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DI STRI BUTI ON STRUCTURE CO- PENDI NG APPLI CATI ONS

Vari ous nethods, systens and apparatus relating to the
present invention are disclosed in the foll ow ng
co-pending applications filed by the applicant or

assi gnee of the present invention: 09/575, 141,

OPRINTHE AD/ ASSENBLY INCORPORATIN G ANSINK

by ref or bnceDISTRIR QN SERUCERMRE T, " "

following invention relates to a printhead assenbly
cappi ng device for a printer. Mre particularly,

cbhpEmeD% ﬁppll_‘l'ﬁA‘ﬁUNS.t he invention relates to a

[
cappi ng evice Tor a printhead assenbly of an A4

pagemridub n@'ﬂﬁﬁs,‘%ﬁst@ﬁ@'@ﬂ&j afffak A Ele] £RR ARt ﬁésenﬁg Sl %re
.up to 1600 dpi photographic quality at up to 1 pages
dlffs@lseqlﬁmtbﬁ éollovring eerpending appdicaionsifiled py thatapplidant evrdssignee of

' can be utilized revolves around the use
th%ﬁ%?eglgﬁg}g’gg%q'e pri nthead nodules in an array

roximately 8 /2 inches (21 cn) long. An advantage
OQZ}OIQSI%&h a %?lii’b?lﬁ’i 99tx{&. 1885 | 0P4p78408asi |y renove and
replace any defective nodules in a printhead array.
This would elimnate having to scrap an entire _
pr i AtReiglasares af hesses-panding appledtions preancotpried hhesirdby
rﬂﬂ%@&ge in such a printer can be conprised of a
n'et" chip, being a chip having nmounted thereon a
vast nunber of therno-actuators in mcro- nmechanics

BRCKGRU!QNQE}FTEIGEEH?EEWbNYSte"B (MEMB) . Such

actuators m ght ose as disclosed in U S Patent

No. The QSifoviflS idventidifreP&S6 Qﬁql‘ﬁﬁﬁb&i E%@ﬁlbyﬁ?gl]\ﬁ% ldevice for a
mght be other MEMS print chips. In a typi

prigigpodi nent, el even "Menjet" tiles can butt together in
to.form

Sr inﬁ{[f%lg géﬁ%ﬁ%@ﬁ{}ﬁg}ggh&ﬁfﬁay%%wj tﬁvta 1env8e}'r1{ic32n riepa%?s to a capping
device for a printhead assembly of an A4 pagewidth drop on demand printer capable of
printing up to 1600 dpi photographic quality at up to 160 pages per minute.

The overall design of a printer in which the capping can be utilized revolves
around the use of replaceable printhead modules in an array approximately 8% inches
(21 cm) long. An advantage of such a system is the ability to easily remove and replace
any defective modules in a printhead array. This would eliminate having to scrap an
entire printhead if only one chip is defective.

A printhead module in such a printer can be comprised of a “Memjet” chip,
being a chip having mounted thereon a vast number of thermo-actuators in micro-
mechanics and micro-electromechanical systems (MEMS). Such actuators might be
those as disclosed in 1.S. Patent No. 6,044,646 to the present applicant, however,
might be other MEMS print chips.

In a typical embodiment, eleven “Memjet” tiles can butt together in a metal

channel to form a complete 8% inch printhead assembly.
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2 The printhead, being the environnment w thin which

the capping device of the present invention is to be

situated, might typically have six ink chanbers and

be capabl e of printing four col or process (CWK) as

well as infra-red ink and fixative. An air punp woul d

supply filtered air through a seventh chanber to the

prinfhead, ich could be uged to keep. forejgn .

par t e REnthead  beingthe ¢ s i nk ABEXN@Ent withm whirh thecanping
R B I ey M T BBfbers
and de sapablbdfprinting fourvolargrogspEPdT Kivas helitas irfe-red égdand

for scanni ng _nmov nt. of. the .printhead acyoss the
fg e P TR el o st &t Shdabaras thes o
privfliead emch a5H1a¥s usedltokeers RRike F!éx@i@les bR b R kR 59523&5.
of arbitrary width. Additionally, a second printhea

ass difsh pristhsadbmogpg measives ink Yie applastoinerc skidesiomthattransfers

. : | bl.e-si.ded hi gh d .
EBREF Y BB R ISR SRS B DA SRR g
netd for praman mbvenesi obthe pdinfHead heosAahP phptk head. assenbl y

cappi,ng . devi ce. Anot her object of the present
i nvereirsiatheads Bemsgyestec moghiantsh Puathsadampisyan be configured

to if&ﬁhbiﬂ{tﬂ&déo?%&}aﬁl? yice providing an air flow path
d t he

uri'ng operation o e printer and serving to
pr eViahiitiomaly esecaid prontbéagraspaiily carelse mougted oh Feagposite side

nozzl uri ng non-. operati.qnal period.of the printer.
o R PR G g o g S EERP R Bt | on
provi des a printhead assenbly for a drop on demand i nk

OBYJEQTS OF THEINVENTION 2 printhead nodul e having a
printhead including ink jet nozzles, the nodul e being

af f ilxig dnloBjebhef thS fRB&t YnventiGRRAIrHEdE ﬁ#iﬁﬁleﬁi bds%RBlylBpping
the assenbly and novable linearly with respect
deyiger et o, the capping device at |east partially

surr, I ng: ] | . ..movabl e .bet n

SN SRR I LSRR B R TR

indlivking apapipieg deldoe previding aaniuhea ppadufing bpdraRonTahe Piinter
(tlhe nozzl es ar.e unc%qrged. . . .

and serving to prevent ingress of foreign particles to printhead nozzies during non-

operational period of the printer.

SUMMARY OF THE INVENTION

The present invention provides a printhead assembly for a drop on demand ink

jet printer, comprising:

a printhead module having a printhead including ink jet nozzles, the module

being affixed to the assembly,

a capping device affixed to the assembly and movable linearly with respect
thereto, the capping device at least partially surrounding the printhead module and
movable between a capped position whereby the nozzles are capped by the capping

device and an uncapped position whereby the nozzles are uncapped.
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ART124-SG 3 Preferably a plurality of printhead
nodul es are situated along a channel, the nodul es and
channel extendi ng substantially across a pagew dt h.
Preferably the capping device partly surrounds the
channel . Preferably the capping device has an onsert
nol ded el astoneric pad which bears onto one or nore
of the printhead nodul es. Preferably each printhead

d i ncl I d .t tect the nozzle
and hiFsrBR A piey S0RGuEerl "roduds Besitdgariige aepeme, te
mARAes|d GHAE] efleddify GABRBGAIYPRSS L RgeWIR] er abl y the

el astomeric pad includes air ducts via which air is
punped to the printhead nodul es when the capping
deviPeeferably the cappingderigsaarthosirtouods thechimmehbl vy a

canshaft bears agai nst the cappi ng device and serves

to h i ' i nel.

uncapaEoiae EARRLGARHAE By B AREDIIES L ELCRRAE A8 Oflicn
beinsohtede® oa nspe bfithetpeinthiead ntodeleslevi ce Wi th respect to

the printhead nodul es agai nst the canshaft. Preferably

t he [ devi.ce is fornmed of stainless spring

e RO D5k bl St S5 2P b e mocses
andl MMBredD the WhR iR Rictpa@ cRaRRIaBsinst4BY hOR1d Ak BGEe BapRES

that rides over the ranp en the capping device'is

popioRd bet ween the capped and uncapped positions, the
ranp serving to elastically distort the capping

devi I [ ped ,and. unca d

Sou AR e s VA, RELURRR: SR CORRITL TR ERRSY o

priafheadisivdile wher ticeappiag devil¥ Bfiedahlngagrdhopitibat head
nodul e has alternating air inlets and outlets

cooper.Aat | W t e elastoneric pad so as, to be
P TRl it et s SRR I bR devicr ARLSFERp Btove the
ca[gﬁ@g’@@iéb stepentialeadped ARl RRSpIdMsi@hnd he cappi ng
evi ce,

the chanbers serving to duct air to the
print head when the capping device is uncapped.

ART Poederably shppappiesisiice imdudsa gsbrige tehingbe dppics withaespect
to #EPRRERTA YO dhRE G8aihR 1RAG hshatt.

Preferably the capping device is formed of stainless spring steel.

Preferably each printhead module includes a ramp and wherein the capping
device includes a boss that rides over the ramp when the capping device is moved
between the capped and uncapped positions, the ramp serving to elastically distort the
capping device as it is moved between said capped and uncapped positions so as to

prevent scraping of the device against the nozzle guard.

Preferably each printhead module has alternating air inlets and outlets
cooperating with the elastomeric pad so as to be either sealed off or grouped into air
inlet/outlet chambers depending on the position of the capping device, the chambers

serving to duct air to the printhead when the capping device is uncapped.
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print head nodul e and an undersi de of the channel.
Preferably rotation of the canshaft is reversible. As
used herein, the term"ink" is intended to nmean any
fluid which flows through the printhead to be
delivered to print nmedia. The fluid may be one of many
different colored inks, infra-red ink, a fixative or
the |ike. BRI EF DESCRI PTI ON‘OF THE DRAW NGS A

prefer r m of. t resent |nvent|on will now be

G CFT BB fhping Ot o nglieh o fomaRsnLs ek rsach
priafeedRRaMlcRad dh anidside WPBERhAnnek 9. 1 is a schematic
overall view of a printhead; Fig. 2 is a schematic
expl oded view of the prlnthead of Fig. 1, Fig. 3is a
schéneferablyeefition of thei cemsbift nevarkibicet nodul e; Fig. 3a

|+ ASIROERBS BRSNS g e SHE Fo P 2h AbOS
thriohghutht: peinihend af bmhama n®» bﬁﬂt métﬁa J Eie B H1a® be ofik 8f mdny

s as nverted | llustration of the nodul e of
dltlﬁfrﬁm C&foreﬂa"‘ijs 1pfra-gedinkafaxative or thedd- up i |1 ustrati on

of the nodule of Fig. 4; Flg 7 is a schematic

BRIEFJQESCR}P tfoqh*rn APPNGSY: Fig. 8ais a

schemati c si evational view of the printhead of
; 8b is a schematic plan view of the
A ﬂp?qmeﬁ deran @? theipeescrgdnvemiign valk npw be dssdribed by ovayicdexample
(other side) of the printhead of Fig. 8a; Fig. 8dis
with refehewata the iancomnteagingl danvingewhedit: he print head of
Fig. 8b; Fig. 9 is a schematic cross-sectional end

el evat il a9@kchehRyic 8heheidy b heafef Fig. 1, Fig. 10
is a schematic illustration of the printhead of Fig. 1

i n Eie ditappematic extlpdask wew of themiripthepd of Siga1schemat i ¢

H Pfg‘ 5% Qﬁleﬁlfa &%@g&e{é@ gw%?anmkjepmo&&el n a capped

conrtigur a 1 on;
Fig. 3a is a schematic exploded inverted illustration of the ink jet module of Fig.

3;

Fig. 4 is a schematic illustration of an assembled ink jet module;

Fig. 5 is a schematic inverted illustration of the module of Fig. 4;

Fig. 6 is a schematic close-up illustration of the module of Fig. 4;

Fig. 7 is a schematic illustration of a chip sub-assembly;

Fig. 8a is a schematic side elevational view of the printhead of Fig. 1;

Fig. 8b is a schematic plan view of the printhead of Fig. 8a;

Fig. 8¢ is a schematic side view (other side) of the printhead of Fig. 8a;
Fig. 8d is a schematic inverted plan view of the printhead of Fig. 8b;

Fig. 9 is a schematic cross-sectional end elevational view of the printhead of
Fig. 1;

Fig. 10 is a schematic illustration of the printhead of Fig. 1 in an uncapped
configuration;

Fig. 11 is a schematic illustration of the printhead of Fig. 10 in a capped

configuration;
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Fig. 12a is a schematic illustration of a capping

device; Fig. 12b is a schematic illustration of the
cappi ng device of Fig. 12a, viewed froma different
angle; Fig. 13 is a schematic illustration show ng the

| oading of an ink jet nodule into a printhead; Fig.
14 is a schematic end el evatl onal view of the

ri d.illystrati t he |nthead nodul e | oadi ng
p ﬁ%%‘el i'y? SCLI% é\lﬂggﬁté?’r’at Bﬁa EARPINEARYIS] | ustrati on
Of g 12biinh Barehads SRRRhNoPSf it Ba 1p;ng defi@-of 16, I1§a amewed

schematic close-up illustration of a portion of
pri drdreadiféremtiaggle; 15 showi ng greater det a|I in the

ar eg;: of 4t. 7.1S a .
I||3;‘S rlg’tl?gn o¥ k elhcla\s?lr g%?‘}"uwgﬂgé@%adﬁ%% ﬂ%ﬁﬁé‘?"d&}?dmo
a prpchitkedd | ocati on nol ding; Fig. 18a is a schematic
|Ilustrat|on of an portion of an elastoneric ink

deI ity g2 sehemag eaﬁil lleaatmﬁb@awaﬁ thecprpnthead dllystrgting the
?ﬁ@ g@g&m&kﬁb&ﬂg%ﬁﬁglgn of the end cap of Fig. 18a
n out e

I'guration. DETAILED DESCRI PTI ON

G: FHE 15NVEMTHeBNtE kufFawgay illusifatichef deqeintaay asgmbly of Fig. 1;
dra

there is s hemat | cal | pi cted an overal
! i3S B St e S hheatign oL portfvb 0L the mETEReo! Fig.
CONMERESN e YredidialetASH SHEPArYa bﬂh@“Wétegﬁgf Che

configuration. The printhead asse
pr efF& ridds a eshisoutiodlhtstra@orpef tbeanblb(nveam of inetah elshne] and a

situated.along a netal "lInvar" channel 16.
hﬁﬁ':h%&l catbc?n Iggfglﬁa

eart g(f)rl nt head nodule 11 is a "Menjet”

c hl Pig 3 84 ¥ PschShatic ThstrgaRhtdratledd péitioR of O sRfoinerit ik
preferred enbodi nent belng a six-color configuration.

Thedemjféi‘tmsﬂﬁqudr?e‘a@l dggand e2; and are conprised of the

"MLy !

o TP Sl Raéuen gl Tl 88 R 16 A e
fil soi¥figuréiamh nodul e 11 forns a sealed unit with

i ndependent ink chanbers 63 (Fig. 9) which feed the

oiEra SRPERECER AR AF HEIRIERION. el ., i and ©
R A R B
ovérBll @leSv F2a firin(Bead389ently. 1€ 2 shows the core components of the
assembly in an exploded configuration. The printhead assembly 10 of the preferred
embodiment comprises eleven printhead modules 11 situated along a metal “Invar”
channel 16. At the heart of each printhead module 11 is a “Memjet” chip 23 (Fig. 3).
The particular chip chosen in the preferred embodiment being a six-color configuration.
The “Memjet” printhead modules 11 are comprised of the “Memjet” chip 23, a
fine pitch flex PCB 26 and two micro-moldings 28 and 34 sandwiching a mid-package
film 35. Each module 11 forms a sealed unit with independent ink chambers 63 (Fig. 9)
which feed the chip 23. The modules 11 plug directly onto a flexible elastomeric
extrusion 15 which carries air, ink and fixitive. The upper surface of the extrusion 15

has repeated patterns of holes 21 which align with ink inlets 32 (Fig. 3a) on the
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ART124- SG 6 undersi de of each nodule 11. The extrusion
15 is bonded onto a flex PCB (flexible printed
circuit board). The fine pitch flex PCB 26 waps down
the side of each printhead nodule 11 and nakes
contact with the flex PCB 17 (Fig. 9). The flex PCB 17
carries two busbars 19 (positive) and 20 (negative)

for 0 i,n dule 11,% as wel|_ as all data
gLt ?ﬁ#gg ‘%ﬁ '} e PCB 17 t@sig i bepicd nfea flex PCB

ﬂgﬂﬁkl RSt Bbard).nvar ' channel 16. The netal
( channﬂe} 16lserve%r?o hold the nodules 11 in place and

i s déwifgegilch fich&CB 26 weipsidban tieosdd ofodaeln printheddhaodet 11

and AERR it Pl 8o nPL LB Pl SEvide To U R FaHEs i st
192@034\!1&? aB@LO (Kkghfife) for BtRveSMRRAAIMEBNE A&, AsSwdlV R A-d ks

spring steel with an onsert nol ded el astoneric
copuggtigrs. (Tﬂ:lf: dex PeB 17 rﬂb@n@lﬁhpmcrﬂ‘s@mb@lm mited ' Ireviar” dhatugel 16.

f.f
Th‘é%tal'@gﬂgneeg lggéz}ggs t%%o%%xn f}f}dgjﬁeage 11@}) %rﬁ.fj 1% élg%glaead t?ll?gve a
simiqrpbeficibay oClerhal espagiodab gt b siAcsnaisst af the b duleat

typically rotates t hroughout 180. The over al
t hi kFIPIEsfevicRd 2 %frﬁdé? coveithy TMemighi dups 33 when iahin use.

Tl B S S 5

paé I4% I(lﬁgt &@Jﬁeqmslelﬁtsleﬂms &t duch eir weth elie ‘S©ahiet” cHye2h Wihélh e
B2 B PR L ST Lol oo, 9 merch gy

calﬁiﬁﬁg §é\\ﬁd:e7-133?’15 Attuatel O9& dahisRMB N3 fHany%anH? k&htes m&@oﬂ@l 80°,

in the nozzle guard 24 (with the i'nk during a printing
operldeioneipll drigknesy oltbe t Mempetd chiptis tyipicatie Dicommewhich mcludes

a 15%&5 1n]%9%£%1§1?k19%r I% ah§ Q%lg%zllg gcztlrg r22 ET?(? %]a;%rl?lﬁ lg‘lelc ess.

Icon ¢ 'ng I ayer
Thpmemérhaadmdsehﬂﬂ@mkwwm@r schld. ectly into the rows of
"Memj et" nozzles 62. The "Memet" chip 23 is wire
bondé@ nozte g%&% aHaWbQH%reé ﬁlrtllht@ aaﬁpgmafonm@tqo 64 (Kizokfy

ab(SVQ: thd erehllﬁlé H‘lktrﬁﬁﬁfeg 6% rgsgun;éaeal s thp(ﬂ%g éﬁro tle‘[

on pitch and cut as t ey are
hOlﬂh 65 fiti the npizzle Gudrd @4 (Wﬂﬁﬂlqmaﬁsluﬁﬁg g priBling dfeeatfcni endséereds to

6“ t d f the flex PCB
projest oo FREoF Sgles GO bt ha e @8 ratbiy e cdge
of Wﬁllédﬁ@hlf%klﬂ@h@yéﬁZﬁ%g@@ gl ﬁ&n%@ﬁﬂﬁth@eﬂ REGNEFRkaging

chip and fine pitch Tlex
directly into the rows of “Memjet” nozzles 62. The “Memjet” chip 23 is wire bonded

25 from bond pads on the chip at 116 positions to the fine pitch flex PCB 26. The wire
bonds are on a 120 micron pitch and are cut as they are bonded onto the fine pitch flex
PCB pads (Fig. 3). The fine pitch flex PCB 26 carries data and power from the flex
PCB 17 via a series of gold contact pads 69 along the edge of the flex PCB.

The wire bonding operation between chip and fine pitch flex PCB 26 may be
done remotely, before transporting, placing and adhering the chip assembly into the
printhead module assembly. Alternatively, the “Memjet” chips 23 can be adhered into
the upper micro-molding 28 first and then the fine pitch flex PCB 26 can be adhered

into place. The wire bonding operation could then take place in situ, with no danger of
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done renotely, before transporting, placing and
adhering the chip assenbly into the printhead nodul e
assenbly. Alternatively, the "Menjet" chips 23 can be
adhered into the upper mcro-nolding 28 first and
then the fine pitch flex PCB 26 can be adhered into
pl ace. The wire bondi ng operation could then take

.place in sjtu, .wt o.dangér of  ART124-SG 7

digipding th lﬁafdmgé 2%“3 ?’ﬁg@ezs aHepes Aicreraolgigel8 can be made of a
e el | e -
1€%F§%%?H€ﬁ%g§ﬂ§?endEhg?hce thgg??$é%é; sgPuctE&@&ngﬂ)
meliiag 28 e mimite;rthe henb tigtomgorp@miperatira (1 89°C 3600 athe continuous

os Bl bl RS 745 5ed 1835 AR i, GBI H3comas
to dU0°abfok 10 YedoR@) Grd Wh, 40 H @R WHShe FeatFERTotiQhelfifls Foint.

seconds) are high, regardless of the rélatively 1ow
mel tji ng poi nt Eachlg[inthead nodul e 11 incl udes an

upp&rchPErGesbmaing 12 gnchpdes an pppgsmicia-welsling? Gandg leawver

- - ds age f i .in Fig.
S A P B DU PARERR L b AU o hoR R 5

pol ynmer such as polyim de, which has good chem ca

r esilde anidwadkege dilmdasir S ahn bé abineittpplynidrauct g adyikade

fi,lm |ayer 35 can have |l aser abl ated _holes 65 and can
whigh s oY Sherpl e St B paa e b b apd et
layleR Y ® barDRvR Qiser 4151618 holRE BY bkl B R6RRE ARSILWRRA aHHé%éve (ie.

upper mcro-nolding, the md-package filmlayer an
an ghlesivedarer g dpd faedsd preyidimhadhgpipe between thempipdt mipr@nolding,
} ' j ' 9 passi ng through
ﬂk%%?k §g%%@?%ghg%§%@332@“%%Hﬁ%é*%ﬁ%WSackage filmlayer
35 to be received within corresponding recesses 66 in
t he Thewepermuicrosmuilinei 2R3ha84. pafihifaliganuvstpins Sepdseing tHisugh
conponents when they, are bonded together. Once bonde
corFGBRHER TSN I PGSR 1 WO rag g o
HrOPbAAHS rdcBken B8l irPthE 1RA it -hB RGO e Al
° pﬁpnt he%él ¢ m?dul 1e 11. Tﬁerleﬂ)alﬁlg émnul g?lisiesr??}glgﬁ @%gsr,l %%
components Wirticthey are bohdadiegdtbenePned bordedrbigdihey thtuppet andlower

. r enbodi nent. .there are six such i.n]ets,32 for
oSS (T B i o1ttt ool Py s MR pptjgad
modold tiinfrared). There is al so provided an air inlet

slot 67. The air inlet slot 67 extends across the
4 to a secondary inlet which

leg 2@?’%@5‘% ﬁpﬁ%?}g{}&&% Bndlie indrande afihe {ares gyprognolding 34.
In @bﬂe%ﬁe‘a éﬂ@oﬁhﬁéﬂj tﬂelfeiaﬂ,ﬁsﬂ? 'sﬁ&ﬂn_feltse?@ E)?@aﬂous inks (black, yellow,
magenta, cyan, fixitive and infrared). There is also provided an air intet slot 67. The air
inlet slot 67 extends across the lower micro-molding 34 to a secondary inlet which
expels air through an exhaust hole 33, through an aligned hole 68 in fine pitch flex PCB
26. This serves to repel the print media from the printhead during printing. The ink
inlets 32 continue in the undersurface of the upper micro-molding 28 as does a path
from the air inlet slot 67. The ink inlets lead to 200 micron exit holes also indicated at

32 in Fig. 3. These holes correspond to the inlets on the silicon backing layer 27 of the
“Memjet” chip 23.
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26. This serves to repel the print nmedia fromthe
printhead during printing. The ink inlets 32 continue
in the undersurface of the upper mcro-nolding 28 as
does a path fromthe air inlet slot 67. The ink
inlets lead to 200 mcron exit holes also indicated at
32 in Fig. 3. These hol es correspond to the inlets on

t he S|I|con backing | ayer 2P of the "Menjet” chip 23.
pads .36 on

ART124- SG 8 Th f el
an cdiE 5P B Fﬁa\ﬁfé’?neﬁ?@?@g of an ﬁé‘%ﬁéeﬂgf ﬂ?‘% layyer quiprpamplging
341 T e Whrvi @b BkBIE Lol3AAcPARI fdsNBLY 1b@eﬁéH @€ phiitheRd hﬁgbﬁéﬁ

nodules 11 into the nmetal channel 16 when the no
intgrthe mictal @q@mdcleﬁdwm the gnaslekes ats microxplaced duringrhsseantgyi al
for the "Menjet" mcro-noldings is a LCP. This has

SUIt I ke he £ ne
ne Bl G EA BEE MR pPlo-hifiilaats FERT e "By
suitdd:de ﬂaw ohmaieﬁstm foiRhb dihe detak e thé&h@tlin%s aﬁ&has%ﬂelh@%iy low
er m cro-nolding 28 to enable accurate
coﬁ%g ’6‘? £RRANSIONNt head nodul es 11 during assenbl y.
The upper surface of the upper micro-nolding 28 as

showbbohpitkd-deilf af 1ﬁcl§§éd fi%he 9}% e?hfl@t{)r}ﬁél'd A ena le
inlets and outlets 31. These act 1 n conjunc |on Wt

aceyiete plgspinarf ddahe prénthasd naediilesrld diringessesddy.ed of f or
grouped into air inlet/outlet chanbers, dependi ng upon

t he i.f devi . They.cpnnect .
air T@l@%@&%r%g: f?ée éﬂﬁ%éﬂgnlné SXP%Ifhn@ hﬂ‘fﬁ “Eﬁﬁgpgg‘%s a series
of digremitigngr mlmmmm&tllaar:s 1t MResdnkt ini c&nﬁlﬁ@tﬁlﬁﬂwﬂﬁ thenappiRgdevice
per ca g 40 incl udi nlg ara or the
12@3@&? nl? off Orsa‘a’%wda@wt%n CHewtiatic ngmbqrﬁ dependiggoenon
thesbﬁstt%%f@lfle éa?ﬁm Ridvice 'TF CTRyWLALR glrﬁﬁleﬁtg@ 'fr%m the 1nlet slot 67 to
facilitates esirab venent 0

thejehip 32 dgendimgagpn eihethectip unftés eipppd annhctap]a:dal r
chanbers. That is, as the capping device is caused to

an l.a ss,the print hip during a.c in
B A B AT Pt B B Bt 4pes sl st owo
locﬂﬁbla; ih tHuppee s eite bﬁth%h@péﬂ riRtkd- »hdﬂdﬁ% 08 TR fhcBARR 29
device as it is noved by operation of the canshaft 13

desiggblecmeyrmang obihe capningAeHiceol? torrap ge v thgelip smc_l thigeir
[
chzgll"ﬂgtﬁé a'hgﬁig % théca &Eﬂ% de'¥f<%h$ Eausga]{ofﬁn@t?ezlgpbal%f s % njnt
chiphieripg i ctpng ommbaplang ibperm@l fthen:em@l dfche ¢dpper REBIAG] 46
bonde? ?Qﬂ . . . . .
serves to elastically distort and capping device as it is moved by operation of the

camshaft 13 so as to prevent scraping of the device against the nozzle guard 24.

The “Memjet” chip assembly 23 is picked and bonded into the upper micro-
molding 28 on the printhead module 11. The fine pitch flex PCB 26 is bonded and
wrapped around the side of the assembled printhead module 11 as shown in Fig. 4.
After this initial bonding operation, the chip 23 has more sealant or adhesive 46 applied
to its long edges. This serves to “pot” the bond wires 25 (Fig. 6), seal the “Memjet”
chip 23 to the molding 28 and form a sealed gallery into which filtered air can flow and
exhaust through the nozzle guard 24.
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wr apped around the side of the assenbl ed printhead
nodul e 11 as shown in Fig. 4. After this initia
bondi ng operation, the chip 23 has nore seal ant or
adhesive 46 applied to its |Iong edges. This serves to
"pot" the bond wires 25 (Fig. 6), seal the "Menjet"
chip 23 to the nolding 28 and forma seal ed gal lery
into which filtered air can® | ow and exhaust through

t he . nozzl d 24. ART124-SG 9 The flex PCB 17 ,

car rﬁhgéz‘aéﬁ)l&gg? gargpgialh CEJ?%MEFGH%HQCP%% fropa thggnain PCB

RGBowfi/¥0lcadlh OWRIdro [ Wemigt i, Ty :
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goldaietgddonsd qomtagts 69)(Figh2k whichtiefeflamevink ¢dntaco padsot], padsd 43

oni et hoR 2g ottt Sl gl matts Doar Sri ps

19 and 20, typically of 200 micron thickness, are
j 1 gged apgestlstiarsaths % mdP0ag@icatly bh2od meoroPitichéss, ddae

.. busbars. 19 and 20 connect to a flex term nation which
fiegr Sgsaidereabinipaplace opribe fcw fCBCH. Fhe pystapphbardiitasmgect to a
ﬂeﬁﬂ&rﬁlﬁgﬂoﬁ%,}g&gél%gﬁﬂeg &até_or nmed froma 14 nmm w de

strip. It on Into the netal channel 16 during
assenbly and exits from one end of the printhead
assdmblflgx §R1B/17 Fragpresiradtely-3¢H amm éh lengthi antlds funined fiohea 14

I: 0 nent I | ace i s of special alloy .
w8 AP BT, PGl ST aBRRE b S o cvis fom
onPesbeshé Eﬁn@e&p@s&éﬂlmiy%ly. of thermal expansion of

1/10th that of carbon steel at tenperatures up to

4005,il The I nvar s annealed for optiml dinmensional
F

st aBf meal Usghanpelolfaintoywhich the mgia compopgngsae pptcaisedf a o
: 9 e > @f: 0 . i i hel .
spcf@la@ aﬁé}ﬁ(ﬁlfeﬁ | (t? é@{lﬁtg%% A;V‘@F]kel irdf %ﬁb}? B?ﬁqs;eqrgiﬁ%l 4 Qeffeidd of

§
urther match it coefficient o
thesmplanxghwsiorod K10 thatof cattiontstdebat2empdBrubesngrto B00°Fh@he Invar

. lnvar.chanpel 16 functi .to capture the "Menmjet"
18 W?ﬂ?%@é&pﬁﬁ‘ﬁb‘aig?nil?naliS]%%gl%r ecise alignment relative
to each other and to inpart enough force on the

moduldeRiondily, i BSart i@ nfRENPlated @Ak 0 DSEWARRLANE of 1 wall
inlets 32 on each printhead nodul e and the outlet

secfignekhiphelphigtfugther majsleit ta Bleaoeficiant of thhenal leasnsiverdf silicon

' liverveextrusion 15. The simlar coefficient of
Whicﬁé??rg(lfoeé%ngi on of the Invar channel to the silicon

The Invar channel 16 functions to capture the “Memjet” printhead modules 11
in a precise alignment relative to each other and to impart enough force on the modules
11 s0 as to form a seal between the ink inlets 32 on each printhead module and the

outlet holes 21 that are laser ablated into the elastomeric ink delivery extrusion 15.

The similar coefficient of thermal expansion of the Invar channel to the silicon
chips allows similar relative movement during temperature changes. The elastomeric
pads 36 on one side of each printhead module 11 serve to “lubricate” them within the
channel 16 to take up any further lateral coefficient of thermal expansion tolerances
without losing alignment. The Invar channel is a cold rolled, annealed and nickel plated

strip. Apart from two bends that are required in its formation, the channel has two
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chips allows simlar relative novenent during

tenperature changes. The el astoneric pads 36 on one

side of each printhead nodule 11 serve to "lubricate"

themw thin the channel 16 to take up any further

| ateral coefficient of thermal expansion tolerances

Wi t hout | osing alignnent. ng I nvar channel is a cold

roll ed neal ed and ni ckel "pl.ated strip. Apart from
sapgtp BRSO, 5oboind ?‘é‘?ﬁamﬂéf'd "t snap fifingsSil o, the prgnthead
10&£@ﬁ@ghdﬁ§§14mp 1ART124- SG 10 square cutouts 80 at

each end. These mate with snap fittings 81 on the

printhead |ocation noldings 14 (Fig. 17). The

el askhsretastamarigrinky éﬁi‘@éf S/Xthtﬂlﬂl,@l ip A noB-hydroghobic, precision

0 0 » function

coﬂlgﬂ?érlgﬁ@sg@? dnlﬁt(p{r 81% (i]%ar{%hagp ,\ﬁ 'Bélf’m% “tﬁ oddes
11 0dhebarisiohlis bai’itl%demtdths thmﬂtﬁe heoped 1giwink Agsch®By &ld it has

the flex PCB 17 during asse and it has two types
tWBftYH?BPg@&’ Ided ¢nd sams. Opp et Besq ﬁé‘é,‘éipéﬁcﬁh@‘dﬁﬁ 7@ insHigwiBaat

70 in Fig. 18a. A series of patterned holes 21 are

pre r

hoae aiea®f bR ARRIc T ar o bRoli,oh B FHE Hal:E0of did cutrusion
1 5t Fhese gredasca ablatH inte theaui;@ea smtfacpl B thik @, & hexsls u;rrﬁateeandf

rus on ich then,has. focused | aser [ight . .
pldgE o i fiRtafor B B B D S s e abARtiod to it
The PBRE 23 UFd d@Poraldifrdni thel pper suQﬁ@@ bﬂpihe %Her HaYs Qloﬁ B8 into the

| ower surface of extrusion 15 dué to e focal length

lowger sprfacy efsxprusipghd dugtodthe fooablsagthed tlpmlmee light. of t he

Iaser abl at ed hoI es 21 formthe i nk and alr outlets

‘E’Fe\;eﬁ‘?ep%é{eﬂ é’lgthe Tﬂgﬁaeolét% g&leéfjlg?f tﬁ% Lnk and air

ann ring | erside of
outltvej ef memxtmmmeaﬂ Timslmin&rfmmmthﬁh@ﬁﬂmtﬂﬂrﬁﬂgﬁ@eﬁ@ﬂ ofy the

T VR R R R S 0L e
paﬂférﬂ of lB@er hofes #Rlahesh bat &n@éﬁ?edq{éqe&fx tﬁé\%ﬁ)@l’(élﬁ 145} lofﬁ‘ el cap

hese mate with apertures 75 having an
70ﬁ1bF1ge d8)nis atreted inve onmyndaef thhgvg:msmm t5h é"hcmdmts Mdté apériures 75

| di ng. crib
ha‘%ﬁ% Q%]%lu?éﬁ%{qsl ver )QOIHEE SsaIm?S g‘gsr‘fr'f’glctg‘éﬂn eBSld? ‘éfs%‘églll(q%
microaneldingrxst deeeritedtcaiét gkl alﬁd ﬁﬁuélh%r;uﬁ&%g 79bRI@nddetedde
to the inherent  flexibility of the extrusion 15, it
respefiive GRRRSEIOrY At Baharsad fem Ssrwiset Dlte Hotie 1o the inherent

fle£iBHh k ! | fold
SR BPUBaRT L ERIFL DN bl el
configuestioan svithowerestrittirgeiak ané air Iﬂb@g Tat noldudrend dap T@ @as a spine

I
73 %%m whlcg ‘tllie:nlg:pplégj gnd lower plates are integrally hinged. The spine 73 includes a
row of plugs 74 that are received within the ends of the respective flow passages of the

extrusion 15,

The other end of the extrusion 15 is capped with simple plugs which block the

channels in a similar way as the plugs 74 on spine 17.

The end cap 70 clamps onto the ink extrusion 15 by way of snap engagement

tabs 77. Once assembled with the delivery hoses 78, ink and air can be received from
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the respective flow passages of the extrusion 15. The

ot her end of the extrusion 15 is capped with sinple

pl ugs which block the <channels in a simlar way as

the plugs 74 on spine 17. The end cap 70 clanps onto

the i nk extrusion 15 by mayfgf snap engagenent tabs

Once senbled with the ell ery hoses k and
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end cap 70 can be connected to either g ﬁ

extrusion, ie. at either end of the pri nt head. The

pl uddiepiugs 74 asBushad inte trerdhannsheofithe extofsianhd attheplaes 71

AR GLES8 koo A 27 S5 ) R
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COinap ed to ether they forma sealed _collar

arqugd ke et dhtiexsusionelngiend pkprevidingrisdizidyal
hoSds 7R, ‘éhéﬁ dHlo tﬂ%%)éh&ﬂﬁk 76, h[ﬁ lcﬁfg%?(‘)’ @grl’gr&ac e cfﬁ%c%)( with

connectors 76, th dlng
an\wikt ¢artrigge. A Iseadmgu)m Himgemememhlatsg beiapplagd tanige E’fﬁﬂdmg do. For
ox PR S BRRATNS aTSl i cuSE LG o e
tofr&tt th@ inl@@BnR&tdrk U6 erhil Rohl&ilohaRe Riets nﬁadtéﬂ‘iﬁ%cally seal with an

connectors 76. This would allow the inlets
inleerridae Mign the ceetaﬂgwsnmeand Thelaiciatet pidiyesewhight tehsenaller than

d Th rinl and hose,m ght be
S S P T R
acci dent al charglng of the airways with ink. The

C ap ﬂiha gating devide2l X for thehdinMert) peinthead imiuhf@ﬁwmyb@i formed of
d of, stainless spring steel.

Il
Sta gﬁﬂ%%V gt %ﬁs%g agPmSHE sFal OFerSartﬁaoldmg. 1&@@6&&%@ the
caﬁﬂ"&‘g déﬁ&o‘is RE-WE YA Bfs al%a%ﬂ@‘mb Ifhelt Ih&gl epa}?f?orﬁ‘ %dﬁhe cgsgb?ng

metal part fromwhich the capping vice IS na
dew%ehmeaspmdbbféﬂka bladk tdwbthen nrsert¢deitd at mj egtion mjokiihg Mol

reaHD f r tg Fltggtm[‘ngrlé ﬁg Pgas slt‘ug%x?q 1 St odg:gméfg S 31 ef%g)(P ig. 13b)
areqfreseﬁf SSBBuppHt sUNBCAINRE mBtAl Emgocievﬁééel 2%&1 %!m B@Rﬁhfée as

device 12 and can be forned as burst hol es.

hey
buzsthcjes. fhex esyve todkeytbepnsertonaliling 44 1o ths metel. A@neathe nidldiog 47

: Lt ed
s R el B MRS e B R S P it
and formimopfohtegiat ggingk 48 pkicpghicd8 t akes pl ace.

The elastomeric onsert molding 47 has a series of rectangular recesses or air
chambers 56. These create chambers when uncapped. The chambers 56 are positioned
over the air inlet and exhaust holes 30 of the upper micro-molding 28 in the “Memjet”
printhead module 11. These allow the air to flow from one inlet to the next outlet.
When the capping device 12 is moved forward to the “home” capped position as
depicted in Fig. 11, these airways 32 are sealed off with a blank section of the onsert
molding 47 cutting off airflow to the “Memjet” chip 23. This prevents the filtered air
from drying out and therefore blocking the delicate “Memjet” nozzles.
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The el astoneric onsert nolding 47 has a series of
rectangul ar recesses or air chanbers 56. These create
chanbers when uncapped. The chanbers 56 are positioned
over the air inlet and exhaust holes 30 of the upper
mcro-nolding 28 in the "Menjet" printhead nodule 11.
These allow the air to flow fromone inlet to the next
outlet. \When the capping d&ice 12 is nmoved forward
icted in Fig.
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de@fegpr(ﬁi@c@i@lb'aﬁl 1H?inﬂe§%ﬂr?§tlv1 e chip is only exposed

ng a printing operation,” when filtered air is
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nozﬂﬂe1@@gmbqﬁmgs4&bﬁmﬂmawppm@deﬁbelbaeeﬁﬂbﬁnhe&ﬂbﬁfﬂw
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prinfheed inoidhng.11Hhe thddRgfstde STRRd MERI éi?anﬁélal% tl“ﬁ@la@é’&lﬂ!aﬁ%ng
device 12 away fromthe side of the netal channel

motiea of Hspianpingdevice 13 & mpmeébyan@mmtr&@nm@aﬂ ap mm@d
R RSBl RS B, 4200 16 PRESERl e

160]Dumﬂi@thmppvemenﬂ,&he B&ssd257 engaialid@shbebyuréite OF ﬂ@rﬁapplﬁg
nﬁgaft 13 unted against the side of the cappin

de‘é‘& gde PY%EEW@B@CPM% regepi domediig dheupper ﬁécrﬁertl@.lldmg 8.

ThE AR exckhe EPpipdiel fik %n@?e%i?e@‘?@tt%pagd?ﬁ QR)S%R% R onsgrt

beneat h the upper “surface t he ppl ng evi ce
maldige 4dveit is mewda@paeaity n® paaitios oh® the eyt thenbie guppdD4.
m cro-nolding 28. This action flexes the capping

d i Lt.s t t th t
o1 a5 SRRt RS p B Pein R id Sosifs B BRBE: o
1ootaﬁ@n In@llilﬁ)és 14h&h AR AU Al had a TeuEReshakin ds cntftireR

is reversjhle, is_held in position by two printhead
othepisg P@Hld?éwmhfg@hm or frpjevayfr@pesbt gaar 28 g anether tapd ¢fimotion
Cmﬁﬂﬂeﬁce built in one end or be otherw se provided
a spline or keyway to accept gear 22 or another

type of notion
The “Memjet” chip and printhead module are assembled as follows:

1. The “Memjet” chip 23 is dry tested in flight by a pick and place robot, which
also dices the wafer and transports individual chips to a fine pitch flex PCB

bonding area.

2. When accepted, the “Memjet” chip 23 is placed 530 microns apart from the fine
pitch flex PCB 26 and has wire bonds 25 applied between the bond pads on the
chip and the conductive pads on the fine pitch flex PCB. This constitutes the

“Memjet” chip assembly.,
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controller. The "Menjet" chip and printhead nodul e are
assenbled as follows: 1. The "Memet" chip 23 is dry
tested in flight by a pick and place robot, which

al so dices the wafer and transports individual chips
to a fine pitch flex PCB bonding area. 2. \Wen
accepted, the "Memet" chip 23 is placed 530 m crons
apart fron1the fine pitch flex PCB 26 and has wire

b he bond pad th
a0 AT ACTONAE P68 JHSAGTBI | ho f1 ABHPYR (9 Bierpafalls of the

Thi gh Bf‘iﬂ'ﬂﬁ% b&emicrdBiRlEhg 28 Bl e FERERR Mrodule and bond the
ART124- SG 13 ,Rnalternatlveto step 2 is to apply

adhehipiata @aqqﬁgr st- he fina pitelafles PGB 2t6hen theini e apali¢d tp the upper

th of the pr

pond TR ofdhe P Taslig 8% ptaned Syfuhe e R Bitgs e
PCB tBéh dpplicd betvebethandhd padd ¢h thBehipRBEthe B¢ fiRGH1RPCB.
the m cro-nol di ng and w apped over the side. Wre

b ar.e hen a plled bet ween the bond pads on
e cﬁ’ﬁ g‘%ett B Freis blyits vaeupmdiansrssted 4o a brading/piep arhere the

chi e transported to a bonding area
whe gﬁ?%e 5¥P%§ﬁ¥%&ﬂﬁghules are stored. 5. Adhesive

is applied to the lower internal walls of the chip
cavifdhesimel ISt&PPhﬂthathe boweptirgemat Walls ofitbe ¢hip clvifyl and tPERB area

be. |l.0ga i.n the u m.cr o- nol di n
t he TPtk dind PipRRL PCE ¥ bt o P Rea i by Wpacianironotding
pi t oft tHel @ilRaBmc#uR. bonded into place. The fine pitch
flex PCB is carefully wapped around the side of the

upp Ccro- m)ldln so.as not to strain the wr
ondge

Wi assrat) Bl fley PAB)are hendsd apo Qlalg‘{? @e fine
0 pe ?ﬂ&ﬁ ABx i cﬁﬁﬂi%ﬁg}e&%&%ﬁqﬁe LB ?f 'Hllé‘{ éEelf thio- ﬁ%lng

stress the wr
r u n "o agnqztao atrhiglthe wirt benctsh'll"blscrmy Heecoapiticéds atwd kep gluing

hi wal | .
coarerehdrfais el bRLOE g Pul B3 PLE st fremegimien
f | exoifsBAt iy aﬁﬁéﬁx%@uiu'ﬁhg phfABelGR iR QY b&yb@dﬂllw@t the same
fine pitch flex PCB allowed to bond to

m c#aerpsities imeprodl chipuavidy tialls ensaoatsdr Bys alloﬁ(f/st the chip assembly
and fine pitch flex PCB to be seated into the chip cavity and the fine pitch flex
PCB allowed to bond to the micro-molding without additional stress. After
curing, a secondary gluing operation could apply adhesive to the short side wall
of the upper micro-molding in the fine pitch flex PCB area. This allows the fine
pitch flex PCB to be wrapped around the micro-molding and secured, while still

being firmly bonded in place along on the top edge under the wire bonds.

7. In the final bonding operation, the upper part of the nozzle guard is adhered to
the upper micro-molding, forming a sealed air chamber. Adhesive is also
applied to the opposite long edge of the “Memjet” chip, where the bond wires

become ‘potted’ during the process.

8. The modules are ‘wet’ tested with pure water to ensure reliable performance

and then dried out.
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curing, a secondary gluing operation could apply
adhesive to the short side wall of the upper
mcro-nolding in the fine pitch flex PCB area. This
allows the fine pitch flex PCB to be wapped around
the m cro-nol ding and secured, while still being
firmy bonded in place along on the fop edge under the
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transporte orage Bre&E
inclusion into a printhead assenbly, or packaged as
i HdiThe dlealPAi T . plc'ﬂad and priplcé téth ddhesiassetid lbyistak si‘dbe

d |l e as 10. The neta
I nVEPSIbH%%?é\ﬂLbPB&?‘Q R"&Pna B%BP%[ adpierdid qfitep mitfl channel.
The flex PCB 17 is plcked and primed wi th adhesive on
t he T FRaTblSind @xtru@si4 is gméd@ﬁ&i hkongedyé lelﬂlee |t<§?‘fh% On

the fl oor and one side o he netal channel
f | expggraide.dkisehen pesitipned gnd isorp!r:d lcgel paad oh azp ta"dh@ﬁchCB 17.

app s .th 0S ned and
PP be e i HEEE Eaq s i Sathq B PRRhS SRR Grend.
t he Thisi cohléas leahtngh agesbbaps is al so fi tted to the
extrusion exit end. This constitutes the channel

S The | aser. abl ation process is as foll ows:
?@Fﬁ?ﬁﬁabﬁﬂﬁ%@“”ﬁ?é%ﬁﬁk@“%§:transported to an eximr
| aser ablation area. 14. The assenbly is put into a

] 139 Tht BRar@%L ds8&hsIp IMﬁsbbm’an@ﬁﬁ? thsBh1d1RR S ea.
abl ated. This fornms the ink holes in the upper

surface. 15. The ink extrusion 15 has the ink and air
clon A Be pesempl igipHgintoe Apphe exrusionrnesitioned: erpsked andrlagsar e

vl Gh1afed, THURHEL RO D e GhLHSHAR: {0 ol ear any

15. The ink extrusion 15 has the ink and air connector molding 70 applied.
Pressurized air or pure water is flushed through the extrusion to clear any
debris.

16. The end cap molding 70 is applied to the extrusion 15. It is then dried with hot

air.

17. The channel assembly is transported to the printhead module area for immediate
module assembly. Alternatively, a thin film can be applied over the ablated

holes and the channel assembly can be stored until required.

The printhead module to channel is assembled as follows:
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debris. 16. The end cap nolding 70 is applied to the
extrusion 15. It is then dried with hot air. 17. The
channel assenbly is transported to the printhead
nodul e area for imediate nodul e assenbly.
Alternatively, a thin filmcan be applied over the
abl ated holes and the channel assenbly can be stored
until required. The printhe& nodule to channel is

a led as follows:. . ART124-SG 15 18. The channel .
228 TP bl S kel and o asedendEmprase PHesin a
tr anfMeVeE® stoRGR tHeprinffRalbiRibepstcassenbl y area. 19.

As shown in Fig. 14, a robot tool 58 grips the sides

of the metal channel and bfivots at pivot point
afai‘sthorrdn bigddtsd 19bot igpledd grinsthesitlps/efl the frietak changel and
chang ] e force
apolt o AR ol ot U8, R et D6 E e ghanne
Fi g.apdri by T80 0 200 aisortsh€hd forsds appist] 8& shaww gdrbeRME as force

nodul e tq be. ro . picked and pl aced (relative to the
fi 1 SEStemT @gﬁlgpla‘g ﬁlﬁﬁﬂpﬁ@ {hq fgsgt Pgmier” prigibeadpodule to be

ext yisd Lt

o ELORAELRS 0 G GBSl R el ROncTEp 17

t he ané ¥k dxémsion dibles higto thaebannehassereblyand t he
transverse stage noves the assenbly forward by 19.81

T a4 <eh Qal, .58 arips, the sides the channe
e i SP R R b B P il by e SRR o e
pr i miveahanielitdethe #ansvérss 8@8OMoRES Mt AQBFMRPHWEdbY 19551
pi cked and placed into the channel 50 mcrons frdm

t he™Pevi ous nodul e. 23. An adjustnent actuator arm
| ocates the end of the second printhead nodule. The

ag i t ' i qp i duci
LTS 1S 8 lpPitc s AP MR Ram LR 8lcs 4 A S e
pri nextguaitheedolodulsver, the gap between the fiducials

is closed until they reach an exact pitch of 19.812

ir%?' f&és%gt\)llgcp f:"riréﬂgégalﬁl rr%%ddlllets hg%@i@%ﬁ &g Idalatcflgc? in?odll_hlésé ar%ehr:cl} 5 Irnrir(]:rons
from the previous module.

23. An adjustment actuator arm locates the end of the second printhead module,
The arm is guided by the optical alignment of fiducials on each strip. As the
adjustment arm pushes the printhead module over, the gap between the fiducials

is closed until they reach an exact pitch of 19.812 mm.

24. The tool 58 is relaxed and the adjustment arm is removed, securing the second

printhead module in place.

25. This process is repeated until the channel assembly has been fully loaded with
printhead modules. The unit is removed from the transverse stage and
transported to the capping assembly area. Alternatively, a thin film can be
applied over the nozzle guards of the printhead modules to act as a cap and the

unit can be stored as required.

ART124-3G




printhead nodule in place. 25. This process is
repeated until the channel assenbly has been fully

| oaded with printhead nodul es. The unit is renpoved
fromthe transverse stage and transported to the
cappi ng assenbly area. Alternatively, a thin filmcan
be applied over the nozzle uards of the printhead
nodul es to act as a cap and’ unit can be stored as

ART124- SG 16 Th devi ce i bl ed
T GBS %ﬁsm%fedﬁﬁﬁegﬁgli orbly i s transported

to a capping area. The capping device 12 is picked,

fDéMmﬂﬂ[dadabSegibl i tanshopted bed cappiic 4rbe Thie'cs dalige 12
11 and, h'i?ﬂexgij c)}hannelgb 16 in ?he pgrl nt heaC PpiffP Gt

asséenBl Rsrest ichidy pid Rushedsover #he firsi mpdule Aé and the
ass Rl NchB¥ner h 6 tnyﬁxegjfnn{ﬂ%g% gs%?ﬁlﬁgrh R’ u’t(ﬂn&tQSH)? LG8 itselfinto the

locating in the recesses
m crassemiilylbp giriue oﬂﬂtaﬂios&sﬁé‘&pdietsteeéldcaﬁiﬁg #Qh¢ fecesses 83 in the

| ocated. 27. S evices are applied to
| UPRE TR IR0HRE HodchS FpathaRERD dOpieTed  t he
canshaft 13 is seat ed into the printhead | ocation

DY, Bubgequdst @ppihh GeAs&emPhpplicl to MRthelPRIREE A Hules.
printhead | ocation nol ding seated onto the free end

and this nolding is snapped over the end of the netal

cfianken camlefphghe eaneshating husaatedrintodhpprintheatdotation moldmg
captyl nDt | n contr

Govi o SariSper T A0 R ond il ] PR GEROAERE Bt e
at tftee engandrthis BOldinkhie saappd ngeraBeSﬁ{m{bﬂthd: ﬁletal channel, holding

ca tested. ~Print charging is as foll ows:
q*H@nﬁbﬁ% ‘£5@p§§§EWEF PYVPs noved to the testing
area I nks are applied through the "Menjet" nodul ar
p2g. ¢ iﬁ@ﬁiéd pester) qoRiss Wtion Abhtrd1 e SR el séiad&eg &&b&h%r Lh& of

" Me nozzl es during primng. When charge
pri fH@ﬁ@h@%ﬁ3ﬂﬁ@&Q%@ﬁrlcalIy connected and tested.
32 Electrlcal connections are made and tested as

the P appgg’%a%j %ﬁért@ﬂgc]%ﬁcgugg&&%ctl ons are made to

can C

Print charging is as follows:

31. The printhead assembly 10 is moved to the testing area. Inks are applied
through the “Memjet” modular printhead under pressure. Air is expelled
through the “Memjet” nozzles during priming. When charged, the printhead can

be electrically connected and tested.
32. Electrical connections are made and tested as follows:

33. Power and data connections are made to the PCB. Final testing can commence,

and when passed, the “Memjet” modular printhead is capped and has a plastic
sealing film applied over the underside that protects the printhead until product

installation.
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and when passed, the "Menjet" nodul ar printhead is
capped and has a plastic sealing filmapplied over
the underside that protects the printhead until
product installation. ART124-SG 17 W CLAIM 1. A
print head assenbly which includes an elongate support
structure; and at | east one elongate printhead nodul e
posi tioned on the support sffucture, along a |length

VVE% Lpﬁ upport structure, the, or each, printhead

G 'ncluding a supply structure that is

I. conneptigtbbal dseeralbly vdact inaludenk supply and defines a
pl ural it of outlets for the supply of at |east ink;

an iK' ?FFPHHFY%ﬂmHggéWﬂIy_that i's positioned on the
suppt kastidnb elonk e prihfiRad RsddleHobiiBHLd &Pth@%%m cture,

defimngarmuntlngforrmtlonto permt a ead
alongiadengsh péthesuppastistosturbdhé, ok egtils printhead wndds sehddling  a
pluralit f 4N inlets that is in fluid .
communi c)aétsl B]%ly\?\n&% ehtgatdﬁ??n@F%ta 1o pileaty gp i supply and
st r defigse plaralipl offcaikletsYoothe S¥pply BPAtGSasaML; t Or t uous i nk
flow paths fromeach ink inlet to a nunber of

respect i W8 indlistriggliensassemblydhgiis pesiiéened ohithe supaly stmcture,
nou Hhg: ' ' ' I o that .the

"ok el Bhugfop dcfHuR) Behithd @R EIRishateh 1 Rmity

chi printheadclip itmbdimadniad se Iti}?:l iyﬂ; dii;tlﬂ{(miiogﬁ@sehfbéﬁ lagdhwality of ink
in ich at least a part of the in i stribution

nas Pttt 1 s SRR s teRvgeio Hespal semens,
as @RI Ef kXt RblRE MZorthdusihk %“ﬁ}}énﬂrs% 8§ch%}£ fni@fto e

ink™ distribution assenbly is of iquid crysta
pol yrmber of resheplivergxitdmdesassenbl y as clainmed in claim?2

or 3, in_whigh e i.nk.distribution S |y includes
a | oner APCH -eﬂ%g?laiﬂ?f‘glﬁlﬂa?mf? ° ﬂ?iliﬂf &’?ﬁg’%‘gﬂxﬁﬁsmlbyy so that
supgierihk 84 befedfRym tHeh&itleWs ko ﬂ’ieﬁfrﬁﬁl[éﬁ&”cﬁli?ng def i ni ng

the plurality of ink inlets and a plurality of ink
chanbers in fluid communication with respective ink

2 1 o R S oPEE! TRt SR 7 T i P Rl sk

disirtbutiboiasbembly is a micro-moulding.

3. A printhead assembly as claimed in claim 2, in which at least a part of the ink
distribution assembly is of a liquid crystal polymer.

4. A printhead assembly as claimed in claim 2 or 3, in which the ink distribution
assembly includes a lower micro-moulding that is positioned on the support structure,
the lower micro-moulding defining the plurality of ink inlets and a plurality of ink
chambers in fluid communication with respective ink inlets, and an upper micro-
moulding, the upper micro-moulding also defining a plurality of ink inlets in fluid
communication with respective ink chambers and the exit holes in fluid communication

with respective ink inlets.
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comuni cation with respective ink chanbers and the
exit holes in fluid conmunication wth respective ink
inlets. ART124-SG 18 5. A printhead assenbly as
claimed in claim4, in which the upper m cro- noul ding
is of aliquid crystal polymer. 6. A printhead
assenbly as clainmed in cIa|n14 or 5 1in mhich t he

owe di n f % 1 qui d cryst pol yrer .
A&BFIPﬁ’F%%eIE ]geaﬁ% clAFHER 4 % T micro-
m@tﬂ@in@ﬁs éf 4 g fid cfy@ta‘i"ﬁd)ls}ﬂl f’" film layer is interposed
between the upper and’lower mcro-nmouldings, the film

| ayer defining a plurality of openings that permt

6p A R I B E gl BT ARt micko-

mmt]dimgﬁds}f&[l&pﬁ@b@gmpélymble film layer are the result
of a laser ablation process carried out on the film

llayer. 9. A printer which includes a printhead

di ng.
7o s B GRS e L0 108 ot of DRimBLERER Piohy e
layebe sciniciomed hetevlem tlwdpbelree;ﬂ&ﬁ\emﬁlct@mohhﬁng%ﬂl@ FRNYY g
rinter, substantially

deg’é@éﬁpg%fahﬁeqfé}i’ﬁmngﬁ A (ke Hewtom Hie Towes ripavigien gricro-
méll@wengs. ART124- SG

8. A printhead assembly as claimed in claim 7, in which the openings of the film

layer are the result of a laser ablation process carried out on the film layer.

9. A printer which includes a printhead assembly as claimed in any one of the

preceding claims.

10. A new printhead assembly, substantially as described herein, with reference to

the accompanying drawings.

I1. A new printer, substantially as described herein, with reference to the

accompanying drawings.
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