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dour Col or Modul ar Printhead Assenbly 5 10] 1MAY 3405 oReee raﬁcé’
I'nvedti oM8This invention relates to a printhead asserrbl y. More

partijcul arly the invention relates to a pagew dth inkjet prlnt @@wﬂ lm

l'y. Background to the Invention At present pagew dth i
lies suffer fromthe di sadvantaéé that the entire pri nt

defeqtive: It is anKFey “}‘?‘g vi de-an i nkj et

prl ntjhead assenbly thatleg'(ﬂ?gtslgggﬂt g)%vhghga %& @ tfand facilitates a
straijghtforward restoration of printhead assenbly funct lonality. Sutnmarv
of t i Hiebhof the Inveadiodi Ng to the invenEtion, there is provided a printhead
assenply which includes a number of prinrhead nodul es, each of said nodul es
i.ncl udi ng a pPriiink, "9‘1‘?& cation W th
t he I ntz chi &ﬁﬁu%h@sﬁ |r‘n or mat |%ns°&}§§gﬁfa3t'l e eI ectrical :
cont e ?F.Pég‘r"flggd@ﬁ @fs%‘ﬂ'i’ﬁ- chip; and a earner including, an
ink r W%Mtron wi th each of the nunmber of printhead

nmodul s carrier mating fortnationc, the cagier in

det a&c abI e en@agmmmwuummmwim&rmmmwmmme nmodul e
mat i n g{u% r 0 r further
including carrier e ect rlea sg%ﬁ%ﬁé%tﬁ%w V\nﬁPﬁk{&E % el ectrical

cont apt st e&cam \it i preobiegt ofitherprésent invertiog taprevideda il&@hﬂmﬁw@ﬁm@ each of
t he npnbggt 29 ,ggﬂfi {,ﬂﬂﬁ@ﬁa{‘ t he
carripr. _Igheirgdrgﬁtﬁ]%ggéh &gﬁé‘g&c {g‘%ét??gﬁggtg so t hat the pdnt head chip of

“each pri ssamblycfunctiontity. ¢ di agonal |y overlaps prin' ~hcad chips of adjacent
prlnt pead nodul es Wiere overlap is provided the printhtad assembly' may be

adj igs edSﬂnﬂi.agfuggtlﬂvﬂtﬁquce a required print pattern, rather than relying

ors Vver | di ngs and exotic materials: In a preferred

enbodfnent e g said at
| east Aone [ n%‘%ﬂ%&ﬁﬁﬂe"r@%éﬁﬁ?& r@a Rir &ﬁga%ﬁ&?f [ xe t sai d
cover ol di NG, Wbeeds nﬁzhmmd&léseeaehmmlnroamemmta rifthehdtchip, qotensut htad chip
ee"ymﬁﬁgegeﬁawmmﬁe%ﬁear 25%&&%&@MMM&M%ee£H'

~000
electrical contacts electrically cannected to said chip; end

15 a cartier including, an ink reservoir in communication with cach of the number of printhead
modules, an ink chauber and catrier mating formations, the carrier in detachable engagement with
the printhead modules by mating of the module mating formations and the carrier mating
formations, the carrier further ingluding carrier electrical contacts in contact with the module
electrical contacts,

(20 Preferably the carrier is rranged to detachably engage each of the number of printhead
modules in end-to-end formationt along the carrier.

The printhead modules thay be arranged so that the printhead chlp of each printhead -
module diagonally overlaps printhead chips of adjacent printhead modules. Where ovetlap is
provided the printhead assembly 'may be adjusted digitally to produce & required print pattern,

25 rather than relying on very close tolerance moldings and exotic materials.

In a preferred embodiment each printhead module includos a cover molding defintng said at
least one ink chamber. '

The assembly may include a film fixed about said cover molding wherein the module
electrical contacts and the printhiad chip are mounted on the film so that the printhead chip is in
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atMga with the at |ean one ink chanber ahd MY ule electrica
are | ocated adjacent a sidewall of the covey nolding. Preferably
nbl er includes a wing adjacent a wall of the ink reservoir defining
t her ebet ween receptive of the stdewall wherein the carrier contacts
ted adjacent an inner side of the wing portion aid it) contact with

| eBYRMTifatemwithetbe o Jealttons ik cldmbit R A DINO MEduld WMotric iR ot drflocknt ACt S

S ealjdcBitQ sRIBNAIAGH e the nodul e el ectrical contacts by neans of a
pad | ocat ed betfggxr'\éaf’ﬁg?néarri er contacts and the inner side of the

i ef DesPiepblydhe asfemblydnoiwesd wigg adfEoent i WB K the Ak feSeriiiietiRiggd | bed by

X aspadethspbichivees ' ‘ cc anyi ng draw ngs in _which: Figure
a three dj nsﬁgwgiﬂ%%f&ggbﬁw?%g@%% gﬁmﬁﬂ’ F’f‘fg‘ﬁ’é‘&‘a“‘d@%ﬁbl y) in
dalT0E SidF PHbe Wibg periemald dneontitarith enoduls Heotrirabeobtasiee  di mensi onal ~ vi ew,

oW, . t he assenply; Figure 3 shows a threetdi nensiooai, exploded
t#é“gg‘éaé‘%ﬁwséf“gﬁ%é"&r CHIGE 28 Pisesed ipto contestwith the meduls slemdidaly;  Fi gure S

t HioBtects brmeeans of repiresvir@pud 15caBAbINReR Ve cHiercBiRacSnig HitkdheVdideDe BAT T S
Rviggr e 6 shows, an an enlarged scale, an end view of the assenbly;
e 7 shows. on the enlarged scale, a sectional end view of the

L B cBi e idirnensional) exploded view of a

hd Trodu HpficieFud = Figure 9 shows a bottom view of the
Fi . a_plan? .vi f th ;2 :
lgureqdQ miﬂé&% i nbw %Qscngédebvj\; v?ay o c;?amnﬁg \lelit!? rcfctgnce to the
accompanying drawings in which:

Figure 1 shows a threeidimensional view, from above, of 2 printhead assembly, in
accordance with the invention

Figure 2 shows a three:dimensional view, from below, of the assembly;
Figure 3 shows a three'dimensional, exploded view of the assembly;
Figure 4 shows a bottotn view of the assembly;

Figure 5 shows a threedimensional view, from below, of the assembly with parts
omitted;

Figure 6 shows, on an ¢nlarged scale, an end view of the assembly;
Figure 7 shows, on the enlarged scale, a sectional end view of the assembly:

Figure 8 shows a three dimensional, exploded view of a printhead module of the
assembly; '

Figure 9 shows a bottom view of the module;
Figure 10 shows a plan view of the module;

Figure 11 shows a sectional end view of the module taken along line XI-XI in
Figure 10,

Figure 12 shows a thre¢ dimensional, exploded view of an ink reservoir of the
assembly;
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ved 4 Mitch 20~ 17 MAY 2004 . -3 5 Figure 13 shows a three
onal view of a flexible printed circuit board of the assenbly;

Fi gure] 14 shows a three dinensional, e‘;?pl oded vi ew of a bul bar arrangenent
of the asserrblﬁB lgure 15 shows a three di mensi onal view of a rTLI|tI pI e
print hfad asse éhwsgmﬁm dimensiond] ¥iew of ££1d6bl8 PANE cREWEEbaRI Ik

scale)fa msemblymal silo view of the bonding of the 10 15 20 25 30 pr| nt head
chiptp the TAB fill. Detailed Description of the Drawing A printhead
assenb

R T kB A R e K A

ref erefc a%gng
print hpad es |2. The advantage of this arrangenent is the ability to

renmove and replace any defective nodules 12 in the assenbly 10. This

easi |
el i m5y it es haviiEge 48 shoyysgthegs démerisivaalpiewiofaaaltipepemticrd dBethblyonl y one

nodul e
to whi

12corsigdationtande. The assenbly includes,; carrier having a chassis 14
th an ink reservoir 16 is secured. The printhead nodules t 2 are, in

or i nhachmauae oo Corge <R Rt Cokpaliostion e BERE I 01

18 (shbwn

=adpl[m dc?%‘éaff’%ﬁfcf‘&@ lﬂure $ of the drawi ngs) bonded by adhesive 20

to a Tape Automated Bond (TAB) film2. 2) the TAB film 22 being

el ectr
a sub-
26 i

seal ed

ca i p 18. The chip 13 and the TAB film 22 form
SSE s LR L L toamcrom)ldlng 26. The m cronol di ng
in turr}3t B%Br ed.on.a cover nolding 28. Each nodule 12 forns ~a
uni t piftRsGerdpRe "éﬁéﬁ‘ﬁ)’é?’@ﬁ% igKosisnated gemexally by over

mol di nx the rqunqemunmarme’ﬁm ammbpm ysegplurnlityt of réplsceable pridiBeadEach

printh
cl early

kB 2. e bR lat el 19 ea&?ﬁy:ﬁ%Qng@c SRS

suppl i

s 'ﬂ’(«gﬂtﬁ ve' 8‘51& é‘?*‘f? l f Q iminates haying rescrapg@entiter 16 t o

forma cmtmaéa&emwmfomprOMSeM&fé&yo 1=be ink reservoirs 16
t henseljves are nodul ar, so conplete 8 inch prit~thead strays can be

confisgr ed tomemabgrmatxawa@aﬁﬁsm chssif 1430 WhSdh Adnk¥estroir Td8 8 inch

2 prin E%E‘*é%@ § PRt fccmﬁﬁw%ase%b Vst By pdesehi thonite

printingg
assenbl

20
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- phot ographic quality, Additionally, a second printhead
Y, of the sanme ,
Each printhead module 12 is comprised of a microelectromechanical (Memjet) chip

18 (shown most clearly in Figire 8 of the drawings) bonded by adhesive 20 to a Tape
Automated Bond (TAB) film 22, the TAB film 22 being electrically connected to the chip
18. The chip 18 and the TAB film 22 form a sub-assembly 24 which is attached to a
micromolding 26, The micromolding 26 is, in turn, supported on a cover molding 28.

Each module 12 forms i sealed unit with four independent ink chambers 30 defined
in the cover molding 28, the itk chambers 30 supplying ink to the chip 18. Each printhead
module 12 is plugged into a reervoir molding 32 (shown most clearly in Figures 3 and 7 of
the drawings) of the ink reservoir 16 that supplies the ink. Ten modules 12 butt together
into the reservoir 16 to form a tomplete 8 inch printhead agsembly 10, The ink reservoirs 16
themselves are modular, so complete 8 inch printhead arrays can be configured to form a
printhead assembly 10 of a desired width.

The 8 inch modular pririthead assembly 10, according to the invention, is designed
for a print speed and inkflow réte that allows up to 160 pages per minute printing at 1600
dpi photographic quality, Additionally, a second printhead ussembly, of the same
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- 5 iU Ip 20 25 30 construction) can be nounted in a printer Regeitdib4 NRRASIGR
side fpr d8¥bl e sided high speed printing. As described above, and as ~~
illustfated nost clearly in Figure 8 of the drawi ngs, at the heart of the
" printhgad assenbly 10 is the Menmjet chip 18. The TAB film 22 is bonded on
to thejchip 1$ and is sealed with the adhesive 24 around at) edges of the
chip 1B on both sides. This fornms the core Menjet printhead chip
sub- aspenbpystradionTben teliRow$sls .24 1= bonded .an tq the m cronolding 26.
Thi s npl dpagtid Mates with t'hgh%ﬁg%?“i%cﬁﬁp %ﬁ?f”g@%ﬁ@d)}“mm f1 oor
34 (Figure 11) of the ink chanbers 30 of the cover nolding 28. The chanbers
34 opeh in a f d.mgnper in a top 36 of the cover nolding 28 to define
ASISETARSYe

fillinp funnels e dsinted mobtycitarly holig 6re GRF b drdiinjss afthé anged
above acm&ﬂﬁlﬂ&PMeadhmmblylmﬁghémegg&I W ﬁg‘?ﬂﬂ@r‘ﬁ?@h gg@ enent ary
i ki 50) f omSRHIartis BATEAR A2 ikl G (e oF borided o 19y 32 of
the ink r voir 1 bto dﬁ@t f °§i§°§%°mﬂé|°§8¢3m|® Hhori bagh fidestrat | ons
in thelfo gqméFh%FOEf‘eMﬁmﬁﬁdnﬂwddqhipsw-amﬂbgm,fromthe tog 36 of the
cover polding_28 to clip the cover nolding 28 reasonably to the ink

reservpi r. ThdheFalpassamblyi2d is maded/athole SHRFIhdding 25, &g@gﬁaﬁig@%ﬁ%
(Fig.1p) witicene TARRR ¥ fethereservoir I.‘;?sn 2"The TAB film
22 ext angﬁ co@éﬁ an@ 22#? ,Zlbggﬁ(},fggmg]ﬂo? %’W@rﬁgﬁ thednk chambered@ it is

al sq, bbn eé%.lon DI AL EMEH e Thegharghers 30npenin & flaredmuraer i tdp B oP®e Béveyi des t he
TABIPi | mmolding 28 e defirictilihgruhead 3810 foll'el Rk gﬁ’hﬂ" N r contact pads
48 (Fi Burm@wawﬁ%ﬁf@%éﬁkbﬁe.?i%ﬁ&pe 1 C orr'oqy |1 b%g e{ﬁgxﬁ e_cover

mol di nfy ?fglznﬁ]a% et her form the Nenjefep is'r"PT‘I‘?é GnBABA WiB complementant filling t y  of

t hese prin .egﬁs%@ﬁ?‘&?“%@@%ﬁqfiﬂnemmmhghddmgéﬂdfﬁﬂimdrﬁiﬁtdt@nshi p on
to the| i MRetipktrthochipll8, The reservoir 1,6 acts as a carrier for the

nodul e Z2 and provides into ducts 52 (Figure 7) for four ink colors Cyan,

Magentf, Yel !Wﬂb%éﬂhg%ﬁ@ﬁéﬂm&%ﬁf {sgg%dgt{“gorg‘t org .are_channel | ed ‘.
t hr gsigh s 38 of N 500 BTt IOBBR b | nt head
rodul ¢ %ﬁﬁ%‘““? e Ehuals OB 1P el i oot molging 28 wmenabipicsbe nkrearvoir,
pi G 7 "Bk eeirspeiued biessiorinkating farmbseshs B0 ekig A pbdi iibngthoulesr 2 and 4

y

over | :
of thztdﬂmmW\mirﬁbmgig_to all ow the Menjet chips 18 to diagona overl ap
in order to produce continuous prirrthead | engths fromO0.8 inches to 72

[ h f vier t | h LT Menj et _chi 18 i 21.0

tong x 8.2%5 " 2“%“2&2%%?3&%%'5%&%15%/@%5@pﬁﬁegw@rgw‘i Ve ol d
that i 6% 1giplace. Duitsovall A6 theisoperrmalding DBeproviddstthe TABjfidh chip 18.
AVEMDED mithiaREidbAd bearing sidfare B8 Qfta ¥R oMM bids 43 (Figepehyved 4 March 24Q2

~.rse

The sub-assembly 24, the micromolding 26 and the cover molding 28 together form
the Memjet printhead module 12. A plurality of these printhead modules 12 snap fit in
angled, end-to-end relationshifj on to the ink reservoir 16. The reservoir 16 acts as a carsier
for the modules 12 and providgs ink ducts 52 (Figure 7) for four ink colots, Cyan, Magenta,

25 Yellow and blacK (CMYK). The four ink colors are channelled through the individual
funnels 38 of the cover molding 28 into cach printhedad module 12.
- The printhead modules 12 but up to one another in an ovetlapping, angled fashion
as lﬂlustratcd most clearly in Figures 2 and 4 of the drawings, This is to allow the Memjet
o chips 18 to diagonally overlap in order to produce continuous printhead lengths from 0.8

inches to 72 inches (for wide format printers) and beyond.

The Memjet chip 18 is 21.0 mm long x 0.54 mm wide and 0.3 mm high. A

protective silicon nozzle shield:that is 0.3 mm high is bonded to the upper surface of the
Memijet chip 18.
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waf er ugtionis cwbygmka@th@ma! ﬂddvﬁfemasswq'l‘immemly t he
z Aeats up by thehmaleofduckion hftar|drspled BdctfonTRdtnald 3 EJ_H f &t and
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P‘VFW%H” mﬁft’ | ayers. A
“fRal eRergy isidissipatsd myay from theqmintheadelip by pjcttedidropigtsl d pl at ed

dRhe4iBort djedtion procesttakel hiduad § forbdebdhdp. mtnsm&tcﬁnyaﬁd Wi tdal PCB) 54

4 PCT&Q@JOOI 0151 S Received 4
WBiey 10 and b-sbar

56 (F| 58 .and 60, of the assenb 10 to get data

and pgQ
burrpe gve

30

r es pe | ve%ni&tc gxptlﬁgxagﬁ@ npgzlesiepineh, firgac Wit d

tRerrsinting resvitingindisl photdgrphivimpgetqualitypA 28 mm CMYK chlp 18
has 5280 nozzles, Each nozzlelhas a shift register, a transfer register, an enable gate, and a
drive transistor. Sixteen data connections drive the chip 18, :

Some configurations ofMemyjet chips 18 require a nozzle shield. This nozzle shield
is a micromachined silicon part which is wafer bonded to the front surface of the wafer. It
protects the Memjet nozzles frém foreign particles and contact with solid objects and
allows the packaging operatio to be high yield.

The TAB film 22 is a standard single sided TAB film comprised of polyimide and
copper layers. A slot accommogiates the Memjet chip 18. The TAB film 22 includes gold
plated contact pads 48 that connect with a flexible printed circuit board (PCB) 54 (Figure
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12. AMENDED SHEET tPEAIAU 1 7 NMAY 2004 pCT/ Au00/ 01515 ‘~ecgi.vgd. 4 ZV 002
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MI88 defined at an opposed end of the lid molding 76. The air holes 82 are included for bleeding

the channels 80 during charging. These holes 82 are covered over with a self adhesive film
25 84 after charging.

....n

The lid molding 76 has heat stakes 88, (pins that are designed to melt and hold the
molding onto another parf) whmh position and secute the ink reservoir 16 to the punched,
sheet metal chassis 14. Additiohal heat stakes 90 are arranged along the reservoir molding

32. These stakes are shown aftér deformation in Figure 1 of the drawings once the ink
30 reservoir 16 has been secured  the chassis 14.

Carrier mating formations 92 are defined along the sides of the reservoir molding 32
for releasably receiving the clips 44 of the printhead modules 12,
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A busbar sub-assembly 98, comprising the busbars 58, 60 and the insulating strip 96
1s mounted on the underside of the sidewall 64 of the reservoir molding 32 of the ink

reservoir 16, The sub-assembly is held captive between that sidewall 64 and the sidewall 46
of the cover molding 28 by the pressure pad 62. -

A single spade connector 100 is fixed to a protrusion 102 on the busbar 58 for
ground. Two spade connectors.104 are mounted on corresponding protrusions 106 on the
busbar 60 for power. The amrangement s such that, when the sub-assembly 98 is assembled,
the spade connectors 104 are arranged on opposite sides of the spade connector 100, In this
way, the likelihood of reversing polarity of the power supply to the assembly 10, when the

30 assembly 10 is installed, is reduced, During printhead module 12 installation or

replacement, these are the first components to be disengaged, cutting power to the module
12,

_ To assemble the printheqd assembly 10, a Memjet chip 18 is dry tested in flight by a
pick and place robot, which alsg dices the wafer and transports individual chips I8to a
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i llustrative and not restrictive. AMENDED

t$, AS
t pEA! AU a“;F?s ‘é*o%&h?f“g“s. are trangmittegd;toeach module i3hythe/twp 4 Mar ch
| pidentical metal finger strip bustiars 58 and 60, The busbar sub-assembly 98 is mounted

above the flex PCB 54 on the uhderside of the sidewall 64 of the ink reservoir molding 32.
The l?usbars 58, 60 and the insulating strip 96 are located relative to the ink reservoir
molding 32 via pins (not shown) projecting from the sidewall 64 of the ink resetvoir
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U] c"a] ch] @Rfe internal ink channels 80. These ink paths ate partially sealed by the bonded
transparent plastic film 84 during charging. The film 84 serves to indicate when inks are in
20 thg ink channels 80, so they cap be fully capped off when charging has been completed.

For electrical connections and testing, power and data connections are made to the
flexible PCB 54. Final testing then commences to calibrate the printhead modules 12, Upon
successful completion of the testing, the Memjet printhead assembly 10 has a plastic sealing

film applied over the undersids that caps the printhead modules 12 and, more particularly,
25 their chips 18, until product ingtallation.

Itis to be noted that these is an overlap between adjacent modules 12. Part of the

testing procedure determines whlch nozzles of the overlapping pottions of the adjacent
chips 18 are to be used.

As shown in Figure 15 of the drawings, the design of the modular Memjet printhead
30 assemblies 10 allows them to b butted together in an end-to-end configuration. It is
therefore possible to build a mditiple printhead system 112 in, effectively, unlimited
lengths. As long as each printhead assembly 10 is fed with ink, then it is entirely possible to
consider printhead widths of several hundred feet, This means that the only width limit for a
Memjet printer product is the maximum manufacturable size of the intended print media.
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)%+, - . Tjbp gssembiygeipimed in claim 1, wherein each printhead module includes a cover
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5. - Theassembly as claimed jn claim 4, further including a film fixed about said cover molding
wherein the module electrical cortacts and the printhead chip are mounted on the film so that the
printhead chip is in communicatign with the at léast one ink chamber and the module electrical
contacts are located adjacent a sidewall of the cover molding.

6. The assembly as claimed jn claim 5, including a wing adjacent a wall of the ink reservoir

defining a space therebetween receptive of the sidewall wherein the carrier electrical contacts are

located adjacent an fnner side of the wing p;artion and in contact with the module electrical
contaets,

7. The assembly as claimed #n claim 7, in which the carrier contacts are pressed into contact

with the module contacts by mears of a pressure pad located between the carrier electrical contacts
and the inner side of the wing.
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