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FLUID EJECTION APPARATUS WITH SINGLE POWER SUPPLY 
CONNECT* 

BACKGROUND 

{0881} InkJet printing systems and replaceable printer components* such 

as'soitse Inkjet prirst bead assemblies s commonly include a print Head die having 

a number of nozzles to eject ink onto a print medium. The pri-nt head die may 

include an electrical interface for signal and power connections tor conttotlfng tie 

operation of nozEles of the print bead die. Although print head die.sizes continue 

to shrink, -tie-extent to which a- print head die may be reduced In size may be 

limited by the area needed for providing electrical signal and power connections 

to til© print head. 

The Detailed Description section references, by way of example, 

the accompanying: drawings, all In which various em&odiments- may be 

ImpiMi^iiecf, 

{0803} Figure 11s a Nock diagram of an example fluid ejection system. 

|O0O4| Bgur# 2 is a perspective view of an .example fluid -$jecfton cartridge, 

{088$} Figure 3 is. a top vfsw of an example.fluid election apparatus having 

a print head die wlh a single power supply cofinector. 

{0800} Figure 4 is a top view of another example fluid .ejection apparatus 

having a pro! head die with a single power supply connector. 
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pes?| Figure 5 is a tow diagram of an example method for operating a 

fluid -ejection apparatus having a print head die with a single power supply 

connector. 

|00iS| Certain examples are. shown; In the above-Identified: drawings -and 

described in detail below; The drawings are not necessarily to seate, and various 

features and views of the drawings may be shown exaggerated In scale or in 

schematic for clarity and/or conciseness, 

DETAILED DESCRIPTION 

£O08f] Device features continue to decrease In size, Print heads, for 

instance, may realize Improved print quality as the number of nozzles Increase, 

Devices that Incorporate mlcro-and^snialler-eleclrleal-mechenlcal-syslems 

^generally referred to herein as devices, by definifioit, are very small 

and continue to serve a broad rang® of applications in a broad' range of 

industries, 

[0010] Fabrication! of small device features cost-effectively and with high 

performance; and reliability, however, may be a challenge. Continuing with the 

print head example, an increased number of nozzles and/or decreased print head 

size. For some iftkjat print heads, a primary geometric tuning parameter for cost 

may be the width of the print head die as the length of the die may be fixed by the 

desired print swath. The width of the print head dle:t however, may be limited by 

control circuits and ftuldic routing, and; even when these constraints have been 

addressed a remaining constraint may be the width needed for providing 

electrical signal and power coonsctions to the print head. Though reduction of the 

2 



WO 2015/080732 PCT/US2013/072274 

sis© of the bond pads may be me approach to addressing tfte bond pad 

constraint, this solution may result in unacceptable control requirements tor the 

bonder. Similarly,. multiple rows of staggered bond pads'may be possible, but this 

solution may require wire bond technology rather than the high-throughput 

thermally activated bonding (TAB) technology commonly used to attach flex 

circuits to the print head die. 

pott] Described herein are various implementations of .a fluid ejection 

apparatus Muring a fluid feed slot along a length of a print head cite of the iuid 

election apparatus to supply a fluid to a plurality of drop ejectors, control circuitry 

adjacent to at least one side of the fluid feed slot to control ejection of drops of 

fluid from the plurality of drop ejectors,: and a single power supply connector at. a 

first and of the print: head die to supply power to the control circuitry. The print 

head: #© may Include a ground connect®? at a second end,, opposite the first end, 

of the print head die to connect the control circuitry to ground. In various 

implementations, the print head die width may be narrowed by eliminating power 

connectors at the second, end of tie print heed die.,, as compared to 

configurations in which a power connector .is located at each end of the print 

head die, instead., various Implementations Include lite single power supply 

connector Iter the entire print head. In various implementations, the ground 

connector may be a single ground connector, with ground connectors' on the first 

end eliminated to. further allow the print head die to he narrowed,. 

P&12J Figure 1 illustrates an example Iuid election system $00 suitable for 

Incorporating a fluid ejection apparatus comprising a single power supply 

connector as described herein. In various Implementations, tie fluid election 
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sysiem 100 may .comprise an InkJet printer or printing system. The fluid ejector* 

system 100 may Include a print: bead-assembly 102, a fluid supply assembly 104, 

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

contfalter 110, and at: leas! one power supply 11:2 that may provide power to the 

various electrical components of fluid ejection system 100., 

[0013J The print head assembly 102 may indycfe at teas! one print head 

114, The print head 114 may comprise a print head die having a fluid feed slot 

along a length of a prist head die to supply a fkid, such aslnk, for example, to a 

plurality of drop electors 116, such as orifices or noizies, for example, The print 

head die may further include control circuitry adjacent to at feast one side of the 

fluid feed slot to control election of drops of fluid'torn the'plurality of drop ejectors 

116, a single power supply connector 122 at a firs! end of the print head die to 

supply power to lie control circuitry* and a ground connector at a second end, 

opposite the first end, of the print head die to connect the control circuitry to 

ground, Tiie plurality of drop electors 118 may eject eject® drops of the fluid 

toward a print media 118 so as to print onto the print media 11S.. The print media 

118 may fee: any type of suitable., stmt or mil material, such as, for example, 

paper, card stock, transparencies, polyester, plywood, foam beard, fabric, 

canvas, and the fiHe. The drop ejectors 118 may he arranged in one or mom 

columns or arrays such that properly sequenced ejection of fluid from drop 

ejectors 11.8 may cause characters, symbols, and/or other graphic® or images to 

be printed on tie print media 118 as the print head assembly 102 and print media 

118 are moved relative to each other. 
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[0014] The fluid supply assembly' 104 may supply fluid to the print bead 

assembly 102 and may incJyde a reservoir 120 for storing tie fluid. In general, 

fluid may low from the reservoir 120 to the print bead assembly 102s. and the fluid 

supply assembly 164 and the print bead assembly 102 may form a one-way Iuid 

delivery system or a recirculating fusel delivery system. In a one-way fluid delivery 

system, substantially all of the fluid supplied: to tee print bead assembly 102 may 

be consumed during printing. In a recirculating Iuid delivery system, however, 

only a portion of the fluid supplied to the print head assembly 102 may be 

consumed during printing, Fluid not consumed during, printing: may be returnee! to 

the fluid supply assembly 104. The reseivosr 120 of the fluid supply assembly 104 

may be removed, replaced, and/or 'refilled, 

ptHS] The mounting assembly 106 may position the print head assembly 

102 relative fo the media transport assembly 108f and the media transport 

assembly 106 may position the print media 118 relative to lbs print bead 

assembly 102, In this conflgyralion, a print zone 124 may be defined adjacent-to 

the drop ejectors 116 in art area between the print head assembly 102 and print 

media 11S, In some implementations, the print head assembly 102 is a scantling 

type print head assembly.. As such, the mounting assembly 108 may include a 

carriage for moving tbe print bead assembly 102 relative to the media transport 

assembly 106 to scan the print media 11S. In other Implementations, the print 

head assembly 102 is a hGn~seanning type print bead -assembly, As such, the 

mousing assembly 108 may fix the print head assembly 102 at a prescribed 

position relatwe to the media, transport assembly 108, Thus, the media transport 
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assembly 108. may position the print media 118 relative' I© the print head 

assembly 102, 

P^16| The electronic controller 110 may Includes a' processor (CPU) 128; 

memory 128, firmware, software:, and other electronics for communicating with 

and contming the print head assembly 102, mounting assembly 108, and media 

transport assembly 108, Memory 128 may include both volatile (e.g., RAM) and 

nonvolatile (e,g,, R€fe1t hard disk, floppy disk, Ob-ROM, etc,) memory 

components comprissngrcompufervprocessof-readable media that, provide for the 

storage of i&mputer/processoHlxecutablfe coded in^trutftions, dais striaetares, 

program modules, and other data for ?he printing system 1QG,. The electronic 

controller 110 may receive data 130 from a host system, such as a computer, 

and temporarily store tie data 130 in memory 12& Typically, the data 130 may 

be .sent to the printing system 100 along an electronic,. Infrared, optical, or other 

Information transfer path. Hie data 130 may represent, for example, a document 

and/or file to be printed. As such, the data 130 may form a print Job for the 

printing system 100 and may include one or more print Job commands arsefcr 

command parameters, 

p§1?] to various implementations*, tie electronic controller 110 may 

control the print head assembly 102 for ejection of fluid drops from the drop 

electors 116, Thus, the electronic controller 110 may define a pattern of ejected 

flyid drops that form characters, symbols,, ahd/or other graphics or images on fie 

print media 118, The pattern of elected- fluid drops may be'.determined by the 

print job commands and/or command parameters from the data 130. 
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P§1§] to various implementations, the printing system too is a drop-on-

demand thermal Inkjet printing system with a thermal InkJet {TU) pint head 114 

suitable fer implementing a print head die haying 0 single power supply connector 

122 as described herein, In soma implementations, the print head assembly 102 

may include a single TU print head 114, In other Implementations, the print head 

assembly 102 may include a wide array of TU print heads 114. White the 

fabrication processes associated with TU print heads am well stilled to the 

integration of the print head dies described herein, other print head types mch as 

a piezoelectric print head can also implement a print head die having a single 

power supply connector 122, 

[0019] in various implementations, the print head assemMy 102^ Iuid 

supply assembly 104, and reservoir 120 may be housed together In a replaceable 

device ®«ch as an integrated print head cartridge. Figure 2 is a perspective view 

of an example Inkjet cartridge 200 that may include the print head assembly 192, 

ink supply assembly 104, and reservoir 120, according to an Implementation of 

the disclosure. In add lion to one or more print heads 2141 Inkjet cartridge 200 

may Include etectrte&l contacts 232 and an ink for oilier Sold) supply chamber 

234, In some Implementations, the cartridge 200 may have a sypply chamber 

234 that stores one color of inR> and in other implementations It may have a 

number of chambers 234 that each store a different color of Ink. The electrical 

contacts 232 may carry electrical signals to and torn controller {such as, for 

example. Sue electrical controller 110 described herein with reference to Figure 1) 

and power ffrorn the power supply 112, for example) to cause the election of ink 
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drops through drop ejectors 216 and single-side thermal sensing: of the 'print bead 

214, 

[002Q] Figure 3 illustrates- a top view of an example Mcf election: apparatus 

300 having a single, power supply ssonf^ctor 322 at a first end 336 of a print head 

die/substrate 338, in various implementations, the fluid election apparatus 300 

may comprise, at least in part* a print head or print head assembly, in some 

Implementations, for example,, the iuid ejection apparatus 300 may .be an Inkjet 

print: head or Inkjet printing assembly. As used herein, the term afconhect©r* may 

comprise a bond pad, a. contact pad, or the Ike,. 

p02i| As Illustrated the fluid ejection apparatus 300 has a plurality of fuid 

feed slate 340 (underlying: layer shown in hashed tine) In the print head die 338, 

•extending in parallel along the length of the print head die 338 between the first 

end 338 and second end 342 of the print head die 338, In other implementations, 

the fluid ejection apparatus 300 may include more than the two fluid teed slots 

MO-illustrated, In still other Implementations, the fluid ejection apparatus 300 may 

Inobde a single fluid feed slot 340, 

[08221 Each of the fluid feed slots 340 may bo configured to supply a fluid 

to a. corresponding plurality of fluid drop ejectors 316, In various implementations 

and as illustrated,, the plurality of drop electors "318 may comprise a plurality of 

columns of the drop ejectors 316, It is noted that although the Illustrated example 

depicts two columns of drop ejectors 310 per 'fluid feed slot 340, many 

Implementations may include fewer or more columns and/or columns with more 

or fewer drop ejectors 316 than shown. Though not Illustrated, the fluid ejection 

apparatus 300 may further Include a plurality of actuators, with an actuator 
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proximate to .each fluid ejector 318 to cause fly id to .be ejected ffomigfc. a 

corresponding one of the drop Rectors 316, in soma implementations, the 

actuators may comprise resistive or h#afing elements, In soma implementations, 

the actuate compose spilt resistors or single, rectangular resistors. Other types 

of actuators suctt m( for example, piezoelectric actuators or other actuators, may 

be used for the actuators In other Implementations, 

|0G231 The print head die 338 may include control circuitry 344 (regions 

Including the control circuitry 344 are generally shown by hashed lines) adjacent 

to at least one side of each of fee iuid feed slots 340 to control ejection of drops 

of fluid torn the plurality of drop ejectors 318. In ©iter implementations, the print 

head die 338 may include control circuitry 344 adjacent to only one side of each 

of the fluid feed slots 340. In various implementations, tie. control circuitry 344 

may comprise logic for controlling individual ones-or sets of the drop ejectors -31i. 

In various ones of these'Implementations, for example,: the control circuitry 344 

may comprise transistors, address .lines, etc.. for controlling individual ones or 

sets of the drop ejectors 31 $. 

[0624} As noted herein, tm print head die 33B may comprise a single 

power supply connector 322: at the first end 336 of the print head die 338 to 

supply power to the control Circuitry 344 such that the second end 342 is devoid 

of" power supply connectors, By eliminating power supply connectors on the 

second end 342 and using the single power supply connector 322 to supply togJo 

power lor the entire print head die 338, the overall width of the print head die 338 

may be reduced as compared to configurations including power supply 

connectors on tfte first end 336 and the second end 342, in some 
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implementations, power supply fidelity may be maintained by widening: trie m-

print head die 338 pouting, but in these implementations, the width of the print 

head die 338 may be i«o%as§4 If at all, less than th@ width savings provided lay 

omMnp power supply connectors on the second end- 342, 

P62SJ In addition to the single power supply connector 322, the print head 

die 3S8 may aiss Include other comwotors to circuitry to facilitate opo'rstterr of the 

print head die 338, For example, the print head die 838 may include mozzle 

power and ground connectors (ccHectively referred to &y 340 In Figure 3) for 

connecting power" and return pass to Hit drop electors 316 arid signal connectors 

348 for digital ra'munlcato in and out from the control circuitry 344 (such as, 

eg,, address mode seqysnctng, retrieving statiis Infonrtaflon, signaling which 

drop e|©ctor(s) 31€ to fire, ate,), 

p32§] The print head die- 338 may also include a ground connector 3S0 at 

a second end 342, opposite the first end 336, of the print head die 338 to connect 

the - control' circuitry 344 to ground. In various Implementations, the ground 

connector SSO may fee a single ground connector for the entire print head die 

338, which may allow the overall width of the print head die: 338 to be reduced as 

compared to configurations including ground connectors on the irsf end 336 and 

the second end 342, In other implementations, however, the print: head die 338 

may include another ground: connector at fee first and 336.of' the print head die 

338, As Illustrated In Figure 4S for exempted the fluid election apparatus 400 

includes a print head die 43-8 comprising noizie power and ground connectors 

446, signal connectors 448, and a single power supply connector 422 at the first 
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er*d 436 p? the print head die 438., a ground connector 450 at the second end 

442, and aoother ground connector 459 at the first end 436, 

[00271 Figure 5 is a flowchart of an example method 500 related to 

operation' of a $«ki Section apparatus with single power supply connector, In 

accordance with various implementations described herein. The method 500 may 

be associated wih the various implementations described herein with reference 

to Figures: 1, 2;: 3, and 4, end details of the operations shown: in fie method 500 

may be found in the related discussion of such Implementations. The operations 

of the method SOD may be embodied as programming instructions stored on a 

compoter/pfscessor-readabte medium, sash as memory' 128 described herein 

with reference to Figure 1, In an lmpfernentatlons the operations of the method 

600 may be -achieved by the reading and execution of such programming 

instructions by a processor, such as processor 126 described herein with 

reference to Figure 1. it is noted that various operations discussed and/or 

illustrated may be generally referred to as multiple, discrete operations In turn to 

help in understanding various implementations. The order of description should 

not be construed to imply fiat these operations are order dependent, unless 

explicitly stated, Moreover, some implementations may Include mom or fewer 

operations than may fee -described; 

fftfS2i| Turning now to Figure Ss the method 500 may begin or proceed with 

supplying a fluid by a Hold feed slot In a print head die to a plurality of drop 

eiector:f at block 50:2. 

|002SJ The metnod 500 may proceed to block S04 with supplying power to 

control circuitry adjacent, to at least one side of the fluid feed slot by a single 
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power supply connector at an end o? the print head die. in various 

Implementations, tie method 500 may include connecting the control circuitry, to 

ground by .a ground connector at a second end, opposite the first end, of the print 

head die, in further Implementations, the method 500 may Include supplying 

power to another control circuitry adjacent to at least one side of another fluid 

feed slot in the print head die jby the single power supply connector, in various 

ones'Of these implementations, the method; 500 may include connecting the other 

control circuitry to ground bythe.grpynd connecter at the second end of the print 

Head die. 

|0030J The method S00 may proceed with controlling election of fluid drops 

from the plurality of drop ejectors by the eontfoi circuitry. In various 

implementations, the control circuitry rosy control one or more actuators, such as 

resistive elements, heating elements* or piezoelectric elements, lor example, 

proximate to firing chambers and etep ejectors to cause fluid to be -ejec^d 

through a corresponding one of the drop ejectors, 

p031] Although certain implementations have seen illustrated and 

described herein, it will be appreciated by those of ordinary skill In Hi# art that a 

wide variety of alternate and/or equivalent implementations calculated to achieve 

the same purposes may be substituted for the implementations show and 

described without departing torn the scope of this disclosure. Those with skill in 

the art will readily appreciate that im pie mentations may be implemented in a wide 

variety of ways. This application is Intended to cover any adaptations or 

variations of the Implementations discussed herein, it Is manifestly Intended, 
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therefore; tfrat implementations foe limited only by ;the claims'«sid th# equivalents 

thereof.. 
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CLAIMS 

What m claimed is; 

1, A fluid ejection apparatus compriss rig: 

a fluid feed slot along a length of a print head die of the field epetfori 

apparatus to supply a to a plurality of drop Rectors; 

control drcuiry adjacent to a! least one side of the fluid feed slot to control 

election of drops of fluid from the plurality of drop ejectors; 

a single power supply connector at a first and of the print head die Is 

.supply power to fie control circuitry; and 

a ground connector at a second end, opposite the first en4 of the print 

head die to connect tha control circuitry to ground. 

2.. The apparatus of claim 1 „ wherein the ground connector is a first ground 

connector, andwherein the fluid ejection apparatus .comprises a second ground 

connector for tile control-circuitry at the first end of the print head di®, 

3. The apparatus of claim: 1, wherein the ground connector is a single ground 

connector for the control circuitry. 

4. The apparatus of elite 1 s wtierain the fluid feed slot extends between the 

first end and second end of the print head die. 
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5. The appamius of claim 1, wtterein the fluid feed slot Is a first Sold feed slot 

and the plurality of drop sjectois Is a first plurality of drop ejectors, and wherein 

the apparatus comprises a second fluic feed slot parallel to !he first fluid feed slot 

afoog the length of the print head die to supply the fluid to a second plurality- of 

drop ©Jectors, 

6, The apparatus of claim S, wherein tie control circuitry is first control 

circuitry and wherein ff>@ apparatus comprises second control circuitry adjacent to 

at least; one side of the second fluid feed slot to control ejectioft of drops of fluid 

from the second plurality of drop ejectors, 

7, The apparatus of claim 6, wherein the singte power supply connector is to 

supply power-to the second control circuitry, and wherein the ground connector is 

to connect the second control circuitry to ground. 

8. A fluid ejection apparatus comprising; 

a plurality of fluid feed Blots including a-irst fluid feed slot to .supply a fluid 

to a first plurality of drop electors and a second iuid feed slot to supply the.fluid to 

a second plurality of drop el ectors; 

first control circuitry adjacent to at least one side of tie first fluid feed slot, 

to control ejection of drops of fluid from'the- first plurality of drop electors, and 

second control circuitry adjacent to at least one side of the second fluid feed slot 

to control ejection of drops of fluid from the second plurality of drop ejectors; and 
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.a .single power supply connector /adjacent to an end of the plurality of 8.tJd 

feed slots to supply power to fie first control circuitry and the second control 

circuity, 

0, The appsraiys of claim 8, wherein the end is a first enc!s and wherein the 

apparatus further comprises a ground connector adjacent to a second and, 

opposite the first end., of the plurality of fluid feed slots to connect the first control 

circuitry and the second control circuitry' to ground, 

10. The apparatus of claim Ss wherein the ground connector Is a single ground 

connector to connect the first control cteyitry and the second control circuitry to 

ground. 

11. The apparatus of claim .8, wherein the end is a frst end and wherein the 

apparatus is devoM of power supply connectors adjacent to a second and,, 

opposite the first end, of the plurality of fluid feed slots. 

12. The apparatus of claim 8, wherein the apparatus is a print head die, an 

Inkjet cartridge, or an Inkjet printing system. 
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13. A method comprising: 

supplying a tMd by a fluid feed slot In a prltit head cite to a plurality of drop 

ejectors; 

supplying .power to control osrmiltry adjacent to at least one side of the fluid 

feed slot by a single power supply connecter at an end of the print head die; and 

controlling ejection of drops from tie plurality of drop ejectors by the 

control eireyitfy. 

14. The method of claim 13, wherein the end Is a first end, and wherein the 

method further composts conneetipg the control drcutry to ground by a ground 

connector at a second end., opposite the first end, of the print head die. 

15. The method of claim 13, further comprising supplying power to another 

control circuitry adjacent to at feast one side of another luld feed-slot in the print 

head die by the single power supply connector. 
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