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FLUID EJECTION DEVICE WITH A PORTIONING WALL

BACKGROUND

[0001] Thermal inkjet printheads eject fluid ink drops from nozzles by

passing electrical current through resistor elements contained in a firing chamber.

Heat from a resistor element creates a rapidly expanding vapor bubble that forces

a small ink drop out of a nozzle of the firing chamber. When the resistor element

cools, the vapor bubble quickly collapses and draws more fluid ink into the firing

chamber in preparation for ejecting another drop through the nozzle. Fluid ink is

drawn from a reservoir via a fluid slot that extends through the substrate on which

the resistor element and the firing chamber are formed.



BRIEF DESCRIPTION OF THE DRAWINGS

[0002] Features of the present disclosure are illustrated byway of example

and not limited in the following figure(s), in which like numerals indicate like

elements, in which:

[0003] FIG. 1A depicts a simplified a simplified block diagram of an

example inkjet printing system;

[0004] FIG. 1B shows an example printhead assembly implemented as an

ink cartridge;

[0005] FIGS. 2A and 2B, respectively, show a top view and a perspective

view of a portion of an example fluid ejection device;

[0006] FIGS. 3A, 3B, and 3C, respectively, show a cross-sectional top

view, a partially cut-away top view, and a perspective view of portions of another

example fluid ejection device.

[0007] FIG. 4 shows a flow diagram of an example method for fabricating a

fluid ejection device.



DETAILED DESCRIPTION

[0008] For simplicity and illustrative purposes, the present disclosure is

described by referring mainly to an example thereof. In the following description,

numerous specific details are set forth in order to provide a thorough

understanding of the present disclosure. It will be readily apparent however, that

the present disclosure may be practiced without limitation to these specific

details. In other instances, some methods and structures have not been

described in detail so as not to unnecessarily obscure the present disclosure. As

used herein, the terms "a" and "an" are intended to denote at least one of a

particular element, the term "includes" means includes but not limited to, the term

"including" means including but not limited to, and the term "based on" means

based at least in part on.

[0009] Additionally, It should be understood that the elements depicted in

the accompanying figures may include additional components and that some of

the components described in those figures may be removed and/or modified

without departing from scopes of the elements disclosed herein. It should also be

understood that the elements depicted in the figures may not be drawn to scale

and thus, the elements may have different sizes and/or configurations other than

as shown in the figures.

[0010] Disclosed herein are fluid ejection devices and methods for

fabricating the fluid ejection devices. The fluid ejection devices, which may also

be termed printheads, may be provided on a printhead assembly and may be

implemented to deliver droplets of fluid, e.g., ink, onto a media. As discussed

herein, the fluid ejection devices may include a plurality of firing chambers

arranged in a first column and in a second column, in which an actuator is situated

in each of the firing chambers. The first column of firing chambers may be

physically separated from the second column of firing chambers by a portioning

wall. That is, the portioning wall may block direct fluidic paths between the firing

chambers in the first column to the firing chambers in the second column. The

tops and bottoms of the firing chambers may also prevent direct fluid paths from



being formed between the firing chambers.

[001 1] In one regard, therefore, fluidic paths between the firing chambers

in the first column and the firing chambers in the second column may follow a

more circuitous path, which may result in fluidic paths having relatively long

distances. That is, for instance, the fluidic paths between the firing chambers

may be required to go through multiple fluid feed holes as well as a fluid feed slot.

In one regard, through implementation of various features in the fluid ejection

devices disclosed herein, cross-talk between the firing chambers in the

respective columns of firing chambers may be reduced, minimized, or eliminated.

[0012] Cross-talk may be defined as occurring when fluid is ejected

through a nozzle corresponding to a firing chamber in one column when an

actuator in a firing chamber in another column is activated. That is, when

cross-talk occurs, fluid may be unintentionally ejected through a nozzle, which

may result in visible printing defects. Cross-talk may occur if a fluidic path

between the firing chambers is below a threshold level. The threshold level may

be based upon the types and sizes of the actuators, may differ for different

configurations, and may be determined through testing. The portioning wall

disclosed herein may block the direct fluidic paths between the actuators in the

first column and the actuators in the second column thus causing the fluidic paths

to be larger than the threshold level.

[0013] Through implementation of the fluid ejection devices disclosed

herein, the distances between the nozzles of the firing chambers in opposing

columns of firing chambers may be relatively smaller than may be possible in fluid

ejection devices in which cross-talk may be an issue. That is, for instance, the

portioning wall disclosed herein may enable for the nozzles of the firing chambers

in opposing columns of firing chambers to be positioned in relatively close

proximities to each other, e.g., around 100 microns, without a significant risk of

cross-talk occurring. In one regard, placing the nozzles of the firing chambers in

opposing columns in close proximities to each other may result in higher quality

printing, e.g., reduced printed line width. Additionally, the closer proximities of the



nozzles may enable a higher nozzle packaging density, a cooler fluid ejection

device, etc.

[0014] With reference first to FIG. 1A, there is shown a simplified block

diagram of an example inkjet printing system 100. The inkjet printing system 100

is depicted as including a printhead assembly 102, an ink supply assembly 104, a

mounting assembly 106, a media transport assembly 108, an electronic controller

110, and a power supply 112 that provides power to the various electrical

components of the inkjet printing system 100. The printhead assembly 102 is

also depicted as including a fluid ejection devices 114 (or, equivalently,

printheads 114) that eject drops of ink through a plurality of orifices or nozzles 116

toward a print media 118 so as to print on the print media 118.

[0015] The print media 118 may be any type of suitable sheet or roll

material, such as paper, card stock, transparencies, Mylar, and the like. The

nozzles 116 may be arranged in one or more columns or arrays such that

properly sequenced ejection of ink from the nozzles 116 causes characters,

symbols, and/or other graphics or images to be printed on print media 118 as the

printhead assembly 102 and print media 118 are moved relative to each other.

As discussed in greater detail herein, the columns of nozzles may be positioned

in close proximity to each other and may be separated by a portioning wall. For

instance, the nozzles in one column may be separated from the nozzles in

another column by a distance that is less than about 100 microns.

[0016] The ink supply assembly 104 may supply fluid ink to the printhead

assembly 102 and, in one example, includes a reservoir 120 for storing ink such

that ink flows from the reservoir 120 to the printhead assembly 102. The ink

supply assembly 104 and the printhead assembly 102 may form a one-way ink

delivery system or a recirculating ink delivery system. In one example, the

printhead assembly 102 and the ink supply assembly 104 are housed together in

an inkjet cartridge or pen. In another example, the ink supply assembly 104 is

separate from printhead assembly 102 and supplies ink to the printhead

assembly 102 through an interface connection, such as a supply tube. In either



example, the reservoir 120 of ink supply assembly 104 may be removed,

replaced, and/or refilled. Where the printhead assembly 102 and the ink supply

assembly 104 are housed together in an inkjet cartridge, the reservoir 120 may

include a local reservoir located within the cartridge as well as a larger reservoir

located separately from the cartridge.

[0017] The mounting assembly 106 may position the printhead assembly

102 relative to the media transport assembly 108, and the media transport

assembly 108 may position the print media 118 relative to the printhead assembly

102. Thus, a print zone 122 may be defined adjacent to the nozzles 116 in an

area between the printhead assembly 102 and the print media 118. In one

example, the printhead assembly 102 is a scanning type printhead assembly in

which the mounting assembly 106 may include a carriage for moving the

printhead assembly 102 relative to the media transport assembly 108 to scan

across the print media 118. In another example, the printhead assembly 102 is a

non-scanning type printhead assembly. In this example, the mounting assembly

106 fixes the printhead assembly 102 at a prescribed position relative to the

media transport assembly 108. Thus, the media transport assembly 108 may

position the print media 118 relative to the printhead assembly 102.

[0018] The electronic controller 110 may include a processor, firmware,

software, one or more memory components including volatile and non-volatile

memory components, and other printer electronics for communicating with and

controlling the printhead assembly 102, the mounting assembly 106, and the

media transport assembly 108. The electronic controller 110 may receive data

124 from a host system, such as a computer, and may temporarily store the data

124 in a memory (not shown). The data 124 may be sent to the inkjet printing

system 100 along an electronic, infrared, optical, or other information transfer

path. The data 124 may represent, for example, a document and/or file to be

printed. As such, the data 124 may form a print job for the inkjet printing system

100 and may include one or more print job commands and/or command

parameters.



[0019] In one example, the electronic controller 110 controls the printhead

assembly 102 for ejection of ink drops from the nozzles 116. Thus, the electronic

controller 110 may define a pattern of ejected ink drops which form characters,

symbols, and/or other graphics or images on the print media 118. The pattern of

ejected ink drops may be determined by the print job commands and/or command

parameters.

[0020] The printhead assembly 102 may include a plurality of fluid ejection

devices (printheads) 114. In one example, the printhead assembly 102 is a

wide-array or multi-head printhead assembly. In one implementation of a

wide-array assembly, the printhead assembly 102 includes a carrier that carries

the plurality of fluid ejection devices 114, provides electrical communication

between the fluid ejection devices 114 and the electronic controller 110, and

provides fluidic communication between the fluid ejection devices 114 and the ink

supply assembly 104.

[0021] In one example, the inkjet printing system 100 is a drop-on-demand

thermal inkjet printing system in which the fluid ejection devices 114 are thermal

inkjet (TIJ) printheads. The thermal inkjet printheads may implement thermal

resistor ejection elements in an ink chamber to vaporize ink and create bubbles

that force ink or other fluid drops out of the nozzles 116. In another example, the

inkjet printing system 100 is a drop-on-demand piezoelectric inkjet printing

system in which the fluid ejection devices 114 are piezoelectric inkjet (PIJ)

printheads that implement piezoelectric material actuators as ejection elements

to generate pressure pulses that force ink drops out of the nozzles 116.

[0022] Turning now to FIG. 1B, there is shown an example printhead

assembly 102 implemented as an ink cartridge. The printhead assembly 102

may include a cartridge body 130, a fluid ejection device 114, and electrical

contacts 132. Individual fluid drop generators within the fluid ejection device 114

may be energized by electrical signals provided at the contacts 132 to eject fluid

drops from selected nozzles 116. The fluid may be any suitable fluid used in a

printing process, such as various printable fluids, inks, pre-treatment



compositions, fixers, and the like. In some examples, the fluid may be a fluid

other than a printing fluid. The printhead assembly 102 may include an ink supply

104 within the cartridge body 130, or the printhead assembly 102 may receive

fluid from an external ink supply 104, for instance, as shown in FIG. 1A.

[0023] With reference now to FIGS. 2A and 2B, there are respectively

shown a top view and a perspective view of a portion of an example fluid ejection

device 200. The fluid ejection device 200 depicted in FIGS. 2A and 2B may be

equivalent to the fluid ejection device 114 depicted in FIGS. 1A and 1B. Thus, for

instance, the fluid ejection device 200 depicted in FIGS. 2A and 2B may be

provided on or as part of a printhead assembly 102. In addition, the fluid ejection

device 114 depicted in FIGS. 1A and 1B may include the portion of the fluid

ejection device 200 shown in FIGS. 2A and 2B in a repeated manner along a

length of the fluid ejection device 114.

[0024] The portion of the fluid ejection device 200 depicted in FIGS. 2A

and 2B, which may be representative of the entire length of a fluid ejection device

200, may include a plurality of firing chambers 202 formed in a membrane 204.

The membrane 204 may include a material that may be used in semiconductor

component fabrication, such as SU-8, which is an epoxy-based negative

photoresist. The membrane 204 may also include other types of materials, such

as polymers, plastics, or the like. In any regard, the firing chambers 202 may be

formed, for instance, through etching of the membrane 204.

[0025] The fluid ejection device 200 may include a first column 206 of firing

chambers 202 and a second column 208 of firing chambers 202. That is, a first

group of firing chambers 202 is provided along the first column 206 and a second

group of firing chambers 202 is provided along the second column 208. As

shown in FIGS. 2A and 2B, the firing chambers 202 in the first group, i.e., in the

first column 206, may be offset from the firing chambers 202 in the second group,

i.e., in the second column 208, along the x-dimension with respect to the direction

in which the firing chambers 202 are arranged in the columns 206 and 208. In

addition, the firing chambers 202 in the first column 206 may be physically



separated from the firing chambers 202 in the second column 208 by a portioning

wall 210. That is, the portioning wall 210 may form a barrier between the firing

chambers 202 in the first column 206 and the firing chambers 202 in the second

column 208 and may thus extend the entire length or nearly the entire length of

the fluid ejection device 200, i.e., along the x-dimension,. According to an

example, the portioning wall 210 may have a thickness, i.e., along the

y-dimension, that is between about 5 microns to about 500 microns. The

portioning wall 210 may also have a height, i.e., along the z-dimension, that is

between about 10 microns to about 100 microns.

[0026] The firing chambers 202 are also depicted as including side walls

212 that may physically separate the firing chambers 202 in the first column 206

from each other and the firing chambers 202 in the second column 208 from each

other. The side walls 212 may be formed in the membrane 204 during formation

of the firing chambers 202. Although not shown in FIGS. 2A and 2B, the firing

chambers 202 may also include back walls that may connect the side walls 212 of

adjacent firing chambers 202 at distal ends of the sidewalls 212 from the

portioning wall 210. Thus, for instance, a first back wall (not shown) may extend

across the rear sections of the firing chambers 202 in the first column 206 and a

second back wall (not shown) may extend across the rear sections of the firing

chambers 202 in the second column 208. The rear walls, if present, may act as

barriers for fluid from flowing from one firing chamber 202 to another firing

chamber 202 in a column 206, 208 through the rear sections of the firing

chambers 202.

[0027] As also shown in FIGS. 2A and 2B, an actuator 220 may be

provided in each of the firing chambers 212. The actuators 220 may be thermal

resistors, piezoelectric devices, magnetoresistive devices, or the like, as

discussed above. In addition, as also discussed above, an electronic controller

110 may control the actuators 220 through electrical connections. In any regard,

the actuators 220 are to generate pressure pulses that cause some of the fluid

contained in the firing chambers 202 to be expelled from the firing chambers 202.



As shown in FIGS. 2A and 2B, the actuators 220 in the first column 206 of firing

chambers 202 may be in relatively close proximities to neighboring actuators 220

in the second column 208 of firing chambers 202. For instance, the distances

between the actuators 220 in the first column 206 and the nearest neighbor

actuators 220 in the second column 208 may be less than may be achievable in

fluid ejection devices that do not contain the portioning wall 210. By way of

particular example, the distances may be less than about 200 microns. As

another example, the distances may be less than about 100 microns.

[0028] The fluid ejection device 200 may also include a substrate 230 upon

which the membrane 204 may be attached and which may form a ceiling of the

firing chambers 202. According to an example, the substrate 230 may be formed

of silicon or other material, such as polymer, plastic, or the like. In any regard, a

plurality of fluid feed holes 232 may be formed through the substrate 230 such

that fluid from a fluid feed slot (not shown) may be supplied into the respective

firing chambers 202. That is, each of the firing chambers 202 may include a

respective fluid feed hole 232 through which fluid may be supplied into the firing

chambers 202. With reference to FIG. 2B, the fluid feed slot may be provided on

an opposite side of the substrate 230 from the membrane 204 and may be in fluid

communication with each of the fluid feed slots 232.

[0029] As also shown in FIG. 2B, the fluid ejection device 200 may include

a nozzle layer 240 containing a plurality of nozzles 242. Part of the nozzle layer

240 has been removed to show features of the fluid ejection device 200 beneath

the nozzle layer 240. The nozzles 242 may be equivalent to the nozzles 116

depicted in FIGS. 1A and 1B. The nozzle layer 240 may be formed of a relatively

rigid material, such as a metal, a plastic, a polymer, or the like. The nozzle layer

240 may be attached to the membrane 204 and floors of the firing chambers 202

may be formed by the nozzle layer 240. In addition, each of the nozzles 242 may

be positioned directly beneath a respective actuator 220 as also shown in FIG.

2B.

[0030] Activation of an actuator 220 may cause part of the fluid contained



in the firing chamber 202 in which the actuator 220 is provided to be ejected

through the nozzle 242 positioned beneath the actuator 220. In addition,

activation of the actuator 220 may cause fluid to be drawn into the firing chamber

202 from the fluid feed slot through the fluid feed hole 232 to fill the firing chamber

202 with fluid. As shown in FIGS. 2A and 2B, the sections of the sidewalls 212

that are closer to the portioning wall 210 may have larger widths than the sections

of the sidewalls 212 that are away from the portioning wall 210. That is, for

instance, the side walls 212 may form pinched sections through which fluid may

be supplied over the actuators 220. According to an example, the amount of

pinching formed by the side walls 212 may be selected to tune ejection of the fluid

through the nozzle 242. The ejection of the fluid through the nozzle 242 may

further be tuned by the placement of protrusions 244 in the fluid paths from the

fluid feed holes 232 to the actuators 220. The protrusions 244 may also function

to block particles from being drawn over the actuators 220.

[0031] As discussed herein, cross-talk may be defined as occurring when

fluid is ejected through a nozzle 242 corresponding to a firing chamber 202 in one

column 206 when an actuator 220 in a firing chamber 202 in another column 208

is activated. That is, when cross-talk occurs, fluid may be unintentionally ejected

through a nozzle 242, which may result in printing defects. In addition, cross-talk

among firing chambers 202 may occur if a fluidic path between the firing

chambers 202 is below a threshold level. The threshold level may be based upon

the types and sizes of the actuators 220. Thus, for instance, the threshold level at

which cross-talk may occur among the actuators 220 may be determined through

testing and may vary for different configurations. The portioning wall 210 may

block the direct fluidic paths between the firing chambers 202 in the first column

206 and the firing chambers 202 in the second column 208. Instead, the fluidic

paths between these firing chambers 202 may extend through respective fluid

feed holes 232 as well as the distance between the fluid feed holes 232 through

the fluid feed slot. In one regard, therefore, the portioning wall 210 may enable

the actuators 220 in the respective columns 206 and 208 to be positioned in close



proximities to each other, e.g., around 100 microns, without substantial risk of

cross-talk among the firing chambers 202 in which those actuators 220 are

positioned.

[0032] According to an example, the substrate 230 may have a thickness,

i.e., in the z-dimension, that is at least 100 microns. In this regard, in order for

cross-talk to occur between a firing chamber 202 of the first column 206 and a

nearest neighbor firing chamber 202 in the second column 206, a pressure wave

formed through activation of the actuator 220 in the firing chamber 202 of the first

column 206 may need to traverse at least two fluid feed holes 232 and the

distance between the two fluid feed holes 232. In an example in which the height

of each of two fluid feed holes 232 is 100 microns and distance between the fluid

feed holes 232 is 200 microns, the length of the fluidic path between the nearest

neighbor firing chambers 202 in the first and second columns 206, 208 may at

least be 400 microns. Thus, for instance, the distance between the neighboring

firing chambers 202 may be substantially larger than the threshold level at which

cross-talk may occur.

[0033] With reference now to FIGS. 3A, 3B, and 3C, there are respectively

shown a cross-sectional top view, a partially cut-away top view, and a perspective

view of portions of another example fluid ejection device 300. The fluid ejection

device 300 depicted in FIGS. 3A, 3B, and 3C may be equivalent to the fluid

ejection device 114 depicted in FIGS. 1A and 1B. Thus, for instance, the fluid

ejection device 300 depicted in FIGS. 3A, 3B, and 3C may be provided on or as

part of a printhead assembly 102. In addition, the fluid ejection device 114

depicted in FIGS. 1A and 1B may include the portion of the fluid ejection device

300 shown in FIGS. 3A, 3B, and 3C in a repeated manner along a length of the

fluid ejection device 114.

[0034] The portion of the fluid ejection device 300 depicted in FIGS. 3A,

3B, and 3C, which may be representative of the entire length of a fluid ejection

device 300, may include a plurality of firing chambers 302 formed in a membrane

304. The membrane 304 may include any of the materials discussed above with



respect to the membrane 202 in FIGS. 2A and 2B. For instance, the membrane

302 may include SU-8, which is an epoxy-based negative photoresist. The walls

of the firing chambers 302 may be formed, for instance, through etching of the

membrane 304.

[0035] The fluid ejection device 300 may include a first column 306 of firing

chambers 302 and a second column 308 of firing chambers 302. That is, a first

group of firing chambers 302 may be provided along the first column 306 and a

second group of firing chambers 302 may be provided along the second column

308. As shown in FIGS. 3B and 3C, the firing chambers 302 in the first group, i.e.,

in the first column 306, may be offset from the firing chambers 302 in the second

group, i.e., in the second column 308, along the x-dimension with respect to the

direction in which the firing chambers 302 are arranged in the columns 306 and

308. In addition, the firing chambers 302 in the first column 306 may be physically

separated from the firing chambers 302 in the second column 308 by a portioning

wall 310. That is, the portioning wall 310 may form a liquid barrier between the

firing chambers 302 in the first column 306 and the firing chambers 302 in the

second column 308 and may thus extend nearly the entire length of the fluid

ejection device 300, i.e., along the x-dimension,. According to an example, the

portioning wall 310 may have a thickness, i.e., along the y-dimension, that is

between about 5 microns to about 500 microns. The portioning wall 310 may also

have a height, i.e., along the z-dimension, that is between about 10 microns to

about 100 microns.

[0036] The firing chambers 302 are also depicted as including side walls

312 that may physically separate the firing chambers 302 in the first column 306

from each other and the firing chambers 302 in the second column 308 from each

other. The side walls 312 may be formed in the membrane 304 during formation

of the firing chambers 302. The fluid ejection device 300 may also include a top

plate 314 that may form ceilings of the firing chambers 302 and may also act as a

barrier for fluid from flowing from one firing chamber 302 to another firing

chamber 302 over the tops of the side walls 312. The top plate 314 may be



formed of the same or similar material as the membrane 304.

[0037] As also shown in FIGS. 3A, 3B, and 3C, an actuator 320 and a

nozzle 332 may be provided in each of the firing chambers 312. For instance, the

actuators 320 may be provided on a substrate 330 and the nozzles 332 may be

formed through the substrate 330. The nozzles 332 may be equivalent to the

nozzles 116 depicted in FIGS. 1A and 1B. The actuators 320 may be thermal

resistors, piezoelectric devices, magnetoresistive devices, or the like, as

discussed above. In addition, as also discussed above, the actuators 320 may be

controlled by an electronic controller 110 through electrical connections.

Although the actuators 320 have been depicted as being positioned near the

opposite ends of the firing chambers 302 from the portioning wall 310, it should be

understood that the actuators 320 and nozzles 332 may have other

arrangements. For instance, the placements of the actuators 320 and the

nozzles 332 may be switched. In other examples, the actuators 320 may have

circular shapes and may be positioned around the nozzle 332.

[0038] In any regard, the actuators 320 may generate pressure pulses that

cause some of the fluid contained in the firing chambers 302 to be expelled from

the firing chambers 302 through the nozzles 332 in the substrate 330. The

substrate 330 may be attached to the membrane 304 opposite the top plate 314

and may form floors of the firing chambers 302. The substrate 330 may be

formed of any of the materials discussed above, for instance, silicon.

[0039] According to an example, the pressure pulse created by an actuator

320 may cause some of the fluid contained in a firing chamber 302 to be expelled

through the nozzle 332. In the arrangement shown in FIGS. 3A, 3B, and 3C, the

nozzles 332 in the first column 306 of firing chambers 302 may be in relatively

close proximities to neighboring actuators 320 in the second column 308 of firing

chambers 302. For instance, the distances between the nozzles 332 in the first

column 306 and the nearest neighbor nozzles 332 in the second column 308 may

be less than may be achievable in fluid ejection devices that do not contain the

portioning wall 310. By way of particular example, the distances may be less than



about 100 microns.

[0040] As shown in FIG. 3A, the fluid ejection device 300 may also include

a fluid feed slot 340. The fluid feed slot 340 may be a chamber that contains fluid,

such as ink, that may be delivered into the firing chambers 302. For instance, the

entire fluid feed slot may be filled with fluid and as fluid is expelled through the

nozzles 332, the firing chambers 302 may be refilled with fluid. That is, activation

of an actuator 320 may cause fluid to be drawn into a firing chamber 302 from the

fluid feed slot 340 through an opening between side walls 312 to fill the firing

chamber 302 with fluid. As shown in FIGS. 3B and 3C, the sections of the

sidewalls 312 that are closer to the portioning wall 310 may have smaller widths

than the sections of the sidewalls 312 that are away from the portioning wall 310.

That is, for instance, the side walls 312 may form pinched sections through which

fluid may be supplied over the actuators 320. According to an example, the

amount of pinching formed by the side walls 312 may be selected to tune the

ejection of the fluid through the nozzle 332.

[0041] The portioning wall 310 may block the direct fluidic paths between

the actuators 320 in the first column 306 and the nozzles 332 in the second

column 308 of firing chambers 302. Instead, the fluidic paths between the

actuators 320 and the nozzles 332 in opposite columns 306, 308 may extend out

of the firing chambers 302 and over the top plate 314. In one regard, therefore,

the portioning wall 310 may enable the nozzles 332 in the respective columns 306

and 308 to be positioned in close proximities to each other, e.g., around 100

microns, without substantial risk of cross-talk among the actuators 320 and the

nozzles 332 in the opposite columns 306, 308. According to an example, the top

plate 314 may have a width, i.e., in the y-dimension, that is at least 200 microns.

In this regard, in order for cross talk to occur between an actuator 320 in a firing

chamber 302 of the first column 306 and a nozzle 332 in a nearest neighbor firing

chamber 302 in the second column 306, a pressure wave formed through

activation of the actuator 320 in the firing chamber 302 of the first column 306

may need to traverse at least two 200 microns. Thus, for instance, the distance



between the actuators 320 and nozzles 332 in neighboring firing chambers 302

may be substantially larger than the threshold level at which cross-talk may occur.

[0042] With reference now to FIG. 4 , there is shown a flow diagram of an

example method 400 for fabricating a fluid ejection device. It should be

understood that the method 400 depicted in FIG. 4 may include additional

operations and that some of the operations described therein may be removed

and/or modified without departing from the scopes of the method 400.

Additionally, it should be understood that the order in which some of the

operations in the method 400 are implemented may be switched.

[0043] The description of the method 400 is made with reference to the

fluid ejection devices 200 and 300 depicted in FIGS. 2A, 2B and 3A-3C for

purposes of illustration and thus, it should be understood that the method 400

may be implemented to fabricate fluid ejection devices having other

configurations.

[0044] At block 402, a plurality of holes may be formed on a substrate 230,

330. The holes may be formed through etching of the substrate 230, 330. In

addition, the holes may be formed as fluid feed holes 232 (fluid ejection device

200) or as nozzles 332 (fluid ejection device 300).

[0045] At block 404, a first column 206, 306 of firing chambers 202, 302

and a second column 208, 308 of firing chambers 202, 302 may be formed in a

membrane 204, 304. The firing chambers 202, 302 may be formed in the

membrane 204, 304 through etching or other suitable semiconductor fabrication

process. In forming the firing chambers 202, 302, a plurality of side walls 212,

312 may be formed between adjacent ones of the firing chambers 202, 302 along

the first columns 206, 306 and along the second columns 208, 308. In addition,

back walls (not shown) may be formed in the membrane 204 along the opposite

ends of the side walls 212 from the portioning wall 210. The back walls may not

be provided to enable fluid from a fluid feed slot to be delivered into the firing

chambers 202 through the rear ends of the firing chambers 202, for instance, in



instances in which the fluid feed holes 232 become blocked or clogged.

[0046] At block 406, a portioning wall 210, 310 may be formed in the

membrane 204, 304 between the first column 206, 306 of firing chambers 202,

302 and the second column 208, 308 of firing chambers 202, 302. As discussed

herein, the portioning wall 210, 310 may cause a fluid path between the firing

chambers 202, 302 in the first column 206, 306 and the second column 208, 308

to be of sufficient length to reduce or minimize cross-talk.

[0047] At block 408, an actuator 220, 320 may be provided in each of the

firing chambers 202, 302. The actuators 220, 320 may be provided on the

substrate 230, 330.

[0048] A nozzle layer 240 containing nozzles 242 may also be provided on

the membrane 204, for instance, as shown in FIG. 2B. The nozzle layer 240 may

function as a fluid barrier above the side walls 212 between the firing chambers

202. In addition, the nozzles 242 may be aligned with respective actuators 220

such that activation of the actuators 220 may cause fluid to be expelled through

the nozzles 242.

[0049] Although described specifically throughout the entirety of the instant

disclosure, representative examples of the present disclosure have utility over a

wide range of applications, and the above discussion is not intended and should

not be construed to be limiting, but is offered as an illustrative discussion of

aspects of the disclosure.

[0050] What has been described and illustrated herein is an example of the

disclosure along with some of its variations. The terms, descriptions and figures

used herein are set forth by way of illustration only and are not meant as

limitations. Many variations are possible within the spirit and scope of the

disclosure, which is intended to be defined by the following claims - and their

equivalents - in which all terms are meant in their broadest reasonable sense

unless otherwise indicated.



What is claimed is:

1. A fluid ejection device comprising:

a membrane including a first column of firing chambers, a second column

of firing chambers, and a portioning wall, wherein the portioning wall physically

separates the first column of firing chambers from the second column of firing

chambers;

a plurality of actuators, wherein an actuator of the plurality of actuators is

provided in each of the firing chambers; and

a substrate including a respective hole extending through the substrate

from each of the firing chambers.

2 . The fluid ejection device according to claim 1, wherein the firing chambers

in the first column of firing chambers are physically separated from adjacent firing

chambers in the first column of firing chambers by side walls and wherein the

firing chambers in the second column of firing chambers are physically separated

from adjacent firing chambers in the second column of firing chambers by side

walls.

3 . The fluid ejection device according to claim 2 , wherein the side walls have

widths that are greater than a width of the portioning wall.

4 . The fluid ejection device according to claim 2 , wherein the firing chambers

in the first column of firing chambers and the second column of firing chambers

further comprise a respective back wall that connects to the side walls opposite to

the portioning wall.

5 . The fluid ejection device according to claim 1, further comprising:

a fluid feed slot to supply fluid to the firing chambers, wherein the holes

extending through the substrate comprise fluid feed holes that are in fluid



communication with the fluid feed slot.

6 . The fluid ejection device according to claim 1, further comprising:

a nozzle layer provided on the membrane, said nozzle layer comprising a

plurality of nozzles, wherein each of the plurality of nozzles is in fluid

communication with a respective one of the firing chambers.

7 . The fluid ejection device according to claim 1, wherein the substrate

comprises a thickness that between about 50 microns and about 150 microns.

8 . The fluid ejection device according to claim 1, wherein a closest distance

between the actuators in the first column of firing chambers and the actuators in

the second column of firing chambers is less than about 100 microns.

9 . The fluid ejection device according to claim 1, further comprising:

a top layer provided on the membrane to physically separate the firing

chambers in the first column of firing chambers from the firing chambers in the

second column of firing chambers, wherein the holes in the substrate comprise

nozzles through which fluid is to be ejected from the firing chambers.

10. A method for fabricating a fluid ejection device, said method comprising:

forming holes in a substrate;

forming a first column of firing chambers and a second column of firing

chambers in a membrane, wherein each of the firing chambers is in fluid

communication with a hole in the substrate;

forming a portioning wall in the membrane between the first column of

firing chambers and the second column of firing chambers; and

providing an actuator in each of the firing chambers, wherein each of the

actuators is to eject fluid from a respective firing chamber when actuated.

11. The method according to claim 10, further comprising:



forming side walls in the membrane to physically separate the firing

chambers in the first column of firing chambers from adjacent firing chambers in

the first column of firing chambers; and

forming side walls in the membrane to physically separate the firing

chambers in the second column of firing chambers from adjacent firing chambers

in the second column of firing chambers.

12. The method according to claim 10, further comprising:

forming a first back wall in the membrane that extends across the firing

chambers in the first column of firing chambers opposite the portioning wall; and

forming a second back wall in the membrane that extends across the firing

chambers in the second column of firing chambers opposite the portioning wall.

13. The method according to claim 10, further comprising:

providing a nozzle layer on the membrane, said nozzle layer comprising a

plurality of nozzles, wherein each of the plurality of nozzles is in fluid

communication with a respective one of the firing chambers.

14. A printhead assembly comprising:

a plurality of fluid ejection devices, each of the plurality of fluid ejection

devices comprising:

a membrane including:

a first column of firing chambers extending along a first

direction;

a second column of firing chambers extending along the first

direction; and

a portioning wall, wherein the portioning wall physically

separates the first column of firing chambers from the second

column of firing chambers along an extent of the first and second

column of firing chambers in the first direction;

a plurality of actuators, wherein an actuator of the plurality of



actuators is provided in each of the firing chambers adjacent to the portioning

wall; and

a substrate having a respective hole extending from each of the

firing chambers.

15. The printhead assembly according to claim 14, wherein the membranes in

each of the plurality of fluid ejection devices further comprise side walls that

physically separate adjacent firing chambers in the first column of firing chambers

from each other and physically separate adjacent firing chambers in the second

column of firing chambers from each other.
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