position n,
nozzle position 2, nozzle position (n-1), ... , nozzle
position*], wherein nozzle position* is at or adjacent
the centre of the set of nozzles. Optionally the
printhead module is in communication with a printer
controller for supplying dot data to a printhead
module comprising at least first and second rows
configured to print ink of a similar type or color, at
least some nozzles in the first row being aligned with
respective corresponding nozzles in the second row in
a direction of intended media travel relative to the
printhead, the printhead module being configurable
such that the nozzles in the first and second pairs of
rows are fired such that some dots output to print
media are printed to by nozzles from the first pair of
rows and at least some other dots output to print
media are printed to by nozzles from the second pair
of rows, the printer controller being configurable to
supply dot data to the printhead module for printing.
Optionally the printhead module is in communication
with a printer controller for supplying dot data to at
least one printhead module, the at least one printhead
module comprising a plurality of rows, each of the
rows comprising a plurality of nozzles for ejecting
ink, wherein the printhead module includes at least
first and second rows configured to print ink of a
similar type or color, the printer controller being
configured to supply the dotdata to the at least one
printhead module such that, in the event a nozzle in
the first row is faulty, a corresponding nozzle in the
second row prints an ink dot at a position on print
media at or adjacent a position where the faulty
nozzle would otherwise have printed it. Optionally the
printhead module is in communication with a printer
controller for receiving first data and manipulating
the first data to produce dot data to be printed, the
print controller including at least two serial outputs
for supplying the dot data to at least one printhead.
Optionally the printhead module further including: at
least one row of print nozzles; at least first and
second shift registers for shifting in dot data
supplied from a data source, wherein each shift
register feeds dot data to a group of nozzles, and
wherein each of the groups of the nozzles is
interleaved with at least one of the other groups of
the nozzles. Optionally the printhead module being
capable of printing a maximum of n of channels of
print data, the printhead being configurable into: a
first mode, in which the printhead is configured to
receive print data for a first number of the channels;
and a second mode, in which the printhead is
configured to receive print data for a second number
of the channels, wherein the first number is greater
than the second number. Optionally a module further
comprising a plurality of printhead modules including:
at least one row of print nozzles; at least first and
second shift registers for shifting in dot data
supplied from a data source, wherein each shift
register feeds dot data to a group of nozzles, and
wherein each of the groups of the nozzles is
interleaved with at least one of the other groups of
the nozzles; and the printhead being wider than a
reticle step used in forming the modules, the
printhead comprising at least two types of the
modules, wherein each type is determined by its
geometric shape in plan.Optionally the printhead
module includes at least one row that comprises a
plurality of sets of n adjacent nozzles, each of the
nozzles being configured to expel ink in response to a
fire signal, such that, for each set of nozzles, a
fire signal is provided in accordance with the
sequence: [nozzle position 1, nozzle position n,
nozzle position 2, nozzle position (j i-1), ... ,
nozzle position*], wherein nozzle position* is at or
adjacent the centre of the set of nozzles. Optionally
the printhead module further includes at least one row
that comprises a plurality of adjacent sets of n
adjacent nozzles, each of the nozzles being configured
to expel the ink in response to a fire signal, the
printhead being configured to output ink from nozzles
at a first and nth position in each set of nozzles,
and then each next inward pair of nozzles in each set,
until: in the event n is an even number, all of the
nozzles in each set has been fired; and in the event n
is an odd number, all of the nozzles but a central
nozzle in each set have been fired, and then to fire
the central nozzle. Optionally a printhead module for
receiving dot data to be printed using at least two
different inks and control data for controlling
printing of the dot data, the printhead module
including a communication input for receiving the dot
data for the at least two colors and the control data.
Optionally a printhead module further includes at
least one row of printhead nozzles, at least one row
including at least one displaced row portion, the
displacement of the row portion including a component
in a direction normal to that of a pagewidth to be
printed. Optionally a printhead module having a
plurality of rows of nozzles configured to extend, in
use, across at least part of a printable pagewidth,
the nozzles in each row being grouped into at least
first and second fire groups, the printhead module
being configured to sequentially fire, for each row,
the nozzles of each fire group, such that each nozzle
in the sequence from each fire group is fired
simultaneously with respective corresponding nozzles
in the sequence in the other fire groups, wherein the
nozzles are fired row by row such that the nozzles of
each row are all fired before the nozzles of each
subsequent row. Optionally a printhead module further
comprising at least first and second rows configured
to print ink of a similar type or color, at least some
nozzles in the first row being aligned with respective
corresponding nozzles in thesecond row in a direction
of intended media travel relative to the printhead,
the printhead module being configurable such that the
nozzles in the first and second pairs of rows are
fired such that some dots output to print media are
printed to by nozzles from the first pair of rows and
at least some other dots output to print media are
printed to by nozzles from the second pair of rows.
Optionally a printhead module is in communication with
a printer controller for providing data to a printhead
module that includes: at least one row of print
nozzles; at least first and second shift registers for
shifting in dot data supplied from a data source,
wherein each shift register feeds dot data to a group
of nozzles, and wherein each of the groups of the
nozzles is interleaved with at least one of the other
groups of the nozzles. Optionally a printhead module
having a plurality of nozzles for expelling ink, the
printhead module including a plurality of thermal
sensors, each of the thermal sensors being configured
to respond to a temperature at or adjacent at least
one of the nozzles, the printhead module being
configured to modify operation of the nozzles in
response to the temperature rising above a first
threshold. Optionally a printhead module further
comprising a plurality of rows, each of the rows
comprising a plurality of nozzles for ejecting ink,
wherein the printhead module includes at least first
and second rows configured to print ink of a similar
type or color, and being configured such that, in the
event a nozzle in the first row is faulty, a
corresponding nozzle in the second row prints an ink
dot at a position on print media at or adjacent a
position where the faulty nozzle would otherwise have
printed it. In a thirty first aspect the present
invention provides a printer controller for providing
data to a printhead module that includes: at least one
row of print nozzles; at least first and second shift
registers for shifting in dot data supplied from a
data source, wherein each shift register feeds dot
data to a group of nozzles, and wherein each of the
groups of the nozzles is interleaved with at least one
of the other groups of the nozzles. Optionally there
is a one to one correspondence between the nozzles and
respective elements of the first and second shift
registers.Optionally each of the shift registers
supplies dot data to about half of the nozzles in a
row. Optionally the printer controller includes at
least one pair of rows of the nozzles, the rows in
each pair being offset in a direction parallel to the
rows by half the intra-row nozzle spacing. Optionally
each of the at least two shift registers supplies dot
data to at least some of the nozzles in at least the
pair of rows. Optionally the printer includes a
plurality of the rows configured to print using at
least two ink channels, the nozzles for each of the
ink channels being fed the dot data from at least one
pair of first and second registers. Optionally the
printhead module forms part of a printhead. Optionally
the printhead includes a plurality of the printhead
modules and the printer controller is configured to
supply data to a plurality of the modules. Optionally
the printhead is a pagewidth printhead comprising a
plurality of the printhead modules. Optionally the
printer controller is for implementing a method of
expelling ink from a printhead module including at
least one row that comprises a plurality of sets of n
adjacent nozzles, each of the nozzles being configured
to 



expel ink in response to a fire signal, the method
comprising the steps of: (a) providing a fire signal
to nozzles at a first and nth position in each set of
nozzles; (b) providing a fire signal to the next
inward pair of nozzles in each set; (c) in the event n
is an even number, repeating step (b) until all of the
nozzles in each set has been fired; and (d) in the
event n is an odd number, repeating step (b) until all
of the nozzles but a central nozzle in each set have
been fired, and then firing the central nozzle.
Optionally the printer controller is manufactured in
accordance with a method of manufacturing a plurality
of printhead modules, at least some of which are
capable of being combined in pairs to form bilithic
pagewidthprintheads, the method comprising the step of
laying out each of the plurality of printhead modules
on a wafer substrate, wherein at least one of the
printhead modules is right-handed and at least another
is left-handed. Optionally the printer controller
supplies data to a printhead module including: at
least one row of print nozzles; at least two shift
registers for shifting in dot data supplied from a
data source to each of the at least one rows, wherein
each print nozzle obtains dot data to be fired from an
element of one of the shift registers. Optionally the
printer controller is installed in a printer
comprising: a printhead comprising at least a first
elongate printhead module, the at least one printhead
module including at least one row of print nozzles for
expelling ink; and at least first and second printer
controllers configured to receive print data and
process the print data to output dot data to the
printhead, wherein the first and second printer
controllers are connected to a common input of the
printhead. Optionally the printer controller is
installed in a printer comprising: a printhead
comprising first and second elongate printhead
modules, the printhead modules being parallel to each
other and being disposed end to end on either side of
a join region; at least first and second printer
controllers configured to receive print data and
process the print data to output dot data to the
printhead, wherein the first printer controller
outputs dot data only to the first printhead module
and the second printer controller outputs dot data
only to the second printhead module, wherein the
printhead modules are configured such that no dot data
passes between them. Optionally the printer controller
is installed in a printer comprising: a printhead
comprising first and second elongate printhead
modules, the printhead modules being parallel to each
other and being disposed end to end on either side of
a join region, wherein the first printhead module is
longer than the second printhead module; at least
first and second printer controllers configured to
receive print data and process the print data to
output dot data to the printhead, wherein: the first
printer controller outputs dot data to both the first
printhead module and the second printhead module; and
the second printer controller outputs dot data only to
the second printhead module.Optionally the printer
controller is installed in a printer comprising: a
printhead comprising first and second elongate
printhead modules, the printhead modules being
parallel to each other and being disposed end to end
on either side of a join region, wherein the first
printhead module is longer than the second printhead
module; at least first and second printer controllers
configured to receive print data and process the print
data to output dot data for the printhead, wherein:
the first printer controller outputs dot data to both
the first printhead module and the second controller;
and the second printer controller outputs dot data to
the second printhead module, wherein the dot data
output by the second printer controller includes dot
data it generates and at least some of the dot data
received from the first printer controller. Optionally
the printer controller supplies dot data to at least
one printhead module and at least partially
compensating for errors in ink dot placement by at
least one of a plurality of nozzles on the printhead
module due to erroneous rotational displacement of the
printhead module relative to a carrier, the printer
being configured to: access a correction factor
associated with the at least one printhead module;
determine an order in which at least some of the dot
data is supplied to at least one of the at least one
printhead modules, the order being determined at least
partly on the basis of the correction factor, thereby
to at least partially compensate for the rotational
displacement; and supply the dot data to the printhead
module. Optionally the printer controller supplies dot
data to a printhead module having a plurality of
nozzles for expelling ink, the printhead module
including a plurality of thermal sensors, each of the
thermal sensors being configured to respond to a
temperature at or adjacent at least one of the
nozzles, the printer controller being configured to
modify operation of at least some of the nozzles in
response to the temperature rising above a first
threshold. Optionally the printer controller controls
a printhead comprising at least one monolithic
printhead module, the at least one printhead module
having a plurality of rows of nozzles configured to
extend, in use, across at least part of a printable
pagewidth of the printhead, the nozzles in each row
being grouped into at least first and second fire
groups, the printhead module being configured to
sequentially fire, for each row, the nozzles of each
fire group, such that each nozzle in the sequence from
each fire group is fired simultaneously with
respective corresponding nozzles in the sequence in
the other fire groups, wherein the nozzles are fired
row by row such that the nozzles of each row are all
fired before the nozzles of each subsequent row,
wherein the printer controller is configured to
provide one or more control signals that control the
order of firing of the nozzles.Optionally the printer
controller outputs to a printhead module: dot data to
be printed with at least two different inks; and
control data for controlling printing of the dot data;
the printer controller including at least one
communication output, each or the communication output
being configured to output at least some of the
control data and at least some of the dot data for the
at least two inks. Optionally the printer controller
supplies data to a printhead module including at least
one row of printhead nozzles, at least one row
including at least one displaced row portion, the
displacement of the row portion including a component
in a direction normal to that of a pagewidth to be
printed. Optionally the printer controller supplies
print data to at least one printhead module capable of
printing a maximum of n of channels of print data, the
at least one printhead module being configurable into:
a first mode, in which the printhead module is
configured to receive data for a first number of the
channels; and a second mode, in which the printhead
module is configured to receive print data for a
second number of the channels, wherein the first
number is greater than the second number; wherein the
printer controller is selectively configurable to
supply dot data for the first and second modes.
Optionally the printer controller supplies data to a
printhead comprising a plurality of printhead modules,
the printhead being wider than a reticle step used in
forming the modules, the printhead comprising at least
two types of the modules, wherein each type is
determined by its geometric shape in plan. Optionally
the printer controller supplies one or more control
signals to a printhead module, the printhead module
including at least one row that comprises a plurality
of adjacent sets of n adjacent nozzles, each of the
nozzles being configured to expel ink in response to a
fire signal, the method comprising providing, for each
set of nozzles, a fire signal in accordance with the
sequence: [nozzle position 1, nozzle position ",
nozzle position 2, nozzle position (n-1), ... , nozzle
position*], wherein nozzle position x is at or
adjacent the centre of the set of nozzles.Optionally
the printer controller supplies dot data to a
printhead module comprising at least first and second
rows configured to print ink of a similar type or
color, at least some nozzles in the first row being
aligned with respective corresponding nozzles in the
second row in a direction of intended media travel
relative to the printhead, the printhead module being
configurable such that the nozzles in the first and
second pairs of rows are fired such that some dots
output to print media are printed to by nozzles from
the first pair of rows and at least some other dots
output to print media are printed to by nozzles from
the second pair of rows, the printer controller being
configurable to supply dot data to the printhead
module for printing. Optionally the printer controller
supplies dot data to at least one printhead module,
the at least one printhead module comprising a
plurality of rows, each of the rows comprising a
plurality of nozzles for ejecting ink, wherein the
printhead module includes at least first and second
rows configured to print ink of a similar type or
color, the printer controller being configured to
supply the dot data to the at least one printhead
module such that, in the event a nozzle in the first
row is faulty, a corresponding nozzle in the second
row prints an ink dot at a position on print media at
or adjacent a position where the faulty nozzle would
otherwise have printed it. Optionally the printer
controller receives first data and manipulating the
first data to produce dot data to be printed, the
print controller including at least two serial outputs
for supplying the dot data to at least one printhead.
Optionally the printer controller supplies data to a
printhead module including: at least one row of print
nozzles; at least first and second shift registers for
shifting in dot data supplied from a data source,
wherein each shift register feeds dot data to a group
of nozzles, and wherein each of the groups of the
nozzles is interleaved with at least one of the other
groups of the nozzles. Optionally the printer
controller supplies data to a printhead capable of
printing a maximum of " of channels of print data, the
printhead being configurable into: a first mode, in
which the printhead is configured to receive print
data for a first number of the channels; and a second
mode, in which the printhead is configured to receive
print data for a second number of the channels,
wherein the first number is greater than the second
number.Optionally the printer controller supplies data
to a printhead comprising a plurality of printhead
modules, the printhead being wider than a reticle step
used in forming the modules, the printhead comprising
at least two types of the modules, wherein each type
is determined by its geometric shape in plan.
Optionally the printer controller supplies data to a
printhead module including at least one row that
comprises a plurality of sets of n adjacent nozzles,
each of the nozzles being configured to expel ink in
response to a fire signal, such that, for each set of
nozzles, a fire signal is provided in accordance with
the sequence: [nozzle position 1, nozzle position n,
nozzle position 2, nozzle position (n-1), ... , nozzle
position x], wherein nozzle position* is at or
adjacent the centre of the set of nozzles. Optionally
the printer controller supplies data to a printhead
module including at least one row that comprises a
plurality of adjacent sets of n adjacent nozzles, each
of the nozzles being configured to expel the ink in
response to a fire signal, the printhead being
configured to output ink from nozzles at a first and
wth position in each set of nozzles, and then each
next inward pair of nozzles in each set, until: in the
event n is an even number, all of the nozzles in each
set has been fired; and in the event n is an odd
number, all of the nozzles but a central nozzle in
each set have been fired, and then to fire the central
nozzle. Optionally the printer controller supplies
data to a printhead module for receiving dot data to
be printed using at least two different inks and
control data for controlling printing of the dot data,
the printhead module including a communication input
for receiving the dot data for the at least two colors
and the control data. Optionally the printer
controller supplies data to a printhead module
including at least one row of printhead nozzles, at
least one row including at least one displaced row
portion, the displacement of the row portion including
a component in a direction normal to that of a
pagewidth to be printed. Optionally the printer
controller supplies data to a printhead module having
a plurality of rows of nozzles configured to extend,
in use, across at least part of a printable pagewidth,
the nozzles in each row being grouped into at least
first and second fire groups, the printhead module
being configured to sequentially fire, for each row,
the nozzles of each fire group, such that each nozzle
in the sequence from each fire group is fired
simultaneously with respective corresponding nozzles
in the sequence in the other fire groups, wherein the
nozzles are fired row by row such that the nozzles of
each row are all fired before the nozzles of each
subsequent row.Optionally the printer controller
supplies data to a printhead module comprising at
least first and second rows configured to print ink of
a similar type or color, at least some nozzles in the
first row being aligned with respective corresponding
nozzles in the second row in a direction of intended
media travel relative to the printhead, the printhead
module being configurable such that the nozzles in the
first and second pairs of rows are fired such that
some dots output to print media are printed to by
nozzles from the first pair of rows and at least some
other dots output to print media are printed to by
nozzles from the second pair of rows. Optionally the
printer controller supplies data to a printhead module
that includes: at least one row of print nozzles; at
least first and second shift registers for shifting in
dot data supplied from a data source, wherein each
shift register feeds dot data to a group of nozzles,
and wherein each of the groups of the nozzles is
interleaved with at least one of the other groups of
the nozzles. Optionally the printer controller
supplies data to a printhead module having a plurality
of nozzles for expelling ink, the printhead module
including a plurality of thermal sensors, each of the
thermal sensors being configured to respond to a
temperature at or adjacent at least one of the
nozzles, the printhead module being configured to
modify operation of the nozzles in response to the
temperature rising above a first threshold. Optionally
the printer controller supplies data to a printhead
module comprising a plurality of rows, each of the
rows comprising a plurality of nozzles for ejecting
ink, wherein the printhead module includes at least
first and second rows configured to print ink of a
similar type or color, and being configured such that,
in the event a nozzle in the first row is faulty, a
corresponding nozzle in the second row prints an ink
dot at a position on print media at or adjacent a
position where the faulty nozzle would otherwise have
printed it. In a thirty second aspect the present
invention provides a printhead module having a
plurality of nozzles for expelling ink, the printhead
module including a plurality of thermal sensors, each
of the thermal sensors being configured to respond to
a temperature at or adjacent at least one of the
nozzles, the printhead module being configured to
modify operation of the nozzles in response to the
temperature rising above a first threshold. Optionally
the printhead module is configured to modify the
operation of the nozzles at or adjacent the at least
one thermal sensor, such that operation of nozzles not
at or adjacent the at least one thermal sensor is not
modified.Optionally each thermal sensor is associated
with a predetermined group of the nozzles, the nozzles
in the predetermined group being those for which the
operation is modified. Optionally each thermal sensor
is associated with a single nozzle. Optionally the
modification includes preventing operation of the
nozzle. Optionally the modification includes
preventing operation of the nozzle for a predetermined
period. Optionally the modification includes
preventing operation of the nozzle until the
temperature drops below a second threshold. Optionally
the second threshold is lower than the first
threshold. Optionally the second threshold is the same
as the first threshold. Optionally the temperature is
not determined explicitly by the at least one thermal
sensor or the module. Optionally the printhead module
is a thermal inkjet printhead module and each of the
nozzles includes a thermal ink ejection mechanism.
Optionally the thermal sensor comprises at least part
of one of the thermal inkjet mechanisms. Optionally
the thermal sensor comprises a heating element.
Optionally the thermal sensor determines the
temperature by determining a resistance of the heating
element.Optionally printhead module according to claim
1, configured to: output thermal information from the
at least one thermal sensor to a controller; and
receive control information back from the controller,
the control information being indicative of the
modification to make to the operation of the one or
more nozzles. Optionally the printhead module further
including a plurality of data latches, the data
latches being configured to provide dot data to
respective ones of the nozzles, at least some of the
data latches being configured to receive thermal
signals from respective ones of the thermal sensors
during an acquisition period. Optionally the data
latches are configured to form a shift register, the
shift register being configured to: shift the print
data in during a print load phase; sample the signals
from the thermal sensors during a temperature load
phase; and shift the thermal signals out during an
output phase. Optionally the output phase coincides
with a subsequent print load phase. Optionally the
printhead module further including logic circuitry
configured to perform a bitwise operation on: each
thermal signal as it is clocked out of the shift
register; and each piece of dot data to be clocked
into the shift register, such that when a thermal
signal is indicative of a thermal problem with a
nozzle, the logic circuitry prevents loading of data
that would cause firing of that nozzle. Optionally the
logic circuitry includes an AND circuit that receives
as inputs the dot data and the thermal signal
corresponding to the nozzle for which the dot data is
intended, an output of the AND circuit being in
communication with an input of the shift register.
Optionally the printhead module is configured to
receive dot data to which a method of at least
partially compensating for errors in ink dot placement
by at least one of a plurality of nozzles due to
erroneous rotational displacement of a printhead
module relative to a carrier has been applied, the
nozzles being disposed on the printhead module, the
method comprising the steps of: (a) determining the
rotational displacement;(b) determining at least one
correction factor that at least partially compensates
for the ink dot displacement; and (c) using the
correction factor to alter the output of the ink dots
to at least partially compensate for the rotational
displacement. Optionally the printhead module is
configured to receive dot data to which a method of
expelling ink has been applied, the method being
applied to a printhead module including at least one
row that comprises a plurality of adjacent sets of n
adjacent nozzles, each of the nozzles being configured
to expel ink in response to a fire signal, the method
comprising providing, for each set of nozzles, a fire
signal in accordance with the sequence: [nozzle
position 1, nozzle position n, nozzle position 2,
nozzle position (n-1), ... , nozzle position*],
wherein nozzle position A: is at or adjacent the
centre of the set of nozzles. Optionally the printhead
module is configured to receive dot data to which a
method of expelling ink has been applied, the method
being applied to a printhead module including at least
one row that comprises a plurality of sets of n
adjacent nozzles, each of the nozzles being configured
to expel ink in response to a fire signal, the method
comprising the steps of: (a) providing a fire signal
to nozzles at a first and nth position in each set of
nozzles; (b) providing a fire signal to the next
inward pair of nozzles in each set; (c) in the event n
is an even number, repeating step (b) until all of the
nozzles in each set has been fired; and (d) in the
event n is an odd number, repeating step (b) until all
of the nozzles but a central nozzle in each set have
been fired, and then firing the central nozzle.
Optionally the printhead module is manufactured in
accordance with a method of manufacturing a plurality
of printhead modules, at least some of which are
capable of being combined in pairs to form bilithic
pagewidth printheads, the method comprising the step
of laying out each of the plurality of printhead
modules on a wafer substrate, wherein at least one of
the printhead modules is right-handed and at least
another is left-handed. Optionally the printhead
module further including: at least one row of print
nozzles; at least two shift registers for shifting in
dot data supplied from a data source to each of the at
least one rows, wherein each print nozzle obtains dot
data to be fired from an element of one of the shift
registers.Optionally the printhead module is installed
in a printer comprising: a printhead comprising at
least the first elongate printhead module, the at
least one printhead module including at least one row
of print nozzles for expelling ink; and at least first
and second printer controllers configured to receive
print data and process the print data to output dot
data to the printhead, wherein the first and second
printer controllers are connected to a common input of
the printhead. Optionally the printhead module is
installed in a printer comprising: a printhead
comprising first and second elongate printhead
modules, the printhead modules being parallel to each
other and being disposed end to end on either side of
a join region; at least first and second printer
controllers configured to receive print data and
process the print data to output dot data to the
printhead, wherein the first printer controller
outputs dot data only to the first printhead module
and the second printer controller outputs dot data
only to the second printhead module, wherein the
printhead modules are configured such that no dot data
passes between them. Optionally the printhead module
is installed in a printer comprising: a printhead
comprising first and second elongate printhead
modules, the printhead modules being parallel to each
other and being disposed end to end on either side of
a join region, wherein the first printhead module is
longer than the second printhead module; at least
first and second printer controllers configured to
receive print data and process the print data to
output dot data to the printhead, wherein: the first
printer controller outputs dot data to both the first
printhead module and the second printhead module; and
the second printer controller outputs dot data only to
the second printhead module. Optionally the printhead
module is installed in a printer comprising: a
printhead comprising first and second elongate
printhead modules, the printhead modules being
parallel to each other and being disposed end to end
on either side of a join region, wherein the first
printhead module is longer than the second printhead
module; at least first and second printer controllers
configured to receive print data and process the print
data to output dot data for the printhead, wherein:
the first printer controller outputs dot data to both
the first printhead module and the second controller;
and the second printer controller outputs dot data to
the second printhead module, whereinthe dot data
output by the second printer controller includes dot
data it generates and at least some of the dot data
received from the first printer controller. Optionally
the printhead module is in communication with a
printer controller for supplying dot data to at least
one printhead module and at least partially
compensating for errors in ink dot placement by at
least one of a plurality of nozzles on the printhead
module due to erroneous rotational displacement of the
printhead module relative to a carrier, the printer
being configured to: access a correction factor
associated with the at least one printhead module;
determine an order in which at least some of the dot
data is supplied to at least one of the at least one
printhead modules, the order being determined at least
partly on the basis of the correction factor, thereby
to at least partially compensate for the rotational
displacement; and supply the dot data to the printhead
module. Optionally the printhead module is in
communication with a printer controller for supplying
dot data to a printhead module having a plurality of
nozzles for expelling ink, the printhead module
including a plurality of thermal sensors, each of the
thermal sensors being configured to respond to a
temperature at or adjacent at least one of the
nozzles, the printer controller being configured to
modify operation of at least some of the nozzles in
response to the temperature rising above a first
threshold. Optionally the printhead module is in
communication with a printer controller for
controlling a head comprising at least one monolithic
printhead module, the at least one printhead module
having a plurality of rows of nozzles configured to
extend, in use, across at least part of a printable
pagewidth of the printhead, the nozzles in each row
being grouped into at least first and second fire
groups, the printhead module being configured to
sequentially fire, for each row, the nozzles of each
fire group, such that each nozzle in the sequence from
each fire group is fired simultaneously with
respective corresponding nozzles in the sequence in
the other fire groups, wherein the nozzles are fired
row by row such that the nozzles of each row are all
fired before the nozzles of each subsequent row,
wherein the printer controller is configured to
provide one or more control signals that control the
order of firing of the nozzles. Optionally the
printhead module is, in communication with a printer
controller for outputting to a printhead module: dot
data to be printed with at least two different inks;
andcontrol data for controlling printing of the dot
data; the printer controller including at least one
communication output, each or the communication output
being configured to output at least some of the
control data and at least some of the dot data for the
at least two inks. Optionally the printhead module
includes at least one row of printhead nozzles, at
least one row including at least one displaced row
portion, the displacement of the row portion including
a component in a direction normal to that of a
pagewidth to be printed. Optionally the printhead
module is in communication with a printer controller
for supplying print data to at least one printhead
module capable of printing a maximum of n of channels
of print data, the at least one printhead module being
configurable into: a first mode, in which the
printhead module is configured to receive data for a
first number of the channels; and a second mode, in
which the printhead module is configured to receive
print data for a second number of the channels,
wherein the first number is greater than the second
number; wherein the printer controller is selectively
configurable to supply dot data for the first and
second modes. Optionally the printhead module is in
communication with a printer controller for supplying
data to a printhead comprising a plurality of
printhead modules, the printhead being wider than a
reticle step used in forming the modules, the
printhead comprising at least two types of the
modules, wherein each type is determined by its
geometric shape in plan. Optionally the printhead
module is used in conjunction with a printer
controller for supplying one or more control signals
to a printhead module, the printhead module including
at least one row that comprises a plurality of sets of
n adjacent nozzles, each of the nozzles being
configured to expel ink in response to a fire signal,
such that: (a) a fire signal is provided to nozzles at
a first and nth position in each set of nozzles; (b) a
fire signal is provided to the next inward pair of
nozzles in each set; (c) in the event n is an even
number, step (b) is repeated until all of the nozzles
in each set has been fired; and (d) in the event n is
an odd number, step (b) is repeated until all of the
nozzles but a central nozzle in each set have been
fired, and then the central nozzle is fired.Optionally
the printhead module is used in conjunction with a
printer controller for supplying one or more control
signals to a printhead module, the printhead module
including at least one row that comprises a plurality
of adjacent sets of n adjacent nozzles, each of the
nozzles being configured to expel ink in response to a
fire signal, the method comprising providing, for each
set of nozzles, a fire signal in accordance with the
sequence: [nozzle position 1, nozzle position n,
nozzle position 2, nozzle position (n-1), ... , nozzle
position x], wherein nozzle position is at or adjacent
the centre of the set of nozzles. Optionally the
printhead module is in communication with a printer
controller for supplying dot data to a printhead
module comprising at least first and second rows
configured to print ink of a similar type or color, at
least some nozzles in the first row being aligned with
respective corresponding nozzles in the second row in
a direction of intended media travel relative to the
printhead, the printhead module being configurable
such that the nozzles in the first and second pairs of
rows are fired such that some dots output to print
media are printed to by nozzles from the first pair of
rows and at least some other dots output to print
media are printed to by nozzles from the second pair
of rows, the printer controller being configurable to
supply dot data to the printhead module for printing.
Optionally the printhead module is in communication
with a printer controller for supplying dot data to at
least one printhead module, the at least one printhead
module comprising a plurality of rows, each of the
rows comprising a plurality of nozzles for ejecting
ink, wherein the printhead module includes at least
first and second rows configured to print ink of a
similar type or color, the printer controller being
configured to supply the dot data to the at least one
printhead module such that, in the event a nozzle in
the first row is faulty, a corresponding nozzle in the
second row prints an ink dot at a position on print
media at or adjacent a position where the faulty
nozzle would otherwise have printed it. Optionally the
printhead module is in communication with a printer
controller for receiving first data and manipulating
the first data to produce dot data to be printed, the
print controller including at least two serial outputs
for supplying the dot data to at least one printhead.
Optionally the printhead module further including: at
least one row of print nozzles;at least first and
second shift registers for shifting in dot data
supplied from a data source, wherein each shift
register feeds dot data to a group of nozzles, and
wherein each of the groups of the nozzles is
interleaved with at least one of the other groups of
the nozzles. Optionally the printhead module being
capable of printing a maximum of n of channels of
print data, the printhead being configurable into: a
first mode, in which the printhead is configured to
receive print data for a first number of the channels;
and a second mode, in which the printhead is
configured to receive print data for a second number
of the channels, wherein the first number is greater
than the second number. Optionally a module further
comprising a plurality of printhead modules including:
at least one row of print nozzles; at least first and
second shift registers for shifting in dot data
supplied from a data source, wherein each shift
register feeds dot data to a group of nozzles, and
wherein each of the groups of the nozzles is
interleaved with at least one of the other groups of
the nozzles; and the printhead being wider than a
reticle step used in forming the modules, the
printhead comprising at least two types of the
modules, wherein each type is determined by its
geometric shape in plan. Optionally the printhead
module includes at least one row that comprises a
plurality of sets of n adjacent nozzles, each of the
nozzles being configured to expel ink in response to a
fire signal, such that, for each set of nozzles, a
fire signal is provided in accordance with the
sequence: [nozzle position 1, nozzle position n,
nozzle position 2, nozzle position (n-1), ... , nozzle
position x], wherein nozzle position x is at or
adjacent the centre of the set of nozzles. Optionally
the printhead module further includes at least one row
that comprises a plurality of adjacent sets of n
adjacent nozzles, each of the nozzles being configured
to expel the ink in response to a fire signal, the
printhead being configured to output ink from nozzles
at a first and nth position in each set of nozzles,
and then each next 



inward pair of nozzles in each set, until:in the event
n is an even number, all of the nozzles in each set
has been fired; and in the event n is an odd number,
all of the nozzles but a central nozzle in each set
have been fired, and then to fire the central nozzle.
Optionally a printhead module for receiving dot data
to be printed using at least two different inks and
control data for controlling printing of the dot data,
the printhead module including a communication input
for receiving the dot data for the at least two colors
and the control data. Optionally a printhead module
further includes at least one row of printhead
nozzles, at least one row including at least one
displaced row portion, the displacement of the row
portion including a component in a direction normal to
that of a pagewidth to be printed. Optionally a
printhead module having a plurality of rows of nozzles
configured to extend, in use, across at least part of
a printable pagewidth, the nozzles in each row being
grouped into at least first and second fire groups,
the printhead module being configured to sequentially
fire, for each row, the nozzles of each fire group,
such that each nozzle in the sequence from each fire
group is fired simultaneously with respective
corresponding nozzles in the sequence in the other
fire groups, wherein the nozzles are fired row by row
such that the nozzles of each row are all fired before
the nozzles of each subsequent row. Optionally a
printhead module further comprising at least first and
second rows configured to print ink of a similar type
or color, at least some nozzles in the first row being
aligned with respective corresponding nozzles in the
second row in a direction of intended media travel
relative to the printhead, the printhead module being
configurable such that the nozzles in the first and
second pairs of rows are fired such that some dots
output to print media are printed to by nozzles from
the first pair of rows and at least some other dots
output to print media are printed to by nozzles from
the second pair of rows. Optionally a printhead module
is in communication with a printer controller for
providing data to a printhead module that includes: at
least one row of print nozzles; at least first and
second shift registers for shifting in dot data
supplied from a data source, wherein each shift
register feeds dot data to a group of nozzles, and
wherein each of the groups of the nozzles is
interleaved with at least one of the other groups of
the nozzles.Optionally a printhead module having a
plurality of nozzles for expelling ink, the printhead
module including a plurality of thermal sensors, each
of the thermal sensors being configured to respond to
a temperature at or adjacent at least one of the
nozzles, the printhead module being configured to
modify operation of the nozzles in response to the
temperature rising above a first threshold. Optionally
a printhead module further comprising a plurality of
rows, each of the rows comprising a plurality of
nozzles for ejecting ink, wherein the printhead module
includes at least first and second rows configured to
print ink of a similar type or color, and being
configured such that, in the event a nozzle in the
first row is faulty, a corresponding nozzle in the
second row prints an ink dot at a position on print
media at or adjacent a position where the faulty
nozzle would otherwise have printed it. Optionally the
printhead module further including a logic circuit
accepting as inputs a masking signal and the thermal
signal corresponding to the nozzle for which the dot
data is intended, the logic circuit outputting the
thermal signal to the input of the AND circuit in
reliance on a value of the masking signal. Optionally
the value of the masking signal enables masking of the
thermal signal for at least one nozzle position,
including the nozzle for which the current dot data is
intended. Optionally the value of the masking signal
enables masking of the thermal signal for a plurality
of nozzle positions corresponding to a region of the
printhead associated the nozzle for which the current
dot data is intended. Optionally the value of the
masking signal enables masking of the thermal signal
for all of the nozzle positions of the printhead. In a
thirty third aspect the present invention provides a
printhead module comprising a plurality of rows, each
of the rows comprising a plurality of nozzles for
ejecting ink, wherein the printhead module includes at
least first and second rows configured to print ink of
a similar type or color, and being configured such
that, in the event a nozzle in the first row is
faulty, a corresponding nozzle in the second row
prints an ink dot at a position on print media at or
adjacent a position where the faulty nozzle would
otherwise have printed it.Optionally each nozzle in
the first row is paired with a nozzle in the second
row, such that each pair of nozzles is aligned in an
intended direction of print media travel relative to
the printhead module. Optionally each printhead module
further including a plurality of sets of the first and
second rows. Optionally each of the sets of the first
and second rows is configured to print in a single
color or ink type. Optionally each of the rows
includes an odd and an even sub-row, the odd and even
sub-rows being offset with respect to each other in a
direction of print media travel relative to the
printhead in use. Optionally the odd and even sub-rows
are transversely offset with respect to each other.
Optionally printhead comprising a plurality of
printhead modules wherein each nozzle in the first row
is paired with a nozzle in the second row, such that
each pair of nozzles is aligned in an intended
direction of print media travel relative to the
printhead module. Optionally printhead comprising a
plurality of printhead modules each of the sets of the
first and second rows is configured to print in a
single color or ink type. Optionally the printhead
being a pagewidth printhead. Optionally the printhead
module is configured to receive dot data to which a
method of at least partially compensating for errors
in ink dot placement by at least one of a plurality of
nozzles due to erroneous rotational displacement of a
printhead module relative to a carrier has been
applied, the nozzles being disposed on the printhead
module, the method comprising the steps of: (a)
determining the rotational displacement; (b)
determining at least one correction factor that at
least partially compensates for the ink dot
displacement; and (c) using the correction factor to
alter the output of the ink dots to at least partially
compensate for the rotational displacement.Optionally
the printhead module is configured to receive dot data
to which a method of expelling ink has been applied,
the method being applied to a printhead module
including at least one row that comprises a plurality
of adjacent sets of n adjacent nozzles, each of the
nozzles being configured to expel ink in response to a
fire signal, the method comprising providing, for each
set of nozzles, a fire signal in accordance with the
sequence: [nozzle position 1, nozzle position n,
nozzle position 2, nozzle position (n-1), ... , nozzle
position x], wherein nozzle position x is at or
adjacent the centre of the set of nozzles. Optionally
the printhead module is configured to receive dot data
to which a method of expelling ink has been applied,
the method being applied to a printhead module
including at least one row that comprises a plurality
of sets of n adjacent nozzles, each of the nozzles
being configured to expel ink in response to a fire
signal, the method comprising the steps of: (a)
providing a fire signal to nozzles at a first and wth
position in each set of nozzles; (b) providing a fire
signal to the next inward pair of nozzles in each set;
(c) in the event n is an even number, repeating step
(b) until all of the nozzles in each set has been
fired; and (d) in the event n is an odd number,
repeating step (b) until all of the nozzles but a
central nozzle in each set have been fired, and then
firing the central nozzle. Optionally the printhead
module is manufactured in accordance with a method of
manufacturing a plurality of printhead modules, at
least some of which are capable of being combined in
pairs to form bilithic pagewidth printheads, the
method comprising the step of laying out each of the
plurality of printhead modules on a wafer substrate,
wherein at least one of the printhead modules is
right-handed and at least another is left-handed.
Optionally the printhead module further including: at
least one row of print nozzles; at least two shift
registers for shifting in dot data supplied from a
data source to each of the at least one rows, wherein
each print nozzle obtains dot data to be fired from an
element of one of the shift registers. Optionally the
printhead module is installed in a printer comprising:
a printhead comprising at least the first elongate
printhead module, the at least one printhead module
including at least one row of print nozzles for
expelling ink; andat least first and second printer
controllers configured to receive print data and
process the print data to output dot data to the
printhead, wherein the first and second printer
controllers are connected to a common input of the
printhead. Optionally the printhead module is
installed in a printer comprising: a printhead
comprising first and second elongate printhead
modules, the printhead modules being parallel to each
other and being disposed end to end on either side of
a join region; at least first and second printer
controllers configured to receive print data and
process the print data to output dot data to the
printhead, wherein the first printer controller
outputs dot data only to the first printhead module
and the second printer controller outputs dot data
only to the second printhead module, wherein the
printhead modules are configured such that no dot data
passes between them. Optionally the printhead module
is installed in a printer comprising: a printhead
comprising first and second elongate printhead
modules, the printhead modules being parallel to each
other and being disposed end to end on either side of
a join region, wherein the first printhead module is
longer than the second printhead module; at least
first and second printer controllers configured to
receive print data and process the print data to
output dot data to the printhead, wherein: the first
printer controller outputs dot data to both the first
printhead module and the second printhead module; and
the second printer controller outputs dot data only to
the second printhead module. Optionally the printhead
module is installed in a printer comprising: a
printhead comprising first and second elongate
printhead modules, the printhead modules being
parallel to each other and being disposed end to end
on either side of a join region, wherein the first
printhead module is longer than the second printhead
module; at least first and second printer controllers
configured to receive print data and process the print
data to output dot data for the printhead, wherein:
the first printer controller outputs dot data to both
the first printhead module and the second controller;
and the second printer controller outputs dot data to
the second printhead module, wherein the dot data
output by the second printer controller includes dot
data it generates and at least some of the dot data
received from the first printer controller.Optionally
the printhead module is in communication with a
printer controller for supplying dot data to at least
one printhead module and at least partially
compensating for errors in ink dot placement by at
least one of a plurality of nozzles on the printhead
module due to erroneous rotational displacement of the
printhead module relative to a carrier, the printer
being configured to: access a correction factor
associated with the at least one printhead module;
determine an order in which at least some of the dot
data is supplied to at least one of the at least one
printhead modules, the order being determined at least
partly on the basis of the correction factor, thereby
to at least partially compensate for the rotational
displacement; and supply the dot data to the printhead
module. Optionally the printhead module is in
communication with a printer controller for supplying
dot data to a printhead module having a plurality of
nozzles for expelling ink, the printhead module
including a plurality of thermal sensors, each of the
thermal sensors being configured to respond to a
temperature at or adjacent at least one of the
nozzles, the printer controller being configured to
modify operation of at least some of the nozzles in
response to the temperature rising above a first
threshold. Optionally the printhead module is in
communication with a printer controller for
controlling a head comprising at least one monolithic
printhead module, the at least one printhead module
having a plurality of rows of nozzles configured to
extend, in use, across at least part of a printable
pagewidth of the printhead, the nozzles in each row
being grouped into at least first and second fire
groups, the printhead module being configured to
sequentially fire, for each row, the nozzles of each
fire group, such that each nozzle in the sequence from
each fire group is fired simultaneously with
respective corresponding nozzles in the sequence in
the other fire groups, wherein the nozzles are fired
row by row such that the nozzles of each row are all
fired before the nozzles of each subsequent row,
wherein the printer controller is configured to
provide one or more control signals that control the
order of firing of the nozzles. Optionally the
printhead module is, in communication with a printer
controller for outputting to a printhead module: dot
data to be printed with at least two different inks;
and control data for controlling printing of the dot
data; the printer controller including at least one
communication output, each or the communication output
being configured to output at least some of the
control data and at least some of the dot data for the
at least two inks.Optionally the printhead module
includes at least one row of printhead nozzles, at
least one row including at least one displaced row
portion, the displacement of the row portion including
a component in a direction normal to that of a
pagewidth to be printed. Optionally the printhead
module is in communication with a printer controller
for supplying print data to at least one printhead
module capable of printing a maximum of n of channels
of print data, the at least one printhead module being
configurable into: a first mode, in which the
printhead module is configured to receive data for a
first number of the channels; and a second mode, in
which the printhead module is configured to receive
print data for a second number of the channels,
wherein the first number is greater than the second
number; wherein the printer controller is selectively
configurable to supply dot data for the first and
second modes. Optionally the printhead module is in
communication with a printer controller for supplying
data to a printhead comprising a plurality of
printhead modules, the printhead being wider than a
reticle step used in forming the modules, the
printhead comprising at least two types of the
modules, wherein each type is determined by its
geometric shape in plan. Optionally the printhead
module is used in conjunction with a printer
controller for supplying one or more control signals
to a printhead module, the printhead module including
at least one row that comprises a plurality of sets of
n adjacent nozzles, each of the nozzles being
configured to expel ink in response to a fire signal,
such that: (a) a fire signal is provided to nozzles at
a first and /rth position in each set of nozzles; (b)
a fire signal is provided to the next inward pair of
nozzles in each set; (c) in the event n is an even
number, step (b) is repeated until all of the nozzles
in each set has been fired; and (d) in the event n is
an odd number, step (b) is repeated until all of the
nozzles but a central nozzle in each set have been
fired, and then the central nozzle is fired.
Optionally the printhead module is used in conjunction
with a printer controller for supplying one or more
control signals to a printhead module, the printhead
module including at least one row that comprises a
plurality ofadjacent sets of n adjacent nozzles, each
of the nozzles being configured to expel ink in
response to a fire signal, the method comprising
providing, for each set of nozzles, a fire signal in
accordance with the sequence: [nozzle position 1,
nozzle position n, nozzle position 2, nozzle position
(j i-1), ... , nozzle position x], wherein nozzle
position x is at or adjacent the centre of the set of
nozzles. Optionally the printhead module is in
communication with a printer controller for supplying
dot data to a printhead module comprising at least
first and second rows configured to print ink of a
similar type or color, at least some nozzles in the
first row being aligned with respective corresponding
nozzles in the second row in a direction of intended
media travel relative to the printhead, the printhead
module being configurable such that the nozzles in the
first and second pairs of rows are fired such that
some dots output to print media are printed to by
nozzles from the first pair of rows and at least some
other dots output to print media are printed to by
nozzles from the second pair of rows, the printer
controller being configurable to supply dot data to
the printhead module for printing. Optionally the
printhead module is in communication with a printer
controller for supplying dot data to at least one
printhead module, the at least one printhead module
comprising a plurality of rows, each of the rows
comprising a plurality of nozzles for ejecting ink,
wherein the printhead module includes at least first
and second rows configured to print ink of a similar
type or color, the printer controller being configured
to supply the dot data to the at least one printhead
module such that, in the event a nozzle in the first
row is faulty, a corresponding nozzle in the second
row prints an ink dot at a position on print media at
or adjacent a position where the faulty nozzle would
otherwise have printed it. Optionally the printhead
module is in communication with a printer controller
for receiving first data and manipulating the first
data to produce dot data to be printed, the print
controller including at least two serial outputs for
supplying the dot data to at least one printhead.
Optionally the printhead module further including: at
least one row of print nozzles; at least first and
second shift registers for shifting in dot data
supplied from a data source, wherein each shift
register feeds dot data to a group of nozzles, and
wherein each of the groups of the nozzles is
interleaved with at least one of the other groups of
the nozzles.Optionally the printhead module being
capable of printing a maximum of n of channels of
print data, the printhead being configurable into: a
first mode, in which the printhead is configured to
receive print data for a first number of the channels;
and a second mode, in which the printhead is
configured to receive print data for a second number
of the channels, wherein the first number is greater
than the second number. Optionally a module further
comprising a plurality of printhead modules including:
at least one row of print nozzles; at least first and
second shift registers for shifting in dot data
supplied from a data source, wherein each shift
register feeds dot data to a group of nozzles, and
wherein each of the groups of the nozzles is
interleaved with at least one of the other groups of
the nozzles; and the printhead being wider than a
reticle step used in forming the modules, the
printhead comprising at least two types of the
modules, wherein each type is determined by its
geometric shape in plan. Optionally the printhead
module includes at least one row that comprises a
plurality of sets of n adjacent nozzles, each of the
nozzles being configured to expel ink in response to a
fire signal, such that, for each set of nozzles, a
fire signal is provided in accordance with the
sequence: [nozzle position 1, nozzle position n,
nozzle position 2, nozzle position (n-J), ... , nozzle
position x], wherein nozzle position x is at or
adjacent the centre of the set of nozzles. Optionally
the printhead module further includes at least one row
that comprises a plurality of adjacent sets of n
adjacent nozzles, each of the nozzles being configured
to expel the ink in response to a fire signal, the
printhead being configured to output ink from nozzles
at a first and nth position in each set of nozzles,
and then each next inward pair of nozzles in each set,
until: in the event n is an even number, all of the
nozzles in each set has been fired; and in the event n
is an odd number, all of the nozzles but a central
nozzle in each set have been fired, and then to fire
the central nozzle.Optionally a printhead module for
receiving dot data to be printed using at least two
different inks and control data for controlling
printing of the dot data, the printhead module
including a communication input for receiving the dot
data for the at least two colors and the control data.
Optionally a printhead module further includes at
least one row of printhead nozzles, at least one row
including at least one displaced row portion, the
displacement of the row portion including a component
in a direction normal to that of a pagewidth to be
printed. Optionally a printhead module having a
plurality of rows of nozzles configured to extend, in
use, across at least part of a printable pagewidth,
the nozzles in each row being grouped into at least
first and second fire groups, the printhead module
being configured to sequentially fire, for each row,
the nozzles of each fire group, such that each nozzle
in the sequence from each fire group is fired
simultaneously with respective corresponding nozzles
in the sequence in the other fire groups, wherein the
nozzles are fired row by row such that the nozzles of
each row are all fired before the nozzles of each
subsequent row. Optionally a printhead module further
comprising at least first and second rows configured
to print ink of a similar type or color, at least some
nozzles in the first row being aligned with respective
corresponding nozzles in the second row in a direction
of intended media travel relative to the printhead,
the printhead module being configurable such that the
nozzles in the first and second pairs of rows are
fired such that some dots output to print media are
printed to by nozzles from the first pair of rows and
at least some other dots output to print media are
printed to by nozzles from the second pair of rows.
Optionally a printhead module is in communication with
a printer controller for providing data to a printhead
module that includes: at least one row of print
nozzles; at least first and second shift registers for
shifting in dot data supplied from a data source,
wherein each shift register feeds dot data to a group
of nozzles, and wherein each of the groups of the
nozzles is interleaved with at least one of the other
groups of the nozzles. Optionally a printhead module
having a plurality of nozzles for expelling ink, the
printhead module including a plurality of thermal
sensors, each of the thermal sensors being configured
to respond to a temperature at or adjacent at least
one of the nozzles, the printhead module being
configured to modify operation of the nozzles in
response to the temperature rising above a first
threshold.Optionally a printhead module further
comprising a plurality of rows, each of the rows
comprising a plurality of nozzles for ejecting ink,
wherein the printhead module includes at least first
and second rows configured to print ink of a similar
type or color, and being configured such that, in the
event a nozzle in the first row is faulty, a
corresponding nozzle in the second row prints an ink
dot at a position on print media at or adjacent a
position where the faulty nozzle would otherwise have
printed it. In a thirty fourth aspect the present
invention provides a first entity configured to
authenticate a digital signature supplied by a second
entity, wherein one of the entities includes a base
key and the other of the entities includes a variant
key and a bit-pattern, the variant key being based on
the result of applying a one way function to the base
key and the bit-pattern, the digital signature having
been generated by the second entity using its key to
digitally signing at least part of data to be
authenticated, the first entity being configured to:
(a) receive the digital signature from the second
entity; (b) receive the data; and (c) authenticate the
digital signature based on the received data and the
first entity's key. Optionally the first entity
includes the base key, the first entity being
configured to receive, from the second entity, the
bit-pattern, wherein (c) includes: generating the
variant key from the bit-pattern and the base key; and
authenticating the digital signature using the
generated variant key. Optionally, the first entity
storing information, wherein the data is indicative of
a request to be performed on the information.
Optionally the information is a value. Optionally the
data is indicative of a read instruction. Optionally
the data is indicate of a write instruction, the data
being indicative of new information to be
written.Optionally the data is indicative of a
function to be applied to the information. Optionally
the function is a decrement or increment function.
Optionally the data is indicative of a value stored in
the second entity. Optionally the first entity being
configured to send a request to the second entity, the
data being returned in response to the request.
Optionally the data is indicative of a value stored in
the second entity. Optionally the first entity being
configured to digitally sign at least some of the
request with the base key. Optionally the first entity
has the base key. Optionally the first entity storing
information, wherein the data is indicative of a
request to be performed on the information. Optionally
the information is a value. Optionally the data is
indicative of a read instruction. Optionally the data
is indicate of a write instruction, the data being
indicative of new information to be written.
Optionally the data is indicative of a function to be
applied to the information. Optionally the function is
a decrement or increment function.Optionally the data
is indicative of a value stored in the second entity.
Optionally the first entity being configured to send a
read request to the second entity, the data being
returned in response to the request. Optionally the
data is indicative of a value stored in the second
entity. Optionally the first entity being configured
to digitally sign at least some of the request with
the base key. Optionally there is provided a first
entity, including: a first bit-pattern a non-volatile
memory storing resource data, a first base key for use
with at least a first variant key; a second variant
key for use with a second base key, the second variant
key being the result of a one way function applied to:
the second base key; and the first bit-pattern or a
modified bit-pattern based on the first bitpattern.
Optionally there is provided a first entity configured
for use in a method of enabling or disabling a
verification process of a first entity in response to
a predetermined event, the first entity having at
least one associated bitpattern and at least one
variant key, each of the variant keys having been
generated by applying a one way function to: a base
key; and one or more of the at least one bit-patterns,
respectively; or one or more alternative bit patterns,
each of the alternative bit-patterns being based on
one or the at least one bit-patterns, the method
including the method including: (a) determining that
the predetermined event has happened; and (b) enabling
or disabling at least one of the first variant keys in
response the predetermined event.Optionally there is
provided a first entity for use in a system for
enabling authenticated communication between a first
entity and at least one other entity, the system
including a second entity, wherein: the first entity
and the second entity share transport keys; and the
second entity includes at least one authentication key
configured to be transported from the second entity to
the first entity using the transport keys, the
authentication key being usable to enable the
authenticated communication by the first entity.
Optionally there is provided a first entity configured
for use in a method of storing a first bit-pattern in
nonvolatile memory of a device, the method comprising:
(a) applying a one way function to a second
bit-pattern associated with the device, thereby to
generate a first result; (b) applying a second
function to the first result and the first
bit-pattern, thereby to generate a second result; and
(c) storing the second result in the memory, thereby
indirectly storing the first bit-pattern. Optionally
there is provided a first entity configured for use in
a method of storing a bit-pattern in each of a
plurality of devices, each of the devices having a
memory, the method comprising, for each device: (a)
determining a first memory location; and (b) storing
the bit-pattern at the first memory location; wherein
the first memory locations are different in at least a
plurality of the respective devices. Optionally there
is provided a first entity configured for use in a
method of storing at least one functionally identical
code segment in each of a plurality of devices, each
of the devices having a memory, the method comprising,
for each device: (a) determining a first memory
location; and (b) storing a first of the at least one
code segments in the memory at the first memory
location; wherein the first memory location is
different in at least a plurality of the respective
devices.Optionally there is provided a first entity
configured for implementing a method for providing a
sequence of nonces (RO, Rl, R2, ... ) commencing with
a current seed of a sequence of seeds (cl , x2,
x3,...), the method comprising: (a) applying a one-way
function to the current seed, thereby to generate a
current nonce; (b) outputting the current nonce; (c)
using the current seed to generate a next seed in a
sequence of seeds, the seed so generated becoming the
current seed; and (c) repeating steps (a) to (c) as
required to generate further nonces in the sequence of
nonces. Optionally there is provided a first entity
configured for implementing a method of storing
multiple first bitpatterns in non-volatile memory of a
device, the method comprising, for each of the first
bit-patterns to be stored: (a) applying a one way
function to a third bit-pattern based on a second
bit-pattern associated with the device, thereby to
generate a first result; (b) applying a second
function to the first result and the first
bit-pattern, thereby to generate a second result; and
(c) storing the second result in the memory, thereby
indirectly storing the first bit-pattern; wherein the
third bit-patterns used for the respective first
bit-patterns are relatively unique compared to each
other. In a thirty fifth aspect the present invention
provides a first entity including: a first bit-pattern
a non-volatile memory storing resource data, a first
base key for use with at least a first variant key; a
second variant key for use with a second base key, the
second variant key being the result of a one way
function applied to: the second base key; and the
first bit-pattern or a modified bit-pattern based on
the first bitpattern. Optionally the first variant key
is stored in a second entity.Optionally the second
base key is stored in a third entity. 



Optionally the first entity is configured to receive a
request from any of a plurality of second entities,
the request being indicative of at least one operation
to be performed on the resource data, each of the
second entities having an associated bit-pattern and
one of the first variant keys, the first variant key
in each of second entities being based on the result
of applying a one way function to the first base key
and the associated bit-pattern of that second entity,
the first entity being configured to: (a) receive the
request from one of the second entities; (b) perform
the at least one operation in the request, thereby to
generate a response; (c) use the first base key to
digitally sign at least part of the response, thereby
to generate a digital signature; and (d) send the
response and the digital signature to the second
entity from which the request was received, such that
the second entity can verify the at least part of the
response using its variant key. Optionally the first
entity is configured to, prior to (b), receive the
associated bit-pattern from the second entity that
makes the request in (a), wherein (c) includes: (i)
using the first base key and the associated
bit-pattern received from the second entity to
generate the first variant key of the second entity
making the request in (a); and (ii) using the first
variant key generated in (i) to perform the signing of
at least part of the response the response. Optionally
the first entity is configured to receive a request
from any of one or more third entities, the request
being indicative of at least one operation to be
performed on the resource data, each of the one or
more third entities having the second base key, the
first entity being configured to: (e) receive the
request from the one of the third entities; (f)
perform the at least one operation in the request,
thereby to generate a response; (g) use the second
variant key to digitally sign at least part of the
response, thereby to generate a digital signature; and
(h) send the response and the digital signature to the
third entity from which the request was received, such
that the third entity can verify the at least part of
the response using its base key.Optionally the first
entity is configured to send the first bit-pattern to
the third entity that makes the request in (e), such
that the third entity can: (i) use the second base key
and the bit-pattern received from the first entity to
generate the second variant key; and (ii) use the
second variant key generated in (i) to perform the
verification. Optionally the first entity is
configured to receive a request from any of one or
more third entities, the request being indicative of
at least one operation to be performed on the resource
data, each of the one or more third entities having
the second base key, the first entity being configured
to: (a) receive the request from the one of the third
entities; (b) perform the at least one operation in
the request, thereby to generate a response; (c) use
the first variant key to digitally sign at least part
of at least the response, thereby to generate a
digital signature; and (d) send the response and the
digital signature to the third entity from which the
request was received, such that the third entity can
verify at least part of the response using its base
key. Optionally the first entity is configured to send
the first bit-pattern the third entity that makes the
request in (a), such that the third entity can: (i)
use the second base key and the bit-pattern received
from the first entity to generate the second variant
key; and (ii) use the second variant key generated in
(i) to perform the verification. Optionally the second
and third entities have different permissions in
relation to the operations they can perform on the
resource data, the permissions being defined based
which of the first and second base key and variant key
combinations is used for the verification. Optionally
the first base and variant key combination provides a
higher permission to perform an operation on the
resource data than the second base key and variant key
combination.Optionally the second and third entities
have different permissions in relation to the
operations they can perform on the resource data, the
permissions being defined based which of the first and
second base key and variant key combinations is used
for the verification. Optionally the first base and
variant key combination provides a higher permission
to perform an operation on the resource data than the
second base key and variant key combination.
Optionally the first entity is configured to receive a
request from any of a plurality of second entities,
the request being indicative of at least one operation
to be performed on the resource data, each of the
second entities having an associated bit-pattern and
one of the first variant keys, the first variant key
in each of second entities being based on the result
of applying a one way function to the first base key
and the associated bit-pattern of that second entity,
the first entity being configured to: (a) receive the
request from one of the second entities; (b) receive
the bit-pattern associated with the entity from which
the request was received; (c) receive a digital
signature from the entity from which the request was
received, the digital signature having been generated
by digitally signing at least part of the request
using the variant key; (d) generate the variant key of
the entity from which the request sent, by applying
the one way function to the first base key and the
received bit pattern; and (e) verify the request by
digitally signing at least part of the request using
the variant key generated in (d) and comparing the
produced signature against the signature received in
(d). Optionally the first entity is configured to
receive a request from any of one or more third
entities, the request being indicative of at least one
operation to be performed on the resource data, each
of the one or more third entities having the second
base key, the first entity being configured to: (f)
receive the request from the one of the third
entities; (g) receive a digital signature from the
third entity from which the request was received, the
digital signature having been generated by the third
entity signing at least part of the request using the
second variant key; (h) verify the at least part of
the request by digitally signing at least part of the
request using the second variant key and comparing the
produced signature against the signature received in
(g).Optionally the first entity is configured to send
the first bit-pattern to the third entity that makes
the request in (f), such that the third entity can:
(i) use the second base key and the bit-pattern
received from the first entity to generate the second
variant key; and (ii) use the second variant key
generated in (i) to digitally sign at least part of
the request; and (iii) send the request for receipt by
the first entity in (a). Optionally the first entity
is configured to receive a request from any of one or
more third entities, the request being indicative of
at least one operation to be performed on the resource
data, each of the one or more third entities having
the second base key, the first entity being configured
to: (f) receive the request from the one of the third
entities; (g) receive a digital signature from the
third entity from which the request was received, the
digital signature having been generated by the third
entity signing at least part of the request using the
second variant key; (h) verify the at least part of
the request by digitally signing at least part of the
request using the second variant key and comparing the
produced signature against the signature received in
(g). Optionally the second and third entities have
different permissions in relation to the operations
they can perform on the resource data, the permissions
being defined based which of the first and second base
key and variant key combinations is used for the
verification. Optionally the first base and variant
key combination provides a higher permission to
perform an operation on the resource data than the
second base key and variant key combination.
Optionally the resource data represents a physical
property. Optionally the physical property is a
remaining amount of a physical resource. Optionally
the resource is a consumable resource.Optionally the
resource entity is physically attached to a reservoir
or magazine that holds the consumable resource.
Optionally the resource is a fluid. Optionally the
fluid is ink. Optionally the operation includes a
read, in which the resource data is read by the entity
making the request. Optionally the operation includes
write, in which the resource data is modified by the
entity making the request. Optionally the operation
includes decrementing, in which the resource is
decremented by the entity making the request.
Optionally the one way function is a hash function.
Optionally the one way function is SHAl. Optionally a
second entity configured for use with the first entity
including: a first bit-pattern a non-volatile memory
storing resource data, a first base key for use with
at least a first variant key; a second variant key for
use with a second base key, the second variant key
being the result of a one way function applied to: the
second base key; and the first bit-pattern or a
modified bit-pattern based on the first bitpattern.
Optionally a second entity configured for use with the
first entity configured to receive a request from any
of a plurality of second entities, the request being
indicative of at least one operation to be performed
on the resource data, each of the second entities
having an associated bit-pattern and one of the first
variant keys, the first variantkey in each of second
entities being based on the result of applying a one
way function to the first base key and the associated
bit-pattern of that second entity, the first entity
being configured to: (a) receive the request from one
of the second entities; (b) perform the at least one
operation in the request, thereby to generate a
response; (c) use the first base key to digitally sign
at least part of the response, thereby to generate a
digital signature; and (d) send the response and the
digital signature to the second entity from which the
request was received, such that the second entity can
verify the at least part of the response using its
variant key. Optionally a second entity configured for
use with the first entity configured to receive a
request from any of a plurality of second entities,
the request being indicative of at least one operation
to be performed on the resource data, each of the
second entities having an associated bit-pattern and
one of the first variant keys, the first variant key
in each of second entities being based on the result
of applying a one way function to the first base key
and the associated bit-pattern of that second entity,
the first entity being configured to: (a) receive the
request from one of the second entities; (b) receive
the bit-pattern associated with the entity from which
the request was received; (c) receive a digital
signature from the entity from which the request was
received, the digital signature having been generated
by digitally signing at least part of the request
using the variant key; (d) generate the variant key of
the entity from which the request sent, by applying
the one way function to the first base key and the
received bit pattern; and (e) verify the request by
digitally signing at least part of the request using
the variant key generated in (d) and comparing the
produced signature against the signature received in
(d). Optionally a third entity configured for use with
the first entity configured to receive a request from
any of one or more third entities, the request being
indicative of at least one operation to be performed
on the resource data, each of the one or more third
entities having the second base key, the first entity
being configured to: (e) receive the request from the
one of the third entities; (f) perform the at least
one operation in the request, thereby to generate a
response;(g) use the second variant key to digitally
sign at least part of the response, thereby to
generate a digital signature; and (h) send the
response and the digital signature to the third entity
from which the request was received, such that the
third entity can verify the at least part of the
response using its base key. Optionally a third entity
configured for use with the first entity configured to
receive a request from any of one or more third
entities, the request being indicative of at least one
operation to be performed on the resource data, each
of the one or more third entities having the second
base key, the first entity being configured to: (a)
receive the request from the one of the third
entities; (b) perform the at least one operation in
the request, thereby to generate a response; (c) use
the first variant key to digitally sign at least part
of at least the response, thereby to generate a
digital signature; and (d) send the response and the
digital signature to the third entity from which the
request was received, such that the third entity can
verify at least part of the response using its base
key. Optionally a third entity configured for use with
the first entity configured to receive a request from
any of one or more third entities, the request being
indicative of at least one operation to be performed
on the resource data, each of the one or more third
entities having the second base key, the first entity
being configured to: (f) receive the request from the
one of the third entities; (g) receive a digital
signature from the third entity from which the request
was received, the digital signature having been
generated by the third entity signing at least part of
the request using the second variant key; (h) verify
the at least part of the request by digitally signing
at least part of the request using the second variant
key and comparing the produced signature against the
signature received in (g). Optionally there is
provided a first entity configured to authenticate a
digital signature supplied by a second entity, wherein
one of the entities includes a base key and the other
of the entities includes a variant key and a
bit-pattern, the variant key being based on the result
of applying a one way function to the base key and the
bit-pattern, the digital signature having been
generated by the second entity using its key to
digitally signing at least part of data to be
authenticated, the first entity being configured
to:(a) receive the digital signature from the second
entity; (b) receive the data; and (c) authenticate the
digital signature based on the received data and the
first entity's key. Optionally there is provided a
first entity configured to implement a method of
enabling or disabling a verification process of a
first entity in response to a predetermined event, the
first entity having at least one associated bitpattern
and at least one variant key, each of the variant keys
having been generated by applying a one way function
to: a base key; and one or more of the at least one
bit-patterns, respectively; or one or more alternative
bit patterns, each of the alternative bit-patterns
being based on one or the at least one bit-patterns,
the method including the method including: (a)
determining that the predetermined event has happened;
and (b) enabling or disabling at least one of the
first variant keys in response the predetermined
event. Optionally there is provided a first entity
configured for usein a system for enabling
authenticated communication between a first entity and
at least one other entity, the system including a
second entity, wherein: the first entity and the
second entity share transport keys; and the second
entity includes at least one authentication key
configured to be transported from the second entity to
the first entity using the transport keys, the
authentication key being usable to enable the
authenticated communication by the first entity.
Optionally there is provided a first entity configured
to implement a method of storing a first bit-pattern
in nonvolatile memory of a device, the method
comprising: (a) applying a one way function to a
second bit-pattern associated with the device, thereby
to generate a first result; (b) applying a second
function to the first result and the first
bit-pattern, thereby to generate a second result; and
(c) storing the second result in the memory, thereby
indirectly storing the first bit-pattern.Optionally
there is provided a first entity configured to
implement a method of storing a bit-pattern in each of
a plurality of devices, each of the devices having a
memory, the method comprising, for each device: (a)
determining a first memory location; and (b) storing
the bit-pattern at the first memory location; wherein
the first memory locations are different in at least a
plurality of the respective devices. Optionally there
is provided a first entity configured to implement a
method of storing at least one functionally identical
code segment in each of a plurality of devices, each
of the devices having a memory, the method comprising,
for each device: (a) determining a first memory
location; and (b) storing a first of the at least one
code segments in the memory at the first memory
location; wherein the first memory location is
different in at least a plurality of the respective
devices. Optionally there is provided a first entity
configured to implement a method for providing a
sequence of nonces (RO, Rl, R2, ... ) commencing with
a current seed of a sequence of seeds (xl, x2,
x3,...), the method comprising: (a) applying a one-way
function to the current seed, thereby to generate a
current nonce; (b) outputting the current nonce; (c)
using the current seed to generate a next seed in a
sequence of seeds, the seed so generated becoming the
current seed; and (c) repeating steps (a) to (c) as
required to generate further nonces in the sequence of
nonces. Optionally there is provided a first entity
configured to implement a method of storing multiple
first bit-patterns in non-volatile memory of a device,
the method comprising, for each of the first
bit-patterns to be stored: (a) applying a one way
function to a third bit-pattern based on a second
bit-pattern associated with the device, thereby to
generate a first result;(b) applying a second function
to the first result and the first bit-pattern, thereby
to generate a second result; and (c) storing the
second result in the memory, thereby indirectly
storing the first bit-pattern; wherein the third
bit-patterns used for the respective first
bit-patterns are relatively unique compared to each
other. In a thirty sixth aspect the present invention
provides a method of enabling or disabling a
verification process of a first entity in response to
a predetermined event, the first entity having at
least one associated bit-pattern and at least one
variant key, each of the variant keys having been
generated by applying a one way function to: a base
key; and one or more of the at least one bit-patterns,
respectively; or one or more alternative bit patterns,
each of the alternative bit-patterns being based on
one or the at least one bit-patterns, the method
including the method including: (a) determining that
the predetermined event has happened; and (b) enabling
or disabling at least one of the first variant keys in
response the predetermined event. Optionally step (a)
includes disabling at least one of the variant keys,
such that the disabled at least one variant key can no
longer be used to digitally sign information in that
entity. Optionally step (a) includes disabling at
least one of the variant keys, such that the disabled
at least one variant key can no longer be used to
verify information signed by one or more respective
base keys related to the disabled at least one variant
key in that entity. Optionally the step of disabling
the at least one variant key includes modifying a
status of a flag associated with that at least one
variant key. Optionally the step of disabling the at
least one variant key includes deleting that at least
one variant key. Optionally the step of disabling the
at least one variant key includes modifying that at
least one variant key Optionally the event is a
predetermined point in time being reached or
passed.Optionally the first entity includes a
plurality of the variant keys, the plurality of
variant keys being based on the result of a one way
function applied to: a respective one of a
corresponding plurality of base keys; and one of the
at least one bit-patterns or one of the at least one
alternative bit-patterns, the method including the
steps of: determining that a predetermined event
related to one of the variant keys has happened; and
enabling or disabling at least one of the plurality of
variant keys with which the predetermined event is
associated. Optionally the plurality of base keys has
a corresponding sequence of predetermined events
associated with them, the method including the steps
of: (a) determining that one of the predetermined
event has happened; and (b) enabling or disabling the
variant key in the sequence corresponding to
predetermined event that is determined to have
happened. Optionally the variant keys are disabled in
the order of the sequence of predetermined events.
Optionally the sequence of events is chronological.
Optionally each of the events includes a time being
reached. Optionally the step of determining that one
of the events has happened includes receiving a time
from a trusted source. Optionally the time is a date.
Optionally the date is determined with a resolution of
a month. Optionally the predetermined event includes
detection of compromise of one or more of the keys,
the method including disabling the one or more variant
keys corresponding to the one or more keys that were
compromised.Optionally the predetermined event
includes suspect compromise of one or more of the
keys, the method including disabling the one or more
variant keys corresponding to the one or more keys
that were suspected of being compromised. In a further
aspect the present invention provides a method of
manufacturing second entities for use in the
verification process with the first entity of claim 1,
each of the first entities including at least first
and second variant key, the first variant key having
been generated by applying a one way function to a
first base key and a first bit-pattern, and the second
variant key having been generated by applying a one
way function to a second base key and a second
bit-pattern, the method comprising the steps of:
manufacturing a plurality of second entities for use
with the first entities, each of the second entities
including at least the first base key; and upon the
first variant key being disabled in response to one of
the predetermined event, manufacturing a plurality of
third entities for use with the first entities, each
of the third entities including at least the second
base key. Optionally the first variant key is
automatically disabled in response to a predetermined
event. Optionally the method further includes the step
of causing the first variant key to be disabled.
Optionally the first variant key is disabled in
response to a time being reached. Optionally at least
some of the first entities have one or more further
variant keys, each of the respective further variant
keys having been generated by applying a one way
function to respective further base keys and
bitpatterns, each of the variant keys being enabled or
disabled in response to respective predetermined
events, the method comprising the step of
manufacturing a sequence of sets of second entities,
each set of the second entities being manufactured
such that the variant key corresponding to its base
key is enabled for the verification process during the
life of that set. Optionally the predetermined events
are selected such that the variant keys corresponding
with the base keys of more than one of the sets are
enabled at once.Optionally there is provided a method
using a first entity configured to authenticate a
digital signature supplied by a second entity, wherein
one of the entities includes a base key and the other
of the entities includes a variant key and a
bit-pattern, the variant key being based on the result
of applying a one way function to the base key and the
bit-pattern, the digital signature having been
generated by the second entity using its key to
digitally signing at least part of data to be
authenticated, the first entity being configured to:
(a) receive the digital signature from the second
entity; (b) receive the data; and (c) authenticate the
digital signature based on the received data and the
first entity's key. Optionally there is provided a
method using a first entity including: a first
bit-pattern a non-volatile memory storing resource
data, a first base key for use with at least a first
variant key; a second variant key for use with a
second base key, the second variant key being the
result of a one way function applied to: the second
base key; and the first bit-pattern or a modified
bit-pattern based on the first bitpattern. Optionally
there is provided a method using a system for enabling
authenticated communication between a first entity and
at least one other entity, the system including a
second entity, wherein: the first entity and the
second entity share transport keys; and the second
entity includes at least one authentication key
configured to be transported from the second entity to
the first entity using the transport keys, the
authentication key being usable to enable the
authenticated communication by the first entity.
Optionally there is provided a method including
storing a first bit-pattern in non-volatile memory of
a device, the method comprising: (a) applying a one
way function to a second bit-pattern associated with
the device, thereby to generate a first result;(b)
applying a second function to the first result and the
first bit-pattern, thereby to generate a second
result; and (c) storing the second result in the
memory, thereby indirectly storing the first
bit-pattern. Optionally there is provided a method
including storing a bit-pattern in each of a plurality
of devices, each of the devices having a memory, the
method comprising, for each device: (a) determining a
first memory location; and (b) storing the bit-pattern
at the first memory location; wherein the first memory
locations are different in at least a plurality of the
respective devices. Optionally there is provided a
method including storing at least one functionally
identical code segment in each of a plurality of
devices, each of the devices having a memory, the
method comprising, for each device: (a) determining a
first memory location; and (b) storing a first of the
at least one code segments in the memory at the first
memory location; wherein the first memory location is
different in at least a plurality of the respective
devices. Optionally there is provided a method
including providing a sequence of nonces (RO, Rl, R2,
... ) commencing with a current seed of a sequence of
seeds (xl, x2, x3,...), the method comprising: (a)
applying a one-way function to the current seed,
thereby to generate a current nonce; (b) outputting
the current nonce; (c) using the current seed to
generate a next seed in a sequence of seeds, the seed
so generated becoming the current seed; and (c)
repeating steps (a) to (c) as required to generate
further nonces in the sequence of nonces. Optionally
there is provided a method including storing multiple
first bit-patterns in non-volatile memory of a device,
the method comprising, for each of the first
bit-patterns to be stored: (a) applying a one way
function to a third bit-pattern based on a second
bit-pattern associated with the device, thereby to
generate a first result;(b) applying a second function
to the first result and the first bit-pattern, thereby
to generate a second result; and (c) storing the
second result in the memory, thereby indirectly
storing the first bit-pattern; wherein the third
bit-patterns used for the respective first
bit-patterns are relatively unique compared to each
other. In a thirty seventh aspect the present
invention provides a system for enabling authenticated
communication between a first entity and at least one
other entity, the system including a second entity,
wherein: the first entity and the second entity share
transport keys; and the second entity includes at
least one authentication key configured to be
transported from the second entity to the first entity
using the transport keys, the authentication key being
usable to enable the authenticated communication by
the first entity. Optionally the transport keys
include: a first transport key in the first entity;
and a second transport key in the second entity.
Optionally the first and second transport keys are the
same. Optionally the second transport key is a base
key and the first transport key is a variant key, the
variant key having been generated by applying a one
way function to the base key and a first bit-pattern.
Optionally the first bit-pattern is stored in the
first entity. Optionally each of the first and second
transport keys is a second bit-pattem stored in the
first and second entities during manufacture of the
system or its components. Optionally the second
bit-pattern was determined randomly or
pseudo-randomly.Optionally the second bit-pattern was
generated using a stochastic process or mechanism.
Optionally the authentication key enables
authenticated communication between the first and
second entities. Optionally the authentication key
provides the first entity with permission to request
performance of at least one operation on at least one
value in the second entity. Optionally the
authentication key enables authenticated communication
between the first entity and one or more entities
other than the second entity. Optionally the
authentication key is a variant key. Optionally the
one or more entities include the base key
corresponding to the authentication key. Optionally
the variant key in each system is relatively unique
compared to the variant keys in the other systems.
Optionally the authentication key is a third
bit-pattern that was determined randomly or
pseudo-randomly. Optionally the third bit-pattern was
generated using a stochastic process or mechanism. In
a further aspect the present invention provides a
system for enabling authenticated communication
between a first entity and at least one other entity,
the system including a second entity, wherein: the
first entity and the second entity share additional
transport keys; the second entity and each of the at
least one other entities share transport keys; and the
second entity includes at least one authentication key
configured to be transported from the second entity to
the first entity using the first transport keys and to
each of the at least one other entities using the
respective additional shared transport keys, such that
the authentication keys, once transported to the first
and at least one other entities, enable verified
communication therebetween.Optinally each pair of
transport keys is different from the other pairs of
transport keys. 



Optionally the authentication key is the first
transport key. Optionally the authentication key is
the additional transport key for one of the at least
one other entities. Optionally the authentication key
is not the same as any of the transport keys.
Optionally the authentication key is a variant key,
the variant key having been generated by applying a
one way function to a base key and a first
bit-pattern. Optionally the first transport key is a
bit-pattern stored in the first and second entities
during manufacture of the system or its components.
Optionally the bit-pattern was determined randomly or
pseudo-randomly. Optionally the bit-pattern was
generated using a stochastic process or mechanism. In
a further aspect the present invention provides a
method of manufacturing a system having at least first
and second entities, method comprising the steps of:
providing the first and second entities with transport
keys; and providing the second entity with at least
one authentication key; the system being configured to
enable transport of the at least one authentication
key from the second entity to the first entity using
the transport keys, the authentication key being
usable to enable the authenticated communication by
the first entity. Optionally the transport keys
include: a first transport key in the first entity;
and a second transport key in the second
entity.Optionally the first and second transport keys
are the same. Optionally the second transport key is a
base key and the first transport key is a variant key,
the variant key having been generated by applying a
one way function to the base key and a first
bit-pattern. Optionally the first bit-pattern is
stored in the first entity. Optionally each of the
first and second transport keys is a second
bit-pattern stored in the first and second entities
during manufacture of the system or its components.
Optionally the second bit-pattern was determined
randomly or pseudo-randomly. Optionally the second
bit-pattern was generated using a stochastic process
or mechanism. Optionally the authentication key
enables authenticated communication between the first
and second entities. Optionally the authentication key
enables authenticated communication between the first
entity and one or more entities other than the second
entity. Optionally the authentication key is a third
bit-pattern that was determined randomly or
pseudo-randomly. Optionally the third bit-pattern was
generated using a stochastic process or mechanism. In
a further aspect the present invention provides a
method for enabling authenticated communication
between a first entity and at least one other entity
in a system including a second entity, wherein: the
first entity and the second entity share first
transport keys; the second entity and each of the at
least one other entities share additional transport
keys; and the second entity includes at least one
authentication key;the method including the steps of:
transporting the authentication key from the second
entity to the first entity using the first transport
keys, and to each of the at least one other entities
using the respective shared additional transport keys,
such that the authentication keys, once transported to
the first and at least one other entities, enable
verified communication therebetween. Optionally each
pair of transport keys is different from the other
pairs of transport keys. Optionally the authentication
key is the first transport key. Optionally the
authentication key is one of the additional transport
keys. Optionally the authentication key is not the
same as any of the transport keys. Optionally the
authentication key is a variant key, the variant key
having been generated by applying a one way function
to a base key and a first bit-pattern. Optionally the
first transport key is a bit-pattern stored in the
first and second entities during manufacture of the
system or its components. Optionally bit-pattern was
determined randomly or pseudo-randomly. Optionally the
bit-pattern was generated using a stochastic process
or mechanism. Optionally there is provided a method
including a first entity configured to authenticate a
digital signature supplied by a second entity, wherein
one of the entities includes a base key and the other
of the entities includes a variant key and a
bit-pattern, the variant key being based on the result
of applying a one way function to the base key and the
bit-pattern, the digital signature having been
generated by the second entity using its key to
digitally signing at least part of data to be
authenticated, the first entity being configured to:
(a) receive the digital signature from the second
entity;(b) receive the data; and (c) authenticate the
digital signature based on the received data and the
first entity's key. Optionally there is provided a
system including a first entity including: a first
bit-pattern a non-volatile memory storing resource
data, a first base key for use with at least a first
variant key; a second variant key for use with a
second base key, the second variant key being the
result of a one way function applied to: the second
base key; and the first bit-pattern or a modified
bit-pattern based on the first bitpattern. Optionally
there is provided a system configured to implement a
method of enabling or disabling a verification process
of a first entity in response to a predetermined
event, the first entity having at least one associated
bitpattern and at least one variant key, each of the
variant keys having been generated by applying a one
way function to: a base key; and one or more of the at
least one bit-patterns, respectively; or one or more
alternative bit patterns, each of the alternative
bit-patterns being based on one or the at least one
bit-patterns, the method including the method
including: (a) determining that the predetermined
event has happened; and (b) enabling or disabling at
least one of the first variant keys in response the
predetermined event. Optionally there is provided a
system configured to implement a method of storing a
first bit-pattern in non volatile memory of a device,
the method comprising: (a) applying a one way function
to a second bit-pattern associated with the device,
thereby to generate a first result; (b) applying a
second function to the first result and the first
bit-pattern, thereby to generate a second result; and
(c) storing the second result in the memory, thereby
indirectly storing the first bit-pattern.Optionally
there is provided a system configured to implement a
method of storing a bit-pattern in each of a plurality
of devices, each of the devices having a memory, the
method comprising, for each device: (a) determining a
first memory location; and (b) storing the bit-pattern
at the first memory location; wherein the first memory
locations are different in at least a plurality of the
respective devices. Optionally there is provided a
system configured to implement a method of storing at
least one functionally identical code segment in each
of a plurality of devices, each of the devices having
a memory, the method comprising, for each device: (a)
determining a first memory location; and (b) storing a
first of the at least one code segments in the memory
at the first memory location; wherein the first memory
location is different in at least a plurality of the
respective devices. Optionally there is provided a
system configured to implement a method of providing a
sequence of nonces (RO, Rl, R2, ... ) commencing with
a current seed of a sequence of seeds (xl, x2,
x3,...), the method comprising: (a) applying a one-way
function to the current seed, thereby to generate a
current nonce; (b) outputting the current nonce; (c)
using the current seed to generate a next seed in a
sequence of seeds, the seed so generated becoming the
current seed; and (c) repeating steps (a) to (c) as
required to generate further nonces in the sequence of
nonces. Optionally there is provided a system
configured to implement a method of storing multiple
first bit-patterns in non-volatile memory of a device,
the method comprising, for each of the first
bit-patterns to be stored: (a) applying a one way
function to a third bit-pattern based on a second
bit-pattern associated with the device, thereby to
generate a first result; (b) applying a second
function to the first result and the first
bit-pattern, thereby to generate a second result; and
(c) storing the second result in the memory, thereby
indirectly storing the first bit-pattern; wherein the
third bit-patterns used for the respective first
bit-patterns are relatively unique compared to each
other.In a thirty eighth aspect the present invention
provides a method of storing a first bit-pattern in
non-volatile memory of a device, the method
comprising: (a) applying a one way function to a
second bit-pattern associated with the device, thereby
to generate a first result; (b) applying a second
function to the first result and the first
bit-pattern, thereby to generate a second result; and
(c) storing the second result in the memory, thereby
indirectly storing the first bit-pattern. Optionally
the one way function is more cryptographically secure
than the second function. Optionally the second
function is a logical function. Optionally the logical
function is an XOR function. Optionally the one way
function is a hash function. Optionally the one way
function is SHAl. Optionally the first bit-pattern is
a key. Optionally the method further includes the step
of storing one or more code segments in the memory,
the code segments being configured to run on a
processor of the device, thereby enabling the device
to: apply the one way function to the second
bit-pattern, thereby to generate the first result;
apply a third function to the first result and the
second result, thereby to generate the first
bit-pattern; wherein the third function is the inverse
of the second function. Optionally the third function
and the second function are the same.Optionally the
second bit-pattern was generated randomly or
pseudo-randomly. Optionally the method further
includes the step, performed prior to step (a), of
determining the second bit-pattern. Optionally
determining the second bit-pattern includes generating
the second bit-pattern randomly or pseudorandomly.
Optionally determining the second bit-pattern includes
generating the second bit-pattem based on a stochastic
process or mechanism. Optionally determining the
second bit-pattern includes selecting the second-bit
pattern from an existing list or sequence of second
bit-patterns. In a further aspect the present
invention provides method of storing a first
bit-pattern in non-volatile memory of each of a
plurality of devices, the method comprising, for each
of the devices: (a) applying a one way function to a
second bit-pattern associated with the device, thereby
to generate a first result; (b) applying a second
function to the first result and the first
bit-pattern, thereby to generate a second result; and
(c) storing the second result in the non-volatile
memory, thereby indirectly storing the first
bit-pattern; wherein the second bit-patterns of the
respective devices are relatively unique with respect
to each other. Optionally the one way function is more
cryptographically secure than the second function.
Optionally the second function is a logical function.
Optionally the logical function is an XOR function.
Optionally the one way function is a hash
function.Optionally the one way function is SHAl.
Optionally the first bit-pattern is a key. Optionally
step (c) comprises, for each device: (d) determining a
first memory location; and (e) storing the second
result at the first memory location; wherein the first
memory locations are different in at least a plurality
of the respective devices. Optionally step (d)
includes randomly selecting the first memory location.
Optionally step (a) includes selecting the first
memory location based on a stochastic process or
mechanism. Optionally step (a) includes selecting the
first memory location from an existing list or
sequence of memory locations. Optionally the method
further includes the step of storing one or more code
segments in the device, the code segments being
configured to run on a processor of the device,
thereby enabling the device to: apply the one way
function to the second bit-pattern, thereby to
generate the first result; and apply a third function
to the first result and the second result, thereby to
generate the first bit-pattern; wherein the third
function is the inverse of the second function.
Optionally the third function and the second function
are the same. Optionally the second bit-patterns have
characteristics associated with random numbers.
Optionally the second bit-pattern was generated
randomly or pseudo-randomly.Optionally the method
further includes the step, performed prior to step
(a), of determining the second bit-pattern. Optionally
determining the second bit-pattern includes generating
the second bit-pattern randomly or pseudorandomly.
Optionally determining the second bit-pattern includes
generating the second bit-pattern based on a
stochastic process or mechanism. Optionally there is
provided a device manufactured in accordance with the
method of storing a first bit-pattern in non-volatile
memory of a device, the method comprising: (a)
applying a one way function to a second bit-pattern
associated with the device, thereby to generate a
first result; (b) applying a second function to the
first result and the first bit-pattern, thereby to
generate a second result; and (c) storing the second
result in the memory, thereby indirectly storing the
first bit-pattern. Optionally there is provided a
device manufactured in accordance with the method
including the step of storing one or more code
segments in the memory, the code segments being
configured to run on a processor of the device,
thereby enabling the device to: apply the one way
function to the second bit-pattern, thereby to
generate the first result; apply a third function to
the first result and the second result, thereby to
generate the first bit-pattern; wherein the third
function is the inverse of the second function.
Optionally there is provided a device manufactured in
accordance with the method of storing a first
bit-pattern in non-volatile memory of each of a
plurality of devices, the method comprising, for each
of the devices: (a) applying a one way function to a
second bit-pattern associated with the device, thereby
to generate a first result; (b) applying a second
function to the first result and the first
bit-pattern, thereby to generate a second result;
and(c) storing the second result in the non-volatile
memory, thereby indirectly storing the first
bit-pattern; wherein the second bit-patterns of the
respective devices are relatively unique with respect
to each other. Optionally there is provided a device
manufactured in accordance with the method including
the step of storing one or more code segments in the
device, the code segments being configured to run on a
processor of the device, thereby enabling the device
to: apply the one way function to the second
bit-pattern, thereby to generate the first result; and
apply a third function to the first result and the
second result, thereby to generate the first
bit-pattern; wherein the third function is the inverse
of the second function. Optionally the device having
an associated second bit-pattern, and non-volatile
memory, the non-volatile memory indirectly storing a
first bit-pattern in the form of a second result, the
second result being generated by: (a) applying a one
way function to the second bit-pattern, thereby to
generate a first result; and (b) applying a second
function to the first result and the first
bit-pattern, thereby to generate the second result.
Optionally the device further includes a processor,
the processor being configured to run one or more code
segments that: (c) apply the one way function to the
second bit pattern, thereby to generate the first
result; and (d) apply a third function to the first
result and the second result, the third function being
the inverse of the second function, thereby to
generate the first bit-pattern. Optionally the third
function and the second function are the same.
Optionally the one or more code segments, when run on
the processor, use the first bit-pattern in a
cryptographic process. Optionally the cryptographic
process is digital signing.Optionally the one way
function is more cryptographically secure than the
second function. Optionally the second function is a
logical function. Optionally the logical function is
an XOR function. Optionally the one way function is a
hash function. Optionally the one way function is SHAl
. Optionally the first bit-pattern is a key.
Optionally the second bit-pattern was generated
randomly or pseudo-randomly. Optionally the second
bit-pattern was generated using a stochastic process
or mechanism. Optionally there is provided a method
implemented in a first entity configured to
authenticate a digital signature supplied by a second
entity, wherein one of the entities includes a base
key and the other of the entities includes a variant
key and a bit-pattern, the variant key being based on
the result of applying a one way function to the base
key and the bit-pattern, the digital signature having
been generated by the second entity using its key to
digitally signing at least part of data to be
authenticated, the first entity being configured to:
(a) receive the digital signature from the second
entity; (b) receive the data; and (c) authenticate the
digital signature based on the received data and the
first entity's key. Optionally there is provided a
method implemented in a first entity including: a
first bit-pattern a non-volatile memory storing
resource data,a first base key for use with at least a
first variant key; a second variant key for use with a
second base key, the second variant key being the
result of a one way function applied to: the second
base key; and the first bit-pattern or a modified
bit-pattern based on the first bitpattern. Optionally
there is provided a method for enabling or disabling a
verification process of a first entity in response to
a predetermined event, the first entity having at
least one associated bit-pattern and at least one
variant key, each of the variant keys having been
generated by applying a one way function to: a base
key; and one or more of the at least one bit-patterns,
respectively; or one or more alternative bit patterns,
each of the alternative bitpatterns being based on one
or the at least one bit-patterns, the method including
the method including: (a) determining that the
predetermined event has happened; and (b) enabling or
disabling at least one of the first variant keys in
response the predetermined event. Optionally there is
provided a method implemented in a system for enabling
authenticated communication between a first entity and
at least one other entity, the system including a
second entity, wherein: the first entity and the
second entity share transport keys; and the second
entity includes at least one authentication key
configured to be transported from the second entity to
the first entity using the transport keys, the
authentication key being usable to enable the
authenticated communication by the first entity.
Optionally there is provided a method for storing a
bit-pattern in each of a plurality of devices, each of
the devices having a memory, the method comprising,
for each device: (a) determining a first memory
location; and (b) storing the bit-pattern at the first
memory location; wherein the first memory locations
are different in at least a plurality of the
respective devices. Optionally there is provided a
method for storing at least one functionally identical
code segment in each of a plurality of devices, each
of the devices having a memory, the method comprising,
for each device:(a) determining a first memory
location; and (b) storing a first of the at least one
code segments in the memory at the first memory
location; wherein the first memory location is
different in at least a plurality of the respective
devices. Optionally there is provided a method for
providing a sequence of nonces (RO, Rl, R2, ... )
commencing with a current seed of a sequence of seeds
(xl, x2, x3,...), the method comprising: (a) applying
a one-way function to the current seed, thereby to
generate a current nonce; (b) outputting the current
nonce; (c) using the current seed to generate a next
seed in a sequence of seeds, the seed so generated
becoming the current seed; and (c) repeating steps (a)
to (c) as required to generate further nonces in the
sequence of nonces. Optionally there is provided a
method for storing multiple first bit-patterns in
non-volatile memory of a device, the method
comprising, for each of the first bit-patterns to be
stored: (a) applying a one way function to a third
bit-pattern based on a second bit-pattern associated
with the device, thereby to generate a first result;
(b) applying a second function to the first result and
the first bit-pattern, thereby to generate a second
result; and (c) storing the second result in the
memory, thereby indirectly storing the first
bit-pattern; wherein the third bit-patterns used for
the respective first bit-patterns are relatively
unique compared to each other. In a thirty ninth
aspect the present invention provides a method of
storing a bit-pattern in each of a plurality of
devices, each of the devices having a memory, the
method comprising, for each device: (a) determining a
first memory location; and (b) storing the bit-pattern
at the first memory location; wherein the first memory
locations are different in at least a plurality of the
respective devices. Optionally step (a) includes
randomly selecting the first memory
location.Optionally step (a) includes selecting the
first memory location based on a stochastic process or
mechanism. Optionally step (a) includes selecting the
first memory location from an existing list or
sequence of memory locations. Optionally the memory is
non-volatile memory. Optionally, the method further
comprises storing one or more code segments in the
memory of each device, the one or more code segments
including data indicative of the first memory location
at which the bit-pattern is stored on that device.
Optionally, wherein the first memory locations of the
devices are selected such that, from device to device,
there is no overlap of the positions of at least some
of the bits, bytes or characters of the devices'
respective bit-pattern. Optionally the first memory
locations of the devices are selected such that, from
device to device, positions of at least some of the
bits, bytes or characters of the devices' respective
bit-pattems overlap. Optionally the first memory
locations of the devices are selected such that, from
device to device, bit, byte or character positions of
the devices' respective bit-patterns are shuffled,
rotated or otherwise ordered differently. Optionally
the first memory locations of the devices are selected
such that, from device to device, bit, byte or
character positions of the devices' respective
bit-patterns are shuffled, rotated or otherwise
ordered differently. Optionally the method further
comprises: applying a function to the first bit
pattern and a second bit pattern, thereby to generate
a result; and storing the result in the first memory
location, thereby indirectly storing the first
bit-pattern. Optionally the second bit-pattern is
stored with the device.Optionally the second
bit-pattern is stored in the device in a non-volatile
manner. Optionally the function is a logical function.
Optionally the logical function is an XOR function.
Optionally the first bit-pattern is a key. Optionally
the second bit pattern was generated randomly.
Optionally the method further comprises randomly
selecting the second bit-pattern. Optionally the
method further comprises selecting the second
bit-pattern based on a stochastic process or
mechanism. Optionally the method further comprises
selecting the second bit-pattern from an existing list
or sequence of bitpatterns. Optionally the first
memory locations of the devices are selected such
that, from device to device, there is no overlap of
the positions of at least some of the bits, bytes or
characters of the devices' respective results.
Optionally the first memory locations of the devices
are selected such that, from device to device,
positions of at least some of the bits, bytes or
characters of the devices' respective results overlap.
Optionally the first memory locations of the devices
are selected such that, from device to device, bit,
byte or character positions of the devices' respective
results are shuffled, rotated or otherwise ordered
differently. Optionally the first memory locations of
the devices are selected such that, from device to
device, bit, byte or character positions of the
devices' respective results are shuffled, rotated or
otherwise ordered differently.Optionally the
respective second bit-patterns are stored at a second
memory location of each of the respective devices,
wherein the second memory locations are different in
at least a plurality of the respective devices.
Optionally the second memory locations of the devices
are selected such that, from device to device, there
is no overlap of the positions of at least some of the
bits, bytes or characters of the devices' respective
second bitpatterns. Optionally the second memory
locations of the devices are selected such that, from
device to device, positions of at least some of the
bits, bytes or characters of the devices' respective
second bit-patterns overlap. Optionally the second
memory locations of the devices are selected such
that, from device to device, bit, byte or character
positions of the devices' respective second
bit-patterns are shuffled, rotated or otherwise
ordered differently. Optionally the second memory
locations of the devices are selected such that, from
device to device, bit, byte or character positions of
the devices' respectives second bit-patterns are
shuffled, rotated or otherwise ordered differently.
Optionally the method further comprises storing one or
more code segments in the memory of each device, the
one or more code segments including data indicative of
the second memory location at which the second
bitpattern is stored on that device. Optionally the
method further comprises for each device: determining
a second memory location; and storing, at the second
memory location, a result of applying a function to
the bit-pattern; wherein the second memory locations
are different in at least a plurality of the
respective devices. Optionally the function is a
logical operation.Optionally the function is a bit
inversion operation. Optionally step (a) includes
randomly selecting the second memory location.
Optionally step (a) includes selecting the second
memory location based on a stochastic process or
mechanism. Optionally step (a) includes selecting the
second memory location from an existing list or
sequence of memory locations. Optionally the memory is
non-volatile memory. Optionally the method further
comprises storing one or more code segments in the
memory of each device, the one or more code segments
including data indicative of the second memory
location at which the result is stored on that device.
Optionally the second memory locations of the devices
are selected such that, from device to device, there
is no overlap of the positions of at least some of the
bits, bytes or characters of the devices' respective
results. Optionally the second memory locations of the
devices are selected such that, from device to device,
positions of at least some of the bits, bytes or
characters of the devices' respective results overlap.
Optionally the second memory locations of the devices
are selected such that, from device to device, bit,
byte or character positions of the devices' respective
results are shuffled, rotated or otherwise ordered
differently. Optionally the second memory locations of
the devices are selected such that, from device to
device, bit, byte or character positions of the
devices' respective results are shuffled, rotated or
otherwise ordered differently. Optionally the present
invention provides a device having a bit-pattern
stored in it in accordance with the method of storing
a bit-pattern in each of a plurality of devices, each
of the devices having a memory, the method comprising,
for each device:(a) determining a first memory
location; and (b) storing the bit-pattern at the first
memory location; wherein the first memory locations
are different in at least a plurality of the
respective devices. Optionally, in a further
embodiment there is provided a device having a
bit-pattern and a result stored in it in accordance
with the method comprising: applying a function to the
first bit pattern and a second bit pattern, thereby to
generate a result; and storing the result in the first
memory location, thereby indirectly storing the first
bit-pattern. Optionally, in a further embodiment there
is provided a device having a bit-pattern and a result
stored in it in accordance with the method wherein the
first memory locations of the devices are selected
such that, from device to device, there is no overlap
of the positions of at least some of the bits, bytes
or characters of the devices' respective results.
Optionally there is provided a plurality of devices
having respective bit-patterns stored in them in
accordance with the method of storing a bit-pattern in
each of a plurality of devices, each of the devices
having a memory, the method comprising, for each
device: (a) determining a first memory location; and
(b) storing the bit-pattern at the first memory
location; wherein the first memory locations are
different in at least a plurality of the respective
devices. 



Optionally, in a further embodiment there is provided
a plurality of devices having respective bit-patterns
and results stored in them in accordance with the
method comprising: applying a function to the first
bit pattern and a second bit pattern, thereby to
generate a result; and storing the result in the first
memory location, thereby indirectly storing the first
bit-pattern. Optionally there is provided a plurality
of devices having respective bit-patterns and results
stored in them in accordance with the method wherein
the first memory locations of the devices are selected
such that, from deviceto device, there is no overlap
of the positions of at least some of the bits, bytes
or characters of the devices' respective results.
Optionally there is provided a device having a
bit-pattern stored in it in accordance with the method
of storing a bit-pattern in each of a plurality of
devices, each of the devices having a memory, the
method comprising, for each device: (a) determining a
first memory location; and (b) storing the bit-pattern
at the first memory location; wherein the first memory
locations are different in at least a plurality of the
respective devices. Optionally there is provided a
device having a bit-pattern and a result stored in it
in accordance with the method comprising: applying a
function to the first bit pattern and a second bit
pattern, thereby to generate a result; and storing the
result in the first memory location, thereby
indirectly storing the first bit-pattern. Optionally
there is provided a device having a bit-pattern and a
result stored in it in accordance with the method
wherein the first memory locations of the devices are
selected such that, from device to device, there is no
overlap of the positions of at least some of the bits,
bytes or characters of the devices' respective
results. Optionally there is provided a plurality of
devices having respective bit patterns stored in them
in accordance with the method of storing a bit-pattern
in each of a plurality of devices, each of the devices
having a memory, the method comprising, for each
device: (a) determining a first memory location; and
(b) storing the bit-pattern at the first memory
location; wherein the first memory locations are
different in at least a plurality of the respective
devices. Optionally there is provided a plurality of
devices having a bit-pattern and a result stored in
them in accordance with the method comprising:
applying a function to the first bit pattern and a
second bit pattern, thereby to generate a result; and
storing the result in the first memory location,
thereby indirectly storing the first
bit-pattern.Optionally there is provided a plurality
of devices having a bit-pattern and a result stored in
them in accordance with the method wherein the first
memory locations of the devices are selected such
that, from device to device, there is no overlap of
the positions of at least some of the bits, bytes or
characters of the devices' respective results.
Optionally there is provided a method implemented in a
first entity configured to authenticate a digital
signature supplied by a second entity, wherein one of
the entities includes a base key and the other of the
entities includes a variant key and a bit-pattern, the
variant key being based on the result of applying a
one way function to the base key and the bit-pattern,
the digital signature having been generated by the
second entity using its key to digitally signing at
least part of data to be authenticated, the first
entity being configured to: (a) receive the digital
signature from the second entity; (b) receive the
data; and (c) authenticate the digital signature based
on the received data and the first entity's key.
Optionally there is provided a method implemented in a
first entity including: a first bit-pattern a
non-volatile memory storing resource data, a first
base key for use with at least a first variant key; a
second variant key for use with a second base key, the
second variant key being the result of a one way
function applied to: the second base key; and the
first bit-pattern or a modified bit-pattern based on
the first bitpattern. Optionally there is provided a
method for enabling or disabling a verification
process of a first entity in response to a
predetermined event, the first entity having at least
one associated bit-pattern and at least one variant
key, each of the variant keys having been generated by
applying a one way function to: a base key; and one or
more of the at least one bit-patterns, respectively;
or one or more alternative bit patterns, each of the
alternative bitpatterns being based on one or the at
least one bit-patterns, the method including the
method including: (a) determining that the
predetermined event has happened; and (b) enabling or
disabling at least one of the first variant keys in
response the predetermined event.Optionally there is
provided a method implemented in a system for enabling
authenticated communication between a first entity and
at least one other entity, the system including a
second entity, wherein: the first entity and the
second entity share transport keys; and the second
entity includes at least one authentication key
configured to be transported from the second entity to
the first entity using the transport keys, the
authentication key being usable to enable the
authenticated communication by the first entity.
Optionally there is provided a method for storing a
first bit-pattem in non-volatile memory of a device,
the method comprising: (a) applying a one way function
to a'second bit-pattern associated with the device,
thereby to generate a first result; (b) applying a
second function to the first result and the first
bit-pattern, thereby to generate a second result; and
(c) storing the second result in the memory, thereby
indirectly storing the first bit-pattern. Optionally
there is provided a method for storing at least one
functionally identical code segment in each of a
plurality of devices, each of the devices having a
memory, the method comprising, for each device: (a)
determining a first memory location; and (b) storing a
first of the at least one code segments in the memory
at the first memory location; wherein the first memory
location is different in at least a plurality of the
respective devices. Optionally there is provided a
method for providing a sequence of nonces (RO, Rl, R2,
.. . ) commencing with a current seed of a sequence of
seeds (xl, x2, x3,...), the method comprising: (a)
applying a one-way function to the current seed,
thereby to generate a current nonce; (b) outputting
the current nonce; (c) using the current seed to
generate a next seed in a sequence of seeds, the seed
so generated becoming the current seed; and(c)
repeating steps (a) to (c) as required to generate
further nonces in the sequence of nonces. Optionally
there is provided a method for storing multiple first
bit-patterns in non-volatile memory of a device, the
method comprising, for each of the first bit-patterns
to be stored: (a) applying a one way function to a
third bit-pattern based on a second bit-pattern
associated with the device, thereby to generate a
first result; (b) applying a second function to the
first result and the first bit-pattern, thereby to
generate a second result; and (c) storing the second
result in the memory, thereby indirectly storing the
first bit-pattern; wherein the third bit-patterns used
for the respective first bit-patterns are relatively
unique compared to each other. In a fortieth aspect
the present invention provides a method of storing at
least one functionally identical code segment in each
of a plurality of devices, each of the devices having
a memory, the method comprising, for each device: (a)
determining a first memory location; and (b) storing a
first of the at least one code segments in the memory
at the first memory location; wherein the first memory
location is different in at least a plurality of the
respective devices. Optionally at least one of the
code segments in each of the devices includes an
initial instruction, the initial instruction being
located at an initial instruction location, the
initial instruction location being the same in all the
devices. Optionally the initial instruction in each
device is indicative of the first memory location of
that device. Optionally the initial instruction is
indicative of the first memory location by including
an explicit reference to the memory location.
Optionally the initial instruction is indicative of
the first memory location by including an implicit
reference to the memory location.Optionally the
implicit reference is a pointer to a location at which
the address of the first memory location is stored.
Optionally the implicit reference is a pointer to a
register that holds the address of the first memory
location. Optionally step (a) includes randomly
selecting the first memory location. Optionally step
(a) includes selecting the first memory location based
on a stochastic process or mechanism. Optionally step
(a) includes selecting the first memory location from
an existing list or sequence of memory locations.
Optionally each device including at least one
additional memory location, each of the at least one
code segments being located at the first memory
location or one of the additional memory locations,
wherein each of the code segments includes at least
one instruction that is indicative of one of the at
least one additional memory locations or of the first
memory location, and wherein at least one of the
additional memory locations corresponding to one of
the code segments is different in at least a plurality
of the respective devices. Optionally the at least one
instruction is indicative of the additional or first
memory location by including an explicit reference to
the memory location. Optionally the at least one
instruction is indicative of the additional or first
memory location by including an implicit reference to
the memory location. Optionally the implicit reference
is a pointer to a location at which the address of the
additional or first memory location is stored.
Optionally the implicit reference is a pointer to a
register that holds the address of the additional or
first memory location.Optionally the implicit
reference is an index into an address table wherein
the address table holds the location of the additional
or first memory location. Optionally the memory is
non-volatile memory. Optionally the memory is
non-volatile memory. Optionally there is provided a
method implemented in a first entity configured to
authenticate a digital signature supplied by a second
entity, wherein one of the entities includes a base
key and the other of the entities includes a variant
key and a bit-pattern, the variant key being based on
the result of applying a one way function to the base
key and the bit-pattern, the digital signature having
been generated by the second entity using its key to
digitally signing at least part of data to be
authenticated, the first entity being configured to:
(a) receive the digital signature from the second
entity; (b) receive the data; and (c) authenticate the
digital signature based on the received data and the
first entity's key. Optionally there is provided a
method implemented in a first entity including: a
first bit-pattern a non-volatile memory storing
resource data, a first base key for use with at least
a first variant key; a second variant key for use with
a second base key, the second variant key being the
result of a one way function applied to: the second
base key; and the first bit-pattern or a modified
bit-pattern based on the first bitpattern. Optionally
there is provided a method for enabling or disabling a
verification process of a first entity in response to
a predetermined event, the first entity having at
least one associated bit-pattern and at least one
variant key, each of the variant keys having been
generated by applying a one way function to: a base
key; and one or more ofthe at least one bit-patterns,
respectively; or one or more alternative bit patterns,
each of the alternative bitpatterns being based on one
or the at least one bit-patterns, the method including
the method including: (a) determining that the
predetermined event has happened; and (b) enabling or
disabling at least one of the first variant keys in
response the predetermined event. Optionally there is
provided a method implemented in a system for enabling
authenticated communication between a first entity and
at least one other entity, the system including a
second entity, wherein: the first entity and the
second entity share transport keys; and the second
entity includes at least one authentication key
configured to be transported from the second entity to
the first entity using the transport keys, the
authentication key being usable to enable the
authenticated communication by the first entity.
Optionally there is provided a method for storing a
first bit-pattern in non-volatile memory of a device,
the method comprising: (a) applying a one way function
to a second bit-pattern associated with the device,
thereby to generate a first result; (b) applying a
second function to the first result and the first
bit-pattern, thereby to generate a second result; and
(c) storing the second result in the memory, thereby
indirectly storing the first bit-pattern. Optionally
there is provided a method for storing a bit-pattern
in each of a plurality of devices, each of the devices
having a memory, the method comprising, for each
device: (a) determining a first memory location; and
(b) storing the bit-pattern at the first memory
location; wherein the first memory locations are
different in at least a plurality of the respective
devices.Optionally there is provided a method for
providing a sequence of nonces (RO, Rl, R2, .. . )
commencing with a current seed of a sequence of seeds
(xl, x2, x3,...), the method comprising: (a) applying
a one-way function to the current seed, thereby to
generate a current nonce; (b) outputting the current
nonce; (c) using the current seed to generate a next
seed in a sequence of seeds, the seed so generated
becoming the current seed; and (c) repeating steps (a)
to (c) as required to generate further nonces in the
sequence of nonces. Optionally there is provided a
method for storing multiple first bit-patterns in
non-volatile memory of a device, the method
comprising, for each of the first bit-patterns to be
stored: (a) applying a one way function to a third
bit-pattern based on a second bit-pattern associated
with the device, thereby to generate a first result;
(b) applying a second function to the first result and
the first bit-pattern, thereby to generate a second
result; and (c) storing the second result in the
memory, thereby indirectly storing the first
bit-pattern; wherein the third bit-patterns used for
the respective first bit-patterns are relatively
unique compared to each other. In a forty first aspect
the present invention provides a method for providing
a sequence of nonces (RO, Rl, R2, . .. ) commencing
with a current seed of a sequence of seeds (xl, x2,
x3,...), the method comprising: (a) applying a one-way
function to the current seed, thereby to generate a
current nonce; (b) outputting the current nonce; (c)
using the current seed to generate a next seed in a
sequence of seeds, the seed so generated becoming the
current seed; and (c) repeating steps (a) to (c) as
required to generate further nonces in the sequence of
nonces. Optionally xl is generated based on an initial
seed xq, the initial seed having been generated by a
random number generator.Optionally, the initial seed
xq having been generated based on a stochastic
process. Optionally the next seed is generated from
the current seed on the basis of a second function.
Optionally the second function is less
cryptographically strong than the one way function.
Optionally the second function is additive. Optionally
the second function is a linear feedback shift
register function. Optionally the one way function is
a hash function. Optionally the hash function is SHAl.
In a further aspect the present invention provides a
device for generating a sequence of nonces (RO, Rl ,
R2, . . . ), the device including: memory for storing
a current seed of a sequence of seeds (xl, x2,
x3,...)' a processor configured to: (a) apply a one
way function to the current seed to generate a current
nonce; and (b) use the current seed to generate a next
seed in the sequence of seeds, the seed so generated
becoming the current seed; and (c) storing the current
seed in memory. Optionally the device is configured to
generate xl in the seed sequence based on an initial
seed xq, the initial seed being stored in a
non-volatile manner in the device. Optionally xq was
generated by a random number generator.Optionally, the
initial seed xq having been generated based on a
stochastic process. Optionally the processor is
configured to generate the next seed by applying a
second function to the current seed. Optionally the
second function is less cryptographically strong than
the one way function. Optionally the second function
is additive. Optionally the second function is a
linear feedback shift register function. Optionally
the memory is non-volatile. Optionally the memory is
flash memory. Optionally the device comprises one or
more integrated circuits. Optionally the device
comprises a monolithic integrated circuit. Optionally
the one way function is a hash function. Optionally
the hash function is SHAl. In a further aspect the
present invention provides a method of manufacturing a
series of devices, each of the devices for generating
a sequence of nonces (RO, Rl, R2, . .. ), the device
including: memory for storing a current seed of a
sequence of seeds (xl, x2, x3,...)' a processor
configured to: (a) apply a one way function to the
current seed to generate a current nonce; and(b) use
the current seed to generate a next seed in the
sequence of seeds, the seed so generated becoming the
current seed; and (c) storing the current seed in
memory. and including a non-volatile memory, the
method comprising: generating a bit-pattern on the
basis of a random or pseudo random process; storing
the bit-pattern in a non-volatile manner in the
device; wherein the device is configured to use the
bit-pattern as an initial current seed, and to store
subsequent generated seeds in the non-volatile memory.
Optionally the step of storing the bit-pattern in a
non-volatile manner includes storing the value in a
place other than in the non-volatile memory.
Optionally the bit-pattern is stored in non-erasable
form. Optionally the method including the step of
storing a program on the device, the program including
the one way function for generating the current nonce
from the current seed. Optionally the one way function
is a hash function. Optionally the one way function is
non-compressing. Optionally the hash function is SHAl.
Optionally there is provided a method implemented in a
first entity configured to authenticate a digital
signature supplied by a second entity, wherein one of
the entities includes a base key and the other of the
entities includes a variant key and a bit-pattern, the
variant key being based on the result of applying a
one way function to the base key and the bit-pattern,
the digital signature having been generated by the
second entity using its key to digitally signing at
least part of data to be authenticated, the first
entity being configured to: (a) receive the digital
signature from the second entity; (b) receive the
data; and(c) authenticate the digital signature based
on the received data and the first entity's key.
Optionally there is provided a method implemented in a
first entity including: a first bit-pattern a
non-volatile memory storing resource data, a first
base key for use with at least a first variant key; a
second variant key for use with a second base key, the
second variant key being the result of a one way
function applied to: the second base key; and the
first bit-pattern or a modified bit-pattern based on
the first bitpattern. Optionally there is provided a
method for enabling or disabling a verification
process of a first entity in response to a
predetermined event, the first entity having at least
one associated bit-pattern and at least one variant
key, each of the variant keys having been generated by
applying a one way function to: a base key; and one or
more of the at least one bit-patterns, respectively;
or one or more alternative bit patterns, each of the
alternative bitpatterns being based on one or the at
least one bit-patterns, the method including the
method including: (a) determining that the
predetermined event has happened; and (b) enabling or
disabling at least one of the first variant keys in
response the predetermined event. Optionally there is
provided a method implemented in a system for enabling
authenticated communication between a first entity and
at least one other entity, the system including a
second entity, wherein: the first entity and the
second entity share transport keys; and the second
entity includes at least one authentication key
configured to be transported from the second entity to
the first entity using the transport keys, the
authentication key being usable to enable the
authenticated communication by the first
entity.Optionally there is provided a method for
storing a first bit-pattern in non-volatile memory of
a device, the method comprising: (a) applying a one
way function to a second bit-pattern associated with
the device, thereby to generate a first result; (b)
applying a second function to the first result and the
first bit-pattern, thereby to generate a second
result; and (c) storing the second result in the
memory, thereby indirectly storing the first
bit-pattern. Optionally there is provided a method for
storing a bit-pattern in each of a plurality of
devices, each of the devices having a memory, the
method comprising, for each device: (a) determining a
first memory location; and (b) storing the bit-pattern
at the first memory location; wherein the first memory
locations are different in at least a plurality of the
respective devices. Optionally there is provided a
method for storing at least one functionally identical
code segment in each of a plurality of devices, each
of the devices having a memory, the method comprising,
for each device: (a) determining a first memory
location; and (b) storing a first of the at least one
code segments in the memory at the first memory
location; wherein the first memory location is
different in at least a plurality of the respective
devices. Optionally there is provided a method for
storing multiple first bit-patterns in non-volatile
memory of a device, the method comprising, for each of
the first bit-patterns to be stored: (a) applying a
one way function to a third bit-pattern based on a
second bit-pattern associated with the device, thereby
to generate a first result; (b) applying a second
function to the first result and the first
bit-pattern, thereby to generate a second result; and
(c) storing the second result in the memory, thereby
indirectly storing the first bit-pattern;wherein the
third bit-patterns used for the respective first
bit-patterns are relatively unique compared to each
other. In a forty second aspect the present invention
provides a method of storing multiple first
bit-patterns in non volatile memory of a device, the
method comprising, for each of the first bit-patterns
to be stored: (a) applying a one way function to a
third bit-pattern based on a second bit-pattern
associated with the device, thereby to generate a
first result; (b) applying a second function to the
first result and the first bit-pattern, thereby to
generate a second result; and (c) storing the second
result in the memory, thereby indirectly storing the
first bit-pattern; wherein the third bit-pattems used
for the respective first bit-patterns are relatively
unique compared to each other. Optionally step (c)
comprises: (d) determining a first memory location;
and (e) storing the second result at the first memory
location. Optionally step (d) includes randomly
selecting the first memory location. Optionally step
(d) includes selecting the first memory location based
on a stochastic process or mechanism. Optionally step
(d) includes selecting the first memory location from
an existing list or sequence of memory locations.
Optionally each third bit-pattern is generated from
the second bit-pattern by removing, adding or changing
one or more bits, bytes or characters of the second
bit-pattern.Optionally each third bit-pattern is
generated from the second bit-pattern by adding an
index of one or more bits, bytes or characters to the
second bit-pattern, the index having been added at any
position of the identifier, including being appended
before or after the identifier, or being distributed
within the identifier. Optionally the index added to
the second bit-pattern for the respective second
bit-patterns is derived from a series of indices.
Optionally the method includes the step of generating
the index as required. Optionally the one way function
is more cryptographically secure than the second
function. Optionally the second function is a logical
function. Optionally the logical function is an XOR
function. Optionally the one way function is a hash
function. Optionally each of the first bit-patterns is
a key. Optionally the method further includes the step
of storing one or more code segments in the memory,
the code segments being configured to run on a
processor of the device, thereby enabling the device
to, for each of first bitpatterns to be retrieved:
generate the third-bit pattern corresponding to the
first bit pattern to be retrieved; apply the one way
function to the third bit-pattern, thereby to generate
the first result; and apply third function to the
first result and the second result corresponding to
the first bit-pattern to be retrieved, thereby to
generate that first bit-pattern; wherein the third
function is the inverse of the second function.
Optionally the third function and the second function
are the same.Optionally the second bit-pattern was
generated randomly or pseudo-randomly. Optionally
method further including the step, performed prior to
step (a), of determining the second bit-pattern.
Optionally determining the second bit-pattern includes
generating the second bit-pattern randomly or
pseudorandomly. Optionally determining the second
bit-pattern includes generating the second bit-pattern
based on a stochastic process or mechanism. Optionally
determining the second bit-pattern includes selecting
the second-bit pattern from an existing list or
sequence of bit-patterns. In a further aspect the
present invention provides a method of storing
multiple first bit-patterns in non-volatile memory of
each of a plurality of devices, the method comprising,
for each of the first bit-patterns to be stored: (a)
applying a one way function to a third bit-pattern
based on a second bit-pattern associated with the
device, thereby to generate a first result; (b)
applying a second function to the first result and the
first bit-pattern, thereby to generate a second
result; and (c) storing the second result in the
memory, thereby indirectly storing the first
bit-pattern; wherein the third bit-patterns used for
the respective first bit-patterns in each device are
relatively unique with respect to each other, and the
second bit-patterns of the respective devices are
relatively unique with respect to each other.
Optionally step (c) comprises, for each device: (d)
determining a first memory location; and (e) storing
the second result at the first memory location.
Optionally step (d) includes randomly selecting the
first memory location.Optionally step (d) includes
selecting the first memory location based on a
stochastic process or mechanism. Optionally step (d)
includes selecting the first memory location from an
existing list or sequence of memory locations.
Optionally the first memory locations of the devices
are selected such that, from device to device, there
is no overlap of the positions of at least some of the
bits, bytes or characters of the devices' respective
second results. Optionally the first memory locations
of the devices are selected such that, from device to
device, positions of at least some of the bits, bytes
or characters of the devices' respective second
results overlap. Optionally the first memory locations
of the devices are selected such that, from device to
device, bit, byte or character positions of the
devices' respective second results are shuffled,
rotated or otherwise ordered differently. Optionally
the first memory locations of the devices are selected
such that, from device to device, bit, byte or
character positions of the devices' respective second
results are shuffled, rotated or otherwise ordered
differently. Optionally for each device, each third
bit-pattern is generated from the second bit-pattern
by removing, adding or changing one or more bits,
bytes or characters of the second bit-pattern.
Optionally for each device, each third bit-pattern is
generated from the second bit-pattern by adding an
index of 



one or more bits, bytes or characters to the second
bit-pattern, the index having been added at any
position of the identifier, including being
distributed within the identifier. Optionally the
index added to the second bit-pattern for the
respective second bit-patterns is derived from a
series of indices. Optionally the method includes the
step, for each device, of generating the index as
required.Optionally the one way function is more
cryptographically secure than the second function.
Optionally the second function is a logical function.
Optionally the logical function is an XOR function.
Optionally the one way function is a hash function.
Optionally each of the first bit-patterns is a key.
Optionally the method further includes the step of
storing one or more code segments in the memory of
each device, the code segments being configured to run
on a processor of each device, thereby enabling each
device to, for each of first bit-patterns to be
retrieved: generate the third-bit pattern
corresponding to the first bit pattern to be
retrieved; apply the one way function to the third
bit-pattern, thereby to generate the first result; and
apply a third function to the first result and the
second result corresponding to the first bit-pattern
to be retrieved, thereby to generate that first
bit-pattern; wherein the third function is the inverse
of the second function. Optionally the third function
and the second function are the same. Optionally the
second bit-pattern for each device was generated
randomly or pseudo-randomly. Optionally the second
bit-pattern for each device was generated based on a
stochastic process or mechanism. Optionally there is
provided a device manufactured in accordance with the
method of storing multiple first bitpatterns in
non-volatile memory of a device, the method
comprising, for each of the first bit-patterns to be
stored: (a) applying a one way function to a third
bit-pattern based on a second bit-pattern associated
with the device, thereby to generate a first result;
(b) applying a second function to the first result and
the first bit-pattern, thereby to generate a second
result; and (c) storing the second result in the
memory, thereby indirectly storing the first
bit-pattern; wherein the third bit-patterns used for
the respective first bit-patterns are relatively
unique compared to each other. Optionally there is
provided a device manufactured in accordance with the
method of method of storing multiple first
bit-patterns in non-volatile memory of a device, the
method comprising, for each of the first bit-patterns
to be stored: (a) applying a one way function to a
third bit-pattern based on a second bit-pattern
associated with the device, thereby to generate a
first result; (b) applying a second function to the
first result and the first bit-pattern, thereby to
generate a second result; and (c) storing the second
result in the memory, thereby indirectly storing the
first bit-pattern; wherein the third bit-patterns used
for the respective first bit-patterns are relatively
unique compared to each other; andfurther including
the step of storing one or more code segments in the
memory, the code segments being configured to run on a
processor of the device, thereby enabling the device
to, for each of first bit-patterns to be retrieved:
generate the third-bit pattern corresponding to the
first bit pattern to be retrieved; apply the one way
function to the third bit-pattern, thereby to generate
the first result; and apply a third function to the
first result and the second result corresponding to
the first bit-pattern to be retrieved, thereby to
generate that first bit-pattern; wherein the third
function is the inverse of the second function.
Optionally there is provided a plurality of devices
manufactured in accordance with the method of storing
multiple first bit-patterns in non-volatile memory of
each of a plurality of devices, the method comprising,
for each of the first bit-patterns to be stored: (a)
applying a one way function to a third bit-pattern
based on a second bit-pattern associated with the
device, thereby to generate a first result;(b)
applying a second function to the first result and the
first bit-pattern, thereby to generate a second
result; and (c) storing the second result in the
memory, thereby indirectly storing the first
bit-pattern; wherein the third bit-patterns used for
the respective first bit-patterns in each device are
relatively unique with respect to each other, and the
second bit-patterns of the respective devices are
relatively unique with respect to each other.
Optionally there is provided a plurality of devices
manufactured in accordance with the of method of
storing multiple first bit-patterns in non-volatile
memory of each of a plurality of devices, the method
comprising, for each of the first bit-patterns to be
stored: (a) applying a one way function to a third
bit-pattern based on a second bit-pattern associated
with the device, thereby to generate a first result;
(b) applying a second function to the first result and
the first bit-pattern, thereby to generate a second
result; and (c) storing the second result in the
memory, thereby indirectly storing the first
bit-pattern; wherein the third bit-patterns used for
the respective first bit-patterns in each device are
relatively unique with respect to each other, and the
second bit-patterns of the respective devices are
relatively unique with respect to each other; and
further including the step of storing one or more code
segments in the memory of each device, the code
segments being configured to run on a processor of
each device, thereby enabling each device to, for each
of first bit-patterns to be retrieved: generate the
third-bit pattern corresponding to the first bit
pattern to be retrieved; apply the one way function to
the third bit-pattern, thereby to generate the first
result; and apply a third function to the first result
and the second result corresponding to the first
bit-pattern to be retrieved, thereby to generate that
first bit-pattern; wherein the third function is the
inverse of the second function. Optionally there is
provided a method implemented in a first entity
configured to authenticate a digital signature
supplied by a second entity, wherein one of the
entities includes a base key and the other of the
entities includes a variant key and a bit-pattern, the
variant key being based on the result of applying a
one way function to the base key and the bit-pattern,
the digital signature having been generated by the
second entity using its key to digitally signing at
least part of data to be authenticated, the first
entity being configured to:(a) receive the digital
signature from the second entity; (b) receive the
data; and (c) authenticate the digital signature based
on the received data and the first entity's key.
Optionally there is provided a method implemented in a
first entity including: a first bit-pattern a
non-volatile memory storing resource data, a first
base key for use with at least a first variant key; a
second variant key for use with a second base key, the
second variant key being the result of a one way
function applied to: the second base key; and the
first bit-pattern or a modified bit-pattern based on
the first bitpattern. Optionally there is provided a
method for enabling or disabling a verification
process of a first entity in response to a
predetermined event, the first entity having at least
one associated bit-pattern and at least one variant
key, each of the variant keys having been generated by
applying a one way function to: a base key; and one or
more of the at least one bit-patterns, respectively;
or one or more alternative bit patterns, each of the
alternative bitpatterns being based on one or the at
least one bit-patterns, the method including the
method including: (a) determining that the
predetermined event has happened; and (b) enabling or
disabling at least one of the first variant keys in
response the predetermined event. Optionally there is
provided a method implemented in a system for enabling
authenticated communication between a first entity and
at least one other entity, the system including a
second entity, wherein: the first entity and the
second entity share transport keys; and the second
entity includes at least one authentication key
configured to be transported from the second entity to
the first entity using the transport keys, the
authentication key being usable to enable the
authenticated communication by the first
entity.Optionally there is provided a method for
storing a first bit-pattern in non-volatile memory of
a device, the method comprising: (a) applying a one
way function to a second bit-pattern associated with
the device, thereby to generate a first result; (b)
applying a second function to the first result and the
first bit-pattern, thereby to generate a second
result; and (c) storing the second result in the
memory, thereby indirectly storing the first
bit-pattern. A method according to claim 1, for
storing a bit-pattern in each of a plurality of
devices, each of the devices having a memory, the
method comprising, for each device: (a) determining a
first memory location; and (b) storing the bit-pattern
at the first memory location; wherein the first memory
locations are different in at least a plurality of the
respective devices. Optionally there is provided a
method for storing at least one functionally identical
code segment in each of a plurality of devices, each
of the devices having a memory, the method comprising,
for each device: (a) determining a first memory
location; and (b) storing a first of the at least one
code segments in the memory at the first memory
location; wherein the first memory location is
different in at least a plurality of the respective
devices. Optionally there is provided a method for
providing a sequence of nonces (RO, Rl, R2, . .. )
commencing with a current seed of a sequence of seeds
(xl, x2, x3,...), the method comprising: (a) applying
a one-way function to the current seed, thereby to
generate a current nonce; (b) outputting the current
nonce; (c) using the current seed to generate a next
seed in a sequence of seeds, the seed so generated
becoming the current seed; and (c) repeating steps (a)
to (c) as required to generate further nonces in the
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Figure 397. Planned tool flowDETAILED DESCRIPTION OF
PREFERRED EMBODIMENT Various aspects of the preferred
and other embodiments will now be described. It will
be appreciated that the following description is a
highly detailed exposition of the hardware and
associated methods that together provide a printing
system capable of relatively high resolution, high
speed and low cost printing compared to prior art
systems. Much of this description is based on
technical design documents, so the use of words like
"must", "should" and "will", and all others that
suggest limitations or positive attributes of the
performance of a particular product, should not be
interpreted as applying to the invention in general.
These comments, unless clearly referring to the
invention in general, should be considered as
desirable or intended features in a particular design
rather than a requirement of the invention. The
intended scope of the invention is defined in the
claims. Also throughout this description, "printhead
module" and "printhead" are used somewhat
interchangeably. Technically, a "printhead" comprises
one or more "printhead modules", but occasionally the
former is used to refer to the latter. It should be
clear from the context which meaning should be
allocated to any use of the word "printhead". PRINT
SYSTEM OVERVIEW 1 INTRODUCTION This document describes
the SoPEC ASIC (Small office home office Print Engine
Controller) suitable for use in price sensitive SoHo
printer products. The SoPEC ASIC is intended to be a
relatively low cost solution for linking printhead
control, replacing the multichip solutions in larger
more professional systems with a single chip. The
increased cost competitiveness is achieved by
integrating several systems such as a modified PECl
printing pipeline, CPU control system, peripherals and
memory sub-system onto one SoC ASIC, reducing
component count and simplifying board design. SoPEC
contains features making it suitable for multifunction
or "all-in-one" devices as well as dedicated printing
systems. This section will give a general introduction
to Memjet printing systems, introduce the components
that make a linking printhead system, describe a
number of system architectures and show how several
SoPECs can be used to achieve faster, wider and/or
duplex printing. The section "SoPEC ASIC" describes
the SoC SoPEC ASIC, with subsections describing the
CPU, DRAM and Print Engine Pipeline subsystems. Each
section gives a detailed description of the blocks
used and their operation within the overall print
system. Basic features of the preferred embodiment of
SoPEC include:  Continuous 30ppm operation for 1600dpi
output at A4/Letter.  Linearly scalable (multiple
SoPECs) for increased print speed and/or page width.
192MHz internal system clock derived from low-speed
crystal input  PEP processing pipeline, supports up to
6 color channels at 1 dot per channel per clock cycle
Hardware color plane decompression, tag rendering,
halftoning and compositing  Data formatting for
Linking Printhead  Flexible compensation for dead
nozzles, printhead misalignment etc.  Integrated
20Mbit (2.5MByte) DRAM for print data and CPU program
store  LEON SPARC v8 32-bit RISC CPU  Supervisor and
user modes to support multi-threaded software and
security  IkB each of I-cache and D-cache, both direct
mapped, with optimized 256-bit fast cache update.  1 x
USB2.0 device port and 3 x USB2.0 host ports
(including integrated PHYs)  Support high speed
(480Mbit/sec) and full speed (12Mbit/sec) modes of
USB2.0  Provide interface to host PC, other SoPECs,
and external devices e.g. digital camera  Enable
alternative host PC interfaces e.g. via external
USB/ethernet bridge  Glueless high-speed serial LVDS
interface to multiple Linking Printhead chips 64
remappable GPIOs, selectable between combinations of
integrated system control components:  2 x LSS
interfaces for QA chip or serial EEPROM  LED drivers,
sensor inputs, switch control outputs  Motor
controllers for stepper and brushless DC motors
Microprogrammed multi-protocol media interface for
scanner, external RAM/Flash, etc.  112-bit unique ID
plus 112-bit random number on each device, combined
for security protocol support  IBM Cu-1 1 0.13 micron
CMOS process, 1.5V core supply, 3.3V IO.  208 pin
Plastic Quad Flat Pack 2 NOMENCLATURE DEFINITIONS The
following terms are used throughout this
specification: CPU Refers to CPU core, caching system
and MMU. Host A PC providing control and print data to
a Memjet printer. ISCMaster In a multi-SoPEC system,
the ISCMaster (Inter SoPEC Communication Master) is
the SoPEC device that initiates communication with
other SoPECs in the system. The ISCMaster interfaces
with the host.ISCSlave In a multi-SoPEC system, an
ISCSlave is a SoPEC device that responds to
communication initiated by the ISCMaster. LEON Refers
to the LEON CPU core. LineSyncMaster The
LineSyncMaster device generates the line
synchronisation pulse that all SoPECs in the system
must synchronise their line outputs to. Linking
Printhead Refers to a page-width printhead constructed
from multiple linking printhead ICs Linking Printhead
IC A MEMS IC. Multiple ICs link together to form a
complete printhead. An A4/Letter page width printhead
requires 11 printhead ICs. Multi-SoPEC Refers to SoPEC
based print system with multiple SoPEC devices Netpage
Refers to page printed with tags (normally in infrared
ink). PECl Refers to Print Engine Controller version
1, precursor to SoPEC used to control printheads
constructed from multiple angled printhead segments.
PrintMaster The PrintMaster device is responsible for
coordinating all aspects of the print operation. There
may only be one PrintMaster in a system. QA Chip
Quality Assurance Chip Storage SoPEC A SoPEC used as a
DRAM store and which does not print. Tag Refers to
pattern which encodes information about its position
and orientation which allow it to be optically located
and its data contents read. ACRONYM AND ABBREVIATIONS
The following acronyms and abbreviations are used in
this specification CFU Contone FIFO53 Unit CPU Central
Processing Unit DIU DRAM Interface Unit DNC Dead
Nozzle Compensator DRAM Dynamic Random Access Memory
DWU DotLine Writer Unit GPIO General Purpose Input
Output HCU Halftoner Compositor Unit ICU Interrupt
Controller Unit LDB Lossless Bi-level Decoder LLU Line
Loader UnitLSS Low Speed Serial interface MEMS Micro
Electro Mechanical System MMI Multiple Media Interface
MMU Memory Management Unit PCU SoPEC Controller Unit
PHI PrintHead Interface PHY USB multi-port Physical
Interface PSS Power Save Storage Unit RDU Real-time
Debug Unit ROM Read Only Memory SFU Spot FIFO Unit
SMG4 Silverbrook Modified Group 4. SoPEC Small office
home office Print Engine Controller SRAM Static Random
Access Memory TE Tag Encoder TFU Tag FIFO Unit TIM
Timers Unit UDU USB Device Unit UHU USB Host Unit USB
Universal Serial Bus PSEUDOCODE NOTATION In general
the pseudocode examples use C like statements with
some exceptions. Symbol and naming convections used
for pseudocode. // Comment Assignment =.!=.<> Operator
equal, not equal, less than, greater than +,-,v,%
Operator addition, subtraction, multiply, divide,
modulus &,|L",",~ Bitwise AND, bitwise OR, bitwise
exclusive OR, left shift, right shift, complement
AND,OR,NOT Logical AND, Logical OR, Logical inversion
[XX:YY] Array/vector specifier{a, b, c} Concatenation
operation ++, - Increment and decrement 3 Register and
signal naming conventions In general register naming
uses the C style conventions with capitalization to
denote word delimiters. Signals use RTL style notation
where underscore denote word delimiters. There is a
direct translation between both conventions. For
example the CmdSourceFifo register is equivalent to
cmd source_fifo signal. 4 STATE MACHINE NOTATION State
machines are described using the pseudocode notation
outlined above. State machine descriptions use the
convention of underline to indicate the cause of a
transition from one state to another and plain text
(no underline) to indicate the effect of the
transition i.e. signal transitions which occur when
the new state is entered. A sample state machine is
shown in Figure 1. 5 PRINT QUALITY CONSIDERATIONS The
preferred embodiment linking printhead produces 1600
dpi bi-level dots. On low-diffusion paper, each
ejected drop forms a 22.5mm diameter dot. Dots are
easily produced in isolation, allowing dispersed-dot
dithering to be exploited to its fullest. Since the
preferred form of the linking printhead is pagewidth
and operates with a constant paper velocity, color
planes are printed in good registration, allowing
dot-on-dot printing. Dot-on-dot printing minimizes
'muddying' of midtones caused by inter-color bleed. A
page layout may contain a mixture of images, graphics
and text. Continuous-tone (contone) images and
graphics are reproduced using a stochastic
dispersed-dot dither. Unlike a clustered-dot (or
amplitudemodulated) dither, a dispersed-dot (or
frequency-modulated) dither reproduces high spatial
frequencies (i.e. image detail) almost to the limits
of the dot resolution, while simultaneously
reproducing lower spatial frequencies to their full
color depth, when spatially integrated by the eye. A
stochastic dither matrix is carefully designed to be
free of objectionable low-frequency patterns when
tiled across the image. As such its size typically
exceeds the minimum size required to support a
particular number of intensity levels (e.g. 16xl6x 8
bits for 257 intensity levels). Human contrast
sensitivity peaks at a spatial frequency of about 3
cycles per degree of visual field and then falls off
logarithmically, decreasing by a factor of 100 beyond
about 40 cycles per degree and becoming immeasurable
beyond 60 cycles per degree. At a normal viewing
distance of 12 inches (about 300mm), this translates
roughly to 200-300 cycles per inch (cpi) on the
printed page, or 400-600 samples per inch according to
Nyquist's theorem. In practice, contone resolution
above about 300 ppi is of limited utility outside
special applications such as medical imaging. Offset
printing of magazines, for example, uses contone
resolutions in the range 150 to 300 ppi. Higher
resolutions contribute slightly to color error through
the dither.Black text and graphics are reproduced
directly using bi-level black dots, and are therefore
not anti-aliased (i.e. low-pass filtered) before being
printed. Text should therefore be supersampled beyond
the perceptual limits discussed above, to produce
smoother edges when spatially integrated by the eye.
Text resolution up to about 1200 dpi continues to
contribute to perceived text sharpness (assuming
low-diffusion paper). A Netpage printer, for example,
may use a contone resolution of 267 ppi (i.e. 1600 dpi
/ 6), and a black text and graphics resolution of 800
dpi. A high end office or departmental printer may use
a contone resolution of 320 ppi (1600 dpi / 5) and a
black text and graphics resolution of 1600 dpi. Both
formats are capable of exceeding the quality of
commercial (offset) printing and photographic
reproduction. 6 MEMJET PRINTER ARCHITECTURE The SoPEC
device can be used in several printer configurations
and architectures. In the general sense, every
preferred embodiment SoPEC-based printer architecture
will contain:  One or more SoPEC devices.  One or more
linking printheads.  Two or more LSS busses.  Two or
more QA chips.  Connection to host, directly via
USB2.0 or indirectly.  Connections between SoPECs
(when multiple SoPECs are used). Some example printer
configurations as outlined in Section 6.2. The various
system components are outlined briefly in Section 6.1.
6.1 SYSTEM COMPONENTS 6.1.1 SoPEC Print Engine
Controller The SoPEC device contains several system on
a chip (SoC) components, as well as the print engine
pipeline control application specific logic. 6.1.1.1
Print Engine Pipeline (PEP) Logic The PEP reads
compressed page store data from the embedded memory,
optionally decompresses the data and formats it for
sending to the printhead. The print engine pipeline
functionality includes expanding the page image,
dithering the contone layer, compositing the black
layer over the contone layer, rendering of Netpage
tags, compensation for dead nozzles in the printhead,
and sending the resultant image to the linking
printhead. 6.1.1.2 Embedded CPU SoPEC contains an
embedded CPU for general-purpose system configuration
and management. The CPU performs page and band header
processing, motor control and sensor monitoring (via
the GPIO) and othersystem control functions. The CPU
can perform buffer management or report buffer status
to the host. The CPU can optionally run vendor
application specific code for general print control
such as paper ready monitoring and LED status update.
6.1.1.3 Embedded Memory Buffer A 2.5Mbyte embedded
memory buffer is integrated onto the SoPEC device, of
which approximately 2Mbytes are available for
compressed page store data. A compressed page is
divided into one or more bands, with a number of bands
stored in memory. As a band of the page is consumed by
the PEP for printing a new band can be downloaded. The
new band may be for the current page or the next page.
Using banding it is possible to begin printing a page
before the complete compressed page is downloaded, but
care must be taken to ensure that data is always
available for printing or a buffer underrun may occur.
A Storage SoPEC acting as a memory buffer (Section
6.2.6) could be used to provide guaranteed data
delivery. 6.1.1.4 Embedded USB2.0 Device Controller
The embedded single-port USB2.0 device controller can
be used either for interface to the host PC, or for
communication with another SoPEC as an ISCSlave. It
accepts compressed page data and control commands from
the host PC or ISCMaster SoPEC, and transfers the data
to the embedded memory for printing or 



downstream distribution. 6.115 Embedded USB2.0 Host
Controller The embedded three-port USB2.0 host
controller enables communication with other SoPEC
devices as a ISCMaster, as well as interfacing with
external chips (e.g. for Ethernet connection) and
external USB devices, such as digital cameras. 6. 1.
1.6 Embedded Device/Motor Controllers SoPEC contains
embedded controllers for a variety of printer system
components such as motors, LEDs etc, which are
controlled via SoPECs GPIOs. This minimizes the need
for circuits external to SoPEC to build a complete
printer system. 6.1.2 Linking Printhead The printhead
is constructed by abutting a number of printhead ICs
together. Each SoPEC can drive up to 12 printhead ICs
at data rates up to 30prm or 6 printhead ICs at data
rates up to 60ppm. For higher data rates, or wider
printheads, multiple SoPECs must be used.6.1.3 LSS
interface bus Each SoPEC device has 2 LSS system buses
for communication with QA devices for system
authentication and ink usage accounting. The number of
QA devices per bus and their position in the system is
unrestricted with the exception that PRINTER_QA and
INK_QA devices should be on separate LSS busses. 6.1.4
QA devices Each SoPEC system can have several QA
devices. Normally each printing SoPEC will have an
associated PRINTERJ)A. Ink cartridges will contain an
INKJ)A chip. PRINTERJ)A and INKJ)A devices should be
on separate LSS busses. AUQA chips in the system are
physically identical with flash memory contents
defining PRINTERJ)A from INKJ)A chip. 6.1.5
Connections between SoPECs In a multi-SoPEC system,
the primary communication channel is from a USB2.0
Host port on one SoPEC (the ISCMaster), to the USB2.0
Device port of each of the other SoPECs (ISCSlaves).
If there are more ISCSlave SoPECs than available USB
Host ports on the ISCMaster, additional connections
could be via a USB Hub chip, or daisy-chained SoPEC
chips. Typically one or more of SoPECs GPIO signals
would also be used to communicate specific events
between multiple SoPECs. 6.1.6 Non-USB Host PC
Communication The communication between the host PC
and the ISCMaster SoPEC may involve an external chip
or subsystem, to provide a non-USB host interface,
such as ethernet or WiFi. This subsystem may also
contain memory to provide an additional buffered
band/page store, which could provide guaranteed
bandwidth data deliver to SoPEC during complex page
prints. 6.2 POSSIBLE SOPEC SYSTEMS Several possible
SoPEC based system architectures exist. The following
sections outline some possible architectures. It is
possible to have extra SoPEC devices in the system
used for DRAM storage. The QA chip configurations
shown are indicative of the flexibility of LSS bus
architecture, but not limited to those configurations.
6.2.1 A4 Simplex at 30 ppm with 1 SoPEC device In
Figure 2, a single SoPEC device is used to control a
linking printhead with 11 printhead ICs. The SoPEC
receives compressed data from the host through its USB
device port. The compressed data is processed
andtransferred to the printhead. This arrangement is
limited to a speed of 30ppm. The single SoPEC also
controls all printer components such as motors, LEDs,
buttons etc, either directly or indirectly. 6.2.2 A4
Simplex at 60 ppm with 2 SoPEC devices In Figure 3,
two SoPECs control a single linking printhead, to
provide 60ppm A4 printing. Each SoPEC drives 5 or 6 of
the printheads ICs that make up the complete
printhead. SoPEC #0 is the ISCMaster, SoPEC # 1 is an
ISCSlave. The ISCMaster receives all the compressed
page data for both SoPECs and re-distributes the
compressed data for the ISCSlave over a local USB bus.
There is a total of 4MBytes of page store memory
available if required. Note that, if each page has
2MBytes of compressed data, the USB2.0 interface to
the host needs to run in high speed (not full speed)
mode to sustain 60ppm printing. (In practice, many
compressed pages will be much smaller than 2MBytes).
The control of printer components such as motors,
LEDs, buttons etc, is shared between the 2 SoPECs in
this configuration. 6.2.3 A4 Duplex with 2 SoPEC
devices In Figure 4, two SoPEC devices are used to
control two printheads. Each printhead prints to
opposite sides of the same page to achieve duplex
printing. SoPEC #0 is the ISCMaster, SoPEC # 1 is an
ISCSlave. The ISCMaster receives all the compressed
page data for both SoPECs and re-distributes the
compressed data for the ISCSlave over a local USB bus.
This configuration could print 30 double-sided pages
per minute. 6.2.4 A3 Simplex with 2 SoPEC devices In
Figure 5, two SoPEC devices are used to control one A3
linking printhead, constructed from 16 printhead ICs.
Each SoPEC controls 8 printhead ICs. This system
operates in a similar manner to the 60ppm A4 system in
Figure 3, although the speed is limited to 30ppm at
A3, since each SoPEC can only drive 6 printhead ICs at
60ppm speeds. A total of 4Mbyte of page store is
available, this allows the system to use compression
rates as in a single SoPEC A4 architecture, but with
the increased page size of A3. 6.2.5 A3 Duplex with 4
SoPEC devices In Figure 6 a four SoPEC system is
shown. It contains 2 A3 linking printheads, one for
each side of an A3 page. Each printhead contain 16
printhead ICs, each SoPEC controls 8 printhead ICs.
SoPEC #0 is the ISCMaster with the other SoPECs as
ISCSlaves. Note that all 3 USB Host ports on SoPEC #0
are used to communicate with the 3 ISCSlave SoPECs. In
total, the system contains 8Mbytes of compressed page
store (2Mbytes per SoPEC), so the increased page size
does not degrade the system print quality, from that
of an A4 simplex printer. The ISCMaster receives all
the compressed page data for all SoPECs and
re-distributesthe compressed data over the local USB
bus to the ISCSlaves. This configuration could print
30 double-sided A3 sheets per minute. 6.2.6 SoPEC ORAM
storage solution: A4 Simplex with 1 printing SoPEC and
1 memory SoPEC Extra SoPECs can be used for DRAM
storage e.g. in Figure 7 an A4 simplex printer can be
built with a single extra SoPEC used for DRAM storage.
The DRAM SoPEC can provide guaranteed bandwidth
delivery of data to the printing SoPEC. SoPEC
configurations can have multiple extra SoPECs used for
DRAM storage. 6.2.7 Non-USB connection to Host PC
Figure 8 shows a configuration in which the connection
from the host PC to the printer is an ethernet
network, rather than USB. In this case, one of the USB
Host ports on SoPEC interfaces to a external device
that provide ethernet-to-USB bridging. Note that some
networking software support in the bridging device
might be required in this configuration. A Flash RAM
will be required in such a system, to provide SoPEC
with driver software for the Ethernet bridging
function. 7 DOCUMENT DATA FLOW 7.1 OVERALL FLOW FOR
PC-BASED PRINTING Because of the page-width nature of
the linking printhead, each page must be printed at a
constant speed to avoid creating visible artifacts.
This means that the printing speed can't be varied to
match the input data rate. Document rasterization and
document printing are therefore decoupled to ensure
the printhead has a constant supply of data. A page is
never printed until it is fully rasterized. This can
be achieved by storing a compressed version of each
rasterized page image in memory. This decoupling also
allows the RIP(s) to run ahead of the printer when
rasterizing simple pages, buying time to rasterize
more complex pages. Because contone color images are
reproduced by stochastic dithering, but black text and
line graphics are reproduced directly using dots, the
compressed page image format contains a separate
foreground bi-level black layer and background contone
color layer. The black layer is composited over the
contone layer after the contone layer is dithered
(although the contone layer has an optional black
component). A final layer of Netpage tags (in
infrared, yellow or black ink) is optionally added to
the page for printout. Figure 9 shows the flow of a
document from computer system to printed page. 7.2
MULTI-LAYER COMPRESSION At 267 ppi for example, an A4
page (8.26 inches x 11.7 inches) of contone CMYK data
has a size of 26.3MB. At 320 ppi, an A4 page of
contone data has a size of 37.8MB. Using lossy contone
compression algorithmssuch as JPEG, contone images
compress with a ratio up to 10:1 without noticeable
loss of quality, giving compressed page sizes of
2.63MB at 267 ppi and 3.78 MB at 320 ppi. At 800 dpi,
an A4 page of bi-level data has a size of 7.4MB. At
1600 dpi, a Letter page of bi-level data has a size of
29.5 MB. Coherent data such as text compresses very
well. Using lossless bi-level compression algorithms
such as SMG4 fax as discussed in Section 8.1.2.3.1,
ten-point plain text compresses with a ratio of about
50:1. Lossless bi-level compression across an average
page is about 20:1 with 10:1 possible for pages which
compress poorly. The requirement for SoPEC is to be
able to print text at 10:1 compression. Assuming 10:1
compression gives compressed page sizes of 0.74 MB at
800 dpi, and 2.95 MB at 1600 dpi. Once dithered, a
page of CMYK contone image data consists of 116MB of
bi-level data. Using lossless bilevel compression
algorithms on this data is pointless precisely because
the optimal dither is stochastic - i.e. since it
introduces hard-to-compress disorder. Netpage tag data
is optionally supplied with the page image. Rather
than storing a compressed bi-level data layer for the
Netpage tags, the tag data is stored in its raw form.
Each tag is supplied up to 120 bits of raw variable
data (combined with up to 56 bits of raw fixed data)
and covers up to a 6mm x 6mm area (at 1600 dpi). The
absolute maximum number of tags on a A4 page is 15,540
when the tag is only 2mm x 2mm (each tag is 126 dots x
126 dots, for a total coverage of 148 tags x 105
tags). 15,540 tags of 128 bits per tag gives a
compressed tag page size of 0.24 MB. The multi-layer
compressed page image format therefore exploits the
relative strengths of lossy JPEG contone image
compression, lossless bi-level text compression, and
tag encoding. The format is compact enough to be
storage-efficient, and simple enough to allow
straightforward real-time expansion during printing.
Since text and images normally don't overlap, the
normal worst-case page image size is image only, while
the normal best-case page image size is text only. The
addition of worst case Netpage tags adds 0.24MB to the
page image size. The worst-case page image size is
text over image plus tags. The average page size
assumes a quarter of an average page contains images.
Table 1 shows data sizes for a compressed A4 page for
these different options. Table 1. Data sizes for A4
page (8.26 inches x 11.7 inches)7.3 DOCUMENT
PROCESSING STEPS The Host PC rasterizes and compresses
the incoming document on a page by page basis. The
page is restructured into bands with one or more bands
used to construct a page. The compressed data is then
transferred to the SoPEC device directly via a USB
link, or via an external bridge e.g. from ethernet to
USB. A complete band is stored in SoPEC embedded
memory. Once the band transfer is complete the SoPEC
device reads the compressed data, expands the band,
normalizes contone, bi-level and tag data to 1600 dpi
and transfers the resultant calculated dots to the
linking printhead. The document data flow is  The RIP
software rasterizes each page description and compress
the rasterized page image.  The infrared layer of the
printed page optionally contains encoded Netpage tags
at a programmable density.  The compressed page image
is transferred to the SoPEC device via the USB (or
ethernet), normally on a band by band basis.  The
print engine takes the compressed page image and
starts the page expansion.  The first stage page
expansion consists of 3 operations performed in
parallel  expansion of the JPEG-compressed contone
layer  expansion of the SMG4 fax compressed bi-level
layer  encoding and rendering of the bi-level tag
data.  The second stage dithers the contone layer
using a programmable dither matrix, producing up to
four bi-level layers at full-resolution.  The third
stage then composites the bi-level tag data layer, the
bi-level SMG4 fax de-compressed layer and up to four
bi-level JPEG de-compressed layers into the
full-resolution page image.  A fixative layer is also
generated as required.  The last stage formats and
prints the bi-level data through the linking printhead
via the printhead interface. The SoPEC device can
print a full resolution page with 6 color planes. Each
of the color planes can be generated from compressed
data through any channel (either JPEG compressed,
bi-level SMG4 fax compressed, tag data generated, or
fixative channel created) with a maximum number of 6
data channels from page RJP to linking printhead color
planes. The mapping of data channels to color planes
is programmable. This allows for multiple color planes
in the printhead to map to the same data channel to
provide for redundancy in the printhead to assist dead
nozzle compensation. Also a data channel could be used
to gate data from another data channel. For example in
stencil mode, data from the bilevel data channel at
1600 dpi can be used to filter the contone data
channel at 320 dpi, giving the effect of 1600 dpi
edged contone images, such as 1600dpi color text.7.4
PAGE SIZE AND COMPLEXITY IN SOPEC The SoPEC device
typically stores a complete page of document data on
chip. The amount of storage available for compressed
pages is limited to 2Mbytes, imposing a fixed maximum
on compressed page size. A comparison of the
compressed image sizes in Table 1 indicates that SoPEC
would not be capable of printing worst case pages
unless they are split into bands and printing
commences before all the bands for the page have been
downloaded. The page sizes in the table are shown for
comparison purposes and would be considered reasonable
for a professional level printing system. The SoPEC
device is aimed at the consumer level and would not be
required to print pages of that complexity. Target
document types for the SoPEC device are shown Table 2.
If a document with more complex pages is required, the
page RIP software in the host PC can determine that
there is insufficient memory storage in the SoPEC for
that document. In such cases the RIP software can take
two courses of action:  It can increase the
compression ratio until the compressed page size will
fit in the SoPEC device, at the expense of print
quality, or  It can divide the page into bands and
allow SoPEC to begin printing a page band before all
bands for that page are downloaded. Once SoPEC starts
printing a page it cannot stop; if SoPEC consumes
compressed data faster than the bands can be
downloaded a buffer underrun error could occur causing
the print to fail. A buffer underrun occurs if a line
synchronisation pulse is received before a line of
data has been transferred to the printhead. Other
options which can be considered if the page does not
fit completely into the compressed page store are to
slow the printing or to use multiple SoPECs to print
parts of the page. Alternatively, a number of methods
are available to provide additional local page data
storage with guaranteed bandwidth to SoPEC, for
example a Storage SoPEC (Section 6.2.6).7.5 OTHER
PRINTING SOURCES The preceding sections have described
the document flow for printing from a host PC in which
the RIP on the host PC does much of the management
work for SoPEC. SoPEC also supports printing of images
directly from other sources, such as a digital camera
or scanner, without the intervention of a host PC. In
such cases, SoPEC receives image data (and associated
metadata) into its DRAM via a USB host or other local
media interface. Software running on SoPECs CPU
determines the image format (e.g. compressed or
non-compressed, RGB or CMY, etc.), and optionally
applies image processing algorithms such as color
space conversion. The CPU then makes the data to be
printed available to the PEP pipeline. SoPEC allows
various PEP pipeline stages to be bypassed, for
example JPEG decompression. Depending on the format of
the data to be printed, PEP hardware modules interact
directly with the CPU to manage DRAM buffers, to allow
streaming of data from an image source (e.g. scanner)
to the printhead interface without overflowing the
limited on-chip DRAM. 8 PAGE FORMAT When rendering a
page, the RIP produces a page header and a number of
bands (a non-blank page requires at least one band)
for a page. The page header contains high level
rendering parameters, and each band contains
compressed page data. The size of the band will depend
on the memory available to the RTP, the speed of the
RIP, and the amount of memory remaining in SoPEC while
printing the previous band(s). Figure 10 shows the
high level data structure of a number of pages with
different numbers of bands in the page. Each
compressed band contains a mandatory band header, an
optional bi-level plane, optional sets of interleaved
contone planes, and an optional tag data plane (for
Netpage enabled applications). Since each of these
planes is optional, the band header specifies which
planes are included with the band. Figure 11 gives a
high-level breakdown of the contents of a page band. A
single SoPEC has maximum rendering restrictions as
follows: 1 bi-level plane  1 contone interleaved plane
set containing a maximum of 4 contone planes  1 tag
data plane  a linking printhead with a maximum of 12
printhead ICs The requirement for single-sided A4
single SoPEC printing at 30ppm is  average contone
JPEG compression ratio of 10:1, with a local minimum
compression ratio of 5:1 for a single line of
interleaved JPEG blocks.  average bi-level compression
ratio of 10:1, with a local minimum compression ratio
of 1:1 for a single line. If the page contains
rendering parameters that exceed these specifications,
then the RIP or the Host PC must split the page into a
format that can be handled by a single SoPEC.In the
general case, the SoPEC CPU must analyze the page and
band headers and generate an appropriate set of
register write commands to configure the units in
SoPEC for that page. The various bands are passed to
the destination SoPEC(s) to locations in DRAM
determined by the host. The host keeps a memory map
for the DRAM, and ensures that as a band is passed to
a SoPEC, it is stored in a suitable free area in DRAM.
Each SoPEC receives its band data via its USB device
interface. Band usage information from the individual
SoPECs is passed back to the host. Figure 12 shows an
example data flow for a page destined to be printed by
a single SoPEC. SoPEC has an addressing mechanism that
permits circular band memory allocation, thus
facilitating easy memory management. However it is not
strictly necessary that all bands be stored together.
As long as the appropriate registers in SoPEC are set
up for each band, and a given band is contiguous, the
memory can be allocated in any way. 8.1 PRINT ENGINE
EXAMPLE PAGE FORMAT Note: This example is illustrative
of the types of data a compressed page format may need
to contain. The actual implementation details of page
formats are a matter for software design (including
embedded software on the SoPEC CPU); the SoPEC
hardware does not assume any particular format. This
section describes a possible format of compressed
pages expected by the embedded CPU in SoPEC. The
format is generated by software in the host PC and
interpreted by embedded software in SoPEC. This
section indicates the type of information in a page
format structure, but implementations need not be
limited to this format. The host PC can optionally
perform the majority of the header processing. The
compressed format and the print engines are designed
to allow real-time page expansion during printing, to
ensure that printing is never interrupted in the
middle of a page due to data underrun. The page format
described here is for a single black bi-level layer, a
contone layer, and a Netpage tag layer. The black
bi-level layer is defined to composite over the
contone layer. The black bi-level layer consists of a
bitmap containing a 1-bit opacity for each pixel. This
black layer matte has a resolution which is an integer
or non-integer factor of the printer's dot resolution.
The highest supported resolution is 1600 dpi, i.e. the
printer's full dot resolution. The contone layer,
optionally passed in as YCrCb, consists of a 24-bit
CMY or 32-bit CMYK color for each pixel. This contone
image has a resolution which is an integer or
non-integer factor of the printer's dot resolution.
The requirement for a single SoPEC is to support 1
side per 2 seconds A4/Letter printing at a resolution
of 267 ppi, i.e. one-sixth the printer's dot
resolution. Non-integer scaling can be performed on
both the contone and bi-level images. Only integer
scaling can be performed on the tag data. The black
bi-level layer and the contone layer are both in
compressed form for efficient storage in the printer's
internal memory.8.1.1 Page structure A single SoPEC is
able to print with full edge bleed for A4/Letter paper
using the linking printhead. It imposes no margins and
so has a printable page area which corresponds to the
size of its paper. The target page size is constrained
by the printable page area, less the explicit (target)
left and top margins specified in the page
description. These relationships are illustrated
below. 8.1.2 Compressed page format Apart from being
implicitly defined in relation to the printable page
area, each page description is complete and
self-contained. There is no data stored separately
from the page description to which the page
description refers. The page description consists of a
page header which describes the size and resolution of
the page, followed by one or more page bands which
describe the actual page content. 8.1.2.1 Page header
Table 3 shows an example format of a page header. for
the and and and andHERBAL COMPOSITION The invention
relates to a herbal composition. Specifically / the
invention relates to a herbal composition suitable for
treating a variety of skin conditions and/or
abnormalities. BACKGROUND The upper skin surface is
composed of various layers including the epidermis,
dermis and subcutaneous. Environmental exposure can
cause discolouration, pigmentation and other changes
to the upper layers of skin. Changes include age and
sun spots, freckles, melanoma, melasma and other skin
conditions and/or abnormalities . Sun spots and other
skin discolourations are thought to be caused through
cumulative sun exposure. Areas on the body prone to
sun spots include the scalp, neck, face, ears, back of
hands and forearms. Once sun spots develop, they do
not tend to fade without treatment, regardless of the
degree of subsequent sun protection taken . Freckles
are one of the most common skin discolourations
amongst the population. Sun-induced freckles are
medium-brown in colour, and usually larger and darker
than natural freckles. The edges of sun-induced
freckles are also irregular in shape, but generally
the pigment is even throughout the lesion. Sun-induced
freckles have been associated with non-melanoma and
melanoma skin tumors . A melanoma is a malignant tumor
that originates in melanocytes or the cells, which
produce the pigment melanin that colours skin. The
majority of melanomas areblack or brown. However,
melanomas occasionally stop producing pigment. When
this happens, the melanomas may no longer be dark, but
are skin-coloured, pink, red, or purple. Melasma is a
skin condition presenting itself as brown patches on
the face of adults . Both sides of the face are
usually affected. The most common sites of involvement
are the cheeks, bridge of nose, forehead, and upper
lip. Melasma mostly occurs in women, however men may
also be affected. Dark-skinned races tend to have
melasma more than others . Actinic keratoses and solar
keratoses are both types of sun-induced skin
abnormalities. Both types of keratoses form scaly or
crusty bumps on the skin surface. The base of the
keratoses may be light or dark, tan, pink, red, or a
combination of these colours. Keratosis can produce
rough and dry patches on the skin, which can, in turn,
become inflamed causing redness to surrounding areas .
Actinic keratoses are often pre-cancerous keratotic
lesions, usually caused as a consequence of frequent
exposure to the sun. Fair skinned, blonde or red
haired people are particularly susceptible to actinic
keratoses. Dark skinned people are rarely affected.
Actinic keratoses are often pinkish, poorly marginated
and often feel scaly or crusty to touch. Solar
keratoses are more frequent amongst the population.
Solar keratoses are normally brown in colour and
sometimes resemble warts. They are not usually
considered to be pre -malignant. A solar keratosis
develops slowly and can generally  reach a size from
an eighth to a quarter of aninch. Solar keratoses
often appear on the parts of the body are exposed to
sunlight such as the face, ears, scalp, neck, back of
hands, forearms, shoulders and lips. If left untreated
solar keratoses can grow large and invade the
surrounding tissue and, on rare occasions, metastasize
to the internal organs. Actinic keratoses are more
likely to metastasize to internal organs. Current
orthodox treatments for the abovementioned skin
conditions include cryotherapy (freezing) ,
cauterisation (burning) , surgical excision (cutting)
or use of esclorotic (eroding) paints, creams and
lotions. The orthodox treatments are invasive,
recovery can be painful and usually causes scarring.
When using esclorotic agents, care must be taken to
avoid contact with healthy skin as blistering can
occur. Therefore, there is a need to provide an
improved treatment for treating skin conditions and/or
abnormalities or at least to provide the public with a
useful, alternative choice of treatment . SUMMARY
According to a first aspect of the invention, there is
provided a herbal composition comprising extracts
from: Thuja {Thuja occidental is) ; Poke {Phytolacca
decandra) ; Sweet violet (Viola odorata) ; Red clover
(Trifolium pratense) ; Greater celandine (Chelidonium
majus) ; and Calendula (Calendula officinalis) .The
herbal composition may further comprise extracts o f
one or more o f Blue flag (Iris versicolor) , Cleavers
(Gallium aparine) , Golden seal (Hydrastis canadensis)
, Sassafras (Sassafras albidum) , Yellow dock (Rumex
crispus) , Echinacea (Echinacea angustifolia or 



purpurea) , Myrrh (Commiphora mol mol) , Pasque flower
(Anemone Pulsatilla) , Aloe (Aloe vera) , Garlic
(Allium sativa) , American cranesbill (Geranium macula
turn), Figwort (Scrophularia nodosa) , Nettles (Urtica
dioca) , Pilewort (.Ranunculus ficaria) , Hypericum
(Hypericum perforatum) , Fumitory (Fumaria
officinalis) , Slippery elm (Ulmnus fulva) , Bloodroot
(Sanguinaria canadensis) , Burdock (Arctium lappa) ,
Ginger (Zingerber officinalis) and St Mary's Thistle
(Silybum marianum) . A second aspect o f the invention
provides a method o f preventing and/or treating a
skin condition and/or abnormality which comprises
administering a therapeutically effect amount o f the
herbal composition as defined above to a subject in
need thereof. A third aspect o f the invention
provides use o f the herbal composition as defined
above for the manufacture o f medicament to prevent
and/or treat a skin condition and/or abnormality. A
fourth aspect o f the invention provides use o f the
herbal composition as defined above to prevent and/or
treat a skin condition and/or abnormality. A fifth
aspect o f the invention provides the herbal
composition as defined above for use in preventing
and/or treating a skin condition and/or abnormality. A
sixth aspect o f the invention provides an agent
comprising the herbal composition as defined abovefor
preventing and/or treating a skin condition and/or
abnorma 1ity . The herbal composition may conveniently
be administered together with one or more carriers.
Thus, a seventh aspect of the invention provides the
herbal composition as defined above together with one
or more carriers. The herbal composition is suitably
administered topically and/or orally. DETAILED
DESCRIPTION In the subject specification, except where
the context requires otherwise due to express language
or necessary implication, the words "comprise" or
variations such as "comprises" or "comprising" are
used in an inclusive sense, i.e. to specify the
presence of the stated features but not to preclude
the presence or addition of further features in
various embodiments of the invention. It must be noted
that, as used in the subject specification, the
singular forms "a", "an" and "the" include plural
aspects unless the context clearly dictates otherwise.
Thus, for example, reference to "an extract" includes
a single extract, as well as two or more extract; and
so forth. The term "extract" as used herein should be
taken in the broadest possible sense. "Extracts" may
include tinctures, fluid extracts or solid extracts,
tars and infused oils, for example. The herbal
composition may include one or more different kinds of
extracts. For example, extracts in theform of a
tincture, a tar and an infused oil. Furthermore, the
different herbs may be processed to form extracts by
different means. Similarly, the herbal composition may
comprise a mixture of two or more types of extracts of
a particular herb. Tinctures may be formed from
water-based infusions and decoctions. Alternative
bases for the extract may include acetracts (to form a
vinegar extract) , glycetracts (to form a glycerine
extract) , mels (to form a honey extract) , oxymels
(honey and vinegar) , or syrups (to form a sugar
extract) . Tinctures are prepared by methods well
known in the art. Briefly, however, a fresh plant
tincture is made by first obtaining a herb dried by
air as known in the art. The dried herbs are then
further dried in an oven at a temperature of between
600C and 700C . The oven dried herbs are then
suspended in a solution in a storage container. In a
preferred form, the solution is a mixture of alcohol
and water. To make up a 1:5 tincture, 75 gms of oven
dried herb is suspended in 375 m l of the solution
(weight of herb x 5 to get 1:5 ratio) in a storage
container. The storage container is allowed to stand
for about 6 weeks and is shaken periodically. The
mixture is then filtered and the solution withdrawn
provides the tincture used. Other methods of
extracting herbs are well known in the field. For
example, cold percolation techniques may be used to
prepare tinctures. The tinctures may also be purchased
from herbal suppliers such as MediHerb Pty Ltd, 124
McEvoy Street, Warwick, Queensland 4370, Australia in
a ready-to-use formulation.An infused oil may be made
by infusing or macerating the herb in an oil. Infusing
or macerating a herb in an oil solubilises the herb,
making the resulting infused oil particularly suitable
for topical application. The oil used to prepare the
infused oil may be a fixed or vegetable oil. A fixed
oil is a non-volatile animal or plant based oil.
Examples of fixed and vegetable oils include almond
oil (including sweet almond oil) , coconut oil, corn
oil, peanut oil, olive oil (including extra virgin
olive oil), safflower oil, sesame oil, soybean oil,
castor oil, wheat germ oil and cod-liver oil. Cold
pressed oils are particularly preferred. Methods for
preparing cold pressed oils are well known in the
field. Generally, the process involves a simple
crushing and filtering process. The process of
infusion generally involves the following steps:
allow the herb plant material to wilt over night;
place wilted herb plant material in a container, such
as a jar, and cover with the chosen oil;  cover jar
with a lid and shake gently to remove any air bubbles
around the herb plant material;  remove the lid from
the jar and cover the jar with muslin to allow
moisture to escape but to prevent foreign objects such
as dust and insects to fall into the oil and herb
plant material mixture;  leave jar in warm place,
covered with a brown paper bag to exclude light, for 2
to 3 weeks;  strain oil and herb plant material
mixture through muslin or filter paper into a second
jar and leave to stand for week to allow any water
from the herb plantmaterial to sink to the bottom;
decant off the oil and leave it to stand again to make
sure no moisture remains below the oil;  decant and
store infused oil in a cool place in a dark glass
vessel. To make a stronger oil infusion, a fresh lot
of herbs is added to the infused oil and the above
process is repeated. Dried herbs may be used in the
same way. This general process of infusion may be used
to infuse a variety of oils. A tar is a very strong
decoction, which is further reduced by evaporation.
The extracts may be prepared from any part of the herb
plant such as, for example, foliage, leaves, the root,
flowers, bark, stems or rhizome, seeds, and fruit.
However, particular parts of the herb plant are
usually used to prepare the extracts . A Thuja extract
is usually made from the foliage. In a preferred
embodiment of the invention, the Thuja extract is
prepared as a tincture. The herbal composition
preferably comprises from about 0.5 to about 20% of
Thuja extract, more preferably from about 6 to about
10% of Thuja extract, and most preferably about 8% of
Thuja extract. A Poke extract is usually made from the
root. In a preferred embodiment of the invention, the
Poke extract is prepared as a tincture. The herbal
composition preferably comprises from about 1 to about
20% of Poke extract, more preferably from about 14 to
about 18% ofPoke extract, and most preferably about
16% of Poke extract. A Sweet violet extract is usually
made from the leaves. In a preferred embodiment of the
invention, the Sweet violet extract is prepared as a
tincture. The herbal composition preferably comprises
from about 0.5 to about 12% of Sweet violet extract,
more preferably from about 6 to about 10% of Sweet
violet extract, and most preferably about 8% of Sweet
violet extract. A Red clover extract is usually made
from the flowers. In a preferred embodiment of the
invention, the Red clover extract is prepared as a
tar. When the Red clover extract is in the form of a
tar, the herbal composition preferably comprises from
about 1 to about 30% of Red clover extract, more
preferably from about 14 to about 18% of Red clover
extract, and most preferably about 16% of Red clover
extract. The Red clover extract may also be in the
form a tincture. When this herb extract is in the form
of a tincture, the herbal composition preferably
comprises from about 0.5 to about 20% of Red clover
extract, more preferably from about 2 to about 6% of
Red clover extract, and most preferably about 4% of
Red clover extract. A Greater celandine extract is
usually made from the foliage. In a preferred
embodiment of the invention, the Greater celandine
extract is prepared as a tincture. The herbal
composition preferably comprises from about 0.2 to
about 10% of Greater celandine extract, more
preferably from about 3 to about 4% of Greater
celandine extract, and most preferably about 2% of
Greater celandine extract. A Calendula extract is
usually made from the flowers. In a preferred form of
the invention, the Calendula extract is infused in an
oil. However, theCalendula extract may also b e
prepared as a tincture. The herbal composition
preferably comprises from about 1 to about 16% o f
Calendula extract, more preferably from about 6 to
about 10% o f Calendula extract, and most preferably
about 8% o f Calendula extract. Table 1 illustrates a
herbal composition o f a preferred embodiment o f the
invention. Table 1 Common Name Approved Name Herb Part
Preparation Thuja Thuja occidentalis Foliage Tincture
Poke Phytolacca decandra Root Tincture Sweet violet
Viola odorata Leaves Tincture Red clover Trifolium
pratense Flowers Tar Greater celandine Chelidonium m
ajus Foliage Tincture Calendula Calendula officinalis
Flowers Infused oil In addition to the above-mentioned
herb extracts, the herbal composition may further
comprise one or more additional herb extracts, which
may also assist in preventing and/or treating a skin
condition and/or abnormality. Examples include herb
extracts o f one or more o f Blue flag (Iris
vesicular) , Cleavers [Gallium aparine) , Golden seal
{Hydrastis canadensis) , Sassafras (Sassafras albidum)
, Yellow dock (Rumex crispus) , Echinacea (Echinacea
angustifolia or purpurea) , Myrrh (Commiphora mol mol)
, Pasque flower (Anemone Pulsatilla) , Aloe (Aloe
vera) , Garlic (Allium sativa) , American cranesbill
(Geranium macula turn), Figwort (Scrophularia nodosa)
, Nettles (Urtica dioca) , Pilewort (.Ranunculus
ficaria) , Hypericum (Hypericum perforatum) , Fumitory
(Fumaria officinalis) , Slippery elm (Ulmnus fulva) ,
Bloodroot (Sangruinaria canadensis) , Burdock (Arctium
lappa) , Ginger (Zingerber officinalis) and St Mary's
Thistle (Silybum marianum) . The herbal composition
may comprise from about0.1% to about 30%, and more
preferably from about 0.1% to about 10%, of each of
the above-mentioned additional herb extracts . The
skin conditions and/or abnormalities include skin
pigmentation disorders and benign and malignant skin
growths . Skin pigmentation disorders are conditions
that cause the skin to appear lighter or darker than
normallynatural, or blotchy and irregular. Skin
pigmentation disorders may be present at birth or
develop later in life. Skin pigmentation disorders may
also be sun-induced. Examples of skin pigmentation
disorders include, but are not limited to, age and sun
spots; freckles; pigment loss after sun damage;
melasma; and discolouration. Skin abnormalities
include benign and malignant skin growths. Examples of
benign and malignant skin growths include, but are not
limited to, skin cancers or tumors such as basal cell
carcinoma, squamous cell carcinoma, malignant
melanoma; actinic keratoses and solar keratoses; skin
lesions; and irregular skin cell development. Any one
of these skin abnormalities may be pigmented or non
-pigmented. Not wishing to be bound by a particular
theory or hypothesis the inventor believes that the
surprising and unexpected effects seen with the herbal
composition results from synergism between the
individual components. As each of the above-mentioned
additional herb extracts has its own individual
therapeutic action, the synergy between the individual
components in the herbal composition can be further
enhanced by addition of one or more of these
additional herb extracts in the herbal composition.The
term "subject" as used herein refers to any animal
having symptoms associated with or caused by viral
infections, which requires treatment with the herbal
composition. The subject may be an animal, such as a
mammal, preferably a human, or may be a non-human
primate or non-primates such as used in animal model
testing. While it is particularly contemplated that
the herbal composition is suitable for use in medical
treatment of humans, it is also applicable to
veterinary treatment, including treatment of companion
animals such as dogs and cats, and domestic animals
such as horses, ponies, donkeys, mules, llama, alpaca,
pigs, cattle and sheep, or zoo animals such as
primates, felids, canids, bovids, and ungulates .
Generally, the terms "treating", "treatment" and the
like are used herein to mean affecting a subject,
tissue or cell to obtain a desired pharmacological
and/or physiological effect. The effect may be
prophylactic in terms of completely or partially
preventing one or more skin conditions and/or
abnormalities, and/or may be therapeutic in terms of a
partial or complete cure of one or more skin
conditions and/or abnormalities. "Treating" as used
herein covers any prevention or treatment of a skin
condition and/or abnormality in an animal such as a
mammal, more particularly a human, and includes: (a)
preventing one or more of the skin conditions and/or
abnormalities referred to above from occurring in a
subject that may be predisposed to such symptoms, but
has not yet developed the skin condition and/or
abnormality; (b) inhibiting the development of one or
more of the skin conditions and/or abnormalities
referred to above; or (c) alleviating, relieving or
ameliorating the effects, i.e. cause regression, of
one or more of the skin conditions and/or
abnormalities referred to above. As used herein, the
term "effective amount" meansan amount of the herbal
composition to treat and/or prevent one or more of the
skin conditions and/or abnormalities referred to above
in order to yield a desired therapeutic response. The
term "therapeutically effective amount" means an
amount of the herbal composition to yield a desired
therapeutic response. For example, preventing and/or
treating one or more of the skin conditions and/or
abnormalities referred to above. The herbal
composition may conveniently be administered together
with one or more carriers. Carriers include substances
that are useful in preparing a formulation comprising
the herbal composition, may be in co-administration
with the herbal composition while allowing the
individual components to perform their intended
function, and are generally safe, non-toxic and are
neither biologically or otherwise undesirable. In
addition, carriers will include those suitable for
veterinarian use as well as human use. Examples of
carriers include dispersing agents, suspending agents,
emulsifying agents, stabilising agents, wetting
agents, binding agents, lubricants, disintegrants,
solvents, media, delay agents, fillers, aqueous and
oily bases, non aqueous vehicles, i.e. edible oils,
and the like. In addition, the herbal composition may
contain preserving agents, sweetening agents,
colouring agents, flavouring agents, thickening and/or
gelling agents, buffers and the like. Those skilled in
the art will be able to identify further additives
that may be desirable for cosmetic reasons,
palatability, or shelf life, for example . As it will
be appreciated by those skilled in the art to which
the invention relates, the herbal compositionmay be
converted into customary formulations . Examples of
formulations include, but are not limited to,
solutions, emulsions, suspensions, powders, granules,
natural and synthetic materials impregnated with the
individual components of the herbal composition,
pills, capsules, tablets, cachets, pastilles,
lozenges, bolus, electuary, pastes, ointments, creams,
plasters, washes, lotions, transdermal patches,
enemas, suppositories, pessaries, sprays (atomiser, or
aerosol) mouthwashes, syrups, and/or elixirs. In a
preferred form of the invention, the herbal
composition is converted into a formulation suitable
for topical administration. The choice of carriers
and/or additives may be dictated to some extent by the
intended dosage form of the herbal composition and the
mode of administration of the herbal composition.
Formulations comprising the herbal composition may be
produced by a number of techniques standard in the
art, for example, by mixing the herb extracts with one
or more carriers and/or additives until all components
are well blended. The formulations may be stored in
suitable containers, receptacles, vessels and the
like. Formulations suitable for oral administration
may conveniently be presented in discrete units such
as capsules, cachets or tablets each containing a
predetermined amount of the herbal composition; as a
powder or granules; as a solution, a suspension or as
an emulsion. The herbal composition may also be
presented as a bolus, electuary or paste. Tablets and
capsules for oral administration may contain
conventional carriers such as binding agents, fillers,
lubricants, disintegrants, or wetting agents. The
tablets may be coated according to methods well known
in the art. Oral liquid preparations may for example
be in the form of aqueous or oilysuspensions,
emulsions, syrups or elixirs, or may be presented as a
dry product, such as a powder or granules, for
constitution with water or another suitable vehicle,
e.g. orange juice, before use. Suitable carriers for
such liquid preparations may include, for example,
ethyl alcohol, vinegars, glycerine, honey, sugar, or
water. Such liquid preparations may also contain
conventional additives such as suspending agents,
emulsifying agents, non- aqueous vehicles, which may
include edible oils, or preservatives. For topical
administration to the skin, the herbal composition may
be formulated as ointments, creams, compress,
poultice, moisturiser, plasters, washes, 



lotions, or as a transdermal patch. Ointments and
creams may, for example, be formulated with an aqueous
or oily base with the addition of suitable thickening
and/or gelling agents. Examples of oily bases include,
but are not limited to, a vitamin E cream or lotion,
glucate cream, extra virgin olive oil, sweet almond
oil, jojoba oil, apricot oil, peanut oil, fruit and
vegetable oils, beeswax, lanolin and honey. Lotions
and washes may be formulated with an aqueous or oily
base, and will in general also contain one or more
emulsifying agents, stabilising agents, dispersing
agents, suspending agents, thickening agents, or
colouring agents. A topical formulation in the form of
a cream may be prepared by adding about 40 mis of
Thuja extract in the form of a tincture; about 80 mis
of Poke extract in the form of a tincture; about 40
mis of Sweet violet extract in the form of a tincture;
about 20 mis of Red clover extract in the form of a
tincture and about 80 mis of Red clover extract in the
form of a tar; about 10 mis of Greater celandine
extract in the form of a tincture; and about 10 mis of
Calendula extract in the form of an infused oil to
about 200 mis of a suitable cream base(approximately
about 40%) . These ingredients may be blended by
mixing, agitation and/or heating, as known in the art
. The cream based topical formulation may then be
apportioned into suitable containers for use.
Formulations suitable for topical administration in
the mouth include lozenges comprising the herbal
composition and may have a flavoured base such as
sucrose and gum acacia or gum tragacanth; pastilles
comprising the herbal composition in an inert base
such as gelatin or sucrose and gam acacia; and
mouthwash in a suitable liquid carrier. In use, the
herbal composition would be administered to a subject
as needed, as desired, or as advised by a medical
practitioner, pharmacist, attendant physician, medical
herbalist, naturopath, or veterinarian. The selection
of the herb extracts may also be made on the specific
needs of the subject. As will be appreciated, the dose
administered, the period of administration, and the
general administration regime may differ between
subjects depending on variables such as their
tolerance to certain active ingredients, weight,
metabolism, the mode of administration chosen, the
severity of the symptoms, and the age and/or general
health of the subject. In general, when the herbal
composition is converted into a formulation suitable
for topical administration, the general administration
regime for topical treatment is application to the
affected areas about 3 times daily. Topical treatment
may also be supplemented with an oral administration .
Treatment is preferably commenced before or at the
time the skin condition and/or abnormality develops
and preferably continues until the skin condition
and/orabnormality is no longer present. The invention
will now be further elucidated by reference to the
following non- limiting examples. EXAMPLES  Subject A
Personal details: Female, in her late 40s, with blonde
hair, blue eyes and fair skin. She had much exposure
to the sun during adolescence and early adulthood.
Condition (s): Age spots had developed on the back of
hands, forearms and forehead. Some of the age spots
had become itchy and scaly. Recommended orthodox
treatment: Removal by cauterisation (burning) .
Subject B Personal details: Female, in her late 60s,
with very fair skin. She was well -tanned due to much
exposure to the sun through a very active outdoor
life. Condition (s): Developed a proliferation of
sun-induced skin abnormalities including actinic and
solar keratoses and basal cell carcinomas as well as
sun spots. Recommended orthodox treatment: Removal by
cauterisation (burning) . Subj ect C Personal details:
Female, in her mid 70s, with fair skin. She had a very
active outdoor life. Condition (s): Developed a
proliferation of sun- induced skin abnormalities
including actinic and solar keratoses and basal cell
carcinomas as well as sun spots. Recommended orthodox
treatment : Removal by cauterisation (burning) .
Subject D Personal details: Male, in his mid 80s, with
a fair complexion. Condition (s): Developed a melanoma
on the side of his nose. Recommended orthodox
treatment: Surgical excision (cutting) .  Subject E
Personal details: Female, in her early 40s, with
blonde hair and olive complexion. She had a very
active outdoor life. Condition (s): Developed sun
spots on her face. Recommended orthodox treatment: No
orthodox treatment sought. Subject F Personal details:
Male, in his late 60s, with a fair complexion. He
lived an outdoor rural life. Condition (s): Developed
sun spots and actinic keratoses. Recommended orthodox
treatment: Surgical excision (cutting) was recommended
due to a rapidly changing actinic keratoses on his
nose.  Subject G Personal details: Male, in his mid
50s, with a very fair complexion. He had worked
outdoors for most of his adult life. Condition (s): 12
year history of basal cell carcinomas and two squamous
cell carcinomas. Recommended conventional treatment :
Surgical excision (cutting) , removal by cauterisation
(burning) and/or use of an esclorotic (eroding) cream.
Treatment Each subject was treated with a herbal
composition according to the invention. The herbal
composition was prepared as a topical formulation in
the form of a cream by mixing the following
ingredients: about 40 mis of Thuja extract in the form
of at incture about 80 mis of Poke extract in the form
of a tincture; about 40 mis of Sweet violet extract in
the form of a tincture; about 20 mis of Red clover
extract in the form of a tincture and about 80 mis of
Red clover tar; about 10 mis of Greater celandine
extract in the form of a tincture; about 10 mis of
Calendula extract in the form of an infused oil; and
about 200 mis of a glucate cream base comprising sweet
almond oil, glucose and water. Each subject was
required to apply the cream at least 3 times daily to
the affected areas. Results Subject A applied the
cream as required for a period of 3 months. At the end
of this period, all signs of the age spots had
disappeared, leaving normal, healthy skin, i.e. no
scarring. Subject B applied the cream as required. The
skin abnormalities and sun spots disappeared, leaving
normal, healthy skin, i.e. no scarring. There were no
signs of any new skin abnormalities developing.
Subject C applied the cream as required. The skin
abnormalities and sun spots disappeared, leaving
healthy skin in its place, i.e. no scarring. Continued
use of the cream for a period of time prevented new
sun spots from developing. Subject D applied the cream
as required for a two week period. After this time,
the melanoma shriveled anddropped off, leaving
healthy, normal skin in its place, i.e. no scarring.
There have been no reported reoccurrence of melanomas.
Subject E applied the cream as required. After a
period of 1 month, the sun spots had disappeared,
leaving normal, healthy skin, i.e. no scarring.
Subject F applied the cream as required, and within 1
month of treatment, the sun spots and actinic
keratoses had disappeared, leaving normal, healthy
skin, i.e. no scarring. Subject G applied the cream as
required. Within a short period of time, the skin
abnormalities had disappeared. Wherein the foregoing
description reference has been made to specific
component or integers of the invention which known
equivalents then such equivalents are herein
incorporated as if individually set forth. Although
this invention has been described by example and with
reference to possible embodiment thereof, it is to be
understood that modifications or improvements may be
made thereto without departing from the scope of the
invention.CLAIMS ; 1 . A herbal composition comprising
extracts from: Thuja; Poke; Sweet violet; Red clover;
Greater celandine; and Calendula. 2 . A herbal
composition according to claim 1, wherein the herbal
composition comprises from about 0.5 to about 20% of
Thuja extract. 3 . A herbal composition according to
claim 1 or claim 2, wherein the herbal composition
comprises from about 1 to about 20% of Poke extract. 4
. A herbal composition according to any one of the
preceding claims, wherein the herbal composition
comprises from about 0.5 to about 12% of Sweet violet
extract. 5 . A herbal composition according to any one
of the preceding claims, wherein the herbal
composition comprises from about 1 to about 30% of Red
clover extract when the Red clover extract is in the
form of a tar and/or from about 0.5 to about 20% of
Red clover extract when the Red clover extract is in
the form of a tincture. 6 . A herbal composition
according to any one of the preceding claims, wherein
the herbal composition comprises from about 0.2 to
about 10% of Greater celandine extract. 7 . A herbal
composition according to any one of the preceding
claims, wherein the herbal composition comprises from
about 1 to about 16% of Calendula extract.8. A herbal
composition according to any one of the preceding
claims, wherein the herbal composition comprises from
about 6 to about 10% of Thuja extract. 9. A herbal
composition according to any one of the preceding
claims, wherein the herbal composition comprises from
about 14 to about 18% of Poke extract. 10. A herbal
composition according to any one of the preceding
claims, wherein the herbal composition comprises from
about 6 to about 10% of Sweet violet extract. 11. A
herbal composition according to any one of the
preceding claims, wherein the herbal composition
comprises from about 14 to about 18% of Red clover
extract when the Red clover extract is in the form of
a tar and/or from about 2 to about 6% of Red clover
extract when the Red clover extract is in the form of
a tincture. 12 . A herbal composition according to any
one of the preceding claims, wherein the herbal
composition comprises from about 3 to about 4% of
Greater celandine extract. 13. A herbal composition
according to any one of the preceding claims, wherein
the herbal composition comprises from about 6 to about
10% of Calendula extract. 14 . A herbal composition
according to any one of the preceding claims, wherein
the herbal composition comprises about 8% of Thuja
extract. 15 . A herbal composition according to any
one of the preceding claims, wherein the herbal
composition comprises about 16% of Poke extract. 16. A
herbal composition according to any one of
thepreceding claims, wherein the herbal composition
comprises about 8% of Sweet violet extract. 17. A
herbal composition according to any one of the
preceding claims, wherein the herbal composition
comprises about 16% of Red clover extract when the Red
clover extract is in the form of a tar and/or about 4%
of Red clover extract when the Red clover extract is
in the form of a tincture. 18. A herbal composition
according to any one of the preceding claims, wherein
the herbal composition comprises about 2% of Greater
celandine extract. 19. A herbal composition according
to any one of the preceding claims, wherein the herbal
composition comprises about 8% of Calendula extract.
20. A herbal composition according to any one of the
preceding claims, wherein the herbal composition
further comprises extracts of one or more of Blue
flag, Cleavers, Golden seal, Sassafras, Yellow dock,
Echinacea, Myrrh, Pasque flower, Aloe, Garlic,
American cranesbill, Figwort, Nettles, Pilewort,
Hypericum, Fumitory, Slippery elm, Bloodroot, Burdock,
Ginger and St Mary's Thistle. 21. A herbal composition
according to any one of the preceding claims, wherein
the herbal composition comprises from about 0.1% to
about 30% of extracts of one or more of Blue flag,
Cleavers, Golden seal, Sassafras, Yellow dock,
Echinacea, Myrrh, Pasque flower, Aloe, Garlic,
American cranesbill, Figwort, Nettles, Pilewort,
Hypericum, Fumitory, Slippery elm, Bloodroot, Burdock,
Ginger and St Mary's Thistle. 22. A herbal composition
according to any one of the preceding claims, wherein
the herbal composition comprisesfrom about 0.1% to
about 10% of extracts of one or more of Blue flag,
Cleavers, Golden seal, Sassafras, Yellow dock,
Echinacea, Myrrh, Pasque flower, Aloe, Garlic,
American cranesbill, Figwort, Nettles, Pilewort,
Hypericum, Fumitory, Slippery elm, Bloodroot, Burdock,
Ginger and St Mary's Thistle. 23 . A herbal
composition according to any one of the preceding
claims, wherein the extract is in the form of a
tincture, a fluid extract or a solid extract, a tar,
an infused oil, or a mixture thereof. 24. A herbal
composition according to any one of the preceding
claims, wherein the Thuja extract is in the form of a
tincture, the Poke extract is in the form of a
tincture, the Sweet violet extract is in the form of a
tincture, the Red clover extract is in the form of a
tar, the Greater celandine extract is in the form of a
tincture and the Calendula extract is infused in an
oil or is in the form of a tincture. 25. A herbal
composition according to any one of the preceding
claims, further comprising Red clover extract in the
form of a tincture. 26. A herbal formulation
comprising a herbal composition according to any one
of claims 1 to 25 together with one or more carriers.
27. A herbal formulation according to claim 26,
wherein the herbal formulation is in the form of a
topical formulation. 28. A herbal formulation
according to claim 27, wherein the topical formulation
is a cream. 29. A herbal formulation according to
claim 26,wherein the herbal formulation is in the form
of an oral formulation. 30. A herbal formulation
according to claim 29, wherein the oral formulation is
a solution. 31. A method of preventing and/or treating
a skin condition and/or abnormality which comprises
administering a therapeutically effect amount of a
herbal composition according to any one of claims 1 to
25 or a herbal formulation according to any one of
claims 26 to 30 to a subject in need thereof. 32. A
method according to claim 31, wherein the skin
condition is a skin pigmentation disorder. 33. A
method according to claim 32, wherein skin
pigmentation disorder is an age or sun spots; freckle;
pigment loss after sun damage; melasma; or
discolouration. 34. A method according to claim 31,
wherein the skin abnormality is a benign or malignant
skin growth. 35. A method according to claim 34,
wherein the benign or malignant skin growth is a skin
cancer or tumor; actinic keratosis; solar keratosis; a
skin lesion; or an irregular skin cell development.
36. A method according to claim 35, wherein the skin
cancer or tumor is a basal cell carcinoma; squamous
cell carcinoma; or malignant melanoma. 37. A method
according to claim 35 or 36, wherein the benign or
malignant skin growth is pigmented or nonpigmented.38.
A method according to any one of claims 31 to 37,
wherein the subject is an animal, mammal or human. 39.
A method according to any one of claims 31 to 38,
wherein the herbal composition or herbal formulation
is in the form of a topical formulation. 40. A method
according to claim 39, wherein the topical formulation
is in the form of a cream. 41. A method according to
claim 40, wherein the cream is applied about 3 times
daily. 42. A method according to any one of claims 31
to 41, wherein the herbal composition or herbal
formulation is administered topically and/or orally.
43 . Use of a herbal composition according to any one
of claims 1 to 25 or a herbal formulation according to
any one of claims 26 to 30 for the manufacture of
medicament to prevent and/or treat a skin condition
and/or abnormal ity . 44. Use of a herbal composition
according to any one of claims 1 to 25 or the herbal
formulation according to any one of claims 26 to 30 to
prevent and/or treat a skin condition and/or
abnormality. 45. A herbal composition according to any
one of claims 1 to 25 or a herbal formulation
according to any one of claims 26 to 30 for use in
preventing and/or treating a skin condition and/or
abnormality. 46. An agent comprising a herbal
composition according to any one of claims 1 to 25 or
a herbal formulation according to any one of claims 26
to 30 forpreventing and/or treating a skin condition
and/or abnormality . 


