2 7 APR 2005 TITLE OF THE | NVENTI ON PRI NTHEAD, PRI NTHEAD DRI VI NG METHOD,
AND DATA OUTPUT APPARATUS 5 FI ELD OF THE | NVENTI ON The present iqymequﬁ
relates to a printhead, printhead driving nethod, and data output apparatus
and, nore particularly, to a printhead which selects a block consisting of
a plurality of printing elenments that can be 10 sinultaneously driven and
sel ectively drives the respective printing elenents in accordance wth inmage
data, a printhead driving nethod,- and a data out put apparatus. BACKGROUND
OF THE I NVENTI ON 15 As information output apparatuses in wordprocessors,
personal conputers, facsimles, and the like, printing apparatuses for
printing informati on such as desired characters and images on sheet-Ilike
printing nedia such as paper sheets and filns are wi dely used. 20 These
printing apparatuses are current?yTLE e a&HE pINVENTEON n busi ness of fi ces,
clerical work departments, and personal use. Along with strong demands for
hi gher density and hi GHREINTHEAR | RREBPEERD dE! BBeRHE&ENd ANIhpr ovenent s of
printing apparatuses have been nade to 25 achi eve further cost down, higher
resolution, and the like. O prPACAnNQUEABPEr &4FPESBSTUEN ink-jet printing 2 7
APR 2005 apparatus designed to perform | ow noise, non-inpact
5 FIELD OF THE INVENTION
The present invention relates to a printhead,

printhead driving method, and data output apparatus and,

more particularly, to a printhead which selects a block

consisting of a plurality of printing elements that can be

10 simultaneously driven and selectively drives the
respectiveprintingelementsinaccordancewithimagedata,

a printhead driving method, - and a data output apparatus.

BACKGROUND OF THE INVENTION

15 As information output apparatuses in wordprocessors,
personal computers, facsimiles, and the like, printing
apparatuses for printing information such as desired
characters and images on sheet~-like printing media such &as
paper sheets and films are widely used.

20 These printing apparatuses are currently used as
printers in business offices, clerical work departments,
and personal use. Along with strong demands for higher
density and higher printing speed, developments and
improvements of printing apparatuses have been made to

25 achieve further cost down, higher resolution, and the like.

Of printing apparatuses, an ink-jet printing



printing to print inmages by discharging ink from. orifices arranged in
printing elements is capable of performng high-density, high'sqfﬁﬁPRZWS
printing and widely used as a 5 | owcost color printer owing to its
structural feature. A typical ink-jet printing apparatus is adapted to
print an imge by discharging ink in accordance with desired printing
information using a printhead including printing elenents (nozzles) each
having an orifice and an 10 el ectrot hermal transducer for generating

di scharging energy for discharging ink fromthe orifice. Conventionally,
various types of printheads having a plurality of printing elenents arrayed
inaline are known. A printhead of this type can arbitrarily print inages
on 15 a printing material (printing medium such as paper by having several
or several ten apppadatgs Megraned ©oreperfcerm kactneapabl eonf impact t aneousl y
driving N printing elenents as one block, nmounted on a single substrate and
arrayi ng i mageedattaing tcoprégpontence W tdi sdiea raigpedtrikvérpmi ot i Agce0

el ements. In such a printhead, as the nunber of printing elenments to be

si mul t aneousl| y arjangtd nick dasest indhes batts regueal Foro Hress Fyrieg eases,
posing problenms in ternms. of the capacity of a power supply circuit and
cost. In 25 additgiorfleninieny priv i mPete et it Hedi e d' 1S perdisttaprént i ng
by using heat are used, if_ one printing elenment 2 7 APR 2005 is continuously
driven, hea? i§9ﬂﬂﬁﬂﬁﬂ;ﬁ%&ﬁfﬁgr%Ptef owing to its structural feature.

A typical ink-jet printing apparatus is adapted to
print an image by discharging ink in accordance with desired
printing information using a printhead including printing
elements (nozzles) each having an orifice and an

10 electrothermal transducer for generating discharging
energy for discharging ink from the orifice.

Conventionally, various types of printheads having
apluralityof printingelements arrayedina line are known.
A printhead of this type can arbitrarily print images on

15 a printing material (printing medium) such as paper by
having several or several tendriving integrated circuits,
each capable of simultaneously driving N printing elements
as one block, mounted on a single substrate and arraying
image data in correspondence with the respective printing

20 elements.

In such a printhead, as the number of printing
elements to be simultaneously driven increases, the power
required for driving increases, posing problems in terms
of the capacity of a power supply circuit and cost. In

25 addition, when printing elements designed to perform

printing by using heat are used, if one printing element



consequence, the printing density may change or the printing elenent itself
may be destroyed. Each printing elenent is also affected by heat j?QWRZﬂE
adj acent printing elenents. For exanple, in an ink-jet printing apparatus,
when adj acent printing elenents are sinultaneously driven, the respective
nozzles are interfered with each other by nutual pressures produced in
di scharging ink. In sone case, the printing density 10 changes due to this
pressure interference (crosstalk) For this reason, a halt period is
preferably set after driving of printing elenents so as to dissipate heat
to a certain degree or avoid crosstalk. As a driving nethod that can cope
with the above 15 problens and requirenents, a nethod of grouping the
printing elenents into a plurality of blocks and tinme-divisionally driving
the printing eliemertrsiimiairs ltys dwofvdr ockesat siknowrumd hataeldi t iFena a
distributed driving nethod is known, in which printing elenents to be 20
si mul t aneousl| y admsesnenes ditgta iutredi kg ddres Bty ayay dilreede orr stioh t hat
adj acent printing el'enents belong to different blocks. According to this
drivi ng net hod prsinidecadjlegeaitt gritd nep el eredg st z@xedot si nul t aneously
driven, the 25 influences of adjacent printing elenents can be elim nated
by setting a halt pefiesd. PZintAPR 2deBepitgls 1l 3¢ &f fggt@d Pydhagk afw @howi ng
a specific
P adjacent printing elements. For example, in an ink-jet
printing apparatus, when adjacent printing elements are
simultaneously driven, the respective nozzles are
interfered with each other by mutual pressures produced in
discharging ink. In some case, the printing density
10 changes due to this pressure interference (crosstalk)
For this reason, a halt period is preferably set after
driving of printing elements so as to dissipate heat to a
certain degree or avoid crosstalk.
As a driving method that can cope with the above
15 problems and requirements, a method of grouping the
printing elements into a plurality of blocks and
time-divisionally driving the printing elements in units
of blocks is known. 1In addition, a distributed driving
method is known, in which printing elements to be
20 simulteneously driven are distributed in the array
direction such that adjacent printing elements belong to
different blocks.
According to this driving method, since adjacent
printing elements are not simultaneously driven, the

25 influences of adjacent printing elements can be eliminated

by setting a halt period.



exanple of a circuit arrangenment for tine-divisionally driving printing

el ements, in units of blocks, which performprinting by using he??.Agﬁimﬁ 15
is atimng chart 5 of signals input to the circuit in Fig. 14. Referring to
Fig. 1, reference nuneral 1 denotes an electrothermal transducer such as a
heater provided for each printing element; 2, a functional elenent such as
a transistor or FET for controlling the energization state 10 of each

el ectrothermal transducer; 3, an AND circuit for outputting a control

signal for each functional elenent; 5, a decoder; 9, a power supply |ine;
10, a ground line; 13, a shift register, and 14, a latch. Reference synbol
CLK denotes a clock signal; DATA, an image data signal; LAT, 15 a latch

pul se; BENS, a block selection signal; and ENB, a driving pul se signal.
when the i mage data siyhal lDATA & sCimputt dageamatkoviare sespeaifat|y
transferred to the shift register 13 by the image data transfer clock CLK
and arrayed in $RETPHE cAf 20 AU FRlkor FERpYRERMEC W t hiTPed i espeena by
printing elenments, . Tine-divisional driving can be perforned by sequentially
activating the BFbekSPetl | Uro s HFRTSE BENE! withi h Af petPots  ofNi®R | atch
pul se signal LAT. én this case, if the B]Iock Z,el ection si gnal.s BENB are
distributedly cBAREIREPTS 2L DPYNETHYS dl%tent §19i 40r 1Bt &dTdrvFRg T s

performed. .n addition, a. printjing .apparatus, havi various 2 7 APR 2005
printing modes Used & #hY hlorgp%? Ehahy n@l{(ﬁ‘él%a}?e}? " of %he

Referring to Fig. 1, reference numeral 1 denotes an
electrothermal transducer such as a heater provided for
each printing element; 2, a functional element such as a
transistor or FET for controllind the energization state -

10 of each electrothermal transducer; 3, an AND circuit for
outputting a control signal for each functional element;
5, a decoder; 9, a power supply line; 10, a ground line;
13, a shift register, and 14, a latch. Reference symbol
CLK denotes a clock signal; DATA, an image data signal; LAT,

15 a latch pulse; BENB, a block selection signal; and ENB, a
driving pulse signal.

When the image data signal DATA is input, image data
are sequentially transferred to the shift register 13 by
the image data transfer clock CLK and arrayed in the latch

20 14 in correspondence with the respective printing elements.
Time-divisional driving can be performed by sequentially
activating the block selection signals BENBwithin a period
of the latch pulse signal LAT. 1In this case, if the block
selection signals BENB are distributedly connected to

25 printing elements, distributed driving is performed.

In addition, a printing apparatus having various



bl ock selection signals BENB to be input to the decoder 5 wthin a period
of the latch pulse signal LAT in accordance with a printing nDde.%zqumhm%
case, printing elenments can 5 be driven in various patterns by conbining
other control signals. In the printing apparatus using the above printhead,
however, in order to increase the printing speed or printing density, the
nunber of printing elenments arranged in the 10 printhead increases, and the
density of printing elenents also increases. For this reason, the nunber of
bl ocks in the above tinme-divisional driving nmethod increases, and the
nunber of control signal lines increases even with the use of decoder
circuits and the like. This tendency is typical 15 when the driving pattern
is changed in accordance with a printing npde. To increase the printing

speed, the trarfEICPDOCSSEoN SEReYBCHRC] AF €A "D EEERE WS T ifstig

ndi n Il th im rintin.n | n
becaus ond éfgé& sélé%éion g% %als %%QB tg eegh%gﬁ:ai)%he decoder 5

within a period of the latch pulse signal LAT in accordance
with a printing mode. 1In this case, printing elements can

S5 be driven in various patterns by combining other control
signats. )

In the printing apparatus using the above printhead,
however, inorder to increase the printing speed or printing
density, the number of printing elements arranged in the

10 printhead increases, and the density of printing elements
also increases. For this reason, the number of blocks in
the above time-divisional driving method increases, and the
number of control signal lines increases even with the use
of decoder circuits and the like. This tendency is typical

15, when the driving pattern is changed in accordance with a
printing mode.

To increase the printing speed, the transfer clocks
for image data are also speeded up. This is because image
data corresponding to all the printing elements on the

20 printhead must be transferred within a period of a latch
pulse.

A printhead circuit like the one described above is
often manufactured as one chip-like heater board (H. B.)
by using a semiconductor manufacturing process. 1If,

25 however, the transfer clock for image data is set to 10 MHz

or more, thebuffer size in the integrated circuit increases



data corres g p 20g p printhead nust be transferred within a period of a

| atch pulse. A printhead circuit |ike the one described above is pﬁt&ﬂﬂlﬂ%
manuf act ured as one chip-1like heater board(H B.) by using a sem conduct or
manuf acturing process.|f, 25 however, the transfer clock for inmage data is
set to 10 MHz or nore, the buffer size in the integrated circuit increases
2 7 APR 2005 owing to high-speed transfer, although it depends on the

sem conductor design rule. For exanple, in the circuit arrangenent shown in
Fig. 14, the nunber of shift registers and latch circuits 5 correspondi ng
to the respective printing el enents becones enornous. As a consequence, the
cost of the printhead incorporating this circuit increases. A nethod of
simply setting a plurality of input Iines for imge datg is known. In this
case, however, SYhte E&u@%ih??%ﬁﬁ eﬁqﬁfsﬁfﬁhsFéFPéﬂgﬁidtaaeBeﬁpéhoFrEﬁﬁency,
probl ens associated with the onnectioE%betmeen the printhead and the

printing appar at us CAHA AT nerehde FhGriving current and secondary

problems associated wilh radialion, ngise and fhe, kg rise shd.serial scan
type printing apparatuses

ener al
Fig. 14, the number of shift registers and latch circuits
5 corresponding to the respective printing elements becomes
enormohs. As a consequence, the cost of the printhead
incorporating this circuit increases. A method of simply
setting a plurality of input lines for image data is known.
In this case, however, since data are serially transferred
10 at a high frequency, problems associated with the
connection between the printhead and the printing apparatus
and an increase in driving current and secondary problems
associated with radiation noise and the like arise.

In serial scan type printing apparatuses for general

15 personal use as well, printheads having a print width of
1 inch become increasingly popular than those having a print
with of 0.5 inches. 1In, for example, a printhead with 300
nozzles/inch, if it takes 0.1 us (10 MHz) per pixel, a time
t required to transfer 1-line image data for the printhead

20 is given by

t = 0.1 x 300 = 30 [usec]

As is obvious from the timing chart of Fig. 15, this
time greatly influences the driving period of each printing
element. To drive each printing element at a high speed,

25 the period until the start of image data transfer of the

next line must be shorter than the above time. For this



15 personal use as well, printheads having a print wwdth of 1 inch becone
i ncreasingly popular than those having a print with of 0.5 inchep7 APR,2050r
exanple, a printhead with 300 nozzles/inch, if it takes 0.1 u se§10 VHz)
per pixel, atime t required to transfer 1-line inmage data for the
printhead 20 is given by t = 0.1 x 300 = 30 [usec] As is obvious fromthe
timng chart of Fig. 15, this tinme greatly influences the driving period of
each printing elenment. To drive each printing elenment at a high speed, 25
the period until the start of image data transfer of the next |line nust be
shorter than the above tine. For this 2 7 APR 2005 purpose, a techni que of
shifting data at both the |leading edge and trailing edge of a clock is
inplenented. In this case as well, image data nust be transferred to the
printhead at aphirghsspeedteshFogua pf isitiHaad ardety 3660 noizh| es¢ i At irfor
exanple, to cope with this problem the driving speed of each printing

el ement is decedasednfntidivkirne gfiaspert 8 onlQek arf impdemgssedn t he thuber of
printing el ements. As another nethod of increasing the driving speed, 10 a
met hod of divi 826§ &Spriedtli-ngTeigenest sarmugy gt & ransgledrad e éfheporti ons,
and using a plurality of input lines for inage data is available. This

met hod is inpl 8eRtBE2SF G &n"dI9Gn§REEE -print head of a full-line type and

the Tike. Jfovever, geveral Lo ftenodd,| 7gge, data LopuL, ! i pes st e

to cope with this problem, the driving speed of each
printing element is decreased in inverse proportion to an
increase in the number of printing elements.
As another method of increasing the driving speed,
10 a method of dividing a printing element array into a
plurality of portions, and using a plurality of input lines
for image data is available. This method is implemented
for an elongated printhead of a full-line type and the like.
However, several to ten-odd image data input lines must be
15 prepared in accordance with the number of nézzles of the
printhead. With this arrangement, driving circuits with
different specifications must be designed again for the
respective printheads with different specifications.
In performing multi-grayscale printing, feedback
20 control for a temperature sensor or the like is performed,
and complicated driving control is performed to, for
example, increase the pulse width for energization of each
printing element or continuously applying double pulses or
short pulses. 1In this case as well, the number of signal
25 lines for driving printing elements increases.

I1f the number of signal lines increases in this manner,



15 prepared in accordance with the nunber of nozzles of the printhead. Wth
this arrangenent, driving circuits with different specifications]ﬁﬂ@ﬂlﬂé
designed again for the respective printheads with different specifications.
In performng multi-grayscale printing, feedback 20 control for a
tenperature sensor or the like is perfornmed, and conplicated driving
control is perforned to, for exanple, increase the pulse width for

energi zati on of each printing elenent or continuously applying double

pul ses or short pulses. In this case as well, the nunber of signal 25 |ines
for driving printing elenents increases. If the nunber of signal Iines
increases in this manner, 2 7 APR 2005 the nunber of connection termnals
between the printhead and the printing apparatus body increases, causing

vari ous probl &fs. NREPeExahpFrennerblensteHtlihbks domktortfortiisidieast t he
print head and apparatus body increases, and contact S failures occur at
connect i on por £P6hshe IBF it itk apeeraprrmIhy Lapparatts, Cams bperatilieN Ser r or
may be caused when _  ink adheres to the connector Eortions. An arrangenent in
whi ch a pl ur al PEPPIETSri nf PRE*BMRIfentEar @S asdi JAEC Y TAH FIoKd: F$
achieve high 1Q resolutign i; al so_known. &pcﬁhls case as mg%l, it is
i nevi tabl e thaf’ t he T ot éﬁﬁk?a?a ?5%%|§{>bﬁ“8FF6Fﬁa' THe PELFES i ve
PL,{/E}\I'T[‘QONG' £ment s 1309 L RS GLF G L 3haR Wkl pol REhRase: 145, SUMVARY, OF THE
printing apparatus, an operation error may be caused when
ink adheres to the connector portions.
An arrangement in which a plurality of printing
elements are assigned to each pixel to achieve high
10 resolution is also known. In this case as well, it is
inevitable that the number of control signals for driving

the respective printing elements and the circuit size will

increase.

15 SUMMARY OF THE INVENTION

It is an object of the present invention to provide
a printhead which cean speed up transfer of image data and
driving of printing elements without increasing the number
of signal lines and connection terminals and a printing

20 apparatus using the printhead.

It is another object of the present invention to
provide a data output apparatus suited to supplying data
to the above printhead.

In order to achieve the above objects, a printhead

25 according to the first aspect of the present invention

comprises a plurality of printing elements for printing, a



It is an object of the present invention to provide a printhead which can
speed up transfer of image data and driving of printing elenentszwAMﬁbm%

i ncreasi ng the nunber of signal |ines and connection termnals and a
printing 20 apparatus using the printhead. It is another object of the
present invention to provide a data output apparatus suited to supplying
data to the above printhead. In order to achi eve the above objects, a
printhead 25 according to the first aspect of the present invention
conprises a plurality of printing elenents for printing, a 2 7 APR 2005

bl ock selection circuit for outputting a selection signal for selecting a
bl ock.of a plurality of printing elenments that can be simultaneously
driven, a printing control circuit for outputting a driving signal for

sel ectively 5 dPl9FhgeeIRCHIIMtGiTg eitedent SULPBER AR i I T HOB eliadElon
signal, to each of the printing elements in correspondence _mnth i ma e dat a,
and i nput neansf%rs%%%ﬂ/n%ga gs@r@&ﬂm f Pnagerabaty 2o Bl ihpit &6

printing control circuit, wherein the input means is adagted to receive the
i mage data and bPotkcad %%I%%TY%%?QE&%?%WuﬁﬁlWﬁﬁ tﬁeP5P86% §eF88FF8% circuit
in a bus format,of a %ura |tg of . cons%gytlve bi.ts. 1 g g

to achi eve the %b%%%le Lty %f&ﬂWQH%ua(f%iﬂgoﬁdﬂﬁé thée &€ 5&& ¥pect of

t he present . ention rls S a i |ty rinting, elenments for 15
printing, a blocﬁ s%l%éilo r&inrcu o1y %putﬁ?ﬁher L0 AR R dYon

signal, to each of the printing elements in correspondence
with image data, and input means for receiving external image
data to be input to the printing control circuit, wherein
theinputmeansisadaptedtoreceivetheimagedataandhﬂock
10 selection data input to the block selection circuit in a bus
format of a plurality of consecutive bits.
In addition, in order to achieve the above objects,
a printhead according to the second aspect of the present
invention comprises a plurality of printing elements for
15 printing, a block selection circuit for outputting a
selection signal for selecting a block of a plurality of
printing elements that can be simultaneously driven, a
printing control circuit for outputting a driving signal for
selectively driving the printing elements, together with the
20 selection signal, to each of the printing elements in
correspondence with image data, and input means for
receiving external image data to be input to the printing
control circuit, wherein the input means is adapted to
receive the image data in a bus format of a plurality of bits.
25 Furthermore, in order to achieve the above objects,

a printhead according to the third aspect of the present



selection signal for selecting a block of a plurality of printing elenments
that can be sinultaneously driven, a printing control circuit foy7APR2M5
outputting a driving signal for selectively driving the printing el enents,
together with the 20 selection signal, to each of the printing elenents in
correspondence with i nage data, and input nmeans for receiving external
image data to be input to the printing control circuit, wherein the input
nmeans is adapted to receive the image data in a bus format of a plurality
of bits. 25 Furthernore, in order to achieve the above objects, a printhead
according to the third aspect of the present 2 7 APR 2005 i nvention
conprises a plurality of printing elenments for .printing, a block selection
circuit for outputting a selection signal for selecting a block of a
plurality of prii el @Htisahat Pdanapétyi afil PaARbLRY ye lemsehs 15
printing control circuit for outputting a driving signal for  selectively
driving the prifftittg ¥ emeM'CCk sFdetirérofi FATEHET Sof ettiRMCsivMhat, to each

of the printin l ements in orrespondence with_i e_dat and. i nput neans
Por T epbi vi no ket s ey R Bt Rt Paor RS b el wen et e ¢ o

circuit, wherein Iggij nput neans is_adapted to receive Pat associated with
a printing el et GHYITE 1T 16 *CoRErniouSH I h TRETRRY fiige e &
B 8 ST ERY DY 8 05 BHeS s FRESTERL  0 Su
transfer of im%%ﬁé%%fbelydrivingtheprintingelements,togetherwiththe
selection signal, to each of the printing elements in
correspondence with image data, and input means for
receiving external image data to be input to the printing
10 control circuit, wherein the input means is adapted to
receive data assoclated with a printing element driving
timing continuously with the image data.
According to the printhead having the above
arrangement, the circuit arrangement can be simplified as
15 compared with the prior art, and transfer of image data,
control signals, and the like from the printing apparatus
body can be speeded up with a smaller number of signal lines.
In addition, since the number of contacts such as connector
portions of the printhead is decreased, the cost of
20 connectors and the connection failures are reduced,
resulting in an improvement in reliability.
Furthermore, a printhead capable of high-density,
high-speed printing can be provided by increasing the
number of printing elements or arraying printing elements

25 in various patterns without changing the size and cost of

the printhead.



control signals, and the like fromthe printing apparatus body can be
speeded up with a smaller nunber of signal lines. |In addition, s]h¢@RﬂNE
nunber of contacts such as connector portions of the printhead is
decreased, the cost of 20 connectors and the connection failures are
reduced, resulting in an inprovenent in reliability. Furthernore, a

print head capabl e of high-density, high-speed printing can be provided by

i ncreasing the nunber of printing elenents or arraying printing el enents
25 in various patterns w thout changing the size and cost of the printhead.
2 7 APR 2005 If a printing apparatus includes the printhead of the present
i nvention, a color printer capable of high-density, high-speed printing can
be inplenmented at a ow cost. Still another object of the present invention
can be 5 achieved by faa ¢ivitigrarephedatoe itrvd vdssvehpromitrigshd oSt ihe

anot her object of the present invention can be achieved by a data output
apparat us for GESSENY hgveat honcor Febpbrdilndg e amar by Pathiedd drser i bed
above. Ot her features and advantages of the present 10 invention will be
appar ent from tHENFEPSGH RF Idesd faTore LaeermeR t&shjaind ilGy Wast t he
acconpanying drawi ngs, .in which like reference characters designate the
sane or sinmilar part<idHr BUGhBGE PRECFT Qdr BRE (HGTE 1 DFBRALE DRSS PTI ON

=L NG% CTH% vaé%lC %r;p aén % IleI icrlirgavr\lq er} So’d c>I rC hc haér % bloQICeo ' rolrna"ctheeda cl .n

-Still another object of the prese;t invention can be
achieved by a data output apparatus for outputting data
corresponding to the printhead desgribed above.

Other features and advantages of the present

10 invention will be apparent from the following description
taken in conjunction with the accompanying drawings, in

which like reference characters designate the same or

similar parts throughout the figures thereof.

15 BRIEF DESCRIPTION OF THE DRAWINGS

The accompanying drawings, which are incorporated in
and constitute a part of the specification, illustrate
embodiments of the invention and, together with the
description, serve to explain the principles of the

20 invention.

Fig. 1 i1s a block diagram showing the circuit
arrangement of a printhead according to the first
embodiment of the present invention;

Fig. 2 is a timing chart showing the state of each

25 signal in the circuit in Fig. 1;

Fig. 3 is a block diagram showing the circuit



and constitute a part of the specification, illustrate enbodinents of the

i nvention and, together with the description, serve to explain tp%APRZ%S
principles of the 20 invention. Fig. 1 is a block diagram show ng the
circuit arrangenent of a printhead according to the first enbodi nent of
the present invention; Fig. 2 is a timng chart show ng the state of each
25 signal inthe circuit in Fig. 1; Fig. 3 is a block diagramshow ng the
circuit 2 7 APR 2005 arrangenent of a printhead according to the second
enbodi ment of the present invention; Fig. 4 is a detailed block diagram
showi ng the flow of internal signals in part of the circuit in Fig. 3; 5
Fig. 51is atimng chart showing the state of each signal in the circuit in
Fig. 4, Fig. 6 is a timng chart showing the state of each signal in the
circuit in Figargangegent pé a BrockhgicdgearcsRowongot keeciseeend 10
arrangenment of a_ printhead according to the third enbodinment of the present
i nvention; Fi geMBOPdMgNderai F6¢ BIr6S G agramtdRowi ng the flow of internal
signals in the circuit in Fig. 7; Fig. 9.is a timn chart,shomﬁn%,the state
of each 15 signal iR Bheict cide et GPlgckppgagiam; SR S YitdGam

show ng the Clg%uhkternal signals in part of the circuit in Fig. 3;

5 Fig. 5 is a timing chart showing the state of each
signal in tﬂé circuit in Fig. 4;

Fig. 6 1s a timing chart showing the state of each
signal in the circuit in Fig. 3;

Fig. 7 1is a block diagram.showing the circuit

10 arrangement of a printhead according to the third
embodiment of the present invention;

Fig. 8 is a detailed block diagram showing the flow
of internal signals in the circuit in Fig. 7;

Fig. 9 is a timing chart showing the state of each

15 signal in the circuit in Fig. 8;

Fig. 10 is a block diagram showing the circuit
arrangement of a printhead according to the fourth
embodiment of the present invention;

Fig. 11 is a timing chart showing the state of each

20 signal in the circuit in Fig. 10;

Fig. 12 is a block diagram showing the circuit
arrangement of a printhead according to the fifth
embodiment of the present invention;

Fig. 13 is a timing chart showing the state of each

25 signal in the circuit in Fig. 12;

Fig. 14 is a block diagram showing the circuit



arrangenment of a printhead according to the fourth enbodi nent of the
present invention; Fig. 11 is a timng chart show ng the state onEdQRZNﬁO
signal in the circuit in Fig. 10; Fig. 12 is a block di agram show ng the
circuit arrangenent of a printhead according to the fifth enbodi nent of
the present invention; Fig. 13 is a timng chart showi ng the state of each
25 signal in the circuit in Fig. 12; Fig. 14 is a bl ock diagram show ng the
circuit - 12 2 7 APR 2005 arrangenent of a conventional printhead; Fig. 15
is atimng chart showng the state of each signal in the circuit in Fig.
14; Fig. 16 is a block diagram show ng a control 5 configuration for an
overall printing apparatus using a printhead of the present invention; Fig.
17 is a block diagramshowi ng the first arrangenent exanple of the
printhead cont psrapeeinesf 6f eheongenratPnglapparaheddasi ng the printhead of
the present 10 invention; Fig. 18 is a bl ock diagram showi ng the second
arrangenent exanpl e bi9théSptFm Hedd orPeSt PBPYEBA BRetHer tafneiasd

appar at us using,the pri nt head . of the,Rresent invention; 15 Fig. 19 is a
bl ock di agram sh8WPhg PhENERFAGeRIt 1N Fig. 147

Fig. 16 is a block diagram showing a control
5 configuration for an overall printing apparatus using a
printhead of the present invention;

Fig. 17 is a block diagram showing the first
arrangement example of the printhead control portion of the
printing apparatus using the printhead of the present

10 invention;

Fig. 18 is a block diagram showing the second
arrangement example of the printhead control portion of the
printing apparatus using the printhead of the present
invention;

15 Fig. 19 is a block diagram showing the third
arrangement example of the printhead control portion of the
printing apparatus using the printhead of the present
invention;

Figs. 20A to 20C are exploded perspective views

20 showing the mechanical arrangement of the printhead of the
present invention; and

Fig. 21 is a perspective view showing the mechanical
arrangement of the printing apparatus using the printhead
of the present invention.

25

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
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arrangenment exanple of the printhead control portion of the printing
apparatus using the printhead of the present invention; Figs. ZOPJUﬁRZM%
are expl oded perspective views 20 show ng the nechani cal arrangenent of the
printhead of the present invention; and Fig. 21 is a perspective view
show ng the nechani cal 25 arrangenent of the printing apparatus using the
printhead of the present invention. DETAILED DESCRI PTI ON OF THE PREFERRED
EMBODI MENTS - 13 2 7 APR 2005 Preferred enbodi nents of the present

invention will now be described in detail in accordance with the
acconpanyi ng drawi ngs. This enbodi nent exenplifies a printhead designed to
performprinting by using heat energy 5 will be exenplified. Converting a

plurality of binary data into nultilevel data that can be transmtted over
a signal  line such &<t SFdEherPogdmeater Ped-toPra&sentodP Rt 1AM haf t er .

ar rangemont of b ARSRT R al Al 10 1 AT oA (T8 the pr esent
invention. Referring to .Fig. 1, .reference nuneral 1 denotes.a.printing
el ement 1 ncl udifg OhE B G IHAE I+ t FAISaSEEP O B c SPFYE LA LER &
printhead designed to performprinting by using heat energy
5 will be exemplified. Convertingzapluraiitycﬁfbinarydata
into multilevel data that can be transmitted over a signal
line such as a bus will be referred to as "coding"
hereinafter.
[First Embodiment]
10 Fig. 1 is a block diagram showing the basic circuit
arrangement of a printhead according to the first
embodiment of the present invention. Referring to Fig. 1,
reference numeral 1 denotes a printing element including
an electrothermal transducer. Basically, in this
15 embodiment, printing elements are one~dimensionally
arranged; they are arraved in a predetermined direction
throughout the print width, as shown in Fig. 1.
Reference numeral 2 denotes a driver for driving a
printing element. Each driver 2 is connected to a
20 corresponding electrothermal transducer. Referring to
Fig. 1, each driver 2 is indicated by the electrical symbol
of a transistor. However, another element such as an FET
can be used as long as it 1is a functional element for
controlling a conductive state. Reference numeral 3

25 denotes an AND circuit which determines a driving condition

for a corresponding printing element and is provided for



15 enbodi nent, printing elenments are one-di nmensionally arranged; they are
arrayed in a predeterm ned direction throughout the print mﬁdth,2h§P§H$ﬁn
in Fig. 1_ Reference nuneral 2 denotes a driver for driving a printing

el ement. Each driver 2 is connected to a 20 correspondi ng el ectrot herna
transducer. Referring to Fig. 1, each driver 2 is indicated by the

el ectrical synbol of a transistor. However, another elenent such as an FET
can be used as long as it is a functional elenent for controlling a
conductive state. Reference nuneral 3 25 denotes an AND circuit which
determnes a driving condition for a corresponding printing elenent and is
provided for 2 7 APR 2005 each printing elenent; 4, a latch circuit; 5, a
decoder; 6 and 7, AND circuits; 9, a power supply line; and 10, a ground
line. A conbi n@@FbnPbinbhed p?iatenl ef enentatich gig dtitverd. & gecgfgrone AND
circuit 3 will be referred to as, a segnent hereinafter. A portion 8
constituted by®a2pfufal ¥y eFrcikithed v IOV rdiRiYed 16 agnthd 06 est
printing control u ii, and a portion constituted by the latch circuit 4 and
decoder 5 mAIIQBEUPaf P&d to as the second printing control 10 unit. Four

ypes of signals. nael s clock, Sionele GG doii BgepYl e Sionel B8,
of this enbod,ment, |0 U5 ST 1108. FReE dafa sianal (BaTA..
hereinafter. A portion 8 constituted by a plurality of
latches will be referred to as the first printing control
unit, and a portion constituted by the latch circuit 4 and
decoder 5will be referred to as the second printing control
10 unit.

Four types of signals, namely a clock signal CLK,
driving pulse signal ENB, selection signal SEL, and image
data signal DATA, are input to the circuit of this
embodiment. In this embodiment, the image data signal DATA

15 is supplied in a 4-bit bus format, and block selection data
is continuously contained in the head of image data. The
image data signal DATA is separated by the selection signal
SEL; the data for block selecticn is supplied to the decoder
5, and the image data 1s supplied to each first printing

20 control unit. In this embodiment, image data and block
selection data exemplify the data in a 4-bit bus format as
a multi-bit bus format. However, the present invention is
not limited to this, and an 8-bit bus format or the like
may be used.

25 In this embodiment, image data and data for block

selection are continuously supplied. The word



15 is supplied in a 4-bit bus format, and bl ock selection data is
continuously contained in the head of inmage data. The i mage data2$M@Rdm5
DATA is separated by the selection signal SEL; the data for block selection
is supplied to the decoder 5, and the inage data is supplied to each first
printing 20 control unit. In this enbodi ment, inmage data and bl ock

sel ection data exenplify the data in a 4-bit bus format as a nmulti-bit bus
format. However, the present inventionis not limted to this, and an 8-bit
bus format or the like may be used. 25 In this enbodi nrent, inmage data and
data for block selection are continuously supplied. The word 2 7 APR 2005
"continuously" used in each enbodi nent of the present invention includes
not only a case where data are directly continuous with each other but also
a case where ddran&ieuogeldydl bgetdr anstechedmppdamgnngbé shgnalteliené even i f
a 5 non-signal period or other data strings are interposed between data.
That is, only th&eBtéeR se¢bededmMParaloont@stedhene daka Mol dafrechiad vi mage
data signal DATA is held by the latch circuit 4 and supplied to the decoder
S. Four-bit inB§EtiDuaHFavEbl reaporthitRy Coytt AésPolircatdsdtfichidadeyrent s are
respectively held in the four |atches of the first printing control unit 8.
In this manner SeER8LEYr SE2BPEREERE ¢Bner 8ENILRI F1ENeér v2BSa8VENShLT £

regi ster mhgse data.can_be ugggted f rregch bl ock

non-signal per or othe ata strings are interposed
between data.

That is, only the block selection data contained in
the head of the image data signal DATA is held by the latch
circuit 4 and supplied to the decoder 5. Four-bit image

10 datae corresponding to the four subsequent segments are
respectively held in the four latches of the first printing
control unit 8. In this manner, the first printing control
unit 8 serves as a shift register whose data can be updated
for each block.

15 In this case, since the image data signal DATA has
a 4-bit bus format, 16 driven blocks can be set at maximum.
Fig. 1 shows only a circuit for 16 segments corresponding
to the first block. The printhead of this embodiment is
therefore adapted to control 256 printing elements at

20 maximum.

Each printing control unit can be arbitrarily set in
the individual selection mode or block selection mode. In
addition, selected printing elements can be arbitrarily
arranged; they may be arrayed in conformity with an image

25 process in the printing apparatus. By increasing the

number of decoder blocks or the number of shift registers

- 16 -



15 In this case, since the inmage data signal DATA has a 4-bit bus format,
16 driven bl ocks can be set at maximum Fig. 1 shows only a circp?MPRdNﬁlG
segnents corresponding to the first block. The printhead of this enbodi nent
is therefore adapted to control 256 printing elenents at 20 nmaxi num Each
printing control unit can be arbitrarily set in the individual selection
node or bl ock selection node. In addition, selected printing el enments can
be arbitrarily arranged; they nay be arrayed in conformty with an i nage 25
process in the printing apparatus. By increasing the nunber of decoder

bl ocks or the nunber of shift registers 2 7 APR 2005 in each driven bl ock,
nore than 256 printing elenments can be driven. The AND circuits 6 and 7
serve to branch a clock line. If the allocation of shift registers and data
i s deternined, in5egRBsArEVERBUPEQC hedtP TottNFe 496IPTABLWIB| © beneeserdaied

| ater, an input to this branch circuit can also be used as a latch signal
for a shift redist®ivem-g. 2 is a tinng chart showing the state of each

signal in the circuit block of Fig. The operation of =10 the circuit in
Fig. 1 will be de_scriTElédA%ElCdv{ﬁ}dltg% %maﬁ"?ni Ve EARFeNE A ﬁé;oeha]rltf?e_-Assurre
Lot L1 e, ol Rl { SO g by Ol Lisle BRI COntEl it
4-bit bus fgrn%%gggéﬁrcuitsneednotbeused. Aswill be described later,
an input to this branch circuit can also be used as a latch
signal for a shift register.

Fig. 2 is a timing chart showing the state of each
signal in the circuit block of Fig. 1. -The operation of

10 thecircuitinFig. 1will bedescribed belowwith reference
to this timing chart.

Assume that in the circuit shown in Fig. 1, each first
printing control unit decodes 4-bit parallel data from the
image data signal DATA input in the 4-pbit bus format into

15 & base-16 signal (hexadecimal number), whereas each second
printing control unit decodes four binary data into base-16
signals (hexadecimal numbers).

In this émbodiment, first of all, block selection
data for the second printing control unit is input to image

20 date signal DATA [3..0] terminals and latched by CLK. At
this time, the selection signal SEL is OFF, and hence the
block selection data is held in the decoder 5.

The selection signal SEL is then enabled to perform

switching to input a clock to each first printing control
25 unit. Image data encoded into hexadecimal numbers in units

of four bits, e.g., "4", "7", "A", and "3", are seguentially



15 a base-16 signal (hexadeci mal nunber) , whereas each second printin
control unit decodes four binary data into base-16 signals (hexddedPhé 5
nunbers). In this enbodinent, first of all, block selection data for the
second printing control unit is input to inmage 20 data signal DATA [3. .0]
termnals and | atched by CLK. At this tinme, the selection signal SEL is OFF,
and hence the block selection data is held in the decoder 5. The sel ection
signal SEL is then enabled to perform switching to input a clock to each
first printing control 25 unit. Inmage data encoded into hexadeci mal nunbers
inunits of four bits, e.g., "4", "7", "A", and "3", are sequentially 2 7
APR 2005 input to the first printing control units and shifted by
synchronous cl ock signals CLK. Wen the four clock signals CLK are input,
the data representf g "re fipst pRINtaRg cantrph HexhdetlPfafhnbtadion are
sequentially latched in the 5 four first printing control units fromthe
right, as showhYPFREERYS ELOGK $E9MHES bEEck WetRctiCohP tatcd O5kdS 1 #é? 1 frage
data of the corres ondinﬁ bl ocks are latched. in the Linst,qnd second
printing cont rotX % s"Pthe WiS PR PSS SighHd BNB i & nade 167&ct?ve until
the next clock,signal ,CLKis input. Wth this operation, the 16 printing
eloments 1 1 om FOTE FIES] & O i o Pt VoY i Hedbrbamee B t h the
i {/gSpO“d'sng £&0RYS 430 By 1 TOLR G PLAGESS] 1913 EERGH IS fi%h ! NE 18, 9cks to
in Fig. 1.
While the block selection data and the image data of
the corresponding blocks are latched in the first and second
printing control units, the driving pulse signal ENB is made
10 active until the next clock signal CLK is input. With this’
operation, the 16 printing elements 1 from R1 to R16 are
simultaneously driven in accordance with the corresponding
image data.
This processing is repeated for the 16 blocks todrive
15 the 256 printing elements.
According to this embodiment described above, since
the number of shift registers can be decreased with respect
to the total number of printing elements, the circuit
arrangement can be simplified, and the number of components
20 can be reduced.
In addition, since the arrangement of the driving
circuit canbe simplified, thedrivingcircuit can be formed
by a semiconductor manufacturing process on the same
substrate as the substrate on which printing elements and

25 the like are arranged. This makes it possible to attain

reduction in the size and cost of a printhead while



15 the 256 printing el enents.

According to this enbodi nent descri bed above,

since the nunmber of shift registers can be decreased with respect] AP Hhe
total nunber of printing elenents, the circuit arrangenent can be

sinmplified, and the nunber of conponents 20 can be reduced. In additi
since the arrangenent of the driving circuit can be sinplified, the driving

circuit can be forned by a sem conductor

on,

manuf acturing process on the sane

substrate as the substrate on which printing elenments and 25 the |ike are
arranged. This makes it possible to attain reduction in the size and

of a printhead while 2 7 APR 2005 maintaining its functions.

transmtting/receiving data between the printhead and the printing
apparatus body, the number of connection termi nals can be decreased,
increase 5 in TheNhakbBerdottpr fRPFR§OBFenent s can be handl ed wit hout
changi ng the nunber of termnals. If, therefore, the printhead of thi
embodi ment i s nount ebUFRNGIBPF Rt iyt rappAt At 489/ E8REEBE N8P d He DsitiveeRead on

t he apparatus body side can b inmplified. 10 [ Second Enbodi nent] A
pri nt head accot@f iy 1o %@§§HH§ﬁ§egﬁﬁbthﬁﬂta%? fﬁEungﬁgznﬁ*Fhﬁéﬁpﬁén\MII

be d i bed b . Fig..3 i . Ci it di how h t of
he.pri nt hoad ShoRBYHR Tt 4 CHASECcnd Enbb AT eht= OF 1 e brESGRE RoEnt i on.

5

10

15

20

25

in the number of printing elements can be handled without
changing the number of terminals. If, therefore, the
printhead of this embodiment 1is mounted in a printing
apparatus, control on the printhead on the apparatus body
side can be simplified.

[Second Embodiment]

A printhead according to the second embodiment of the
present invention will be described below. Fig. 3 is a
circuit diagram showing the arrangement of the printhead
according to the second embodiment of the present invention.
The same reference numerals as in the first embodiment
denote the same parts in the second embodiment, and a
detailed description thereof will be omitted.

In this embodiment, the arrangements of printing
elements and functional elements for driving them are the
same as those in the first embodiment, but the layout of
printing elements and block arrangement are designed to
drive more printing element without increasing the number
of signal lines. The printhead of this embodiment has 352
printing elements x 2 rows, 1.e., a total of 704 printing
elements, and can drive the printing elements in the

respective rows under different conditions.

cost

Furthernore, in

and an

S



15 The sane reference nunerals as in the first enbodi nent denote the sane
parts in the second enbodinent, and a detailed description thergdf ARRRIObe
omtted. In this enbodi nent, the arrangenments of printing elenments and
functional elements for driving themare the 20 sane as those in the first
enbodi ment, but the layout of printing elenments and bl ock arrangenent are
designed to drive nore printing el enment w thout increasing the nunber of
signal lines. The printhead of this enbodi ment has 352 printing elenments x
2 rows, i.e., atotal of 704 printing 25 elenents, and can drive the
printing elenments in the respective rows under different conditions. 2 7
APR 2005 More specifically, the printing elenents in one row are grouped
into eight blocks, and codes O to 8 are assigned to the respective bl ocks.
Qdd- and even- nunber%Gr9r$@ﬁ¢¥éﬁc%ﬂkMEﬁ¥§fQrénﬁégﬁe%%¢mém95dwi¢@ﬁ apv
different timngs in 5 accordance with inmage data corresgondlng to the 44
printing el em‘éﬁ?sg%Rﬁfb#ﬁ@Ot%lgi‘tbpé@?kéor%féﬁﬁéﬁlmsn% too® edthagedenedThe
printhead includes, for each of two rows, an arrangenent conprised of 352
printing el emehPsche r&SBErTaNe BRKKD: f G #04 fy STHe WSHShET &PEiBAt s i n
one row, AND 1? circuits 3 for deternléhggldr|V|gg gondltlons for the
respective priRtFRGREPefERt SSSRESY 8 Thy FbPdEd ARG tatéBABIFor D

e e Qlﬁgﬁf?agﬁgf”{)lﬁtheb?‘é?g daeg Ohr Pt nd s Phb A FE R ralE s bl

data signals, elements belonging to a block corresponding to each code.
The printhead includes, for each of two rows, an
arrangement comprised of 352 printing elements 1, a driver
bock 2 for driving the printing elements in one row, AND
10 circuits 3 for determining driving conditions for the
respective printing elements, a 3/8 coder 5 for decoding
a code for designating a block, a 3-bit latch 4' for holding
a 3-bit signal input to the decoder, a 4-bit shift register
4 for sequentially holding input 4-bit data signels, a
15 44-bit latch 8 fof holding printing data for the 44
printing elements ina block, anda 4 x 11-bit shift register
8 for sequentially holding 11 input 4-bit data signals.
Similar to Fig. 1, reference symbcocl VH denotes a
power supply line for supplying a printing current to each
20 printing element 1; GNDH, a printing current ground
conductive line; VDD, a power supply line for a logic
circuit, and GNDL, a ground conductive member. Both
printing current ground conductive line GNDH and ground
conductive member GNDL are connected to a semiconductor
25 substrate SUR.:

Control signals input to the printhead of this

XS]



15 44-bit latch 8 for holding printing data for the 44 printing elenents
in a block, and a 4 x 11-bit shift register 8 for sequentially hpdequﬁl
input 4-bit data signals Simlar to Fig. 1, reference synbol VH denotes a
power supply line for supplying a printing current to each 20 printing
element 1; GNDH, a printing current ground conductive |ine; VDD, a power
supply line for alogic circuit, and GNDL, a ground conductive nenber- Both
printing current ground conductive Iine GN\DH and ground conductive nenber
GNDL are connected to a sem conductor 25 substrate SUB. Control signals
input to the printhead of this 2 7 APR 2005 enbodi nent include four data
signal lines DATAO to DATA3, a clock signal CLK, a.latch signal LATN for
defining a driving period, and four driving signals OHELN, EHELN, OHE2N,
and EHE2N cor r espoddiegtt snthededicuart® evenaduibeeedPpidntindrdlFérent s in
each row. Image data and bl ock sel ection data ﬁcodes) conti nuously
transferred o%eflack- siigngat &LBus2atéticht 6éiAaely LééPafarededid inged. Fig. 4
is a view showing the circuit arrangenment for generating control signals in
the circuit she8®AViRIFP§rigd, fpdrifgursdird vangi ﬁilﬁ@aéﬁapgﬁéwom%lﬁﬂhe

rel ati onshi p between i nput c%ntrol signal s and printing control signals
generated in t REEENr cGPE- ERR2PhFOTERHBATARAL, tPhENGaPddt PRAsfer cl ock CLK

shifts at | eadi ng and railin%.edges ai 10 MHz. This nakes it possible to
doubl e thesiraﬁ¥ By num ered printing elements 1n each row. Imade data

and block selection data (codes) continuously transferred
over a 4-bit data bus are internally separated and used.
Fig. 4 is a view showing the circuit arrangement for
generating control signals in the circuit shown in Fig. 3.
10 Fig. 5 is a timing chart showing the relationship between
input control signals and printing control signals
generated in the circuit. In this embodiment, the data
transfer clock CLK shifts at leading and trailing edges at
10 MHz. This makes it possible to double the transfer
15 speed.
Four-bit data input from the four data signal lines
DATAO to DATA3 are sequentially input to the 4-bit shift
register 4 and 4 x 11l-bit shift register 8, and then held
in 3-bit latch 4' and 44-bit latch 8'. The data held in
20 the 3-bit latch 4' are input to the 3/8 coder 5 via signal
lines Ep to E; to be converted into codes representing block
numbers 1 to 8. As a consequence, one of signals e0 to e’
is activated.
Each of the signals €0 tc e7 can simultaneocusly
25 activate 44 distributed printing elements. This signal is

used as the first printing control signal. As shown in



15 speed. Four-bit data input fromthe four data signal lines DATAOtO
DATA3 are sequentially input to the 4-bit shift register 4 and 42“1?94-2@0’&
shift register 8 and then held in 3-bit latch 4 and 44-bit latch 8 . Th
data held in 20 the 3-bit latch 4' are input to the 3/8 coder 5 via signa
lines Eo to E2 to be converted into codes representing block nunbers 1 to
8. As a consequence, one of signals e0 to e7 is activated. Each of the
signals e0 to e7 can sinultaneously 25 activate 44 distributed printing
el ements. This 34 anal is used as the first printing control signal. As
shown in 2 7 APR 2005 Fig. 3, the printing elenents belonging to the bl ock
.designated by the signal e0 are those indicated by Seg nunbers 1, 2, 17,
18,.... The printing elenents belonging to the block designated by the
signal el are thagse 3, ndihcatred 18 ing Sdemantseos 1®ngdnglgo 20e blockhe second
printing control signals generated in the circuit include BLK outputs BO to
B43. Each out pgeségmatsidniiyt afeousignadcteOy atre gingivte pnidiciang e lbm&etgs.  For
exanpl e, the output BO controls the printing el ements 10 indicated by Seg
numbers 1, 3, ®umpers 1, 2,187,ah8 t he- olRsuPriBtisgnt Fomen fdedansiing

el ements indicated by Seg nunbers 2, 4, 6, 8,...,_ 16. BX conbi ning the ENB
outputs fromtRé %V“B)écl@d‘g? des 382 t B R Yo LR P PLINahE &I XEah" Bae Al itaadEd y

selected, in this
S y Seqg numbers 3, 4, 19, 20,....

e

The second printing control signals generated in the
circuit include BLK outputs BO to B43. Each output can
simultaneously activate eight printing elements. For
example, the output BO controls the printing elements

10 indicated by Seqg numbers 1, 3, 5, 7,..., 15, and the output
Bl controls the printing elements indicated by Seg numbers
2, 4, 6, 8,..., 1l6.
By combining the ENB outputs from the 3/8 coder 5 and
BLK outputs, which can be arbitrarily selected, in this
15 manner, the 352 x 2 (rows) printing elements connected to
the two blocks can be arbitrarily tuned on/off. By forming
a raster image on the printing epperatus side in accordance
with this regularity, printing control data can be
transferred to the printhead at a high speed. 1In this
20 embodiment, printing control data for the two printhead
rows are continuously input to DATA [3..0] terminals. Note
that since block designation data input to the 3/8 coder
5 in this embodiment consists of 3 bits, one bit of DATA
3 is masked. If, however, the number of divided blocks or
25 printing elements increases, this signal can also be used.

Fig. 6 is a timing chart for driving all the printing

l
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15 manner, the 352 x 2 (rows) printing el enents connected to the two bl ocks
can be arbitrarily tuned on/off. By formng a raster inmage on thp7gﬂmnm%ng
apparatus side in accordance with this regularity, printing control data
can be transferred to the printhead at a high speed. In this 20 enbodi nent,
printing control data for the two printhead rows are continuously input to
DATA [3..0] termnals. Note that since block designation data input to the
3/8 coder 5 in this enbodinent consists of 3 bits, one bit of DATA 3 is
masked. 1f, however, the nunber of divided blocks or 25 printing el enents

i ncreases, this signal can also be used. Fig. 6 is a timng chart for
driving all the printing 2 7 APR 2005 el enents shown in Fig. 3. BLK data
corresponding to one output ENBlL fromthe coder circuit is transferred to
the DATA | i necdfdeRdlsd Shpvithdnl dieh SigndlbK LN JIeRRARI NI dfQ e hi s
operation, the next printing control data is 5 input. At the sane tine,
driving signal SUteYUse ENGAVEFPEIEhENEBABFi At T gl Bkt of S 2F - Tt tAS

o i nting. o enbAe (ORENFEPEIRGS Tahd Vi A ARE LP67 L GHER pr HAPISHG = Gt ehrent
row (OHELIN, EHELN OHE2N, EHE2N).. 10 If, for example, different printing
energi es are ratjefﬁlfirr éli’%’.lfso?pteﬁgbtﬁé’éjpecgﬂe\/éleﬁﬁ REFAG 28 mER 5 gwéj,atadilfsf er ent
oner Y AUt EEhe MOl IRLSSRRCILYS ofate e (appam e
density or dOtinto printing energies are input. As described above,
these signals correspond to odd- and even-numbered printing
elements (OHIN/EHEIN), and are input for each printing
element row (OHE1N, EHEIN/OHE2N, EHEZN).

10 If, for example, different printing energies are
requiréd for the respective printing element rows,
different energy amcunts can be input for the respective
rows. When, for example, each printing element includes
an electrothermalvtransducer, the printing density or dot

15 shape can be changed by inputting a signal upon changing
its pulse width. In addition, odd- and even-numbered
printing elements canbe driven by inputting signals to them
while the pulse width of each signal is divided into a
pre-pulse and main pulse.

20 When each printing element is to be driven by double
pulses, & halt period is set between a pre-pulse and a main
pulse, as shown in Fig. 6. A scheme of inserting a
pre-pulse for another terminal in this halt period
(interlaced driving) is also known. As described above,

25 the arrangement capable of separately controlling odd- and

even-numbered printing elements can cope with various

._23_



15 shape can be changed by inputting a signal upon chancing its pul se
width. In addition, odd- and even-nunbered printing elenents canF pq'_\RRr)[]ﬁ&en
by inputting signals to them while the pulse width of each signa

divided into a pre-pulse and main pulse. 20 Wien each printing elenent IS
to be driven by double pulses, a halt period is set between a pre-pul se and
a min pulse, as showmn in Fig. 6. A schene of inserting a pre-pulse for
another termnal in this halt period (interlaced driving) is also known. As
descri bed above, 25 the arrangenent capable of separately controlling odd-
and even-nunbered printing elements can cope with various 2 7 APR 2005
printhead driving schemes. Since the above interlaced driving scheme can
shorten the pulse input period while preventing adjacent printing el enents
from being sipkulpihesdstiyivingedcoameshe $imee ridepuiakele ol veaedd 5 the
printing el ements can be substantially shortened. The printhead of this
enbodi nent candbéViBAuFabelredeNwWEPRYARP £he BBOVR BPPAEI R§TéPENBRE seand
driving circuits being nounted on a sem conductor circuit board. In this

case, the prlnPFﬁ&eBFéﬁﬁnﬁgjFﬁepﬁepF&BtFBQBeﬁﬁ?eBESaFFaﬁggalT@ in a
sieggered formig.potease) (g PELOLAD Sensiin S e, B WLing el prent
ol de are used, Lot gRlely @%ff%h@ﬁﬁg*gsgc BB sy Sy BhpDeeRbgTets oy

The printhead of this embodiment can be manufactured
with all the above printing elements and driving circuits
being mounted on a semiconductor circuit board. In this
case, the printing elements in the twé rows may be arranged

10 in a staggered form to increase the printing density, or
the printing elements on one side may be used for monochrome
printing while those on the other side are used for color
printing. Alternatively, the printing elements may be
arranged in accordance with the above divisional driving

15 pattern to physically cope with time differences in
driving.

As described above, according to this embodiment,
based on the first embodiment, data signals input from the
4-bit data bus are converted into the first and second

20 printing control signals and used. In addition, the latch
circuits are used to hold the respective bits transferred
over the data bus so as to hold the data of the first and
second control signals until the next data updating
operation after the data transfer.

25 This method produces a time margin in inputting a

driving signal to be converted into printing energy. 1If

N
I
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15 pattern to physically cope with time differences in driving. As
described above, according to this enbodiment, based on the firsjg QERZWS
enbodi ment, data signals input fromthe 4-bit data bus are converted into
the first and second 20 printing control signals and used. In addition, the
latch <circuits are used to hold the respective bits transferred over the
data bus so as to hold the data of the first and second control signals
until the next data updating operation after the data transfer. 25 This
met hod produces a tine margin in inputting a driving signal to be converted
into printing energy. If 2 7 APR 2005 a printhead having 600 or nore
printing elenments is driven at a printing frequency of 10 kHz or nore,

si nce the nunberproithiad ded ek dnereaspesiasingl ¢lememrhs a  idwe viear gi n
cannot be produced. A characteristic feature of this 5 enbodi nent is that
even if such mahye priimtiing éreasansyavfe 10akiarmjedoirs . as phae difia puaberows,
printing control data can _be transferred over a_single bus. In addition,
the data transfefivifigdchBhopESniAFAP2EESWREhVEESpeEtiCho2t RéMpr PALPAY
period. 10 Wien adjacent printing el enents are sinultaneously driven, heat
accunul ati on, €#B8StaPk, PRAHUFRE"| ike @Rt er Y¥istF th R Y4f LHet!etf oration

in printing state. consideration o roblem control inputs capable

L n this
of separatel y*aPPIi A bven-t4rtd®¥aa- h ﬁ%%?bﬂgBViQE%?ﬁfng elements are

arranged in a plurality of rows, printing control data can
be transferred over a single bus. In addition, the data
transfer time can be minimized with respect to the printing
period.

10 When adjacent printing elements are simultaneously
driven, heat accumulation, crosstalk, and the like occur,
resulting in & deterioration in printing state. 1In
consideration of this problem, control inputs capable of
separately driving even- and odd-numbered printing

15 elements are set for the respective printing element rows.
When further consideration is given to pixels
simultaneously printed in forming an image, printing
elements to be selected by ENB can also be set on each
printing element row for every several pixels. Inthiscase,

20 for the sake of descriptive convenience, adjacent printing
elements belong to the same block.

As described above, a bit input to the decoder circuit
for DATA3 i1s masked. As is obvious, however, the current
number of printing elements grouped can be doubled by only

25 adding data to this portion from the printing apparatus.

That is, a characteristic feature of this embodiment is that



15 el ements are set for the respective printing elenent rows. Wen further
consideration is given to pixels sinultaneously printed in forniqq gm%ﬂmﬁ
imge, printing elenents to be selected by ENB can al so be set on eac

printing el emrent

of descriptive conveni ence, adjacent printing elenents belong to the sane
bl ock. As described above, a bit input to the decoder circuit for DATA3 is

masked. As is obvious, however, the current nunber of printing elenents

grouped can be doubled by only 25 adding data to this portion fromthe

printing apparatus- That is, a characteristic feature of this enbodi nent
that 2 7 APR 2005 the nunber of printing elenents controlled can be doubl ed

is

wi t hout changi ng,d henidansfep  speedg dhimeds £ anganEnt SPcarPhEMdb g cont rol
data transfer can cope with various types of printheads. This nakes It

possi bl e to greatdnoueeues ¢i nighendevelppiaigbpradf actiyd 8¢ reagbmbat £ S
apparatus and produce a great nerit in terns of a printhead. Hi gh-speed

data transfer gndra irefuehitonli 8apsittd g @necgycapplioat varibuler yead i zed
by the specific driving nethod of this enbodi ment can produce a tinme margin
on the - 10 pridtt ipig reppaddd us Toiidematrese ithpopesibl bead §gsestiyereduddhird

enbodi nent) A printhead according to the third enbodi nent of the

pr esent

invention whl| the deserlidpechd@laonwtadimicinrguidst dorangéreappshawnsiandri gs.
and 4 of the second enbodi ment,

10

15

20

25

produce a great merit in terms of a printhead.
High-speed data transfer and a reduction in printing

energy application time realized by the specific driving

method of this embodiment can produce & time margin on the -

printing apparatus side where the printhead is driven.‘
[{Third embodiment]

A printhead according to the third embodiment of the
present invention will be described below. The circuit
arrangement shown in Figs. 3 and 4 of the second embodiment,
is adapted to receive the image data and the block selection
data (code) which are positioned alternately. In this
embodiment, the circuit arrangement shown in Figs. 3 and
4 is improved so that the kind of data is easily known by
making the arrangement to collect the image data group and
the block selection data group and to transfer them in
group.

Such a circuit arrangement of this embodiment on the
semiconductor substrate for the printhead is shown in Fig.
7. The arrangement shown in Fig. 7 differs from the
arrangement shown in Fig. 3, in the layouts of the 4-bit

shift register for receiving the block selection data and

row for every several pixels. In this case, 20 for the sake

3



15 is adapted to receive the image data and the bl ock selection data (code)
which are positioned alternately. In this enbodinent, the circui b 7 APR 2005
arrangenment shown in Figs. 3 and 4 is inproved so that the kind of data is
easily known by nmaking the arrangenent to collect the inage data group and
20 the block selection data group and to transfer themin group. Such a
circuit arrangenent of this enbodi nent on the sem conductor substrate for
the printhead is shown in Fig. 7. The arrangenent shown in Fig. 7 differs
fromthe 25 arrangenent shown in Fig. 3, in the layouts of the 4-bit shift
regi ster for receiving the block selection data and 2 7 APR 2005 the shift
register 8 for receiving the inage data and in the nunber of printing
el ement 1. Howewer shtilie ethéstbasBcfoarrangenend Showmdge Fara ardcs isi m | ar
to that of Fig. 3. Fig. 8 shows a detailed circuit arrangenent in part 5 of
t he sem conductoe swuhster atfepf dbnt { he greimsrttedd. Bivetar, the dilger Dastike
arrangenent shown in'Fig. 8 differs fromthe arrangenment shown in Fig. 4,
in the | ayout sastanhgemgnisi shoghifn Figi st és fomifecseteihigat hef Hligrck 3.
sel ection data and the shift register 8 for receiving the image data and in
10 the nunber of pri AtPRg8 eilatehte FetPdRedesirEhet @ eandRBE Rt Iar Pangenent
shown in Fig_ 8 is simlar to that of Fig. 4. And timngs of the data
transfer are sRéwn$ Femigonguaiores thgt rehe f5dsF e disioiead cuiSigifer
controllin the i data group and the bl ock selection data group are
9 to Fﬂggeh tLe é&ra&bement shown gn Fig. % dgffers fé%n1t%e
arrangement shown in Fig. 4, in the layouts of the 4-bit
shift register for receiving the block selection data and
the shift register 8§ for receivingithe image data and in
10 the number of printing element 1. However, the other basic
arrangement shown in Fig. 8 is similar to that of Fig. 4.
And timings of the data transfer are shown in Fig. 9.
Note that the positions of circuits for controlling
the image data group and the block selection data group are
15 arbitrary set within the semiconductor substrate in
accordance with the arrangement of the corresponding
printhead.
Further, it is also possible to arrange the circuit
shown in Fig. 7 to allocate the circuits for upper bits and
20 lower bits on respective shorter sides of the semiconductor
substrate (not shown). Inthiscase, inthecircuit layout,
wiring length on the substrate is advantageocusly shortened,
thereby miniaturizing the size of the semiconductor
substrate.

25 [Fourth embodiment]

A printhead according to the fourth embodiment of the

|
N
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I



15 arbitrary set within the sem conductor substrate in accordance with the
arrangenent of the corresponding printhead. Further, it is also Qqs,gpﬂbu]e{ito
arrange the circuit
and 20 lower bits on respective shorter sides of the sem conductor
substrate (not shown). In this case, in the circuit layout, wring |length
on the substrate is advantageously shortened, thereby mniaturizing the
size of the sem conductor substrate. 25 [Fourth enbodi ment) A printhead
according to the fourth enbodi mrent of the 2 7 APR 2005 present invention

wi |l be described below. Fig. 10 is a block diagram show ng the arrangenent

of the printhead
i nvention.

shown in Fig. 7 to allocate the circuits for upper bits

according to the fourth enbodi ment of the present
The s o effl@RGemumanabe asschibbe belst . enbogdi mepti S denote

the sanme parts in the fourth enbodinent, and a -detailed description

thereof will be1edK tadgrHie shaiaRgamRNts refnganiaid g el et i ek qg
functional elenents

enbodi nent .
simlar to that

for driving themare the sanme as those in the first

The ccanrEcid 06 taer fngeitesnbolihbet prii thé pg eb@nel Biedt i drs.
in the second enbodi nent- Referring to Fig. 10, reference

nuneral s 4 and e denet edfatremce mouretrs ifsorashalrdithg HMiock seleetinemtdat a
input to a conmon data bus (line) DATA and encoded inage data. In this case
t he | ateclves 4 handa®ef prgttisonn the fourth embodiment, and a

as wel |,

~detailed description thereof will be omitted. The

arrangements of printing elements and functional elements

for driving them are the same as those in the first

empbodiment. The connection arrangement of the printing

10 elements is similar to that in the second embodiment.

Referring to Fig. 10, reference numerals 4 and 8

dencote latch circuits for holding block selection data

input to a common data bus (line) DATA and encoded image

In this case as well, the latches 4 and 8 function

as shift registers capable of updating the driven block
selection data and encoded image data in units of blocks.
OCne output signal from the shift register 8 can

simultanecusly activate 16 consecutive printing elements.
This signal is used as the first printing control signal;
output 1 is made to correspond to Rl to R16, and output 2

is made to correspond to R17 to R32, i.e., 16 printing

The latch 4 and decoder 5 output the secend printing

control signal for controlling printing elements to be

data.
15
20

elements.
25

simultaneocusly turned on within a block. 1If, for example,

the shift register 4 is capable of handling 4-bit data, 16



15 as shift registers capable of updating the driven block selection data
and encoded i nmage data in units of blocks. One output signal fro?mtm B ft
regi ster 8 can sinmultaneously activate 16 consecutive printing elenents.
This signal is used as the first printing control signal; 20 output 1 is
made to correspond to R1 to R16, and output 2 is made to correspond to R17
to R32, i.e., 16 printing elenents. The |atch 4 and decoder 5 output the
second printing control signal for controlling printing elenents to be 25
simul taneously turned on within a block. If, for exanple, the shift register
4 is capable of handling 4-bit data, 16 2 7 APR 2005 printing el ements can
be controlled at maximum Qutput 1 fromthis decoder circuit is connected
in correspondenss ntidd) eRbneREE, cRB%e Réthtrol 1fd BRI RbkAGUE. et sud 1
whereas output 2 is connected in correspondence with R2, R18, R34 5

RSO ... of the prdmtiHig akeBarlsclrcAstaisonseiense, im dﬂﬁéﬁgﬁfnﬁddﬁl ng
elenents to be sinmultaneously driven is selected by the second printing

control signal ,wiandraperiT) ®R3P,i REBNG . el efpntisitdimd kilemepttisnl j nghedeeent
group which are to be turned on can be 10 arbitrarily selected by the first
printing contrautgwgndl is dynneepeat inged hr sspopedatcowiltth R2peRl18f R84rinting
el ements of the printhead.of this enbodi nent can be driven/controlled up
to 256 prlnﬁlngﬁﬁLeanKé'fﬁﬂﬂﬁilbﬂxﬂgMﬁkam@m§Stﬁe connecti on arrangenent of
the As a consequence, a block of printing elements to be
simultaneously driven is selected by the second printing
control signal, and specific printing elements in this
printing element group which are to be turned on can be
10 arbitrarily selected by the first printing control signal.
By repeating this operation 16 times, the printing elements
of the printhead.of this embodiment can be
driven/controlled up to 256 printing elements.
Table 1 below shows the connection arrangement of the
15 printing elements in this embodiment. In table 1, the
numerals in the column represent the numbers of printing
elements R that are consecutively arranged, and the
numerals in the row represent the numbers of signals output

from the latch 4 and decoder 5.

20

_29_



15 printing elements in this enbodinent. In table 1, the nunerals in the
columm represent the nunbers of printing elenents R that are con§$¢manEIy
arranged, and the nunerals in the row represent the nunbers of signals
output fromthe latch 4 and decoder 5. 20 2 7 APR 2005

23 24 25

A\

DN

NN

i

A\

D\

Table 1

10 11 12 13 14 15 16 17 18 19 20 21 22

_30_



2 7 APR 2005 Each output signal fromthe printing control unit 8 can
activate all printing elenments within the bold-line frane in thezqqmmﬂms
(e.g., fromRlL to R16). Wile blocks are selected by the second printing
control signals fromb5 the |atch 4 and decoder 5, the printing elenents in
each block are separately selected by outputs fromthe printing control
unit 8, thereby arbitrarily energizing all the 256 printing elenents. In
this case, each printing control unit can be 10 arbitrarily set in the

i ndi vi dual selection node or block selection node. In addition, selected
printing elenments can be arbitrarily arranged; they may be arrayed in
conformty with an inmage process in the printing apparatus. Fig. 11 is a

timng chart show ngihe steghe efiggachrrdd Sidpalintddheosickedi tnbt ogk of
Fig. 10. In this case, only one DATA signal line is used. The above encoded
data for the caspectivereradnl ipwicoiMd ol lamdits arecHinpuwheanshisdv fired by
CLK. When the transm ssion of clocks is stopped, the decoder 5 and first
printing contriotammiin & hreespadid iel.yy., from R1 to R16). While blocks
are selected by the second printing control signals from
5 the latch 4 and decoder 5, the printing elements in each
block are separately selected by outputs from the printing
control unit 8, thereby arbitrarily energizing all the 256
printing elements.
In this-case, each printing control unit can be
10 arbitrarily set in the individual selection mode or block
selection mode. In addition, selected printing elements
can be arbitrarily arranged:; they may be arraved in
conformity with an image process in the printing apparatus.
Fig. 11 is a timing chart showing the state of each
15 signal in the circuit block of Fig. 10. In this case, only
one DATA signal line is used. The above encoded data for
the respective printing control units are input and shifted
by CLK. When the transmission of clocks 1s stopped, the
decoder 5 and first printing control unit 8 respectively
20 holdblock selection data and data for selecting a printing
element block.
By activating the ENB signal before the next clock
signal CLK, the printing elements R1l, R17, R33,...,
belonging to the first block of the printing elements Rl

25 to R256 are simultaneously energized in accordance with the

image data. By repeating this processing the number of



20 hol d bl ock selection data and data for selecting a printing elenent

bl ock. By activating the ENB signal before the next clock signal) CLARR 1le
printing elements R, R17, R33,..., belonging to the first bl ock of the
printing elements RL 25 to R256 are sinmultaneously energized in accordance
with the inage data. By repeating this processing the nunber of 2 7 APR
2005 tines equal to the nunber of signal lines of the first printing control
units (4 and 8), all the 256 punting elenents 1 in the printhead of this
enbodi ment can be driven. 5 Qobviously, when the block selection data sent
to the decoder 5 selects 16 first, the printing elenents R16, R32, R48,...
are activated, and printing currents are sinultaneously supplied to themfor

a period of ting . J %\%pgr}glg}ge t Qe Q# acﬁt hy Shléod;@e  ENB signal .

10 According to t sl nce ers 0 registers 4 and

8 can be decr%erptlmgt nSRSReCtud s the amaad nubere el P5é nging: elenents,

the circuit arrangenent can-be sinplified, and the chip size can

reduced. In thRheMedimed «ide ﬂurmeéacpfopocml@len%m&le%tl&em%én nals) is
three. As in the second enbodlnent data is transmtted over a bus, and a

further increagdevamnsfer rate can be attained. As a printhead used for
serial printing, for exanple, a printhead having a printing density of 600
dpi and ab®ut Obviously, when the block selection data sent to the
decoder 5 selects 16 first, the printing elements R16, R32,
R48, ... are activated, and printing currents are
simultaneously supplied to them for a period of time
corresponding to the pulse width input to the ENB signal.
10 According to this embodiment, since the numbers of
shift registers 4 and 8 can be decreased with respect to
the total number of printing elements, the circuit
arrangement can be simplified, and the chip size can be
reduced. In this embodiment, the number of control signals
15 (terminals) is three. As in the second embodiment, data
is transmitted over a bus, and a further increase transfer
rate can be attained.
As a printhead used for serial printing, for example,
a printhead having a printing density of 600 dpi and about
20 300 to 600 printing elements is expected to be generally
used in the future. There is a merit in setting the number
of connection terminals connected to the printing apparatus
body to be smaller than that in the prior art as in this
embodiment. When an elongated industrial printhead such

25 as an elongated full-line printhead is used, a scheme of

transferring data signals over a bus to realize high-speed



20 300 to 600 printing elenments is expected to be generally used in the
future. There is a nerit in setting the nunber of connection tergﬁmﬁ&ﬂmﬁ
connected to the printing apparatus body to be snaller than that in the
prior art as in this enbodinent. Wen an el ongated industrial printhead
such 25 as an elongated full-line printhead is used, a schene of
transferring data signals over a bus to realize high-speed - 32 2 7 APR
2005 transfer can be effectively used. [Fifth enbodi nent) A printhead
according to the fifth enbodi nent of the present invention will be
described below. Fig. 12 is a 5 block diagram show ng the arrangenent of a
printhead according to the fifth enbodi nent of the present invention. The

same referencetpynerakscas b thectoutthyeabedi ment denote the sane parts
inthe fifth enbodinent, and a detail ed description thereof wll be

onmitted. In thisiiOheshpdarmaeht)i nput signals for applying driving energy to
printing elenments 1 are also used as |atch signals. The circuit arrangenent
shown in Fig. 12 is Aalpmstthddieasanedasgt hatthehoéwnthrerbagd inddhtexdephet hat
| atches 11 and 12 are additionally used to tenporarily hold data in 15
shift registersrdsantd 8nvdhei&hBy sl hriad sidorrigppl yedgw .dr Feonglénésgy |i ke
t hose descri bed above are not used, and SEL signals also serving as |latch
signal s ar @ uskdochsdaagcensehoehte, thhed numbeemoftiaput B gnaheads three,
whi ch according to the fifth embodiment of the present invention.
The same reference numerals as in the fourth embodiment
denote the same parts in the fifth embodiment, and a
detailed description thereof will be omittéd. In this
10 embodiment, input signals for applying driving energy to
printing elements 1 are also used as latch sigrals.
The circuit arrangement shbwn in Fig. 12 is almost
the same as that shown in Fig. 10 except that latches 11
and 12 are additionally used to temporarily hold data 1n
15 shift registers 4 and 8. The ENB signals for applying
driving energy like those described above are not used, and
SEL signals also serving as latch signals are used. As a
consequence, the number of input signals is three, which
is equal to the number of terminals. AND circuits 6 and
20 7 are used to sort signals input from the DATA terminal into
driving control data and driving energy signals in
accordance with the states of signals input form the SEL
terminal. With this arrangement, signals input from the
ENB terminal can also be used as signal input from the DATA

25 terminal.

Fig. 13 is a timing chart showing the state of each



is equal to the nunber of termnals. AND circuits 6 and 20 7 are used to
sort signals input fromthe DATA termnal into driving control dataARnEI0s
driving energy signals in accordance with the states of signals input form
the SEL termnal. Wth this arrangenent, signals input fromthe ENB
termnal can al so be used as signal input fromthe DATA 25 termnal. Fig.
13 is atimng chart showng the state of each 2 7 APR 2005 signal in the
circuit of this enbodinment. As shown in Fig. 13, while the SEL signal is
ON, control data corresponding to inage data is input fromthe DATA
termnal in synchronismwth CLK and held in the [atches 11 and 12 5 to
select printing elenents to be driven. Wiile the SEL signal is OFF, pulses
correspondi ng ¢ DgH 1 vimotlenes Oycu Bt ghal shfs omms i fRATA t eramighalwrarig i nput to
drive the printing elenents. That is, data associated with the driving
timng of printiqg E} ement se artee | SPUIts fgam the MATAID: t@r ndaad conti nuously
wWth respect to the inage data, and a length of tine (period of tine)

duri ng which therprspdndigng éoeireads darte dsiivgnitc Anohet IseDATA aecoindahce with
the pulse wdth of the data (signal) associated with this driving timng.
15 In this case; sdifdreraritsmimilgibngl&nengyhelgnial $headatalhes Bé sedtldut from
the printing apparatus side in units of blocks. In addition, by nonitoring
a rise in Phe tq i@ e 9finthe Ismiantttfedd, Peherpyrese wildiheotha Wk vi ng

signal is OFF, pulses correspending to driving energy
signals from the DATA terminal are input to drive the
printing elements. That is, data associated with the
driving timing of printing elements are input f?onlthe DATA

10 terminal continuously with respect to the image data, and
a length of time (period of time) during which the printing
elements are driven can be set in accordance with the pulse
width of the data (signal) associated with this driving
timing.

15 In this case, different driving enerqgy signals can
also be sent out from the printing apparatus side in units
of blocks. In addition, by monitoring a rise in the
temperature of the printhead, the pulse width of a driving
energy signal can be changed. In addition to the case

20 exemplified by this embodiment, it is relatively easy to
cope with a case where several pulse tables are required,
a case where the waveform of a driving pulse must be updated
for each block, and the like. For example, the pulse width
can be changed in accordance with the number of printing

25 elements in a block which are simultaneously turned on.

Although not shown, methods other than the method of



energy signal can be changed. In addition to the case 20 exenplified by this
enbodinent, it is relatively easy to cope with a case where sevezaIAPﬂd[][lﬁe
tabl es are required, a case where the waveformof a driving pul se nust be
updated for each block, and the Iike. For exanple, the pulse width can be
changed in accordance with the nunber of printing 25 elenents in a bl ock
whi ch are sinultaneously turned on. Although not shown, nethods other than
the nethod of 2 7 APR 2005 inputting driving energy as the width of a pul se
in applying driving energy may be used. For exanple, grayscale printing
data may be used to print an area corresponding to one pixel with a
plurality dots. By transferring 5 grayscale data corresponding to one pixel
over a data busworttsierg alciy ihgaersd egy iasgt e wasthub f el pvkede datapp 1 hisg
techni que can be reflected in the above enbodi nent. \When, for exanple, one
pi xel is to bedpriimedibyreelrey ilvel ysedi ndgort wxappilet i 9g aglserset s,

grayscal e printing can be perfornmed 10 by transferring grayscal e data over
t he data bus UpPot ENEcH iy Mate Rfatiged foaddinfop? 2¥es epborEPerditan use
a technique of inputting data having a pulse width to the printhead upon
encoding it, &l Yeheératthg' Bpu siéﬂh’é‘i’/fhby P dt BYcOrPESPEAdIRG to t he
code inside the printhead. 15 [Qher Enbodinent] In addition to the four
enbodi nent 8 déEEY Bt ABEVE COAFESROTTRIR0IS ¥ ik CordEitvedda sadi i gnal

I nput et hOdsorCasnerbiealalr}Plgrrgrgslgélrrslergg Olr[c tahse nll)u Stlisleo\;cef hcFata, this

technique can be reflected in the above embodiment. When,
for example, one pixel is to be printed by selectively using
two printing elements, grayscale printing can be performed
10 Dby transferring grayscale data over the data bus upon
encoding the data. In addition, this embodiment can use
2 technique of inputting data having a pulse width to the
printhead upon encoding it, and generating a pulse having
a width corresponding to the code inside the printhead.
15 [Other Embodiment]

In addition to the four embodiments described above,
several methods can be conceived. Such signal input
methods can be arbitrarily set on the basis of the
arrangements of a printhead and printing apparatus. Many

20 methods depend on an image processingmethod for a printhead,
in particular, and the layout of printing elements and
correspondence with blocks are based oﬁ this. Therefore,
an arrangement is preferably set such that whether to
transfer a printing control signal at a high speed or

25 temporarily hold it by using a latch circuit is determined,

in inputting the printing control signal, on the basis of

I
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arrangenents of a printhead and printing apparatus. Many 20 net hods depend
on an inage processing nethod for a printhead, in particular, anp7tAP8 2005
| ayout of printing elenents and correspondence with bl ocks are based on
this. Therefore, an arrangenent is preferably set such that whether to
transfer a printing control signal at a high speed or 25 tenporarily hold it
by using a latch circuit is determned, in inputting the printing control
signal, on the basis of 2 7 APR 2005 the nunber of printing elenments to be
simul taneously driven or block intervals. In any case, as is obvious from
t hese enbodi nents, the present invention provides an arrangenent capabl e of
5 inputting printing control signals_ for the printhead regardl ess of the
nunber of printRR@UERETeRt £ ITHANG eleBS ehESIR RG HTCIMFEEOUSGY SR Y Hput
si gnal, obtained by. bjt-mappjng an inmage to be printed into raster data,
into a multil®%eP %?5nhnt%ﬁg£L§ing it as a printing control 10 signal,
print head control caﬁ%be sinplified, erformance .can. be realized.
e

ang hi_gh s <
Al t hough the arrangetferit™f“ & pri®it i fig® 558g3t5 Omygiﬁaet?mp%ﬁi%ﬁ%%ad of the
present Inventéﬁg_%\%ége&e ir}qfeeg]ccri'ol%egarlo%ﬁ%re’s LE ?gaégﬁg%ﬂegaééﬁfé”éffOr

arbitrating 15 printing contr st gnal’s "i’'s noun a carriage on which
t he print hgad.i’&@pym%dprj[mﬂgﬁg%gprsf%lp{ ifgpe@g? ﬁ?f‘iné}?eé%fmmni cat ed
as well as printing control sighals. For eXanple, the nction of checking
a tenperature sensEi1 @Y of the number of printing elements. That is,
by encoding (converting) an input signal, obtained by .
bit-mapping an image to be printed into raster data, into
a multilevel signal and using it as a printing control
10 signal, printhead control can be simplified, and high
performance can be realized.

Although the arrangement of a printing apparatus
using the printhead of the present invention will be
described later, if an intégrated circuit for arbitrating

15 printing control signals is mounted on a carriage on which
the printhead is mounted, information for the printhead can
be communicated as well as printing control signals. For
example, the function of checking a temperature sensor and
the like on the printhead can be encoded, and the resultant

20 register value is mapped on the integrated circuit.
Alternatively, an image data pattern or grayscale printing
data can be encoded and the timing of feedback control for
them can encoded. A circuit on the printhead is preferably
has a circuit arrangement capable of directly handling

25 these encodeddata todirectly convert the data intodriving

control data for printing elements.



the Iike on the printhead can be encoded, and the resultant 20 register
value is mapped on the integrated circuit. Alternatively, an inag¢mﬂn%m5
pattern or grayscale printing data can be encoded and the tim ng of

f eedback control for themcan encoded. A circuit on the printhead is
preferably has a circuit arrangenent capable of directly handling 25 these
encoded data to directly convert the data into driving control data for
printing elements. 2 7 APR 2005 [ Mechani cal Arrangenent of Printhead] A
printhead is disclosed in Japanese Patent Laid-Open No. 8-108550, which has
an arrangenent in which a circuit for the printhead |ike the one discl osed
in this enbodinent 5 s nDunted as a semconductor integrated circuit on a

substrate on WHIRH'FHITRT g BIRGREMERE L Bryamyefbr is integrally forned
in the sane substrate as t ubst r at r|nt|n enents are

ar r anged. CbV|ouslyf*BrlBFFﬁ?ﬁé&ﬁdﬁﬁﬁfPﬁﬁaﬁﬁb#%?% 5??%6ﬁ:%ﬁl?ﬁ%p%%ove
circuit 10 arr decaoder, _as_an arrangenent out si de
substrate. I\? %&@r%ﬁw gboye%glsr%ﬁl?rran R glsm%mh Bstt & Ui’%( el enent

substrat e) fOrf tJ‘%thM}rb@ﬁé’ é’flLH%l gh%‘%’see!ﬂst%g@&' 0 eplls '&%Eé‘@uﬁ%‘{ rol on

printing el ement's conpl ete es It possib e o forma
hi gh- per f oemance i inthe Wt & Si é%5¥r b , since
t he nunbergof teﬂ%-éﬁs gganectrgl carrlage on |é% Iie printhead is

mount gddcan bes BN zehn iR rgmgtlafwaépénk@qa@ thdigh-yeldability can be
provi de

integrally formed in the same substrate as the substrate
on which printing elements are arranged. Obviously, a
printhead may incorporate a portion of the above circuit
10 arrangement, e.g., a decoder, as an arrangement outside a
substrate. 1f, however, the above circuit is formed as a
substrate (element substrate) for the printhead of the
present invention, printing control on printing elements
is complete. This makes it possible to form a
15 high-performance printhead with a simple arrangement. In
this case, since the number of terminals connected to the
carriage onwhich the printhead is mounted can beminimized,
a printing apparatus with high reliability can be provided.
Figs. 20A to 20C are exploded perspective views
20 showing the mechanical arrangement of an ink-jet printhead
to which the circuit arrangement of the printhead of the
above embodiment 1s applied.
Heating resistors 112 serving as electrothermal
transducers forming printing elements are formed on an
25 element substrate 101 formed by integrating the above

circuit arrangement shown in Fig. 17B with a silicon



Figs. 20A to 20C are expl oded perspective views 20 showi ng the nechani cal
arrangenent of an ink-jet printhead to which the circuit arrangeganHpﬂm&he
pri nthead of the above enbodinment is applied. Heating resistors 112 serving
as electrothermal transducers formng printing elenments are formed on an

25 el enent substrate 101 fornmed by integrating the above circuit arrangenent
shown in Fig. 17B with a silicon 2 7 APR 2005 substrate or the |iKke.
Channel s 111 surround the resistors and extend toward the two sides of the
substrate. A resin such as a dry film SiN, or the |like can be used as a
material for these channels. 5 An orifice plate 102 shown in Fig. 20A has a
plurality of orjifices 121 at positi oppaose heati resistors 112 and

Qps to
is joined to tREPHEABEF FoFATAd e EHQHH%FEJJA'QHFFOHB © 16818RhBWA in
Fig. 20Cis used,to from_a co n |iquid chanber for_ supplying ink, Ink is
supplied 10 f?%ﬂw?*ﬁ%@%éﬁﬁﬁﬁdPyﬁﬁi%V?ﬂﬁ#%%ﬁQggt%%éﬂﬂ%ﬂﬁ%ﬁﬁ¥'t%rSﬁahnan end
portion of the_gl neng(gyb;EL%t§i ,10r%9k§1Eﬁggm%ﬁ8$%E£kP%sE§% €%£31113 for

.. such as \Y <
recei ving external "data-and sf gnal’s are forne wo sides o e “el enent

substrate 101..15 %ﬁg@gdgﬂﬁgﬁepg_Printing Apparatus] Fig. 21 is a

perspective view show ng the outer appearance of a printing apparatus as a
typical embodi ment £0r, Rerteri NG PoLNUHAG BY MY NP dhRaBrd pihead; pf the

of orifices 121 at positions to oppose heating resistors
112 and is joined to the member forming the channels.

A wall member 103 shown in Fig. 20C is used to from

a common liquid chamber for supplying ink. 1Ink is supplied
10 from this common liquid chamber to each channel through an
end portion of the element substrate 101.

Note that connection terminals 113 for receiving
external data and signals are formed on two sides of the
element substrate 101.

15 [Embodiment c¢f Printing Apparatus)

Fig. 21 is a perspective view showing the outer
appearance of a printing apparatus as a typical embodiment
for performing printing by using the printhead of the
present invention. Referring to Fig. 21, a carriage HC

20 engages withaspiral groove 5004 of a lead screw 5005, which
rotates via driving force transmission gears 5009 to 5011
upon forward/reverse rotation of a driving motor 5013. The
carriage HC has a pin (not shown), and is reciprocally
scanned in the directions of arrows a and b in Fig. 21. An

25 integrated ink-jet cartridge IJC which incorporates a

!
w
[ae)
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present invention. Referring to Fig. 21, a carriage HC 20 engages with a
spiral groove 5004 of a |ead screw 5005, which rotates via drivihg APArige
transm ssion gears 5009 to 5011 wupon forward/reverse rotation of a driving
notor 5013. The <carriage HC has a pin (not shown), and is reciprocally
scanned in the directions of arrows a and b in Fig. 21. An 25 integrated
ink-jet cartridge 1JC which incorporates a 2 7 APR 2005 printing head I JH
and an ink tank IT is nounted on the carriage HC. Reference nuneral 5002
denotes a sheet pressing plate, which presses a paper sheet against a

pl aten 5000, ranging 5 fromone end to the other end of the scanning path
of the carriage. Reference nunerals 5007 and 5008 denote photocouplers
whi ch serve a®d™Mom® gsid i i ddt@ctdr 1Rbr tapscddnildi MPUHEDrIsete of a
| ever 5006 of the carriagge in a corresponding region, and used for
switching, e §8XXF¥% He rotating direction of the notor 5013. Reference

the 1 ront suriace OF IEHEASE HUTHE hEQl 2RI Lins SOE8 . B SUatt oR A8F1 co T or
sucking i nk re. h%¥§ Ehggug@ﬁ%@gehngggggraofiéggEga?aqggbgg Olnghe suction
devi ce 5015 pé&lFor B saeton B&Savary “of *The" > pri hting hed 3 Vlargﬁjgbenlng
o0 " bl CORETET BRIR, P RIAES L eS0T d00et s Lol o
back-and-forth diregld on ofe dde lade D188 MBHBET SaALe 5008 denote
photocouplers which serve as a home position detector for
recognizing the presence of a lever 5006 of the carriage
in a corresponding region, and used for switching, e.qg.,
10 the rotating directicen of the motor 5013.
Reference numeral 5016 denotes a member for
supperting a cap member 5022, which caps the front surface
of the printing head IJH; and 5015, a suction device for
sucking ink residue through the interior of the cap member.
15 The suction device 5015 performs suction recovery of the
printing head via an opening 5023 of the cap member 5015.
Reference numeral 5017 denotes a cleaning blade; 5019, a
member which allows the blade to be movable 1in the
back-and-forth direction of the blade. These members are
20 supported on a main unit support plate 5018. The shape of
the blade is not limited to this, but a known cleaning blade
can be used in this embodiment.
Reference numeral 5021 denotes a lever for initiating
a suction operation in the suction recovery operation. The

25 lever 5021 moves upon movement of a cam 5020, which engages

with the carriage, and receives a driving force from the



20 supported on a main unit support plate 5018. The shape of the blade is
not limted to this, but a known cleaning blade can be used in thj#PR 2005
enbodi ment. Reference nuneral 5021 denotes a lever for initiating a suction
operation in the suction recovery operation. The 25 |lever 5021 noves upon
novenent of a cam 5020, which enoages with the carriage, and receives a
driving force fromthe 2 7 APR 2005 driving notor via a known transm ssion
mechani sm such as clutch switching. The capping, cleaning, and suction
recovery operations are perforned at their corresponding positions 5 upon
operation of the |lead screw 5005 when the carriage reaches the hone-position
side region. However, the present inventionis not limted to this
arrangement asirigngg astassyiada obee'dt i ormn dities et Grarte Bt sk rfovah ©isni ngs.
Then, a control circuit for performng the printing 10 control of the

print head abo¢éutFihgswigchdng-pl ock di agram showi ng the arrangenent of a
control circuit of the printing apparatus. Referring to Fig- 16 showi ng the
control circuit, réP8refé@Pitfer alcEATH HWenot®d anSPAtéPPacd SOV eivnput t i ng

a printing signal from an extegpal %$it such as 15 a host conpuyter; 1701, an
MPU, 1702, a FRGH 0SS0t FRP S T VST 8 bPoYF & SERRAH 1) BOse tvens1701;

and 1703, a DRAM for storin £V i oys _dat a gth riu i ng . signal, .printing
data supblt ed JPo™t RESRRERPI g Thold, 1870 CAECH REVS HETorDics RilEss 1704
denotes a gat%e%%k@é(é%é\%okgtposition side region. However, the
presentinventioﬁisrmmﬁUﬁdtedtothisarrangementaslong
as desired operations are performed at known timings.
Then, a contrcl circuit for performing the printing
10 control of the printhead above. Fig. 16 is a block diagram
showing the arrangement of a control circuit of the printing
apparatus. Referring to Fig. 16 showing the control
circuit, reference numeral 1700 denotes an interface for
inputting a printing signal from an external unit such as
15 a host computer; 1701, an MPU; 1702, a ROM for storing a
control program executed by the MPU 1701; and 1703, a DRAM
for storing various data (the printing signal, printing
data supplied to the printing head, and the 1like).
Reference numeral 1704 denotes a gate array (G.A.) for
20 performing supply control of printing data to the printing
head IJH. The gate array 1704 also performs data transier
control among the interface 1700, the MPU 1701, and the RAM
1703. Reference numeral 1709 denotes a carrier motor for
transferring the printing head IJH in the main scanning

25 direction; and 1708, a transfer motor for transferring a

printing sheet. Reference numeral 1705 denotes a head



20 performng supply control of printing data to the printing head IJH The
gate array 1704 also perforns data transfer control anong the iny?nﬁaqmm
1700, the MPU 1701, and the RAM 1703. Reference nuneral 1709 denotes a
carrier notor for transferring the printing head JH in the nmain scanning
25 direction; and 1708, a transfer notor for transferring a printing sheet.
Ref erence nuneral 1705 denotes a head 2 7 APR 2005 driver for driving a
head; and 1706 and 1707, nmotor drivers for driving the transfer notor 1708
and the carrier notor 1709. The operation of the above control arrangenent
will 5 be described below Wen a printing signal is input to the interface
1700, the printing signal is converted into_ printing data for a printing
oper ati on bet eV athéogatel Vg &yhe704 &l L/RE Y 117701, mPRermbE oYem i ver s
1706 and 1707 are driven, and the printing head is driven in 10 accordance
with the printi%gddata"uppri BB ERe"Piedd 1 ‘e wef ERO5CAERUSY geRY VT i ng
the printing operation. Fig. 17 is a block diagram show ng the first
arrangenent e ‘e to explain communi cati on between the head control unit
and the printhead i

: _ Fi b 16. .1n tEe 15 general control arrangene.t_shomn
in Fig. 16, a gate g' ag £7841PE % éﬂ“?@kgﬁﬁiF8Pt5P}nffﬁ§n%§?ﬁ Edﬁgﬂled from
oD, |kt 80e k100 ARIEIEIAL! i SR Bl L2l PASIEDE 4
unit 1720 as TH%%E%%ce 1700, the printing signal is converted into

printing data for a printing operation between the gate

array 1704 and the MPU 1701. The motor drivers 1706 and

1707 are driven, and the printing head is driven in

10 accordance with the printing data supplied to the head

driver 1705, thus performing the printing operation.

Fig. 17 is a block diagram showing the first
arrangement example to explalin communication between the
head control unit and the printhead in Fig. 16. In the

15 general control arrangement shown in Fig. 16, a gate array
1704 is used to centrol printing data supplied from an
interface 1700. A characteristic feature of this
arrangement is that the function of this gate array is
implemented by a raster image control unit 1720 as much as

20 possible.

Referring to Fig. 17, reference numeral 1719 denotes
a carriage on which a printhead 1726 is mounted; 1720, a
raster image control unit for controlling the transfer of
image data in a raster form; 1721, an encoder for reading

25 carriage position information; 1722, a power supply; and

1723 and 1724, connection portions having connection



20 possible. Referring to Fig. 17, reference nuneral 1719 denotes a
carriage on which a printhead 1726 is nounted; 1720, a raster ig?geygpnmgol
unit for controlling the transfer of image data in a raster for 1721, an
encoder for reading 25 carriage position information; 1722, a power supply;
and 1723 and 1724, connection portions having connection 2 7 APR 2005
termnals. For exanple, a conventional printing apparatus uses a technique
of inputting inage data bit-mapped by printer driver software to the
interface 1700 of the printing 5 apparatus and further bit-mapping the data
in accordance with the arrangenent of the printhead (printing elenent array)
using the gate array 1704. For this reason, a nenory 1703 for storing
raster data ist¥¥ 1y accessed, resulting in a decrease in printing
speed. 10 As descrihed above, since encoded printing control data are
sequential |y transf &rted €8P Re PridtHEbd Bt ﬁélnﬁaggeﬂPp?ﬁeEHFi%%?sthese
processes can be speeded up,.and _,the throu ut . can_be inproved. Signal
| i nes containfhgecgﬁfﬁﬁﬁﬁogafﬁpﬁgﬁé?%rﬁﬁm%?qgﬁg PégfgﬁpP g%yd%E{?Eﬁpunit
1720 15 are directly connecte ol g ea 6. Vvi.g the . connection
portions 1723 OEatrnld\;ef% 2% tr}\)ﬂfe‘i—:‘eltne &héeaccﬁagrﬁrg{:]éeﬂ%afhcet ﬁle%og(fion htg}lfd H796 Heles in

Sca””i”9.08?r4§'éHkaéH§“§Ad3%u4%%%%IBQ@—QQngkﬁ PRtayned By .ddhe gngoder
1721. This information serves as a sync signal
with the arrangement of the printhead (printing element
array) using the gate array 1704. For this reason, a memory
1703 for storing raster data is frequently accessed,
resulting in a decrease in printing speed.

10 As described above, since encoded printing control
data are sequentilally transferred to the printhead of the
present invention, these processes can be speeded up, and
the throughput can be improved. Signal lines containing
encoded data generated by the raster image control unit 1720

15 are directly connected to the printhead 1726 via the
connection portions 1723 and 1724.

When the carriage of the printhead 1726 moves in
scanning operation, position detection data is obtained by
the encoder 1721. This information serves as a sync signal

20 in sending out a printing control signal. The raster image
control unit 1720 can also communicate with the power supply
1722 for supplying power to the printhead under the control
of the gate array 1704.

With the above arrangement, control required for

25 printing is implemented. However, an arrangement other

than this arrangement may be employed as long as encoded

_42_



20 in sending out a printing control signal. The raster inmage control unit
1720 can al so communicate with the power supply 1722 for supplyrppAppwmﬁ to
the printhead under the control of the gate array 1704. Wth the above
arrangenment, control required for 25 printing is inplenented. However, an
arrangenment other than this arrangenent may be enpl oyed as | ong as encoded
27 APR ?(6 printing control signals are input in accordance with the
printhead. Fig. 18 shows the second arrangenent exanple of the printing
apparatus with the printhead according to the 5 present invention. This
exanple is alnost the same as the first arrangenent exanple shown in Fig- 17

except that a %ag§narra%t}7§§ﬁfqﬁi%gb&%rgkigg ig mount é%éﬂ]&f} ﬁgrriage
si de on whi chPthé pr?ﬁ%%ea S United." “Accor ingE?o s a rangé ft, the
arrangenment o riﬁ?heég raster image control unit 1720 can further be

r

sinplified cause a printing control signals can be encoded. More

speci fically, signaps,Mmys g, s AN LEeEL0, 2 SAEEREAE /i1 8E0kfiNg (0 2

comuni cati on protoco et ween t raster ge contr 20 and

the gate arrayr1fepnglap Q£§ta@k@§tbttH@Sék?h@hégdgée%wiﬁgceeaﬁﬁet he
nunber of termnals of the connection portions 1723 and 1724. A

communi catsi ony ps o RE Ol n V@Yt 2n Unitguel ¥xseb1E0Ts theho A LALT HmaRRAEgEUS or an
exi sting communi cation protocol may be applied w thout any nodification.
Since the gatgirst arrangément example shown in Fig. 17 except that a

gate array 1725 for arbitration is mounted on the carriage

side on which the printhead is mounted.

According to this arrangement, the arrangement of the

10 rastér image control unit 1720 can further be simplified
because all printing control signals can be encoded. More
specifically, signals may be transmitted to a carriage 1719
according to a communication protocol set between the
raster image control unit 1720 and the gate array 1725.

15 This makes it possible to greatly decrease the number of
terminals of the connection portions 1723 and 1724.

A communication protocol may be uniquely set for the
printing apparatus or an existing communication protocol
may be applied without any modification. Since the gate

20 array 1725 1is mounted on the carriage 1718, the data
communication speed does not depend on the circuit
arrangement of a printhead 1726, and communication can be
performed at a2 higher speed. 1Inaddition, for a serial type
printhead with a print width of about 1/2 to 1 inch, if data

25 are encoded, satisfactory results can be obtained even by

communication at the same transfer rate as in the prior art.

I
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20 array 1725 is nounted or, the carriage 1719, the data conmunication
speed does not depend on the circuit arrangenent of a printhead §7aﬁm‘mmﬁ
comuni cation can be performed at a higher speed. In addition, for a serial
type printhead with a print wdth of about 1/2 to 1 inch, if data 25 are
encoded, satisfactory results can be obtained even by connunication at the
sane transfer rate as in the prior art. 2 7 APR 2005 Conmuni cations with the
gate array 1725 can be classified into transm ssion of encoded raster inmage
data during printing and transm ssion of a printhead information request
command/ recepti on of feedback data, which enables 5 feedback control on a
sensor and the like of the printhead 1726. |f these comunications are
per f or med accor di ng Gogmugn cadiienisny 1§&qdgc 82 t€orpitievatldd of €édb&ek cont r ol
on the prlnthead can be sinplified, In this case, adding a command
register will & écﬁ%‘iloﬁde1ﬁF80E§‘3Wﬂ§1’FW‘P%é’fplelnﬁtoidﬁﬁi {ﬁ)s’éﬁﬁaﬂff%ﬁ‘ih% d5ddy-. Since
a communi cation protocol is determ ned, an additional anctlon can be
easily recogni ”gE&fﬁ%b@ﬁaﬁﬁtEﬁRﬁWFs?¥°Qﬁ é#Bﬁ&PFBﬁa ijﬁéﬂﬁQ%Q%uray
1725 of the carriage 1719 i artl .inc i 15 circuit of the
pr i nt head 1726,6%%9 ﬁ?ﬁ@aagéﬁacsp AP BRSAPRC B T T GHLE BHES mance
can be inplLe te |bed above arra nment_.of .t he
printing pgggh §Cﬁé§PngP% %rlnfﬁgaa ac%g¥53ng ?ng Péd exd
invention, vani:ous mekhods, can.08, oNGioRT .00 gQPfgﬁm according to

an existing sequence, complicated feedback control on the

printhead canbe simplified. 1In this case, addinga command

register will facilitate processing in the printing

10 apparatus body. - Since a communication protocol is
determined, an additional function can be easily

recognized.
Although not shown, if the function of the gate array

1725 of the carriage 1719 is partly incorporated in the
15 circuit of the printhead 1726, a printhead and printing

apparatus with higher performance can be implemented. As

described above, with the arrangement of the printing

apparatus having the printhead according to the present

invention, various methods can be conceived on the basis
20 of communications with the printing apparatus.

Fig. 19 is a view showing the third arrangement
example ¢f the printing apparatus using the printhead
according to the present invention. In this example,
communication between the connection portions 1723 and 1724

25 is performed by radio, and no substantial contact portion



20 of communi cations with the printing apparatus. Fig. 19 is a vi ew show ng
the third arrangenent exanple of the printing apparatus using thp7ﬂWRﬂmﬁead
according to the present invention. In this exanple, conmunication between
t he connection portions 1723 and 1724 25 is perforned by radi o, and no
substantial contact portion 2 7 APR 2005 is provided except for the supply
of power. As a neans for achieving this arrangenent, infrared conmunication
or the like is available. Mre specifically, radio conmunication can be

i npl emented by using infrared emtting and receiving 5 el enents as the
connection portions 1723 and 1724. As described above, signal termnals can
be i ntegrat edis mroviateel syskem byr erfcodupglal d £ gantaral ssgaalesarfofotrhe
printhead. A high-performance printing apparatus can be provided by using

an existing ia&k a8 €ohe AMUNLGRENGRMRNAL 0CAE rOF ed L RRtMEE 2 ¢ B8H @ r the
comuni cation protocol as this comunication protocol. As described above,

the scheme of perfar it 0o L1OLT g, LOBLERE; 001 1D MARIScBhyAnRITYALCALT On

protocol will ~greatlTy 1nflTuences t orns 0O uture printing apparatuses.
15 More specifically, encodi ng print.i control signals, the substantia
nunber of coﬁﬁ?&?ﬁoﬁn?g%%$%%$gtﬁg?gb%ﬂlﬁﬁgarﬁfﬁﬁ?fﬁblgﬁﬁﬁF%fﬁgeBBHQQand t he
printhead can be reduced, and high-speed data transfer can_ be inplenmented-
This makés i¢lpesinlas the et heCr oPPihi @2t i bh P oaddahd220 fAgt her

sinplify the arrangenment of the apparatus as a
described above, signal termirials can be integrated into

one systemby encoding all control signals for the printhead.
A high-performance printing apparatus can be provided by
using an existing infrared communication protocol or

10 another radio communicaticn protocol as this communication
protocol.

As described above, the scheme of performingprinting
control on the basis of a communication protocol will
greatly influences the forms of future printing apparatuses.

15 More specifically, by encoding printing control signals,
the substantial number of connection terminals between the
printing apparatus body and the printhead can be reduced,
and high-speed data transfer can be implemented. This
makes it possible to reduce the communication load and

20 further simplify the arrangement of the apparatus as a
direct printer. Since communication protocols that define
higher transfer rates have increased in number, the

processing speed of a printing apparatus can be effectively
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direct printer. Since communication protocols that define higher transfer
rates have increased in nunber, the processing speed of a printipg APR 2005
apparatus can be effectively 2 7 APR 2005 i ncreased by using this

conmmruni cation nmethod. In the above enbodi nents, droplets discharged from
the printing head are ink droplets, and a liquid stored in the ink tank is
i nk. However, the liquid to be stored in 5 the ink tank is not limted to

i nk. For exanple, a treatnent solution to be discharged onto a printing
mediumso as to inprove the fixing property or water resistance of a
printed image or its inmage quality nmay be stored in the ink tank. Each of
t he enbodi mnentindescsddad, abomey hasi s Idbnrexenplddfied rieetptddit er, whi ch
conprises neans (e.g., an electrothermal transducer, |aser beam generator,

and the like) for geperatipgvRealn8AeHEYtas @fl@ﬁgatytaié@&gr@{@@nfr&%ecution
of ink discharge, and causes a change in state of an ink by the heat

energy, anong .t eg&@%lﬁ % Ré58t§£§tm%ﬁd@%§9E9%”9a$8g§hh Jifksi & Rl nter and
printing nethod, hi'gh-densrty, high-precrsién prinfing operation can be
attained. As the typical arrangenent and principle of the ink-jet printing
system one prdtd itdeéd tBkuseE bgkthé“%5§FER i@epEFﬁBFHIEod?%c§§%%ﬁpi%ﬂ f or
exanple, U S. Patent Nos. 4,723,129 and 4,740,796 is preferable. The above
system i sS>appihicabkd and s tivdr 1 bnet of toolidal | €@ ragratir bemarid 4apentand a
continuous type. Particularly, in the case of the

solution to be discharged onto a printing medium so as to

improve the fixing property or water resistance of a printed

image or its image quality may be stored in the ink tank.

Each of the embodiments described above has

10 exemplified a printer, which comprises means (e.g., an
electrothermal transducer, laser beam generator, and the
like) for generating heat energy as energy utilized upon
execution of ink discharge, and causes a change in state
of an ink by the heat energy, among the ink-jet printers.

15 According to this ink~jet printer é&nd printing method, a
high-density, high-precision printing operation can be
attained.

As the typical arrangement and principle of the
ink-jet printing system, one practiced by use of the basic

20 principle disclosed in, for example, U.S. Patent Nos.
4,723,129 and 4,740,796 is preferable. The above system

is appliceable to either one of so-called an on-demand type

and a continuous type. Particularly, in the case of the
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2 7 APR 2005 on-demand type, the systemis effective because, by applying
at |east one driving signal, which corresponds to printing infornptPRAIBNd
gives a rapid tenperature rise exceeding nucleate boiling, to each of

el ectrothermal 5 transducers arranged in correspondence with a sheet or
liquid channels holding a liquid (ink), heat energy is generated by the

el ectrothermal transducer to effect film boiling on the heat acting surface
of the printing head, and consequently, a bubble can be fornmed in the
liquid (ink) 10 in one-to-one correspondence with the driving signal. By

di scharging the liquid (ink) through a discharge opening by growh and
shrinkage of bhedbubhbe,taie] easte ongsdempliat eifsetatined.bddatide, dbywi ng
signal is applied as a pulse signal, the growh and shrinkage of the bubble

can be 15 attab{a@giihass@me!asétaeeleaaﬁgwﬁwlsxgmle}chheaﬁ i sehar geq ot o the
liquid (ink) wmth the particularly high response characteristics. As the

pul se driving_si I i.scl.osed.in_ U - :Pa , 463, 359 and

B 5a5, 962 r e ab P b ThRBRR R IR PivRrer Sordl Lelbsteiurd i he
erfornmed by using the conditions described in U.S. Patent No. 4,313,124 of

e Trvent s oncRRE e pe) SRR Ay TS T Dy afer B0t afd CcoR AR REL: act s ng

surface. 2 7 APR 2005 As an arrangenment of the printing head, in addition
to the arrfangérensdusesscamiangeidon rofcol eraye ez M esh a2 sheet or

liguid channels holding a liquid (ink), heat energy is

generated by the electrothermal transducer to effect film

boiling on the heat acting surface of the printing head,

and consequently, a bubble can be formed in the liquid (ink)

10 in one-to-one correspondence with the driving signal. By

discharging the liquid (ink) through a discharge opening

by growth and shrinkage of the bubble, at least one droplet

is formed. If the driving signal is applied as a pulse

signal, the growth and shrinkage of the bubble can be

15 atteined instantly and adeguately to achieve discharge of

the liquid (ink) with the particularly high response
characteristics.

As the pulsedrivingsignal, signalsdisclosed in U.S.

Patent Nos. 4,463,359 and 4,345,262 are suitable. Note

20 that further excellent printing can be performed by using

the conditions described in U.S$. Patent No. 4,313,124 of

the invention which relates to the temperature rise rate

of the heat acting surface.
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| i quid channels, and el ectrothermal transducers (linear |iquid channels or
right angle |iquid channels) as 5 disclosed in the above specifi c%qimﬂnﬂﬁt he
arrangenent using U S. Patent Nos. 4;558,333 and 4, 459, 600, whic di scl ose
t he arrangenent having a heat acting portion arranged in a flexed region is
also included in the present invention. In addition, the present invention
can be 10 effectively applied to an arrangenent based on Japanese Patent
Lai d- Open No. 59-123670 which discloses the arrangenent using a slot common
to a plurality of electrothermal transducers as a discharge portion of the
el ectrothermal transducers, or Japanese Patent Laid-Open 15 No. 59-138461
whi ch di scl oses t hefargdargereraentiii o dhe ppemt o feachbsor Bidgtaopr essure
wave of heat energy in correspondence with a discharge portion.

Furt hernore, as @hd Wdrdrigwendnype spri admingndeach hatvidigcha rkengbhzles,
corresponding to the width of a maximum printing 20 nedi um which can be

printed by theigniatehangtiber ahhecacrapgenBhhatht ehnsabbsttesitheatul I-11ine
|l ength by conbining a plurality of printing heads as disclosed in the

head obtai ned by ar K BF1 ht (g REGS | BULEr allS Ban B UCEd ) nsaddi 1 on,
embodi mend, AT BhL8Sgn: B ee il 1Y ConEtt G 1o THo ApPAFAFTE Fmin-uni ¢
using U.S. Patent Nos. 4,558,333 and 4,459,600, which
disclose the arrangement having a heat acting portion
arranged in a flexed region is also included in the_present
invention. In addition, the present invention can be
10 effectively applied to an arrangement based on Japanese
Patent Laid-Open No. 59-123670 which discloses the
arrangement using a slot common to a plurality of
electrothermal transducers as a discharge portion of the
electrothermal transducers, or Japanese Patent Laid-Open
15 No. 59-138461 which discloses the arrangement having an
opening for absorbing a pressure wave of heat energy in
correspondence with a discharge portion.
Furthermore, as a full line type printing head having
a length correspending to the width of a maximum printing
20 medium which can be printed by the printer, either the
arrangement which satisfies the full-line length by

combining a plurality of printing heads as disclosed in the

above specification or the arrangement as a single printing
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and can receive an ink fromthe apparatus main unit upon being nounted on
the apparatus main unit but also a cartridge type printing head jmn ARRi0 an
ink tank is integrally arranged on the printing head itself can be 10
applicable to the present invention. It is preferable to add recovery neans
for the printing head, prelimnary auxiliary means, and the |like provided
as an arrangenent of the printer of the present 1invention since the '
printing operation can be further 15 stabilized. Exanples of such neans
include, for the printing head, capping neans, cleaning neans,
pressurization or suction nmeans, and prelimnary heating neans using

el ect r ot her mathe & d aristduicerd pbyafhorinenghent n hgng dlembntin teg ra ldgnbinabe on
thereof. It is also effective 20 for stable printing to provide a
prelimnary disedarge node which perforns discharge i ndependently of
printing. Furthernore, as a printing node of the printer, not only a

printing node USingh?”éMd@tPBhFa%ﬁtCQhQﬁySHHheﬁ%h%h@%%b%e7cﬁﬁﬁ>2???e0r the
i ke, but also at |east one of a nulti-color node using a plurality of

different colors or a.full-coal or e ,achjeved by color,.m xing can be
ol orent eq_ipEreing Hedid.” 88 < IPfiteq 330 RY Sthde ERLOLIMEAE IR0 0% o)
by conmbining 5 a plurality of printing heads. Mreover, in each of the
above- menti oned i SdiSrertica oY G {£o fPENEPBRAI AT HS| Ba hRSHAEH t hat

the ink is a liquid. Alternatively, the present invention may enploy an
and can receive an ink from the apparatus main unit upon

being mounted on the apparatus main unit but also a

cartridge type printing head in which an ink tank is

integrally arranged on the printing head itself can be
10 applicable to the present invention.

It is preferable to add reccvery means for the
printing head, preliminary auxiliary means, and the like
provided as an arrangement of the printer of the present
invention since the printing operation can be further

15 stabilized. Examples of such means include, for the
printing head, capping means, cleaning means,
pressurization or suction means, and preliminary heating
means using electrothermal transducers, another heating
element, or a compbination thereof. It is also effective

20 for stable printing to provide a preliminary discharge mode
which performs discharge independently of printing.

Furthermore, as a printing mode of the printer, not

only a printingmode usingonly aprimary color such as black

|
oL
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ink which is solid at roomtenperature or |ess and softens 10 or |iquefies
at roomtenperature, or an ink which |iquefies upon application oﬁ7qwm$§%
printing signal, since it is a general practice to performtenperature
control of the ink itself within a range from30C to 70C in the ink-jet
system so that the ink viscosity can fall within a stable discharge 15
range. In addition, in order to prevent a tenperature rise caused by heat
energy by positively utilizing it as energy for causing a change in state
of the ink froma solid state to a liquid state, or to prevent evaporation
of the ink, 20 an ink which is solid in a non-use state and |iquefies upon
heating may beruskd.likeanyuieaskso at ke sithixte Idfggeuds i-gpdarrappticati on
of heat energy according to a printing signal and is discharged in a liquid
state, an inkuswhghe plBCalld tf APRI200&r degiaed dre ool a divflyl ~edod modeaches a
printing nmedium or the like, is applicable to the present invention. In

this case, afchikvEB¥bPeoldrt HakedqopPeYd enphemthethelMmhe pransducers
while being held in a liquid or solid state in 5 recess portions of a porous

heet th I i [ P id- : _
34-56847 o GO ITo00 CFATPHE Ar GoORt IR a0 (e anb e heRPRERaY (il m
boiling system he ;,above- nentioned inks. 10 The

. . nost _effective for R
present i ven?l%ﬁuﬁﬁilbé QppPredttB89a"§94tem

Moreover, in each of the above-mentioned embodiments
of the present invention, it is assumed that the ink is a
liquid. Alternatively, the present invention may employ an
ink which is solid at room temperature or less and softens

10 or liquefies at room temperature, or an ink which liquefies
upon application of a use printing signal, since it is a
general practice to perform temperature control of the ink
itselfwithina range from30°C to 70°C in the ink-jet systen,
so that the ink viscosity can fall within a stable discharge

15 range.

In addition, in order to prevent a temperature rise
caused by heat energy by positively utilizing it as energy
for causing a change in state of the ink from a solid state
to a liquid state, or to prevent evaporation of the ink,

20 an ink which is solid in a non-use state and liquefies upon
heating may be used. 1In any case, an ink which liquefies

upon application of heat energy according to a printing

signal and is discharged in a liguid state, an ink which



constituted by a plurality of devices (e.g., host conputer, interface,
reader, printer) or to an apparatus conprising a single device (@7@$R2M5
copyi ng machine, facsimle nmachine). Further, the object of the present
invention can also 15 be achieved by providing a storage nedi um storing
program codes for perform ng the aforesaid processes to a conputer system
or apparatus (e.g., a personal conputer), reading the program codes, by a
CPU or MPU of the conputer system or apparatus, fromthe storage nmedi um
then executing the 20 program In this case, the program codes read from
the storage nediumrealize the functions according to the enbodi nents, 2 7

APR 1005 and Beﬁlﬁgowg@omiyymm&mlng AR HYOGr %mlmqeﬁ; me@Ask t ut-es the
i nvention. Furt the storage medium such as a floppy disk, a hard disk,

ﬁgnoegig?:le ggpéﬁﬁgggg§tggggi&gég qﬁ%él qﬁ- ReUSet ?IﬁtprOV| %EIC tape. @

program codes. Furthernpre, besides aforesaid functions accordlng to the
above enbodi nBATE ard® rEAKi Y84 YE exeEURFRE tHP DIt aft SEEARENERMER ar e

read by a conputer, the present invention 10 includes a case where an OS
(operating sy§¥éﬁfdbﬁerﬁéﬂﬂﬂﬁébeW@@khﬁéd0H7ﬁhél@éﬁﬁu@érs%k#dGﬁﬁﬁxalpart or
entire processes in accordance with designations of the program codes and
real i zes faunctéoassapootiong bd thecalvose sdrdzadi aent lsrokwn t hek avr east he
present invention also includes a
described in Japanese Patent Laid-Open No. 54-56847 or
60-71260. In the present invention, the above-mentioned
film boiling system is most effective for the above-
mentioned inks.

10 The present invention can be applied to a system
constituted by a plurality of devices (e.g., host computer,
interface, reader, printer) or to an apparatus comprising
a single device (e.g., copyingmachine, facsimilemachine).

Further, the object of the present invention can also

15 Dbe achieved by providing a storage medium storing program
codes for performing the aforesaid processes to a computer
system or apparatus {(e.g., a personal computer), reading
the program codes, by a CPU or MPU of the computer system
or apparatus, from the storage medium, then executing the

20 program.

In this case, the program codes read from the storage

medium realize the functions according to the embodiments,
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15 case where, after. the programcodes read fromthe storage nedium are
witten in a function expansion card which is inserted into the @@ﬂ@ﬂﬂ&ﬁ or
in a nenory provided in a function expansion unit which is connected to the
conputer, CPU or the like contained in the function expansion card 20 or
unit perforns a part or entire process in accordance with designations of
the program codes and realizes functions of the above enbodi nents. As nmany
apparently widely different enbodi nents of 2 7 APR 2005 the present

i nvention can be made wi thout departing from the spirit and scope thereof,
it is to be understood that the invention is not limted to the specific

enbodi nents  dher eglc exceptags deédned | scéhengppendedpebairal. fodeAPR 2005
WHAT IS CLAIMED IS: 1. A printhead characterized by conprising: a plurality

of printing elgnenis,{dd fi& Pr+oting,. a block selection circuit (5, 9)
for outputting a 5 selection signal for selecting a block of a plurality of

printing el enments that, ,can si_ul tanequsly driven;_ a _printing,control
circuit (8, 8') fofnbt?ﬁﬁftgﬁf gg% €9§iﬁ88§¥8hafu?ofﬁéglg%??@él9lﬁgiving

said printing el enents, together wth the selection signal, to each of said
10 printing € BAEACE S5 2P é&ﬁ&r}o‘gn%}é' fiMapNShiyeRIatE L dhak s iGhdMreans (4,

8) for receiving external inmage data to be input to said printing control
circuit, 5 CD-R, a magnetic tape, a non-volatile type memory card, and

ROM can be used for providing the program codes.
Furthermore, besides aforesaid functions according to the
above embodiments are realized by executing the program
cocdes which are read by a computer, the present invention

10 includes a case where an OS (operating system) or the like
working on the computer performs a part or entire processes
in accordance with designations of the program codes and
realizes functions according to the above embodiments.

Furthermore, the present invention also includes a

15 case where, after the program codes read from the storage
medium are written in a function expansion card which is
inserted into the computer or in a memory provided in a
function expansion unit which is connected to the computer,
CPU or the like contained in the function expansion card

20 or unit performs a part cr entire process in accordance with
designations of the program codes and realizes functions
of the above embodiments.

As many apparently widely different embocdiments of



wherein said input nmeans (4, 8) is adapted to receive the inmage data and
bl ock sel ection data input to said block 15 selection circuit ina APRS005
format of a plurality of consecutive bits. 2. A printhead characterized by
conprising: a plurality of printing elenments (1) for printing; a block
selection circuit (5) for outputting a 20 selection signal for selecting a
bl ock of a plurality of printing elenents that can be simnmultaneously
driven; a printing control circuit (8, 8) for outputting a driving signal
for selectively driving said printing elenents, together with the selection
signal, to each of said 25 printing elenents in correspondence wth inmage
data; and inpuk peasent4in8nfoonreseid nghdxtaritalut mege rddtnay Zr6mAPR 2005
to be input to said printing control circuit, wherein said input neans (4,
8) is adapted t@ LE¢ehVeind heodgmas dala i Rra; buseo fd MRfaddfs @ whaki ty of |
its. 3. The printhead according to claim1 or 2, characterized 5 in that

I

said i nput nmeans (4, _8).1i t O, | el r i.ve t i.ma dat a
over a pIuraI%E? éPvgpéﬁgﬁ ??ﬁ@%gﬁﬁiﬁﬂgggﬁ%’ A§¥¥§§§Hfhgmggﬁﬁpﬁg§3
according to any one of clains to 3, .characterized in.that said input
means (4. 8) {UCa8A% SUCEBT 6 PECANcH 4t AFnoBRFOSSHf CA2pMEs. 5. A

printhead characterized by conprising: a plurality of printing elenents (1)
for printing;
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a block selection circuit (5, 11) for outputting a selection signal for
sel ecting a block of a plurality of 15 printing elenents that canjheAPR 2003
simul taneously driven; a printing control circuit (8, 12) for outputting a
driving signal for selectively driving said printing elenents, together
with the selection signal, to each of said printing elenents in
correspondence with image data; and 20 input neans (4, 6, 7) for receiving
external inmage data to be input to said printing control circuit, wherein
said input nmeans (4, 6, 7) is adapted to receive data associated with a

printing el gt o icMizvgqetd Mgl continuously with the image data. 25 6. The
printhead according to claimb5, characterized in that a printing el enent

driving tine is set in accordance 2 7 APR 2005 with the data associated with

the driving ttimng ofinkie idMerd a6ceudbgchbpp@nyinge of claims 2 to 6,
characterized in that said input nmeans (4, 6, 7) Is adapted to receive data

input to said bl ock seleatign oF Uit Dot egeBak switlh tbe prageidata. 8. The
printhead according to claim7, characterized in that said input neans (4,
6, 7) is adapted tz0 oK HeQUSItY onf @Geicve tt e, i magefdat auapdtdahg anput to
said block selection circuit. 10 9. The printhead according to any one of
claims 15t 0 leahamactiemaZeddm sdiaictdaigd abbacok kselfeat panreltewi 6£(5, 41 )
printing elements that can be simultaneously driven;
a printing control circuit (8, 8') for outputting a
driving signal for selectively driving said printing
elements, together with the selection signal, to each of said
10 printing elements in correspondence with image data; and
input means (4, 8) for receiving external image data
to be input to said printing control circuit,
wherein said input means (4, 8) is adapted to receive
the image data and block selection data input to said block
15 selection circuit in a bus format of a plurality of
consecutive bits.
2. A printhead characterized by comprising:
a plurality of printing elements (1) for printing;
a block selection circuilt (5) for outputting a
20 selection signal for selecting a block of a plurality of
printing elements that can be simultaneously driven;
a printing control circuit (8, 8') for outputting a
driving signal for selectively driving said printing
elements, together with the selection signal, to each of said

25 printing elements in correspondence with image data; and

input means (4, 8) for receiving external image data



i ncl udes a decoder. 10. The printhead according to any one of clainms 1 to 9,
characterized in that said printing el ement (1) performs 15 pri ngifngPRo}03
usi ng heat energy. 11. The printhead according to any one of clainms 1 to 9,
characterized in that said printing elenment perfornms printing by
di scharging ink. 12. A nmethod of driving a printhead including a plurality
20 of printing elenents (1) for printing, a block selection circuit (5, 4')
for outputting a selection signal for selecting a block of a plurality of
printing elenents that can be simultaneously driven, a printing control
circuit (8, 8') for outputting a driving signal for selectively driving 25
the printingtel peentputt ogesdiad mtirtirhe celteetli eirgiugnal , to each of the
printing elenents in correspondence with inmage 2 7 APR 2005 data, and input
means (4, 8) for rebergingaedd énpak nemge (4dad p itsoabepikrputo treddieepri nti ng
control circuit, characterized by conprising the steps of causing the input
means (4, 8)the imeeeveéatheimxa érumlforimdtmade adatlaradd tlyl ofkbsekecti on data
input to the block selection circuit in a bus format of a plurality of
consecutive Bits, Bndrraudinegdsadebpting tagleom tolr i riadwinactel;iz8d) to
drive the printing el ements of a block selected by the block selection
circuit (8, 81 yhah sar@ebpondeira sy t4h 800 ishedapage dat RaradleAlyet hod of
driving a printhead incJuding a plurality , ) ,
receive the image data over aplurality of signal lines (DATAQ
to DATAZ).
4. The printhead according to any one of cleims 1 to 3,
characterized in that said input means (4, 8) is adapted to
10 receive data in units of 4 bits.
5. A printhead characterized by comprising:
a plurality of printing elements (1) for printing;
a block selection circuit (5, 11) for outputting a
selection signal for selecting a block of a plurality of
15 printing elements that can be simultaneously driven;
a printing control circuit (8, 12) for outputting a
driving signal for selectively driving said printing
elements, together with the selection signal, to each of said
printing elements in correspondence with image data; and
20 input means (4, 6, 7) for receiving external image data
to be input to said printing control circuit,
wherein said input means (4, 6, 7) is adapted to receive
data assoclated with a printing element driving timing
continuously with the image data.

25 6. The printhead according to claim 5, characterized in

that a printing element driving time is set in accordance
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of printing elenents (1) for printing, a block selection circuit (5) for
outputting a selection signal for selecting a block of a pluralily AR 2005
printing elenments that can be 15 sinmultaneously driven, a printing control
circuit (8, 8 ) for outputting a driving signal for selectively driving the
printing elements, together with the selection signal, to each of the
printing elenments in correspondence with image data, and input neans (4, 8)
for receiving external image 20 data to be input to the printing control
circuit, characterized by conprising the steps of causing the input neans
(4, 8) to receive the external 1image data in a bus format of a plurality of

bits, and c i ! ri i : hrC U4, t: FyI drive the
ﬁgthéatiéjté)b%sg% &gaetlcéemtdi h & !&éilv(l%g %1}n1"n‘§t.

printing 25 element of a cted by said block selection circuit in

correspondenge W tfhd he if@as dakeordi AgAER 2002k orThe aRRENSd: agrording to
claim 12 or 13, characterized in that the input nmeans (4, 8) parallelly

recei ves thecidmge: ettt Qrekhat i @liinpyitohes8hgned, o, nes {DATRP R D TA3) .
15. The method according to any one of clainms 12 to 14, 5 characterized in

that the inpw reedsvd 4at® TgRal URS sddldbliod kUBkliecofioh biksuit6. A nethod
of driving a printhead including a plurality of printing elements (1) for
printings a th@gskheseleicti ahe ciMagyd tdatz,. 11) for outputting a sel ection
signal for 10 selecting a block of a plurality of printing el enents that
can be sinulg8 aneoudlsy pdriintdreadaapronting tortliedm i rchetadBerized in
that said input means (4, 6, 7) is adapted to continuously
receive the image data and data input to said block selection
circuit.

10 9. The printhead according to any one of claims 1 to 8,
characterized in that said block selection circuit (5, 4')
includes a decoder.

10. The printhead according to any one of claims 1 to 9,
characterized in that said printing element (1) performs

15 printing by using heat energy.

11. The printhead according to any one of claims 1 to 9,
characterizedvin that said printing element performs
printing by discharging ink.

12. A method of driving a printhead including a plurality

20 of printing elements (1) for printing, a block selection
circuit (5, 4') for outputting a selection signal for
selecting a block of a‘plurality of printing elements that
can be simultaneously driven, a printing control circuit (8,

8') for outputting a driving signal for selectively driving

25 the printing elements, together with the selection signal,

to each of the printing elements in correspondence with image



12) for outputting a driving signal for selectively driving the printin
el enents, together with the selection signal, to each of the pripfiAR} 20
el enents in correspondence with i mage 15 data, and input neans (4, 6, 7) for
receiving external inage data to be input to the printing control circuit,
characterized by conprising the steps of causing the input neans (4, 6, 7)
to receive data associated wth a printing elenent driving timng 20
continuously with the inage data, and causing the printing control circuit
(8, 12) to drive the printing elements of a block selected by the bl ock
selection circuit (5, 11) in correspondence with the inmage data. 17. The
met hod accordiang, tongl avputdesizar@ct eni zed réce2bihdadx©e prd Ntingeel ement
driving tine is set in accordance wth the data associated with the driving
timng. 2 7 &PRa2005p48inghe tetttod mcoaridiongona rany cdneudft,cl ains 13 to 17
characterized in that the input neans receives data input to the block
sel ection cicharéctegetdeérbw ¢dmpiesinmpgheadattaps ©¥. The net hod according to
claim 18, characterized in 5 that the input means continuously receives the
i mage data and datausnpattheoinpet hlescks $é€) €3t toresiaiod the 2k terha lnet hod
according to any one of clainms 12 to 19, characterized in that the bl ock
sel ecti o ci teapge dach udied blodecleactiny ZetaTHePwst hod thecbldickg to any
one of clainms 12 to 20, characterized in that the printing el ement (1)
per f or s selection circuit in a bus format of a plurality of
consecutive bits, and causing said printing control circuit
(8, 8') to drive the printing elements of a block selected
by the block selection circuit (8, 8') in correspondence with
10 the image data.
13. A method of driving a printhead including a plurality
of printing elements (1) for printing, a block selection
circuit (5) for outputting a selection signal for selecting
a block of a plurality of printing elements that can be
15 simultanecusly driven, a printing control circuit (8, 8')
for outputting a driving signal for selectively driving the
printing elements, together with the selection signal, to
each of the printing elements in correspondence with image
data, and input means (4, 8) for receiving external image
20 data to be input to the printing control circuit,
characterized by comprising the steps of
causing the input means (4, 8) to receive the external
image data in a bus format of a plurality of bits, and causing
said printing control circuit (8, 8') to drive the printing

25 element of a block selected by said block selection circuit

in correspondence with the image data.



printing by using heat energy. 22. The nethod according to any one of clains
12 to 20, characterized in that the printing el ement (1) perforng] AP 2005
printing by discharging ink. 23. A data output apparatus for outputting
i mage data and a bl ock selection signal to input neans (4, 8) of a
printhead, said printhead including a plurality of printing elenments (1)
for printing, a block selection circuit (5, 4') for 20 outputting the
sel ection signal for selecting a block of a plurality of printing elenents
that can be sinultaneously driven, a printing control circuit (8, 8') for
outputting a driving signal for selectively driving said printing elenents
toget her withst he Biedeeithod acgbabihg ©aeh aah saidk 25, pehatadgeel s@nts in
correspondence with the inage data, and said input neans for receiving
external i nmage tdattathe treputpeianz 74 ARR pADS11elsaikquived necamgel
circuit, wherein said data output apparatus outputs the inmage data and the
bl ock sel ectdatastogeala ipbutatlotgard dlgokl lselect (OATAD rteuiDATES) 4" ), in a
bus format of a plurality 5 of consecutive bits 24. A data output apparatus
for outputtihy.ineflee dettthad adoypdimedns e, o8 of alpimat heade khid
printhead including a plurality of printing elenents (1) for printing, a
bl ock sél ecehanactiexided (8) thet shepurpihgneaseldaet Bonrefghaesfdrtao
selecting a block of a plurality of printing elenents that can be
si mul t aneousty @riveref & pgeititi ng control circuit (8,
16. A method of driving a printhead including a plurality
of printing elements (1) for printing, a block selection
circuit (5, 11) for outputting a selection signal for
10 selecting a block of a plurality of printing elements that
can be simultaneously driven, a printing control circuit (8,
12) for outputting a driving signal for selectively driving
the printing elements, together with the selection signal,
to each of the printing elements in correspondence with image
15 data, and input means (4, 6, 7) for receiving external image
data to be input to the printing control circuit,
characterized by comprising the steps of
causing the input means (4, 6, 7) to receive data
associated with a printing element driving timing
20 continuously with the image data, and causing the printing
control circuit (8, 12) to drive the printing elements of
a block selected by the block selection circuit (5, 11) in
correspondence with the image data.
17. The method according to claim 16, characterized in

25 that a printing element driving time is set in accordance

with the data associated with the driving timing.



8') for outputting a driving signal for selectively driving said printing
el ements together with the selection signal to each of said printimgPR 2005
el enents in correspondence with the 15 inage data, and said i nput nmeans for
receiving external inmage data to be input to said printing control circuit,
wherein said data output apparatus outputs the inage data in a bus format of
a plurality of bits. 25. The apparatus according to claim23 or 24, 20
characterized in that the inage data is parallelly output to said input
means (4, 8) over a plurality of signal lines. 26. The apparatus according
to any one of clains 23 to 25, <characterized in that data is output to said
i nput neans (4. 8fhenmalined ercerping. tosany. ope daf achriputldpparkt us for
outputting inage data to input neans (4, 6, 7) of a printhead, said
printhead i n€Ehadra§ezizeApRN2bbEt athe kUt Weam SprERELNG Sef@RRntRPYR) for
printing, a block selection circuit (5 11) for outputting a selection
signal for &81'€k blgck BEHRREBHPN £1Z1aWA FogebrepMint Hee éfémentatat hat can
be sinultaneously driven, a printing control 5 circuit (8, 12) for,
out putting aldrivi ngesM§Rards 8FCcoselagt Foefy2HRi anCl%%(%Ctperﬂﬁqq'ng”bl enent s
together with the  selectjon signal to each of said pripnting elepents in
correspon'%c,iweneg‘aﬁ Fﬁeth%pFﬁa’@%aHgt%?ma’rfﬂJ% TGt Vigah8 et Hgag?e%%’f‘?/i ng
external inmage data_to be. i u% to, said printin 10 control circuit,
Wherein sai d2ds: Booat SOPCSpha: APEePoqr purs fat hon HEGEIE,

20. The method according to any one of claims 12 to 19,

characterized in that the block selection circuit includes

a decoder.

10 21. The method according to any one of claims 12 to 20,
characterized in that the printing element (1) performs
printing by using heat energy.

22. The method according to any one of claims 12 to 20,
characterized in that the printing element (1) performs

15 ‘printing by discharging ink.

23. A deta output appareatus for outputting image date and
a block selection signal to input means (4, 8) of a printhead,
said printhead including a plurality of printing elements
(1) for printing, a block selection circuit (5, 4') for

20 outputting the selection signal for selecting a block of a
plurality of printing elements that can be simultaneously
driven, a printing control circuit (8, 8') for outputting
a driving signal for selectively driving said printing
elements together with the selection signal to each of said

25 printingelements in correspondence with the image data, and

said input means for receiving external image data to be input



associated with a printing element driving timng continuously with the

i mage data. 28. The apparatus according to claim27, characterizef?7iAPR 208
that the data associated with the driving timng is data for setting a
printing elenent driving tine. 29. The apparatus according to any one of
claims 24 to 28, <characterized in that data supplied to said bl ock
selection circuit is output to said input neans, together with the inmage
20 data 30. The apparatus according to claim?29, characterized in that the
i mge data and data supplied to the block selection <circuit are
continuously output to said input neans. 31. The apparatus according to any

one of claing, 23 {9 30 nt Avy @derdizea i that said block selection
circuit includes ~a‘decoder. 2 7 APR 2005 32. The apparatus according to any

one of clains 23 tyhddein GRAIAGKERI E&EHLH rax@isdoftptkngnel erp (1)
perfornms printing by using heat energy. 33. The apparatus according to any

one of clai 23 41 3he Blsharadteariizad diynihati ngaitd tRr isaticnglelkement (1)
perfornms printing by discharging ink.
selection circuit (5, 4'), in a bus format of a plurality
5 of consecutive bits.

24. A data output apparatus for outputting image data to
input means (4, 8) of a printhead, said printhead including
a plurality of printing elements (1) for printing, a block
selection circuit (5) for outputting a selection signal for

10 selecting a block of a plurality of printing elements that
can be simultaneously driven, a printing control circuit (8,
8') for outputting a driving signal for selectively driving
said printing elements together with the selection signal
to each of said printing elements in correspondence with the

15 image data, and said input means for receiving external image
data to be input to said printing control circuit,

wherein said data output apparatus outputs the image

data in a bus format of a plurality of bits.
25. The apparatus according to claim 23 or 24,

20 characterized in that the image data is parallelly output
to said input means (4, 8) over a plurality of signal lines.
26. The apparatus according to any one of claims 23 to 25,
characterized in that data is output to said input means (4,
8) in units of 4 bits.

25 27. A data output apparatus for outputting image data to

input means (4, 6, 7) of a printhead, saidprinthead including
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a plurality of printing elements (1) for printing, a block
selection circuit (5, 11) for outputting a selection signal
for selecting aiblock of a plurality of printing elements
that can be simultaneously driven, a printing control
circuit (8, 12) for outputting a driving signal for
selectively driving said printing elements together with the
selection signal to each of said printing elements in
correspondence with the image data, and said input means for
receiving external image data to be input to said printing
control circuit,

wherein said data output apparatus outputs data
associated with a printing element driving timing
continuously with the image data.
28. The apparatus according to claim 27, characterized in
that the data associated with the driving timing is data for
setting a printing element driving time.
29. The apparatus according to any one of claims 24 to 28,
characterized in that data supplied to said block selection
circuit is output to said input means, together with the image
data.
30. The apparatus according to claim 29, characterized in
that the image data and data supplied to the block selection
Circuit are continuously output to said input means.
31. The apparatus according to any cne of claims 23 to 30,
characterized in that said block selection circuit includes

a decoder.



77 APR 2003

32. The apparatus according to any one of claims 23 to 31,
characterized in that said printing element (1) performs
printing by using heat energy.

33. The apparatus according to any one of claims 23 to 32,
characterized in that said printing element (1) performs

printing by discharging ink.



