INPUT CONTROL SIGNALS PROPAGATED OVER SIGNAL PATHS

Background
[0001] A printing system can include a printhead that has nozzles to dispense

printing fluid to a target. In a two-dimensional (2D) printing system, the target is a
print medium, such as a paper or another type of substrate onto which print images .
can be formed. Examples of 2D printing systems include inkjet printing systems that
are able to dispense droplets of inks. In a three-dimensional (3D) printing system,
the target can be a layer or multiple layers of build material deposited to form a 3D

object.

[0001a] Document US 6,575,548 B1 pertains to a printing system and protocol for
providing efficient control of energy characteristics of an inkjet printhead. The
printing system includes a controller, a power supply and a printhead assembly
having a memory device and a distributive processor integrated with an ink driver.
The distributive processor maintains energy characteristics of the printhead assembly
within preprogrammed acceptable boundaries.

Brief Description Of The Drawings

[0002] Some implementations of the present disclosure are described with

respect to the following figures.

[0003] Fig. 1 is a block diagram of a fluid ejection device according to some
examples.

[0004] Fig. 2 is a block diagram of a printing fluid cartridge including a printhead
according to some examples.

[0005] Figs. 3A-3D are block diagrams of arrangements that use voltage dividers

to provide separate signal paths, according to some examples.

[00086] Fig. 4 is a block diagram of an arrangement that includes selectors and a
memory encoder including shift registers, according to some examples.
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[0007] Fig. 5 is a circuit diagram of shift register cell according to some examples.

[0008] Fig. 6 is a block diagram of a control circuit for a fluid ejection device,
according to some examples.
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[0009] Fig. 7 is a flow diagram of a process according to some examples.

Detailed Description

” o

[0010] In the present disclosure, the article “a,” “an”, or “the” can be used to refer

to a singular element, or alternatively to multiple elements unless the context clearly

” oy

indicates otherwise. Also, the term “includes,” “including,

” o ” o

comprises,” “comprising,”
‘have,” or “having” is open ended and specifies the presence of the stated

element(s), but does not preclude the presence or addition of other elements.

[0011] A printhead for use in a printing system can include nozzles that are
activated to cause printing fluid droplets to be ejected from respective nozzles. Each
nozzle includes a heating element that when activated generates heat to vaporize a
printing fluid in a firing chamber of the nozzle, which causes expulsion of a droplet of
the printing fluid from the nozzle. A printing system can be a two-dimensional (2D)
or three-dimensional (3D) printing system. A 2D printing system dispenses printing
fluid, such as ink, to form images on print media, such as paper media or other types
of print media. A 3D printing system forms a 3D object by depositing successive
layers of build material. Printing fluids dispensed from the 3D printing system can
include ink, as well as fluids used to fuse powders of a layer of build material, detail a
layer of build material (such as by defining edges or shapes of the layer of build

material), and so forth.

[0012] In the ensuing discussion, the term “printhead” can refer generally to a
printhead die or an overall assembly that includes multiple printhead dies mounted
on a support structure. Although reference is made to a printhead for use in a
printing system in some examples, it is noted that techniques or mechanisms of the
present disclosure are applicable to other types of fluid ejection devices used in non-
printing applications that are able to dispense fluids through nozzles. Examples of
such other types of fluid ejection devices include those used in fluid sensing

systems, medical systems, vehicles, fluid flow control systems, and so forth.

[0013] A printhead can include selectors that are used to select nozzles for

activation. An activated nozzle is able to eject a printing fluid. In some
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implementations, the selectors include address generators that generate addresses
that specify which of the nozzles are to be activated. Nozzles not selected by the
generated addresses remain inactive, and thus do not eject printing fluid. In other

examples, selectors can generate other signals for selecting nozzles to be activated.

[0014] Some example printheads also include memories. A memory in a
printhead can be used to store certain information, such as an identifier associated
with the printhead, a serial number, security information, and so forth. The printhead
can further include a memory encoder that is used to select a memory location of the
memory, where the selected memory location can be read from or written to. In
some examples, the memory encoder includes shift registers that receive a serial
input and provide a parallel output of multiple signals that are used to select a
memory location (or multiple memory locations) of the memory in the printhead. The
input to a shift register of the memory encoder can include a memory access signal

that is used to access a memory location of a memory.

[0015] Input control signals can be provided to the printhead to perform various
tasks. At higher frequencies of operation, an input control signal may be sensitive to
signal loading of the input control signal. Signal loading is based on a number of
devices, such as transistors, that the input control signal is connected to. For
example, if the input control signal is used to turn on a large number of transistors,
then the signal loading experienced by the input control signal is increased.
Increased signal loading can result in low-to-high or high-to-low transitions of the
input control signal being missed, especially transitions of the input control signal at
a higher frequency. Missing transitions of the input control signal can lead to errors
in the operation of certain circuitry of the printhead, such as address generators and
memory encoders for a memory. For example, heavy signal loading of the input
control signal can result in certain nozzles not being activated when they should
have been, which can lead to sub-optimal printed images (such as in the form of

blank areas in printed images).

[0016] In accordance with some implementations of the present disclosure,

signal path isolation is employed to isolate a first signal path over which an input
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control signal is propagated to a first selector (e.g., a first address generator) that is
used for selecting nozzle(s) for activation, from a second signal path over which the
input control signal is propagated to a memory encoder that is used for selecting
memory location(s) of a memory. The input control signal is also provided to a
second selector (e.g., a second address generator) for selecting nozzle(s) for
activation. Because the input control signal causes different tasks to be performed
at the first and second selectors, the first selector may be more sensitive to signal
loading of the input control signal than the second selector. Note that the first
selector and the second selector can be used to select different subsets of nozzles
for activation. For example, the first selector can be used to select nozzles in a first
region of a fluid ejection device (e.g., a printhead or other type of fluid ejection
device), while the second selector can be used to select nozzles in a second region
of the fluid ejection device, where the second region is distinct from the first region.
The different regions can be separate physical regions, or separate logical regions of

the fluid ejection device.

[0017] Although reference is made to first and second selectors for selecting
nozzles for activation, it is noted that in other examples, more than two selectors can

be provided in a fluid ejection device.

[0018] Fig. 1 illustrates an example of a fluid ejection device 100, which can be a
printhead used in a printing system (e.g., a 2D or 3D printing system), or a fluid
ejection device used in a non-printing system. A fluid ejection device can be
implemented as an integrated circuit (IC) die that includes a substrate on which is
provided nozzles and control circuitry to control ejection of a fluid by the nozzles.

For a printing system, the die can be a printhead die, which can be mounted or
attached to a carriage of the printing system, or which can be mounted or attached to

a printing fluid cartridge.

[0019] The fluid ejection device 100 includes nozzles 102 and a controller 104 to
control activation of the nozzles 102. As used here, the term “controller” can refer to
any or some combination of the following: a microprocessor, a core of a multi-core

microprocessor, a microcontroller, a programmable gate array, a programmable
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integrated circuit device, or any other hardware processing circuit. In further
examples, a “controller” can refer to a combination of a hardware processing circuit

and machine-readable instructions executable on the hardware processing circuit.

[0020] The controller 104 includes a first address generator 106-1 and a second
address generator 106-2. Each address generator 106-1 or 106-2 is to generate an
address that is to be used for selecting a nozzle (or nozzles) for activation. The first
address generator 106-1 is used to control activation of nozzles 102 in a first group
108-1 of nozzles, and the second address generator 106-2 is to control activation of
nozzles 102 in a second group 108-2 of nozzles. Although two address generators
and two respective groups of nozzles are shown in Fig. 1, it is noted that in other
examples, the controller 104 can include more than two address generators for
controlling more than two groups of nozzles. Also, more generally, the address

generators 106-1 and 106-2 can be referred to as selectors.

[0021] Although not shown, the controller 104 can further include firing circuits to
control activation of respective nozzles. In some examples, there is one firing circuit
per nozzle. In different examples, there can be one firing circuit for multiple nozzles.
A firing circuit can also be referred to as a firing cell. The firing circuit includes a
heating element, such as a firing resistor, that when activated produces heat to eject
fluid from a firing chamber of a nozzle. The address generated by an address
generator 106-1 or 106-2 is provided to the firing circuit. The address controls which
of the firing circulits is selected, which correspondingly controls which of the nozzles

102 is activated.

[0022] The fluid ejection device 100 further includes a memory 110 and a
memory encoder 112 that controls a selection of memory locations in the memory
110 to access (as part of performing a read or a write). The memory encoder 112
and the memory 110 can be implemented as part of a memory device, such as a
memory die, or alternatively, the memory encoder 112 and the memory 110 can be

implemented as separate components.
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[0023] The memory 110 can be a non-volatile memory, such as an erasable
programmable read only memory (EPROM), a flash memory, or any other type of
non-volatile memory. In other examples, the memory 110 can be a volatile memory,
such as a dynamic random access memory (DRAM), a static random access

memory (SRAM), or any other type of volatile memory.

[0024] The memory encoder 112 receives input signals, and based on the input
signals, the memory encoder 112 produces memory select signals for selecting a
memory location (or memory locations) in the memory 110 for access. Similarly, the
address generators 106-1 and 106-2 produce addresses in response to input

signals.

[0025] One of the input signals shared by the memory encoder 112 and the
address generators 106-1 and 106-2 is an input control signal 114. Although
reference is made to one input control signal as being shared by the memory
encoder 112 and the address generators 106-1 and 106-2, it is noted that in other
examples, multiple input control signals can be shared by the memory encoder 112

and the address generators 106-1 and 106-2.

[0026] Heavy loading of an input control signal in a fluid ejection device can
cause errors in operation of the fluid ejection device, especially at higher frequencies
of operation. In accordance with some implementations of the present disclosure,
signal paths over which the input control signal 114 is provided to respective different
control circuits can be isolated from one another, to reduce or eliminate signal
loading effects. In examples according to Fig. 1, the input control signal 114 is
provided over a first signal path 116-1 to the first address generator 106-1. The
input control signal 114 is provided over a second signal path 116-2 to the memory
encoder 112. Signal loading of the first signal path 116-1 is isolated from signal
loading of the second signal path 116-2. The signal loading of first and second
signal paths is isolated from one another if a source that is used to drive a signal
transition (low-to-high or high-to-low) of a signal over the first and second signal

paths are different.
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[0027] The memory encoder 112 is responsive to the input control signal 114
propagated over the second signal path 116-2 to turn on devices (such as
transistors) in the memory encoder 112. In the present disclosure, turning on a
device (e.g., a transistor) refers to switching the device from an off state to an on
state. Similarly, the first address generator 106-1 is responsive to the input control
signal 114 propagated over the first signal path 106-1 to turn on devices (such as
transistors) in the first address generator 106-1. Since there may be a relatively
large number of devices to turn on in the first address generator 106-1 and the
memory encoder 112, the input control signal 114 would be subjected to heavy
loading if the separate signal paths 116-1 and 116-2 were not provided to provide

signal loading isolation.

[0028] Moreover, the input control signal 114 is used to turn on devices in the first
address generator 106-1 and in the memory encoder 112 at substantially the same
time, which would further exacerbate the effects of heavy loading of the input control
signal 114. Turning on devices at "substantially the same time" can refer to turning on

devices at the same time or within a specified time range of one another.

[0029] The second address generator 106-2 is responsive to the input control
signal 114 propagated over a signal path 116-X to perform a task in the second
address generator 106-2 that is different from the task responsive to the input control
signal 114 in the first address generator 106-1 and in the memory encoder 112. The
signal path 116-X can be the same as the signal path 116-2, or alternatively, the
signal path 116-X can be different from the signal path 116-2, such that the signal
loading of the signal path 116-X is isolated from the signal loading of the signal path
116-2. The input control signal 114 provided to the second address generator 106-2
and the memory encoder 112 can share a common signal path because the number
of devices in the second address generator 106-2 and the memory encoder 112 to

which the input control signal 114 is connected would not cause excessive loading.

[0030] In some examples, the task performed in the second address generator
106-2 in response to the input control signal 114 can include pre-charging nodes in

the second address generator 106-2. Pre-charging a node can refer to charging the
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node to a specified voltage. Generally, pre-charging a node is less sensitive to
signal loading effects than the turning on of a device, which relies on high-speed

operation at high frequencies.

[0031] In other examples, the task performed in the second address generator
106-2 in response to the input control signal 114 includes turning on devices (such
as transistors) in the second address generator 106-2 at a different time than turning
on devices in the first address generator 106-1 or the memory encoder 112. Turning
on a device according to a signal timing can refer to turning on the device based on
a signal that transitions (low-to-high and high-to-low transitions) at specified times.
More generally, the second address generator 106-2 can perform a task in response
to the input control signal 114 according to different timing than a task performed by

the first address generator 106-1.

[0032] Fig. 2 is a block diagram of an example printing fluid cartridge 200 (such
as an ink cartridge), for use in a 2D printing system or a 3D printing system.
Although a printing fluid cartridge is shown, it is noted that components depicted in

Fig. 2 can be modified for inclusion in non-printing applications.

[0033] A tab head assembly 202 can be attached to a surface (or surfaces) of the
printing fluid cartridge 200. The tab head assembly 202 includes a flexible cable 203
on which can be provided a printhead 204 (which in examples according to Fig. 2 is
a printhead die), electrically conductive pads 206, and other component(s) (not
shown). In further examples, multiple printhead dies can be provided as part of the
tab head assembly 202. In Fig. 2, the printhead 204 is an example of the fluid
ejection device 100 shown in Fig. 1. The flexible cable 203 includes electrically
conductors to electrically connect components of the tab head assembly 202,
including the printhead 204, the electrically conductive pads 206, and other

component(s).

[0034] Fig. 2 shows an example of an integrated printhead that is part of the
printing fluid cartridge 200. With an integrated printhead, a printhead die is attached
to the printing fluid cartridge 200. The printing fluid cartridge 200 is removably
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mounted in a printing system; for example, the printing fluid cartridge can be
removed from the printing system and replaced with a new printing fluid cartridge.
When the printing fluid cartridge 200 is installed in a cradle or other receptacle in a
carriage of a printing system, the electrically conductive pads 206 make electrical
contact with corresponding electrical structures of the carriage, so that the printing
system can communicate with and control operations of the printing fluid cartridge
200, including the printhead 204.

[0035] The printhead 204 includes a controller 210, which includes multiple
selectors 212-1 to 212-N (N = 2). The selectors 212-1 to 212-N are used to select
respective nozzles 102 of the printhead 204 for activation. In some examples, the
selectors 212-1 and 212-N can be address generators, such as address generators
106-1 and 106-2 depicted in Fig. 1.

[0036] The controller 210 also includes a memory 110 and a memory encoder
112 as discussed above. Also, signal loading isolation for an input control signal 220
can be achieved by providing separate signal paths 222 over which the input control
signal 220 is propagated to the selectors 212-1 and 212-N and the memory encoder
112. The separate signal paths 222 can be similar to the signal paths 116-1, 116-X,
and 116-2 of Fig. 1.

[0037] In other examples, the printhead 204 can be mounted to a carriage of a

printing system, such as a 2D or 3D printing system.

[0038] Figs. 3A-3D depict examples of separate signal paths that can be
employed. In each of Figs. 3A, 3C, and 3D, it is assumed that two input control
signals, S2 and S4, are shared among the selector 212-1, the selector 212-N, and
the memory encoder 112. In other examples, more input control signals can be

shared by the selector 212-1, the selector 212-N, and the memory encoder 112.

[0039] In Fig. 3A, two separate signal paths include a first signal path that
includes a first voltage divider circuit 302, and a second signal path that includes a

second voltage divider circuit 304. Each voltage divider circuit 302 or 304 includes a
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voltage divider for the input control signal S2, and another voltage divider for the

input control signal S4.

[0040] An example of a voltage divider is shown in Fig. 3B, where the voltage
divider includes resistors 306 and 308 arranged in series between an input control
signal S (e.g., S2 or S4) and a reference voltage (e.g., ground). A node between the
resistors 306 and 308 provides a lower voltage version, SLV, of the input control
signal S. The voltage level of SLV is based on the voltage level of S multiplied by

the ratio of the resistance of the resistor 306 to the resistance of the resistor 308.

[0041] In each voltage divider circuit 302 or 304 in Fig. 3A, two of the voltage
dividers shown in Fig. 3B can be provided, one for S2 and one for S4. The voltage
divider circuit 302 produces S2LV-1 from S2 (where S2LV-1 is a lower voltage
version S2), and S4LV-1 from S4 (where S4LV-1 is a lower voltage version S4). The
voltage divider circuit 304 produces S2LV-N from S2 (where S2LV-N is a lower
voltage version S2), and S4LV-N from S4 (where S4LV-N is a lower voltage version
S4).

[0042] In Fig. 3A, each of input control signals S2 and S4 is provided over a first
signal path (which includes the voltage divider circuit 302) to the selector 212-1. The
output signals S2LV-1 and S4LV-1 from the voltage divider circuit 302 are provided

to the selector 212-1.

[0043] Each of input control signals S2 and S4 is provided over a second signal
path (which includes the voltage divider circuit 304) to the selector 212-N and the
memory decoder 112. The output signals S2LV-N and S4LV-N from the voltage
divider circuit 302 are provided to the selector 212-N and the memory decoder 112.
In some examples, the signal S2LV-1 is used to turn on transistors in the selector
212-1, and the signal S2LV-N is to turn on transistors in the memory decoder 112.
The signal S2LV-N is to cause the selector 212-N to perform a task that is different

from the task performed in the selector 212-1 in response to the signal S2LV-1.
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[0044] Fig. 3C shows a variation of the arrangement shown in Fig. 3A. In Fig.
3C, the input control signal S2 is propagated over the first signal path (including the
voltage divider circuit 302) to the selector 212-1, and over the second signal path
(including the voltage divider circuit 304) to the selector 212-N and the memory
decoder 112. The input control signal S4 is propagated over the first signal path
(including the voltage divider circuit 302) to the selector 212-1 and the memory
decoder 112, and the input control signal S4 is propagated over the second signal

path (including the voltage divider circuit 304) to the selector 212-N.

[0045] Fig. 3D depicts another example arrangement, which includes another
voltage divider circuit 306 in addition to the voltage divider circuits 302 and 304. In
Fig. 3D, the input control signals S2 and S4 are provided over three signal paths
(including voltage dividers 302, 304, and 306, respectively) to the selector 212-1,
212-N, and memory decoder 112, respectively. In other words, in Fig. 3D, each
signal S2 or S4 is propagated over a respective separate signal path to each of the

selector 212-1, the selector 212-N and the memory decoder 112.

[0046] In further examples, instead of using different voltage dividers to provide
separate signal paths, other circuitry can be used instead. For example, multiple

signal drivers can be used, where each signal driver outputs a different instances of
an input control signal. As yet another example, multiple bond pads can be used to

provide different instances of an input control signal.

[0047] Fig. 4 is a block diagram of a specific example arrangement that can be
used in the controller 104 or the controller 210 discussed above. In Fig. 4, each of
the selectors 212-1 and 212-N and the memory decoder 112 includes a shift register
that is used to shift input signals to output signals. The selector 212-1 includes a
shift register 402-1, the selector 212-N includes a shift register 402-N, and the
memory encoder 112 includes shift registers 404-1, 404-2, and 404-3. Although
specific numbers of shift registers are shown as included in each of the selector 212-
1, 212-N, and the memory encoder 112, in other examples, different numbers of shift

registers can be employed. Note also that each of the selector 212-1, 212-N, and
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the memory encoder 112 can include further circuitry in addition to the respective

shift register(s).

[0048] Each shift register 402-1, 402-N, 404-1, 404-2, or 404-3 includes a series
of shift register cells, which can be implemented as flip-flops or other storage
elements that can hold their values until the next selection of the storage elements.
The output of one shift register cell in the series can be provided to the input of the

next shift register cell to perform data shifting through the shift register.

[0049] Input control signals 406 are provided over signal paths 408-1, 408-X, and
408-2 to control shifting of data bits in the shift registers 402-1, 402-N, and 404-1,
404-2, 404-3. The signal paths 408-1, 408-X, and 408-2 can provide signal loading
isolation similar to the circuitry discussed above in connection with Figs. 1, 2, and
3A-3D.

[0050] Fig. 5 shows an example of a shift register cell 500 that can be used in the
shift registers of Fig. 4. A number of the shift register cells 500 can be connected in
series to form a shift register. The shift register cell 500 includes a first stage and a
second stage. In the first stage, a PRE-1 signal is used to precharge an internal
node N1 through a transistor 502 in response to the PRE-1 signal being pulsed high.
In addition, after the internal node N1 has been precharged by the PRE-1 signal, a
select SEL-1 signal is pulsed high to turn on a transistor 504, which causes the node
N1 to remain charged or to be discharged, depending upon the state of an input

signal Sl to additional circuits 506 of the shift register cell 500.

[0051] In the second stage, a PRE-2 signal is used to precharge an output node
SO through a transistor 508 in response to the PRE-2 signal being pulsed high.
After the shift register output SO has been precharged, a select SEL-2 signal can be
used to turn on a transistor 510, and the shift register output is either discharged or a
maintained charged depending upon the state of the node N1, which controls a

transistor 512.
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[0052] The signals PRE-1, SEL-1, PRE-2, and SEL-2 are examples of the input
control signals 406 shown in Fig. 4. Moreover, in some examples, the input control
signal 114 of Fig. 1 or the input control signal 220 of Fig. 2 can be either the SEL-1
signal or SEL-2 signal.

[0053] Fig. 6 is a block diagram of an example arrangement that includes a
control circuit 600. The control circuit 600 can be part of the controller 104 shown in
Fig. 1, the controller 210 shown in Fig. 2, or another control circuit. The control
circuit 600 includes selectors 212-1 to 212-N, similar to the selectors of the controller
210in Fig. 2. In addition, the control circuit 600 includes a memory 110 and a
memory encoder 112, similar to the memory 110 in the memory encoder 112

depicted in Fig. 1.

[0054] The selectors 212-1 to 212-N are controllable by an input control signal
114 to produce signals for selecting respective nozzles of a fluid ejection device.

The first selector 212-1 is responsive to the input control signal 114 propagated over
a first signal path 116-1 to turn on a device in the first selector 212-1, and the second
selector 212-N is responsive to the input control signal 114 propagated over a signal
path 116-X to perform a different task than the turning on a device in the first selector
212-1.

[0055] The memory encoder 112 is responsive to the input control signal 114
propagated over a second signal path 116-2 to turn on a device in the memory
encoder 112, where signal loading of the second signal path 116-2 is isolated from

signal loading of the first signal path 116-1.
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[0056] Fig. 7 is a flow diagram of an example process of controlling a fluid
ejection device. The process includes controlling (at 702) multiple selectors using an
input control signal to produce signals for selecting respective nozzles of the fluid
ejection device, where a first selector is responsive to the input control signal
propagated over a first signal path to turn on a transistor in the first selector, and a
second selector is responsive to the input control signal to perform a task that is

different from the turning on of the transistor.

[0057] The process further includes, responsive to the input control signal
propagated over a second signal path to turn on a transistor in a shift register,
outputting (at 704), by the shift register, a signal to select a memory location in the
memory, wherein signal loading of the second signal path is isolated from signal

loading of the first signal path.

[0058] In the foregoing description, numerous details are set forth to provide an
understanding of the subject disclosed herein. However, implementations may be
practiced without some of these details. Other implementations may include
modifications and variations from the details discussed above. It is intended that the

appended claims cover such modifications and variations.
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Claims:

1. A control apparatus for a fluid ejection device (100), comprising:
aplurality of selectors (212-1, 212-N) controllable by an input control signal (114,

220, 406) to produce signals for selecting respective nozzles (102) of the fluid ejection
device (100), wherein the plurality of selectors (212-1, 212-N) comprises a plurality of
address generators (106-1, 106-2) to generate addresses for selecting the respective
nozzles (102), afirst selector (212-1) of the plurality of selectors (212-1, 212-N) responsive to
the input control signal (114, 220, 406) propagated over afirst signal path (116-1, 408-1) to
turn on adevice in the first selector (212-1), and a second selector (212-N) of the plurality of
selectors (212-1, 212-N) responsive to the input control signal (114, 220, 406) to pre-charge a
node in a second address generator (106-2);

amemory (110); and

a memory encoder (112) to select a memory location in the memory, the memory
encoder (112) being responsive to the input control signal (114, 220, 406) propagated over a
second signal path (116-2, 408-2) to turn on a device in the memory encoder (112), wherein
the input control signal (114, 220, 406) is used to turn on devices in afirst address generator
(106-1) and in the memory encoder (112) at substantially the same time, wherein signal
loading of the second signal path (116-2, 408-2) isisolated from signal loading of the first
signal path (116-1, 408-1), wherein signal loading isolation is achieved by providing separate
signal paths (222) over which the input control signal (114, 220, 406) is propagated to the
selectors (212-1, 212-N) and the memory encoder (112).

2. The control apparatus of claim 1, wherein the device in the first selector (212-1)
turned on responsive to the input control signal (114, 220, 406) comprises a transistor, and
wherein the device in the memory encoder (112) turned on responsive to the input control

signal (114, 220, 406) comprises a transistor.

3. The control apparatus of claim 1, wherein the first signal path (116-1, 408-1)
comprises afirst voltage divider (302) to output a signal (S2LV-1, S4LV-1) corresponding to
the input control signal (114, 220, 406) to the first selector (212-1), and the second signal
path (116-2, 408-2) comprises a second voltage divider (304) to output a signal (S2LV-N,
SALV-N) corresponding to the input control signal (114, 220, 406) to the second

selector (212-N) and to the memory encoder (112).
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4, The control apparatus of claim 1, wherein the first signal path (116-1, 408-1)
comprises afirst voltage divider (302) to output a signal (S2LV-1, S4LV-1) corresponding to
the input control signal (114, 220, 406) to the first selector (212-1), and the second signal
path (116-2, 408-2) comprises a second voltage divider (304) to output a signal (S2LV-N,
SALV-N) corresponding to the input control signal (114, 220, 406) to the memory

encoder (112).

5. The control apparatus of claim 1, wherein the first signal path (116-1, 408-1)
comprises afirst voltage divider (302) to output asignal (S2LV-1, S4LV-1) corresponding
to the input control signal (114, 220, 406) to the first selector (212-1) and to the memory
encoder (112), and the second signal path (116-2, 408-2) comprises a second voltage
divider (304) to output a signal (S2LV-N, S4LV-N) corresponding to the input control
signal (114, 220, 406) to the second selector (212-N) and to the memory encoder (112).

6. The control apparatus of claim 1, wherein the first signal path (116-1, 408-1)
comprises afirst voltage divider (302) to output a signal (S2LV-1, S4LV-1) corresponding to
the input control signal (114, 220, 406) to the first selector (212-1), and the second signal
path (116-2, 408-2) comprises a second voltage divider (306) to output a signal (S2LV-3,
ALV -3) corresponding to the input control signal (114, 220, 406) to the memory
encoder (112), the control apparatus further comprising:

athird signal path (116-X) comprising athird voltage divider (304) to output a signal
(S2LV-N, $ALV-N) corresponding to the input control signal (114, 220, 406) to the second
selector (212-N).

7. The control apparatus of claim 1, wherein the memory encoder (112) comprises a shift
register (404-1, 404-2, 404-3) to shift amemory access signal through a plurality of
cells (500) of the shift register (404-1, 404-2, 404-3) to output a signal to select the memory

location in the memory (110).

8. The control apparatus of claim 7, wherein the shift register (404-1, 404-2, 404-3) is
responsive to the input control signal (114, 220, 406) propagated over the second signal
path (116-2, 408-2) to turn on a plurality of devicesin the shift register (404-1, 404-2, 404-3).
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9. The control apparatus of claim 8, wherein the plurality of devices in the shift
register (404-1, 404-2, 404-3) comprises a plurality of transistors that are turned on responsive
to the input control signal (114, 220, 406).

10. A fluid gection device (100) comprising:

aplurality of nozzles (102) to deliver afluid during an operation of a system; and a

controller (104, 210) comprising:

aplurality of address generators (106-1, 106-2) controllable by an input control

signal (114, 220, 406) to produce addresses for selecting respective nozzles (102) of the plurality of
nozzles (102), afirst address generator (106-1) of the plurality of address
generators (106-1, 106-2) responsive to the input control signal (114, 220, 406) propagated
over afirst signal path (116-1, 408-1) to turn on a device in the first address generator (106-1)
according to afirst timing, and a second address generator (106-2) of the plurality of address
generators (106-1, 106-2) responsive to the input control signal (114, 220, 406) to perform a
task in the second address generator(106-2) according to a second, different timing, wherein the
task comprises at least one of turning on a device and pre-charging a node;

amemory (110); and

a memory encoder (112) to select amemory location in the memory (110), the memory
encoder (112) responsive to the input control signal (114, 220, 406) propagated over a second
signal path (116-2, 408-2) to turn on a device in the memory encoder (112), wherein the input
control signal (114, 220, 406) is used to turn on devices in the first address generator (106-1)
and in the memory encoder (112) at substantially the same time, wherein signal loading of the
second signal path (116-2, 408-2) isisolated from signal loading of the first signal path (116-
1, 408-1), wherein signal loading isolation is achieved by providing separate signal paths
(222) over which the input control signal (114, 220, 406) is propagated to the address
generators (106-1, 106-2) and the memory encoder (112).

11.  Thefluid gjection device of claim 10, wherein the first signal path (116-1, 408-1)
comprises afirst voltage divider (302) to output a signal (S2LV-1, S4LV-1) corresponding to
the input control signal (114, 220, 406) to the first address generator (106-1), and the second
signal path (116-2, 408-2) comprises a second voltage divider (304) to output asignal (S2LV-
N, $4LV-N) corresponding to the input control signal (114, 220, 406) to the second address

generator.
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12. Thefluid ejection device of claim 10, comprising a printhead die that comprises the
plurality of nozzles (102) and the controller (104, 210).
13. A method comprising:

controlling a plurality of selectors (212-1, 212-N) using an input control signal (114,
220, 406) to produce signals for selecting respective nozzles (102) of afluid ejection device
(100), afirst selector (212-1) of the plurality of selectors (212-1, 212-N) responsive to the
input control signal (114, 220, 406) propagated over afirst signal path (116-1, 408-1) to turn
on atransistor in the first selector (212-1), and a second selector (212-N) of the plurality of
selectors (212-1, 212-N) responsive to the input control signal (114, 220, 406) propagated
over athird signal path (116-X, 408-X) to turn on a device in the second selector (212-N) or
to pre-charge a node in the second selector (212-N); and

responsive to the input control signal (114, 220, 406) propagated over a second signal
path (116-2, 408-2) to turn on a transistor in a shift register (404-1, 404-2, 404-3) of a
memory encoder (112), outputting, by the shift register (404-1, 404-2, 404-3), asignal to
select a memory location in a memory (110), wherein the input control signal (114, 220,
406) is used to turn on devices in the first address generator (106-1) and in the memory
encoder (112) at substantially the same time, wherein signal loading of the second signal
path (116-2, 408-2) isisolated from signal loading of the first signal path (116-1, 408-1),
wherein signal loading isolation is achieved by providing separate signal paths (222) over
which the input control signal (114, 220, 406) is propagated to the selectors (212-1, 212-N)

and the memory encoder (112).

14. The method of claim 13, wherein the second signal path (116-2, 408-2) isisolated from
the signal loading of the first signal path (116-1, 408-1) by use of separate voltage dividers
(306, 304, 302).



