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FLUID BJECTION APFARATUS WITH SINGLE BOWER SURPRLY
CONNECTOR

BACKGROUND
HUE nkiet priving systems and rveplacestis printer components. such
A% some inkjet print head assembiies, commonly include @ prirt head dis having
a number of nozziss fo sject ink onta a print medivm, The pint head die may
nciide an alectrical interface forsignal and power connsctions for controliing the
operation of nazsles of the print head die. Although print haad die sizes continue
o shrink, the extent o which a print head die may be mduced v size may be
limitad by the ares needed for providing slectrical signal and power cormactions

o the print head,

BRIEF DESCRIPTION OF THE DRAWINGS

{0003} The Detalad Descoplion section refersnces, by way of sxampls,
the accompanying drawings, all i which varous ambodiments may b
inplermentad.

{oanay Figure 1 i3 a block diagram of an sxample fuid sjection systam.
o004} Figure 2 is a perspective view of an example uid ejection cartridge.
{000S] Figure 3 » a fop view of an sxanmple fuid sjection apparatus having
# print head die with a single power supply connector

[p00s] Figwe 4 is 3 10p view of another sxampls Buid ajsclion spparatus

having & print head die with @ single power supply connector
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{0007} Figure 5 is a fliow diagram of an sxampls method for cperating a
fluid ejection apparstus having a print head die with a single power supply
cormecton,

{0008] Certain gxamples arg shown in the above-identified drawings and
described in detall bedow, The dravwings are not necessarily o soale, and vanous
features and visws of the drawings may be shown exaggersted i scale orin

schemaiio for olarity andfor conciseness,

AU Device festures continueg fo decrsase in sizs, Pt heads, for
instance, may realize improved pint quality as the number of nossies inorease,
Cavices Wil incorporate micro-and-smsliec-slecticat-mechanical-systems
fnenerally reforred 1o harain gas "MEME™Y devices, by defimlion, are very small
and contee fo serve a broad vange of applications v & broad range of
wdusiries.

(0014} Fabrication of small device fealures costeffectively and with high

performance and reliabliiity, howsver, may be a challenge. Continuing with the
print hesd example, an inoreassd number of nozzies andior decrsased print head
size. For soms inkjet prind hesds, 8 primary geomatric hung paramster for cost
may be the widih of the print head die as the lengih of the die may be fixed by the
gdesired ;grmi swath, The width of the print head dig, howsver, may he lted by
control circutts and Budio routing, and sven when these constraints have bhesn

addressed 3 remaining consiraint may be the widlh needed for providing

sleciical signal and power connections 1o the privit head. Though reduction of the
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size of he bond pads may be one approach to addressing the bond pad
constraint, this solution may resull i unaccepiable contd reguirements for the
honder. Simiarty, mulliple rows of staggersed bond pads may be possibie, but this
solulion msy reguire wirg bond technology rether than e highdbmoughput
tharmally sclivated bonding (TAB) technology commaonly used o altach flex
chrouits fo the print head dis.

{0011] Desoribad herein are vanous mplementations of & fuid gjection
apparatus ncluding 2 fuld feed siot along & length of 2 print head die of the fuid

sfechion appargiug to supply & Suid to & plursiity of drop ejectors, control cirouitny

addisoent {0 al lsas! one side of the fuid feed slot o control sjection of drops of

first and of the print head die fo supply powsr 10 the control circuitry, The print
head dis may include a ground connactor at & second end, opposite the first end,
of the pant head dis fo connset the contmd circuilty B ground. In vanous
implamentations, the prnd bead dis width may be narrowed by sliminating powsy
connectors &t the second and of the pant head dis, as compared o
configurations in which a power connecior & boated 3t each end of the print
head dis, Instead, vanous implementations include the single power supply
comnector for the enfire print head. In vanous implementations, the ground
connscior may be a single ground connector, with ground sonneciors on the frst
end aliminated o further allow the primt head dis to be narmwed.

{0012} Figure 1 Husirates an example fuld sjection sysiam 100 suitakde for
moeorporating & flud gjechion apparstus compasing 8 single powsr supply

commector gs described herain, In varous implemeaniations, e Sud gection

L7%]



WO 2015/080732 PCT/US2013/072274

system 100 may comprise an inkist pravter or prinling systan, The fuld ajsclion
systam 100 may inclutde 3 pint head sssembly 102, a fuid supply sssembly 104,
& mounting sssembly 108, & media fanspont assembly 108, an elscionic
controlier 114, and at isast gne power sugply 112 that may provide power 10 the
various slectnical components of luid gjeohion system 100,

{00138} The print head assarmbly 102 may includs gt least one pring head
114, The print hagd 114 may comprise & point haad die baving & fluid fsed dlot
slong 2 length of 3 print head die o supply o fuid, such asink, for sxampls fo a
glurality of drop siectors 118, such as arifices or nozzles, for exampla, The print
head dis may further include control lrcuitry adiacent to at least ane sids of the
fluid feed slot 1o control ejection of drops of fluld from the plurslity of drop gjeciors
118, & single powsr supply connector 122 af a first snd of the print head dis o
supply powsy 1o the conlrol crouitry, and & ground connsctor 8l a second end,
apposie the first end, of the print head dig o commed! the contral clrsuiry o
ground. The plurality of drop gjectors 118 may ejsct siscls drops of the fud
wwand a print media 118 50 as o privt onto the pymf madin 118, The prind madia
118 may be any type of suitable sheet or ol mialenal, such ag, for example,
paper, card slock, iransparencies, polyester, phywood, foam board, fabric,
canvas, and the like. The drop goctors 118 may be amangsd in ong oF morg
columes oF avavs such that properly sequenced siection of fuid from drop
gjectors 118 may cause charsclers, symbols, andior other graphics of images to
be prinded on the prind madia 118 as the prind head assembly 108 and prird media

118 gre moved relative 1o sach other,
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{0014} The fuid supply assembly 104 may supply fuld o the print head
asssmbly 102 and may inchude 8 reservoir 120 for sioring the fluid, I gensral,
fluid may fow o the reservalr 120 to the print head assembly 102, and the fuid
supply assembly 104 and the print head assembly 102 may fm a anewway flud
delivary system or g recircuialing fluid delivery system. In 3 one-way Buid delivery
system, substantially alf of the fuid suppliad o the print head assembly 102 may
e consumad during printing. 0 8 reciroutating fuld delivery system, however,

only & portion of the Huid supplied o the pont hesd assembly 108 may be

{008} The mounting assembly 108 may position the grint head sssembly
103 relative o the media transpor! assembly 108, and the media fransport
assembly 108 may postion the pont media 118 relative o the prnt head
assembly 102, In this configuration, 3 prind zone 124 may be defined adjacent io
the deop giectors 118 a0 swea Dehwveen the g_prinf: head asssmbly 102 and pant
media 118 In soms implementations, the print head assembly 103 is g scanning
type prind head assambly. As such, the mounding assambly 108 may includs a
carriage for moving the print head sssembly 102 rslative to the media fransport
azsembly 108 10 scan the print media 118 In other implemeniations, the prind
head sssembly 102 & 8 nuﬂ»scanmng type print head assembly. As such, the
mounding assambly 106 may §x the print head sssembly 12 al & prasonibegd

position relative to the media rangport sssembly 18, Thus, the media franspont
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sasembly 108 gy position the print medis 118 relative o the print head
assembly 102

foQ18} The slectronic confroier 110 may include & processor {TPU 128,
memory 128, fronvare, solfbwvare, and other glectronics for communicating with
and controBing the print head assembly 102, mouwnnting assembly 108, and media
ransport assembdy 108, Memaory 128 may nclude both volatile (o9, RAM} and
ponvialile {eg. ROM, hargd disk, flopoy disk, CD-BOM, =00 memony
comporents comprising computeriprocessor-readable media thal provids for the
slorage of compulerprocessoraxstuiabie coded instructions, dals structures,
progrum modudes, and ofher dats for the printing systam 100, The slectronc
comirafier 110 may recebve dats 130 from 2 host system, such as 8 computer,
and emporanily store He daty 130 in mamory 1280 Typically, the data 130 may
be zant fo the winting system 100 slong an slestronic, infrared, oplical, or other
informalion ransfer path. The data 130 may represend, for sxample, & documant
andior file fo be printed. Az such, the date 130 may fonm g ot job for the
§F§I’tﬁ§’§g systemn 100 and may include ons or morg print job commands andior
oommand paramsisrs.

{0017} i various implementations, the slectronic controlier 118 may
sontrol the prird head assembly 102 for gjection of fuid drops from the drop
geciors 116, Thus, the slechonic contralier 110 may define & pattem of sjected
fluid dmps that form characters, symbols, andior other graphics or imagss on the
pritd media 118, The patiem of gjecked fuid drops oy be delerminad by the

privit fob convwmands andior command parameters from the dats 130

(a4}
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{0018} I varous implemaniations, the grinting system 1) & & dropons
demand thermsl inkist printing system with 8 thermal inkgst (TLH pont head 114
suilable for mplemanting s print head dis having 8 single power supply conneotar
122 as descrbed herein, In some mplermeniations,; the print head asssembly 102
may nclude a single TU prind head 1140 In other implementations, the print head
assambly 102 may inchude g wide amay of TU prnt heads T Whils the
fabrication procosses associsled with TH print heads are well suited o the
mtegration of the print haad diss described herein, other print head types such as
& piezoslectio print head can alse implament & print head die hawing 8 singls
DOWST supnly connectar 132,
{0018] I vanosus implemeniations, the prind head assembly 12, fuid
supply sssembly 104, and ressarvolr 120 may be housed fogether in & replacealdle
device such 35 an integrated print head cantndgs. Figure 2 s 3 perspective view
of an exsample inkjst cartrdgs 200 that may nchuds the priat head assembly 182,
R supply sssembly 104, and resenvar 130, scoordng o an implamentation of
the disclosure. in adtilion o ans o morg prirﬁsi haads 214, inkjst cartndge 200
may include electrical contants 232 and an ink {or other fiuld} supply chamber
234, In some implementations, the carlndgs 200 may have 8 supply chamber
234 that slores one coly of ik, and in other implementations & may have 8
number of chambers 334 that sach slore 3 different color of nk. The elsclrical
contacts 233 may camy elecirical sipnals o and from controller {sueh as, for
axample, the slectrical controller 110 desonbed hereln with referance 1 Figure 13

and power {from the power supply 118, for example} {o cause the siection of nk

v
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draps through drop ejectors 318 and single-side thermal sensing of the print head
214,

{0028y Figure 3 Hustrates g fop visw of an exampls fuld sjection appavatus
300 having 8 single power supply connector 3327 at » first end 336 of 3 print head
digfsubstrate 338, In vadous implementations, the Suid sjection apparatus 300
My comprise, af lsast in parl, & print head or print haad gssambly, In some
mplemeaniations, for sxampls, the fuld gection apparatus 360 may be an inket

orind head or inkist printing assembly. As used hersin, the term “connedior™ may

axtending in paraiis! along the length of the print hesd dis 338 belwsen the first
end 338 and second and 342 of the print head die 338 In other implementations,
e fluid giection apparatus 300 may nchude mors than the o fuid feed slods
340 Mustratsd. In il other implamentations, the Buid sjection apparatus 300 may
nchude 2 single flud fesd st 340

AR Each of the fuid fsed siols 340 may be configured o supply & fuld
e 3 comesponding pluratity of fluid drop ejectors 318, In varlous implementations
and as ilustrated, the plrality of drop siectors 318 may comprise a phaality of
columnns of the drop siectors 318, i s noted that althowgh the Hlustrated example
depicts two colunms of drop ejectors 318 per Huid feed siot 3&%{2 many

nplemeniations sy icluds fawer o more codumng andior coligtnd with mwe

&

or fewer drop sjectors 318 than shown, Though nat lustrated, the fluid sjection

apparatus 300 may further include 2 plurslily of scluators, with an actuator
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groximate © osach fluid sfector 316 o cause fuld o be ejppuiad through 2
corrsspanding ong of the drop sieclors 318, In some implementations, the
actustors may comprise resistive or healing slements. In some implementations

the acluators compeise spdit resistors or single reclangular resistors, Other types
of getuators such as, for sxample, piszorlscine actualors or other actuslors may

be usad for the actuators in other implementations.

{0023} The pant head de 338 may include control circuitry 344 {regions
noluding the control civcuitry 344 are generally shown by hashed lines) adiscent

1o at laast one side of gach of the fuid feed slots 340 1o contrad ajection of drops
of fluid from the plurality of drop eisclors 318, In other implementations, the print
head dig 338 may include confral cireuiiry 344 adiacent 1o ondy ong side of sach
of the fluid feed siots 340, In varcus implementations, the control cirouitry 344
may comprise logic for controlling individual ones or sets of the drop gisciors 318,
in vanous ones of thase implementations, for exampls, the conlrol girgultey 344
may comprise ansisiors, address lines, st for controlling individus! ones o
sats of the drap e;‘eams 38,

o024} As noted herain, the pant head dis 338 may comprise a singls

powsyr supply connector 322 st the first end 338 of the print head die 338
supply power fo the control Sirowitry 344 such that the sscond send 342 s devaid
of powsy supply connectors. By sliminaling powsr supply connactors on the
second end 342 and using the single power supply connedior 332 o ﬁum fagic
power for the endire print head dig 338, the overall widih of the int head dis 338

may be reduced ss comparsd o configurations including power  supply

donfectors o the frst oend 335 and the seconsd angd 343 In some
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mplemeniations, powsr supply fdelity may be maintained by widening the on-
print bead die 338 rouding, bul in these implementations, the width of the print
head dis 338 may be increased, If st all, less than the width savings provided by
omitting power supply conneciors on the second end 343,

{0025 try sddition 1o the single power supply connector 322, the print head
dis 338 may alse include other connentors 1 circuitry 1o facilate aperation of the
gring head die 358 For axample, the print headd die 388 may nolds noeels
power and ground connectors {colisctivaly refarred to by 348 in Fgure 3} for
connecting power and refum pass to the drop sjectors 318 and signal conneciors
348 Tor digist commurication i and oul from the control circuitry 344 {such as,
a4, address mode sequencing, retngving status information, signaling which
drop sjector(s) 318 to fire, aie.).

{0026] The print head die 338 may also clude a ground connecior 350 at
3 second sng 342, opposide the first and 338, of the prant head dis 338 o connsdd
fhe control ciroudry 344 o growsd, In vanous inplemeniations, the ground
connsctor 350 may be 3 single ground conneciar By the antire -;::riénsi: head e
338, which may allow the overallh widih of the print head die 335 10 e redused as
comparsd o configurations inclading ground connectors on the frst and 338 and
the second end 343, In other implementations, however, the pint head dis 338
sy include another ground connscior at the first and 338 of the f:szféﬁi head die
338, As Mustrated in Figure 4, for &xampse? the fHd sjeclion apparatus 400
noludes 8 print head dis 438 compising noxdle pows and ground connscions

448, signal conneciors 448, and & single power supply connector 432 st the first

¢



WO 2015/080732 PCT/US2013/072274

and 436 of the print head dig 438, 8 ground connectar 450 at the second end
442, and another ground connector 480 af the first end 438,

{0027} Figure & i 8 fowchart of an example method 500 relaled o
operation of & fuld sjection apparatus with single powsr supply connecior, n
accordance with various implemeantations descnbed havein. The method 500 may
be associated with the various implemeantations describad herein with reference
o Figures 1, 2, 3, and 4, angd details of the pperalions shown in the mathad 500
e found i the related discussion of such implemeniations. The operations
of the methed 500 mgy be embodied 88 programming instructions stored on &
compitenprocessor-readable medium, such as memory 128 descoribed hersin
with referance o Figre 1. In an implamentation, the operationsg of the methoad
SO0 may be achipvad by the reading snd execulion of such programming
mstruchions by & processor, such as processwr 128 describsd hersin with
referance o Figure 10§ 8 notsd that vadous opergtions discussed andiar
Hustrated may be gensrally refered o as mulliple disorste operations in fury o
imip ¥ understanding vadous implamentalions. The order of description should
nit be canstrusd o imply et these operstiong are order dependent, unless
explicily stated. Morsover, some implementations may include more or Tewer
operghions than may bs desgribed.

{0028] Turning now to Figure §, the method 500 may begin or procssd with
supplving @ fuld by 3 fluld feed slot in & prind head dis fo @ plurality of cim;:)

aipctor, at block 502

{o0Es] The methad 500 may procesd to blosk S04 with supplying power ©
cortlral cirocuitry adiacent o &t least one side of the fuid sed st b singyle

iR
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powsr  Supply connectyr &t an and of e pind head die I various
inmplementations, the method S60 may nclude connecting the contrgl oircudtry ©
ground by & ground cannector at @ second end, opposite the first end, of the print
head diel By further inplementations, the method 500 may incdude supplving
power 1o another control ciroultry adjascent o at least one sitde of another Tuid
fead siot in the print head s by the single powsr supply cannector. In vanious
anes of thase implamentations, the maethoed SO0 may ncludes connecting the wther
control gircuitry to ground by the ground connector at the second end of the prict
head dis.

LR The method 500 may procesd with controtling sjection of fluid drops
from the plurslily of drop gjectors by the conbrol oirtullny. It wavious
implamentiations, the control circuitry may control one or mors actuaiors, such as
resistive slements, hesting slements, or plezoslsctic slements, for exampls,
groximate 1o fving chambers and drop gectors 10 cause fluid fo be sjected
through a corasponding one of the drop gjeciors.

{0031} Although  certain  implemenistions have bsen  dhuststed  and
describad hersin, i will be gppreciated by those of ondinary skill in the st that &
wids vanety of alternale andfor squivaient implemantations caloulsisd © achisve
the same purposes may be substiuled for the implementations shown and
described without depading from the scope of this disclosura. Those with skt in
the art will resdily ammfséat‘a that imgiﬁmrsn‘taﬁcms may be implemented in 3 wids
vanely of ways. This spplication & inlended o cover any adapiations or

varigtions of the mplemsniations discussed herein it s manifestly intended,

12
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therafare, that nplemeaniations be limited only by the daims and the sguivalents

thersaf.
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CLAIMS
Vhat s claimed is
1. A Ruid gjection apparatus prising:

& fluid Tead sint slong 8 longth of @ prind head die of the fuid gjection
apparatus {0 supply 8 fud to g plurality of drop jectors;

control circuitry adisvent to af least one side of the fluid fead siot to control
gjechion of drops of Buid feam the plurality of drop gjectars,

& single power supply connectorat & first end of the print head dis to
SLUpPlY power to the comrad clrouitry, and

gqround connactor at a second end, opposite the first end, of the print

head dis o conmect the contegd cirowitry to ground.
2. Tha apparatus of clain 1, wherain the ground connector is a first ground
connsctor, angd whaeain the fuid gjschion apparaiug comprisas a sscond ground

sonnector for the control circultry at the first end of the print head dis

3. The apparatus of claim 1, wheran the ground conneclor S @ single ground

connscior for the contral cirouitng,

&, The apparatus of olaim 1, wherein the fuid fesd siod sxdends betwesn the

first end and second end of the print hesd die.

14
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8. The apparatus of olaim 1, whersin the fuid foed slod is & first Suid fead sint
ard the plurglity of drop siectors s 8 frst plurality of drop sjectorg, and whersiny
the apparatus comprises 8 second fuid fead siet paraliel o the first fluid feed sint
along he length of the print head die 1o supply the Suid 1o 8 second pluradity of

drop ejectors.

8. The apparatus of claim §, whearsin the cordent circutry is Hest pontrpd
ciroutry snd wherain the apparatus comprises second contral circuitry adiacent to

froury the second plurality of drop sjectors,

kR The apparatus of claim §, wherein the aungle power supply connectoris o
supply power o the second control cirowilny, and whersin the ground connscior is

I sonnact the second control sipsudtry o ground.

8. & Huid sjection ag@arams COMPISING:

& phursiity of fuid feed slots inclutding o fivat Suid feed siot o supply a flukd
o & first plurality of drop ejsotors and a sscond fuid fesd slot to supply the fuid o
a senond plursity of drop sjsciors;

first covtrod cirouitry adiacent to at least one side of the first fuid faed sk
o cantrol ejection of drops of Buid from the first plursdity of drop -aisctmss and
sacond control creuilry adiacent 1o al least one side of the sscond flutd feed siot

o coniral sjection of draps of Buid from the second plurality of drop sjectors: and
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& singls power supply connector gdiacent o anand of the plurality of Suld
feed sivts 1o supply power {0 the first condvol cirouitry and the second cantrod

chrouttry.

Q. The apparatys of claim §, whersin the end is 3 first end, and wherain the
apparatus fucthey compeises @ ground connactor adiacent T & second and,
appoaite the first end, of the plurality of fuid fead siols io connact the first control

circuitry and the second control cirguitry to ground,

10, The apparatus of claim 9, wharein the ground connecior is & single ground
conmector i connect the first control cireuitry gnd the second contrel cirouitry 1o
ground,

1. The apparcatus of claim 8, wherein the snd s a first end and whersin the
apparatus is devold of power supply connectors adiacent o 8 second end,

upposite the rst end, of the plurality of fuid fesd slals,

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

nixjet cartridgs, or an nkiet privding system,

1€
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13, A method compnsing:

supplying & Ruld by 8 fuid feed slot in & print head die to a pluralty of drop
aleckrs;

supplying power 1o control oircuitry adjscent o at least one side of the fuid
fead siot by & single powsr supply connector af an end of the wrint head dig; and

controfiing ejection of drops from the pluralily of drop sjectors by the

pontrol oirciitny.

14, The method of olaim 13, wherein the end s & first end, and whersin the
mathod further comprises connecting the controt cirouiiry ¥ ground by a ground
connector at 8 ssoond end, opposite the frst end, of the print head dis

& The method of claim 13, further Somprising supplying power 10 anothey
cordrol cirouttry adigoent fo al least one side of another fuld feed slol in the prisg

head die by the single powsr supply connschor,

17



