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FLUID EJECTION APPARATUS WITH SINGLE FOWER SUPPLY
CONNECTOR

BACKGROUND
[ooot} tnkjet printing systems and replaceable printer componeants; such
a8 some ikdet print head assembiies, commonly include a print head die having
a number of nozzies to eject ink onte a print medium. The pint head die may
include an electrical inferface for signal and power connections for controlling the
operation of nozzles of the print head die. Although print head die sizes continue
o shrink, the extent o which & print head die may be reduced in ske may be
fimited by the ares needed for providing electrical signal and power connections

{0 the print head,

RIEF IPTIONQF T WINC
[o0e2] The Detalled Description section references; by way of exampls,

the accompanying drawings, all i which varlous ambodimants may be

implementad.

{oao3} Figure 1 is a block diagram of an example fluid gjection system,
[0004] Figure 2 is a perspective view of an example fluid gjaction caridge.
[0S} Figure 3 is a fop view of an sxample fluid ejection apparatus having

# print head die with a single power supply connector.
[p0o6} Figure 4 is a fop view of another example Huld sjsalion appanatus

having & print head die with & single power supply conhector,
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0eoT} Figure § is & flow diagram of an sxampls method for operating 8
fluid election apparatus having & print head dig with a single power supply
sonnector,

{0008} Cartain examples are shown in the above-identified drawings and
described in detail below,. The drawings are not necessarily o scale, and various
features and views of the drawings may be shown exaggerated in scale or n

schamalio for clariy sndior conciseness,

TAILED O RIPTION

{0008} Device featuras continue o decrsase in size. Print heads, for
instance, may reafize impgroved print quality as the number of nozdes increase.
Devices that incorporate micro-and-smaller-slectrical-mechanical-systems
{generally referred o herein as “MEMS"Y devices, by definilion, are very small
and continue f0 serve 2 broad range of applications in & Moad range of
industries.

(0014} Eabrication of small device fealures cost-effectivaly and with high
parformnance and reliabifity, however, may be a challenge. Confinuing with the
print head eéxample, an increased number of nozzles andfor decreased print head
size. For some inkjéet print heads, a primary geometric uning parameter for cost
may be the width of the print head die as the length of the die may be fixed by the
dasired print swath. The width of the print head dis, howsver, may be limited by
control circuite and Muidio routing, and sven whern these constraints have besn
addressed a remsining constraint may be the width neseded for providing

slecinical signal and power connactions to the print head. Though reduction of the
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size of the bond pads may be one approach o addressing the bond pad
constraint, this solufion may result in ungcceplabla contol reguirements for the
ronder. Simiarty, muliiple rows of staggered bond pads may be possible, but this
solution mey fequire wire bond tscheolagy rather than the highdhughput
thermally activated bonding (TAB} lachnoloegy commonty used o atiach Sex
chrouits to the print heaid die.

IR RY! Descrbad hersin are vanous implemantations of & Tkl gjection
apparatus hoheding 2 fuid feed slot along & keagth of a print head die of the flud
sfection apparatus to supply & fuid o o plursiity of drop ejectors, control clecuitry
adigcent {0 at least one side of the fluid feed siot o controf gection of drops of
fluid from the plurality of drop sjectors, and a single power supply connector &t a
first end of the print head dis fo supply power to the condrol Circuitry. The prnt
head div may include 2 ground connactor at a second and, epposite the fust end,
of the primt head dis to connset the conty circuitny to geowund. 0 varidus
implemenigtions, the prind head din width may be narrowad by climinating power
sonnectors at the second and of the pant hesd dis, a8 sompared fo
configurationg in which 3 power connesior i incated at sach end of the print
head dis. instead, vardous implementations include the single power supply
connecter for the entire print head. In various implementations, the ground
connector may be a single ground connector, with ground connectors on the first
end liminated to further allow the print head dis o be narrowed,

0o12} Figure 1 iusirates an example flukd siection sysien 100 sultatie for
incorporating & fuid ejection apparatus composing & single power supply

connector as described herain, In various implemeniations, the fuid gection
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systern 100 may comprise an inkiat prirer or printing systern, The fuild gjsclion
syateny 100 may include & priol head assembly 102, a fluid supply sssembly 104,
a mounting sssembly 108, & media fransport assembly 108, an elscironic
pontrolier 110, gnd at feast one power supply 112 that may provide power 10 the
various electinceal components of fivid gjection systery 100,

{0013} The point head assambly 102 may include at lsast one prind head
114, The prind haad 114 may comprise & print head div having & fluid fsed giot
along a length of a print head die (o supply 8 Suid, such as ink, for example, fo a
plurality of drop ejectars 116, such as grifices or nozzies, for example. The print
head dis may further include controt clrcuitry adjacent to af least one side of the
fluid feed siot to control giection of drops of fluld from the plurstity of drop ejectors
118, a single power supply conmnector 122 at a first end of the print hesd die to
supply powsr to the condrol clrctitry, and & ground connector at a second end,
apposite the first end, of the print head die to connedt the santral sircutry to
ground, The plurality of drop sjectors 118 may gjsct gjects drops of the flud
toward & print media 118 20 as o print onto the print medin 118, The print media
118 may be any type of suitable sheet or roll matenal, such ag, for example,
pagsr, card slock, fransparencies, polyester, plyweed, feam board, fabric,
canvag, and the ke, The thop ejsctors 116 may be aranged in one or moms
colmnns of avays such fhat properly sequenced ejection of fluid fram drop
giactors 118 may cause characters, symbols, andior other graphics o images to
be privied on the print meda 118 a8 the prind head assentbly 102 and print media

118 are moved relative 1o each othsr.




WO 2015/080732 PCT/US2013/072274

[oq14} The fhaid supply sssembly 104 may supply fuid w the print head
assembly 102 and may include 8 reservolr 120 far skoring the fluld, iy general,
fluid may fow fram he reservair 120 1o the print hesd assembly 102, and the fuid
supply assembly 104 and the print hesd assembdy 102 may fum a ane-way fluid
delivary system or g reclrouiating fluid delivery systemy, In 3 one-way fidd delivery
system, substantially aif of the fuid supplied fo the print head assembly 102 may
fe consumed during printing. in 8 recircutaling flukl delivery systam, howewer,
anly & portion of the fluld supplied o the pont head assembly 102 may be
contsumed during printing. Fluld not consumead during printing may be refumed 1@
the fluid supply assembly 104. The reservoir 120 of the fluid suppdy assembly 104
may be removad, replaced, angior refilled.

[0015] The mounting assembly 108 may position the print hegd assembly
102 redative 1o the media transport assembly 108, and the madia {ransport
assembly 108 may position the prnt media 118 relative o the prit head
assembly 102, in this configuration, a prind zone 124 may be defined adjacent o
e deop giectors 116 @ an sres behwean the print head asssmbly 102 and paint
media 118, In some implameniations, the print head assembly 102 is 2 scanning
fype print head assembly, As such, the mounting assembly 108 may include 3
carriage for moving the print head assembily 102 relative to the media transpart
assembly 108 fo scan the prmt media 118, In other implementations, the print
head assembly 102 ig 8 non-scaniing type print head assembly. As such, the
mounting assembly 106 may fix the print head sssambly 102 at a prescvibed

position relative to the media transport assembly 108, Thus, the madia fransport

&}
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asgambly 8 may position the print media 118 relative o the print head
assembly 162,

{0016 The siectronic confrolier 110 may include a processor {GPU} 128,
memory 128, fitoweare, software, and other alechronics for communicating with
and controfling the print head assembly 102, mounting assembly 106, and media
transport assembly 108, Memory 128 may inchide both volafile {8.g., RAM) and
ponvolatife {s.g.. ROM, bard disk, floppy disk, CO-ROM, 8fc) memory
componants comprising computeriprocessor-readable media that provide for the
storage of computerprocessor-executable coded instructions, data siucturas,
program modules, and other datas for the printing system 100, The eleclronic
controfier 110 may recelve dala 130 fom a host syslem, such as a computer,
and temporarity store the data 130 in memory 128, Typically, the dafe 130 may
be sent {0 the printing systeny 100 slong an slectronic, infrared, oplical, or other
information transfer path. The data 130 may represend, for example, a documeant
andfor file to be printed. As such, the data 130 may form 8 pont job for the
printing system 100 and may include ons o mors print job commands andior
command parameders,

{0017} i various implementations, the slechronic controller 110 may
control the print head assembly 102 for gjection of fluid drops from the drop
giestors 136 Thus, the elacironic controlier 110 may defing a pattern of ejacted
fluid drops that form characters, symbols, andiar other graphics or images on the
pring media 118, The patiern of gjsciad fitid drops may be determined by the

print job commands andior command parameters from the data 130,
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[o0t8] fn vanous implemeantations, the ginting system 100 s & drop-an-
denand thermsl inkist printing system with a thermat nljet (TL) prnt head 114
sultable for implemsnting a prind head die having a single power supply connsclor
132 as described heein, In some implemeantations, the priot head asssmbly 102
may mckude a single T print head 114, In ofher implementations, the prind head
assambly 102 may include a wide amay of TL print heads 114, While the
fabyication procasses associaied with TH print heads are well suited o the
ntegration of the wint head dies descnbed herein, other print head types such as
a pigzoslectic prnt head can also implement a print head die having a single
power supply comector 132,

{0019} i various implementations, the prind head assembly 102, fluid
supply assembly 104, and reservelr 120 may be housed fogether in a replaceable
gdevice such as an intsgrated print head canrnidgs, Figure 2 s 8 perspeclive vigw
af an example inkjet carlridgs 200 hiat may nchuds the print head assembly 102,
ink supply assembly 104, and reservorr 120, sccording to an implementation of
the disclosure. In addition 10 ang or more print heads 214, inkjet cartridgy 200
may Include slsctiicdl contatts 232 and an ink {or other ikl supply ¢hamber
234, In somw implementations, the canlridgs 200 may have a supply chamber
234 that slores one color of ink, and in other implementstions § may have &
number of chambers 234 that each store 2 different color of ok, The eleclricsl
contacts 233 may cary electrical signals fo and from condroller (such as, for
ample, the slectnical controller 110 described hersin with reference 1 Figure 1)

and power {from the powsr supply 112, for example) fo cause the ejection of ink
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draps hrough deop efectors 318 gnd singis-side thermal sensing of the print haad
234,

{0028 Fiqure 3 illusirstes & top view of an example fuid gjaction apparatus
360 having 8 singhe power supply conanecior 332 at a Hrst end 338 of & print head
die/substrate 338, i varous implementations, the luld ojection apparatus 300
may comprise, at least in parl. 8 print haad or print haad assambly, In some
implementations, for exampia, the Juid gjection spparalus 300 may be an mijet
ofint head or inkjet printing assembly. As used hersin, the term “tonnecior” may
camprise a bond pad, 8 sontset pad, or the fke,

[0021} Az iustrated, the fluld ejection appsratus 300 has a plurality of fluid
fead siols 340 (underlying layer showr in hashed Hing} in the print head die 338,
extending i paraiiel along the fength of the print hesd die 338 betwesn the first
end 3386 and second end 342 of the print head die 338, In ofher implementations,
the fluid sjaction apparatus 300 may include mors than the dwo Suid feed slots
340 Mustratsd. In st other implementations, the fuid sjection apparatus 300 may
nelude 2 single fluid fesd slot 348,

{Q022} Fach of the fuid fed siols 340 may be configured o supply 3 fuld
to 8 comesponding plurality of fluid drop gjsctors 318, In various implementations
and as ilustrated, the pllrally of drop sjeciers 318 may comprisé & plurality of
columes of the trop giectors 318, 1t is noted that although the lustrated example
depicts two columms of drop sjectors 318 per fluld feed slot 340, many
mplementations may nduds fewer or more eudumns andior colunuis with mare
or fewer drop gjectors 318 than shawn, Though nat Wustrated, the fluid slection

apparatus 300 may further incede 3 plurality of actuators, with an actuaior
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praximate 1o sach fluld slecty 318 10 cause flud {0 be ejpcted through &
corresponding one of the drop gjeciors 318, In some implementations, the
actugtors may comprise resistive or heating elemants. In some implemantalions,
the aciustors comprise spdit resistors or single rectangilar resistars, Qther types
of actuators such as, for example, piezoelectiic actuators or other scluslors may
be used for he actuators n offier implementations.

{0023} The pand head die 338 may include control circuilry 344 {regions
including the control circuitry 344 are generally showna by hashed Enes) adjacent
10 at least ong side of gach of the fluid fead slots 340 o contral gjection of drops
of thuid from the plurality of drop ejectors 318 In other implementalions, the print
head dig 338 may include contral circuiiry 344 adiacent to only ong side of sach
of the fuid feed slots 340, In vartcus implementations, the coentrol cirouitry 344
may comprise logic for controlling individual ongs or sets of the drop ejeciors 316,
in various dnes of these inplementations, for éxample, the control cifcuitry 344
may comprise transisfors, address lines, ste. for controlling individusgt ones or
sats of ths drop ejectors 316,

{0024} As noted herein, the pont head dis 338 vy comprise g single
novesy supply connector 322 at the first end 336 of the print head dis 338 ©
supply power o the control dirouitry 344 such that the second snd 34¢ is devold
of power supply commeciors. By sliminaling power supply connectars ot the
second end 342 and using the single power supply connector 332 o supply fogic
power fof the satire print Bead dis 338, the overall widih of the print head die 338
may be reduced as compared to configurations including power supply

conmactors on the first end 338 and $he ssconyd end 343, In some

0
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plameaniations, powesr supply fidelity miay he mainkained by widenaing the on-
print head die 338 roufing, B in these implementations, e width of the print
head dig 338 may be Increased, I at all, loss than the widih savings provided by
omitling power supply cannactors on ihe second and 342,

{0025} fn addition {o the single power supply connecior 322, the print head
dis 338 may also include oiher connetors fo cirullry (o facilitate pperation of the
grind head die 338, For example, the print head die 388 may incude adaxle
pover and Qround connectors (enllectivaly referred t0 by 348 in Figure 3} for
connecting power and retum pass fo e drop ejectors 316 and signal conneciors
348 for digitat communication In and out from the control clrcuitry 344 {such as,
8.4, address mode sequencing, retrigving status information, signaling whith
drop gjector{s) 318 {o fire, ale.)

10026} The print head die 338 may also include 2 ground commediar 350 at
a second snd 342, opposite the first et 338, of fhe print head dis 338 o conmect
the condrol cirouifry 344 fo ground. In varous implementations, the ground
sonfiestior 350 iy be & single graund connecios for the entire print Head die
338, witich may aliow the overall width of the print head die 338 10 be reduced as
compared o configurations including ground connectors ont the first end 336 and
the second end 342, In other implementations, however, the grnt haad dis 338
ety includls another ground connector &t the first end 338 of the print head die
338, As Hustrated In Figure 4, for sxample, the fuid sjection apparatus 400
neludes 8 print head dis 438 comprising noazle powsr and ground connecions

446, signal connectors 448, and a single power supply connector 432 at the first

¢
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and 436 of the print head die 438, 2 grourndd connector 450 at the second end
442, and another ground connecior 450 af the first end 438,

{00271 Figure & s a flowchart of an example method 500 relsfed o
operation of & fuid ejection apparatus with single power supply connector, n
accordance with various implemantations described harein. The method 500 may
be associated with the varous implementations described herein with reference
o Pigures: 1, 2, 3, and 4, and details of the operations shown in the mathod 500
may be found in the related discussion of such implementations. The operations
of the method 500 may be embodied as programming instructions stored on 3
comptterfprocessor-readabls medium, such as memory 128 described hersin
with referenice to Figure 1. In an implamentation, the operations of the method
500 may be achieved by the reading and execulion of such programming
nstructions by a provessor, such as processyr 128 described hersin with
referance fo Figure 1. # 8 notsd that vadous operstions discussed andior
Hustrated may be generally referred o as multiple discrete operations in fum
help i understanding vadous irrptementations. The order of description should
not be construed to imply that these aperations sre order diependent, unless
axplivitly stated. Moreover, some implementalions may include more or fewer
operations than may be describsd.

fou28] Turning now ta Figure §, the method 580 may begin or procesd with
supplying @ fluid by & fuid feed siot in & print head die {0 a plurality of drop
ajactor, at block 502

{0029} The method 00 may proceed to block 504 with supplying power o

confral cirewitry adjacent to at lesst one side of the Buid fsed siot by a single

11
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power supply connector at an and of the print head die. In various
implemerniations, the method 500 may include connecting the contrgl circuitry ©
ground by a ground connector at @ second end, opposite tha first end, of the print
head die. In further implementations, the method 500 may include supplying
power t0 another control circuitry adjacent o at least one side of another Huid
feed siot in the print head dis by the single powsr supply connector. In various
anes of thase implermentations, the method SO0 may includs connecting the other
control sircuitry to ground by the ground connedtor at the second end of the print
head die.

{0038} The mathod 500 may procesd with controlling ejection of fluid drops
from the plurality of drop ejectors by the confrol circuftry. I various
implementations, the control cirouliry may control ane or more actusitors, such as
resistive elemenis, heating slements, of plezosieciic elsments, for example,
pgroximate to firing chambers and drop ejectors W cause fuid fo be sjected
through a corresponding one of the drop gjectors.,

{0034} Although  certain implamentations have bsen iflustrated amd
described hersin, i will be appreciated by those of ordinary skilt in the art that &
wide variety of alternate andfor squivalent implemantations caloulated 1o achisve
the same purposes may be substiluled for the implementafions shown and
descdbad without depading from the scope of this disclosura. Those with skill in
e art wilf readily aporeciate that implementations may be implamented in a wide
variely of ways., This spplication & infended {0 cover any adaplations or

vatiations of the implementations discussed heveln. it is manifestly intended,

12
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therefore, that implamentations be limited only by tha claims and the eguivalents

fhersof,

13
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GLAIMS

What is claimead is;

1. A fuld gjection appsaratus comprising:

A fhuid feed st along 8 length of & print head die of the fuid gjection
apparatus fo supply & fuld to a plurality of drop ejecturs;

cordrol cirguitty adjacent to af lsast one side of the fHuid feed sliot to control
afection of drops of fluid from the plurality of drop gjectars,

a single power supply connector at a first end of the print head dig to
supply power ¥ the contral ciscuitry, and

a-ground connestor st & second end, opposite the first end, of the print

head dis 10 connect the control clrouitry to ground,
2. The apparatus of olainy 1, wherein the ground connector is a first ground
sonfctor, and whareln the fuid sjecion apparstus comprises & sscond ground

sonneeiar for the control Sircuitey at the first and of the print hesd dig,

3. The apparaius of Caim 1, wherelih the gréund connsctor is @ singls ground

connscior for the control clrcuitnge,

4. The apparatus of lgim 1, whersln the fuld feed siof sxtends between tha

first end and second end of the prind head die,

14
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8. The apparatus of claim 1, wherain the fuid feed slot g 5 Hirst fuid feed slot
atid the pluralty of deop slectors s g first plurabity of drop slectors, and wheren
the appanatus comprises 8 second fluic fead siot paraliel o the first fhiid feed siot
along the tength of the print head die 10 supply the Huld {0 8 second plurality of

drop gjectors.

8. The apparatus of clalm §, wharein the controt oircuitry & Srst controt
ciroudtry and whereln the agparatus comprises second control circuitry adjacent to
at ipast one side of the second fluid feed slot to control ejection of drops of fluld

from the second pluratity of drop sjectors,

7. The apparatus of claim §, wherein the single power supply connector is o
supply power o the sacond contral circuslry, and wherein the ground connecior is

1o sonnect the second candrel Sircuitry o ground.

8 A fiuid ejection apparahis comprismg:

a pluraity of Auid feed siols incluting s fivet Suid feed siot {0 supnly a fluld
{o & first plucality of deop ejectors and a second fluid feed siot to supply the fuid fo
a second plursily of drop gjectors;

fiest contrgl clreuitry adiacant 10 at feast one side of the first fiuid feed siot
& contro! glection of drops of Buid from the first plurality of drop glectors, and
sacond contral cireuriry adjiacent {0 af least ona side of the second fluid feed siat

¢ control sjection of drops of Biuid from the secand pluralily of drop sjectors: and

Y
4]



a single power supply connector adjacent to an end of the plurality of fluid
feed slots to supply power to the first control circuitry and the second control

circuitry;

wherein the end is a first end, and wherein the apparatus further comprises a
ground connector adjacent to a second end, opposite the first end. of the plurality of
fluid feed slots to connect the first control circuitry and the second control circuitry to

ground.

9. The apparatus of claim 8, wherein the ground connector is a single ground
connector to connect the first control circuitry and the second control circuitry to

ground.

10 A method comprising:

supplying a fluid by a fluid feed slot in a print head die to a plurality of drop
ejectors;

supplying power to control circuitry adjacent to at least one side of the fluid feed
slat by a single power supply connector at an end of the print head die; and

controlling ejection of drops from the plurality of drop electors by the
control circuitry;

wherein the end is a first end, and wherein the method further comprises
connecting the control circuitry to ground by a ground connector at a second

end, opposite the first end, of the print head die.
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