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PRI NTHEAD ASSEMBLY HAVI NG PRI NTHEAD MODULES | N A CHANNEL CO PENDI NG

APPLI CATIONS 5 Vari ous net hods, systens and apparatus relating to the

present invention are disclosed in the follow ng co-pendi ng &§IVATe2/HeHT3
filed by the applicant or assignee of the present inveRedetynd 1DDé&ithed 2002
091575, 125,R0¥9#¥5 108, 091575, 109. . The discl osures of these co-pending
applications are incorporated herein by 10 reference. BACKGROUND OF THE

| NVENTI ON The followi ng invention relates to a printhead assenbly having

Phei nvent %ﬁ@ﬁﬂ%@\@ﬁﬁﬁ%ﬁ%&fﬂﬁ%ggmmﬁmﬂ?@%ﬁﬁéi hdrop
on denmand printer capabl e of prilhl 6 N 00 dpi photographic quality
at up to 160 pages per mnute. The overall design of a printer in which the

assenbly can be utilized revolves around the use of replaceable printhead

modul es i n ebh-PENBINGIRAPPKICARTIING 82 inches (21 c¢cn) |ong. An advantage of
such a systemis the ability to easily renove and replace any 20 defective

rmflyl es §n a pr E&ﬁaﬁbﬂ&ﬁﬂ,aysmﬁhmwdmﬁhgmmmWMﬁvﬁnmescr apI an
entire prigthead aglﬂh | ale in
such a pri nter?’ganlﬂ%efg;i:dgry%g{b‘g% O?aﬂgﬁqaﬁ@%}. et 'bygfiaé?lgl%%ti%ng ggccc i% havi ng

nmount ed t hePe6H BYep8™ nunber of therno-actuators in micro-nechanics and
m cro- el ect ni te . ctuators m ght be those as
di scl osed Hﬁ?%%ﬁgﬁs 5@’3?’3’?3’ @S%Hggg@%gggﬁt he present applicant,

however, m ght t her rint ...chips..-| : i I ment, el even
"Menjet" tiles ?ﬁﬁ%@?@%‘é@#&?ﬂ%al?vF@Faé‘P“%%%ﬁ%ae‘f“&?‘iOh orma conplete 8
Y2 i nchl0 priefseeresad assenbly. The printhead night typically have six ink

chambers ang R SRBUNS oF THE INVEMTGR"

The following invention relates to a printhead assembly having printhead modules
in a channel.

More particularly, though not exclusively, the invention relates to a printhead
15  assembly for an A4 pagewidih 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 assembly can be utilized revolves
around the use of replaceable printhead modules in an array approximately 8% inches (21
cin) long. An advantage of such a system is the ability to easily remove and replace any
20  defective modules in a printhead array. This would eliminats having to scrap an entire
printhead if only one chip is defective.

A printhead module it such a printer can be comprised of a “Memjet” chip, being a
chip having mounted thereon a vast mmabet of thenmo-actuators in micro-mechanics and
micro-electromechanical systems (MEMS). Such actuators might be those as disclosed in

25  U.S.Patent No. 6,044,646 to the present applicant, however, might be other MEMS print
chips.

In a typical embodiment, eloven “Memjet” tiles can butt together in a metal channel
to form a complete 8% inch printhead assembly.

The printhead might typically have six ink chambets and be capable of printing four
30  color process (CMYK) as well as irfra-red ink and fixative, An air pump would supply
filtered air though a seventh chamber to the printhead, which could be used to keep foreign
particles away from its ink nozzles.
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30 color process (CWK) as well as infra-red ink and fixative. An & KuflFB005
woul d supply filtered air though a seventh chanber to the printhead, which
could be used to keep foreign particles away fromits ink nozzles. AVENDED
SHEET | PE)JAU 25 August 2005 PCT/ AU02100372 Received 13 DecdibfAUBD0372
A"06 PCT -2 teach printhead nodul e receives ink via an BtaéediddDecmber 2002
extrusi on t WawéegTansfers the ink. Typically, the printhead assenbly is
suitable for printing A4 paper without®the need for scanning novenent of
the printhead across the paper width. . The printheads thensel ves are

modul ar,” so printhead arrays can be configured to 5 form printheads of
arbitrary wi dt h,Easiyprintheaderpdule reeeivepinls v ap elesterhasin gxigisive thst yansfuy thee nount ed
on tge OPp?mtwmfpﬂmaﬁ%ﬁ%ﬁi%%@u@m : ?leht?-lt ¢ Di ght
speed prin : - i an ‘object o e presen

i nvention t%%ﬁ%@%éﬁ%ﬁ}@e&d3%%%#3@“5%9 10 printhead nodules in a
channel . It is : ' ' i Lovi de a
printheagd a serrtaﬁhg ateﬁastﬂé}%&%ﬁgsra?%?g%far’%ﬁﬁ%?%lga\éﬁ%gl&%i%?#ﬁ%m%dg’hannel
wherein The 05'?18?’?%'? %%tjs“fq’%r%m'ci ent of thermal. expansion substantially

t he sanme as that, gf. silicon frao ich the chip .are primarily de. It is
a further objec dg*hofl#g’gg‘éoélgﬁfm% BSTPPy cqm e g?f?c{]‘@tge‘??@?%a‘d? rting 15
i ndi vi dual PAPprfedeeads deubleided high bpendiptintivg f or mi ng a pri nt head
assenbly. S OF THE | NTI ON The present invention provides a

pri nt head a&%&s PErTﬂE&WEMT&QN drop on demand ink jet printer, the
assenbly conpri ii‘n%{ a c{} nnel conponent extendi ng substantially across

sai d pagewi dt h, iRdn obxst Fot SYFRTOR By RIOwids A g thead sescpblyipYieg and bot t om

wai | i ngl@ef prinktheed modulds gngetaneb hannel ;  and an array of printhead nodul es

secured to the channel conponent wherein
It is a further object of the present invention to provide & printhead assembly having

an array of printchips held into a chanuel wherein the channel has a coefficient of thermal
expansion substantially the same as that of silicon from which the chip are primarily made.

It is & further object of the present invention to provide a method inserting
15 individual printhead modules into a channel in forming & printhead assemmbly.

SUMMARY OF THE INVENTION

The present invention provides a printhead assembly for a pagewidth drop on
demand ink jet printer, the assembly comprising;
a channel component extending substantially across said pagewidth, the
20  channel component having side walling and bottom walling defining an elongate changel;
and -
_ an array of printhead modules secured to the channe! component wherein
part of each module is disposed within the channe] so that the modules extend substantially
across said pagewidth, wherein the channe! component is metallic and has a coefficient of
25  thermal expansion substantially identical to that of a material fom which the printhead
modules are primarily formed.
Preferably the material from which the printhead modules are primarily formed is
silicon,

Preferably the channel component consists essentially of nickel iron alloy.
30 Preferably the channe]l component is nicke! plated,

Preferably the channel component consists essentially of “Invar 36”.
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part of each nodule is disposed within the channel so that the nodi§ g8gust 2005
extend substantially across said pagew dth, wherein the channel conponent
is metallic and has a coefficient of 25 thernmal expansion substantially
identical to that of a material fromwhich the printhead nodet®aUesB0372
primarily formed. Preferably the nmaterial from which tRecepieil 1% DeashyapPsidres
are-primarilARTfedfaTed is silicon. Preferably the channel conponent consists
essentially of nickel iron alloy. 30 pteferably the channel conponent is
ni ckel plated. Preferably the channel conponent consists essentially of

"I nver 36". AMENOED SHEET 1PENNAU 25 August 2005 PCT/ AU02/ 00372 Received
13 Decenber 2002 PrferabethecimnneBedipehat ia b Uychhimel inkiag tvells faspandnt is a

U- channel hatticlkgssval iheref i ' ' e channe
conponent i ' | plated ﬁgﬁ%ggége?g%mgg#%ﬁggTﬁﬂg?ﬁ?%ﬁﬁ%gg%ﬂpreferably an
el astoneric 1n elivery extrusion extends al ong the channel 5 conponent,

bet ween a fl oor . G ent .and the. printhead nodul es.
Preferably wal | s%?é#ﬁe&%ﬁag@%g‘c%Wﬁ%g%ﬁhﬁ%%@ﬂf%%éhﬂﬁmﬁle print head
modul es sb FEMPEReRppetvenediapt of dhewkasnel componst aaddheprindmaimaittal ¢ and out | et
hol es that are f?%ﬁ%% on th Iasioneric_ink delivery extrusion.
Preferably the p braplsplihe wrpenspt impet forpe an e printhead aodylermont

rel ative to 2skOomag fpalbictvern inRindiermadatym@tzandsities Hoka that e BkBed TAIHAN

el ast oner i C ¢padmen: 90 8clivie exddigpeof the pad serving to "lubricate" the
print head nodul es within the channel conponent to take up thernmal

expansi on t ol er aPefeiblyithd}RintheddaSnRE 23 bipBRRBAL poki a'ilEnnE?ﬂ ] Preferably
the chanpel gompppent is cold rolled, anneal edpan# nrc ePlléa ated. 15

Preferably the channel conmponent has cutouts at each end to mate with snap-
fittings on prinbBRAMY RHEhALI TR BESh elastomeric pad on one side thereof, the

pad serving to “lubricate” the printhead modules within the channel component to take up

thermal expansion tolerances without loss of alignment of the modules.

Preferably the channel component is cold rolled, anncaled and nickel plated.

15 Preforably the channel component has cut-outs at each end to mate with snap-
fittings on printhead location moldings. '

The present invention further provides  method of assembling a printhead assembly
for a pagewidth drop on demand ink jet printer, the mefhod comprising the steps of:

(2) providing a channel component to extend substantially across said pagewidth,
20 the chammel component having a pair of opposed sidewalls and & base from which the
sidewalls extend, the sidewalls and base together defining an elongate channel,

(b) applying a force to flex the sidewalls of the channel component apart at a
location along the channel where a printhead module s to be installed fnto the channel,

(¢) placing a printhead module into the channel at said location,

25 (d) releasing the force such that the printhead module is retained by the walls of the
channe] component,

(e) repeating steps (b) to (d) at consecutive locations spaced along the channel until
all modules of the assembly have been installed in the channel.

As nsed herein, the term “ink” is intended to mean any fluid which flows through
30  the printhead to be delivered to print media, The fluid may be one of many different colored
inks, infra-red ink, a fixative or the like. In the description of this specification, for
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The present invention further provides a nethod of assenbling a pl‘jsﬂ&ﬁ@@@zogs
assenbly for a pagewidth drop on demand ink jet printer, the nethod
conprising the steps of: (a) providing a channel conponent to extend
substantialty across said pagewi dth, 20 the channel conponerHCI8V0ZYg03T2
pair of opposed sidewalls and a base from which the sReeivad i 3Desshaczoohhe
si dewal | s an&F®eFe t oget her defining an el ongate channel, (b) applying a
force to flex the sidewal | s of the chaffnel conponent apart at a |ocation

al ong the channel where a printhead nmodulo is to be installed into the
channel, (c) placing a printhead nodule into the channel at said |ocation,
25 (d) rel emg' epesshtbie feon Cebanngl? Hngolfia & it felates td mdompomkntyidatbeled ® meat ai ned by

the wal |'s ofhykiea mﬁﬁ@ﬂ@ﬂ&ﬂmﬁtwm&%}ﬁﬁﬁﬁa%ﬁﬁ%aﬁéﬁg&s( Whele@nd d) at
consecut i vecgn%%%hig&gst%gﬁggdmgl an ”tfglﬁfgﬁﬁ]htﬁnnel eﬁél ﬁ@ll _odul es of the
assenbly have been | ns 0 £ ?‘?Paﬁs‘{ by PR term i nk
i s i nt endedtedbhaten isiahe pnderstgodwerertingly.ons t hrough 30 the printhead to be

delivereg to print nedia. The fluid nay be one of many different col ored
inks, infra-red ink, a fixative or the like. In the description of this

specificati W E August 2005 PCT/ AU02/ 00372
Recei ved 135&%% N@S‘O&@%@é seness, the term "channel ",
component uhj ch Hassae Pt R PERT Bl Lt Dol B 5w S pBEtE wner e the
cont ext i ndVihteEseneafn thepprompaiying dvduas adbercinef ers to the space defined by
such a conponent, _then. the termis to be understood accordingly. 5 BRIEF

DESCRI PTI ON OF Tie] réasiemets ovesil siswiof agriated of the present invention will
now be g@scri be

. by . way of .ex le. with reference to the acconpanying
drawi ng§” wher ei %?g“ %_fsg“%hcfngu%exggﬁmef"f ﬂi‘ﬁ?@l”ﬁﬂd ‘\?%@wi;of it printhead; 10
Fig. 21is a schepd i SRLAAGHONLA,Srah IR jR L Aklead of Fig. 1.

Fig. 3a is a schematic exploded inverted illugtration 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;
15 Fig. 6 is a schematic close-up illustration of the module of Fig- 4;
Fig. 7 is a schematic illustration of a ckip sub-assembly;
Fig. 8a is a schematic side elevational view of the printhead of Fig, 1;
Fig. 8b is a schematic plan view-of fhe printhead of Fig. 8a;
Fig. 8¢ is a schematic side view (other side) of the printhead of Fig. 8a;
20 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 vncapped
configuration;

Fig. 11 is a schematic illustration of the printhead of Fig. 10 in a capped
25 configuration;
Fig. 12a is a schematic illustration of a capping device;
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Fig. 3 is a schematic exploded view of an ink jet nodule; Fig. 3a 2’§A@%ust2005
schemati c exploded inverted illustration of the i* jet nodule of Fig. 3;
Fig. 4 is a schematic illustration of an assenbled ink jet nodule; Fig. 5
is a schematic inverted illustration of the nodule of Fig. 4, 15 Fig. 6 is
a schemati gyghapenyp il lustration of the nodule of Fig- lélcT,Allfdzgﬂs,,; is a
schematic illustration of a chip sub-asSenbly; Fig. 8a is a schenmatic side
el evational view of the printhead of Fig. 1, Fig. 8b is a scherratl c plan
view of the printhead of Fig. 8a; Fig. 8c is a schematic side view (other
si de) of the pddig. eé2nisafsciengtic Bistratip ofihg cappthgideviee ofdfigtas,iviewedfrei2d pl an
vi ew of the pri\riji“f g of Fig. Sb; My. 9 is a schematic cross-sectional end
el evational vieW ot ot A% ‘brlnthead of fig. 1; Fig. 10 is a schematic
illustration of prl nt head n uncap ed  configuration; Fig.
11 is a schemat |Ft PFstfsstce‘%{‘quﬁh'?‘ﬁ?atﬂg‘éﬁ%m%?ﬁé%ﬁﬂlng P?’@'klef@’qdﬁleé"t‘éapped 25
configurat, on; If)hgt.he&@a is a schematic illustration of a capping device;
AVENDED SHEET | PEA/ AU 25 August 2005 WO 02/ 076749 PCT/ AU02/ 00372 -5 Fig.
12b is & schemaiFg mHaUs%hérRz&i'c@ﬁHQévahBﬁl Gﬁ@ﬁif&ﬁg@ﬁiﬁh%llﬁ’éﬁaﬂ%& 12a, viewved
froma different angle; Fig. IS a schematl I'lTustrati oh show ng the

| oadi ng of an |mnnﬁheadtn@;mﬂleadmﬁmethod,pr| nthead; 5 Fig. 14 is a schematic
end el evational view of the printhead illustrating - the printhead nodul e

| oadi ng net hod; HE. ¢3 isléschematic satkrvapt ilivstraion-of theyprinthkadstsseatblyoof Fid. 11 he
printhead assenbly of Fig. 1; Fig. 16 is a schematic close-up illustration
of a portion of Hgaeéisrdsohdmidctoﬁe-ﬂiglustﬂaﬁon sﬂ“mmirmg] dniegirmthea®didig. 15N t he
area of the "M

Chl w t|C|IIustrat|on of the
end portion of %%P%g’eﬁt Flf"glm 3Ie§°fB‘P &{eﬂlé d° %catl on nol di ng;

10 Fig. 17 is a schematic illustration of the end portion of a metal channel and a

printhead location molding;

Fig. 182 is a schematic illustration of an end portion of an elastomeric ink delivery

extrusion and a molded end cap; and

Fig. 18b is a schematic illustration of the end cap of Fig. 18a in an out-folded

15 configuration.

DETAILED DESCRIPTION OF THE INVENTION

In Fig. 1 of the accompanying drawings there is schematicaily depicted an overall
view of a printhead assembly. Fig. 2 shows the core components of the assembly in an
20  exploded configuration. The printhez;d 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 “Memijet” printhead modules 11 are comprised of the “Memjet” chip 23, a fine
25  pitch flex PCB 26 and two micro-moldings 28 and 34 sandwiching a mid-package film 35.
Each modute 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




Fig. 18a is a schematic illustration of an end portion of an el astgyRibt 2005
I nk delivery extrusion and a nolded end cap; and Fig. 18b is a schematic
illustration of the end cap of Fig. 18a in an out-folded 15 configuration.
DETAI LED DESCRI PTION OF THE INVENTION In Fig. 1 of the accompanying

drawi ngs t Reg @dzeaschematically depicted an overall Vi epg@fyedioiiyi Nt head
assenbly. Fig. 2 shows the core conponefits of the assenbly 1n an 20

expl oded configuration. The printhead assenbly 10 of the preferred
enbodi ment conprises eleven printhead nodul es 11 situated al ong a netal
"I nvar" chamles21 WhichAdigt with ivkeiniets 62 (Bigcla) opthe nhdeesidt ofeathlmodule 11sTie " Menj et ™

hip 23 (F 3 t I t f d enbodi t
bei ho o Si Ao T ReRER AR P PesBRBaRe! BrilBreBl hoaui os 11 are |

conprised of th chip 23, a h flex PCB 26 and two
ni cr o- nol di ngs %@egbgl’@il ﬁ&%%ﬁmrﬁﬁ“&wﬁit@’%‘iﬁf Rprinhgadmodyle, Lhandn gy e | |
forms a seahﬂ@scmmtwﬁhlelﬂaﬂmsndqmg 9)nirhshaﬁpsﬂa76§néﬁwgbu&\arsvm' ch feed

the chip 23. The_nodul es | directly onto a flexible elastomeric
ext r usi én 1Bosjped ppd %Pa(ﬂ?aaege)éqrrpowpm aptympgule 11, \?éweq‘h%allﬂ?&eﬁ‘m%eﬁ??fﬁce of the

ext rusi on Huehrg ptepgat B&)d@@&ﬁt@ me%omnua@ rﬁetauq&vamﬂémm&%%@tw
PCTI AU02/ 00372 -6 holes 21 which align with ink inlets 32 (Fig. 3a) on the

under si de chamgkp WﬁuF%lioidltheméule%kkmwlqce)mdllsdw@%%vd@ae dfildara f| ex PCB

(flexible pobpcre: &'tﬁ&lﬁhltexp%'bmo that 2 sillibSPustd fntthe fnb&iesPCB 26 wraps down the
si de of each printhead nodule 11 and nakes contact with the flex PCB 17

(Fig. 9) The fle@% E]ggdévzce r}%sgﬂ e TQH@%&'E eﬂ’%h@a (.’?%Jgﬁ ﬁo‘fﬁ‘)us@nﬂnezo

(negative) for po eac as we ta connections.
The f1 el PCBpHing d@ldgmtdaldalbnn@epﬁ@rinﬁmeelnﬂm qmem’emolﬂwnlaftdme@hamhﬁ 16. The

netal cha A le igned to
have a sim rt?gr lfa?gﬁﬁfp}{%%%c?veg@&ﬁgﬁrl% egplg%g énéh{b vﬂfeﬁ ﬁl?']ggédlsl gg‘?{ used in
t he nmodul esoff o weppiarg ndeaké pardi2t (Fig. ObelnicappedyvBe capping defvicg &2 is acloatpd 23
when not i S ' | ' pically made of spring steel
with an onsg%tc D %qétﬂﬁt@i%%ﬁtﬁ%é&%@‘?bfw 12a). The pad 47 serves to
duct air intot ne ed cut.. off and cover
a nozzle guard f’\‘-"i"gl‘?ﬁ}‘“ lﬂth%iﬂ P #’Wé Hﬁﬁllﬁ‘gga’éwbléﬁﬁ’f’ ﬁ%s %ct uat ed
by a carsshalf50 nfidot ivddt bhokinglayek 7 st dvicesie findrd 04 BOLAD ndiB@n thickness. These

elements are assembled at the wafer scale.

The nozzle guard 24 allows filtered air into an 80 micron cavity 64 (Fig. 16) above
the “Memjet” ink nozzles 62. The pressurized air flows through microdroplet holes 45 in
the nozzle guard 24 (with the ink during a printing operation) and serves to protect the

20 delicate “Memjet” nozzles 62 by repelling foreign particles.

A silicon chip backing layer 27 ducts ink from the printhead module packaging
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
25  (Fig. 3). The fine pitch flex PCB 26 carries data and power from the flex PCB 17 viaa
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

30  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 distorting the




The overall thickness of the "Menjet"” chip is typically 0.6 nmvx,h|2§1 gus{ZOOS
includes a 15 150 micron inlet backing |ayer 27 and a nozzl e guar ﬂ

150 micron thickness. These elenents are assenbled at the wafer scale. The
nozzle guard 24 allows filtered air into an 80 mcron cavity 64 (Fig. 16)
above the whbigeho 1 Nk nozzles 62. The pressurized air gdoGbisrPuUIN

m crodroplet holes 45 in the nozzle guard 24 (with the ink during a
printing operation) and serves to protect the 20 delicate "Menjet" nozzles
62 by repelling foreign particles. A silicon chip backing |ayer 27 ducts

ink fromt hmolphﬁn%ew%hhnpaembkﬂgbldgg 28 icardetihadeiofia biqufmCrwmlEPOQﬁnef Menj et "

i p ot 11eCGag PR teleoBly el e ppB B Ao b 2R B APE BERGL "y o o

a 120 mi cr odistpitips kenspechtiae & 80U 9°(I)hhtyccmneudwus:hgdtempbmturdneommoﬁ@)t ch flex

From che {10 splnesy fapil dBopic 6510 iR lonPRe P A0 MESRETAR ARG | R cage

of the f3 exreR@llessDfichewtlntbvebdod ineftingpeinat i on bet ween chip and fine pitch
flex PCB 26 may be done renotely, before transporting, placing and

adhering the ChiBﬁcl@ﬁﬁﬂh@hﬂhdﬂﬂl&Qlid&ﬁd@d’ dnnipb@asicrolRslting 28 s8PMelw¥r micro-
Al ternativel 4 the "Memet" chips 23_can be_adhered rnto the upper 30

m cr o- nol di ® ‘2’5#ls?@fat%at”H‘éTPa?lﬁéeﬁ]i%]éyfﬁﬁ?élFP"‘f“l‘Ef’@@}B 26 can be adhered
into place. The w re bonding operation could then take place in situ, with

no danger of di Sihemif-Rerkegsdilpgayengdiem beeDHenmolymenssly aopaimidsshicn0372

nol di ngs 2 hfre kg%dﬁm UI d
Crystal Po%aﬁeggo&(ﬁle_n&) Hﬁe}ﬁ%&a@q%ggnwgﬂ %?ﬁ]t%gﬁhgstrgctu e oqg)fe 35&9‘

m cr o- i} di figye lageriablateq holee 65 %ﬂﬁléammpnsqﬁéﬂl&lq-sldﬁd adbaspie (gt maéhf(smsdlye: 2600)
the cont | nugHRaGepl R RAdloR vé@B0 e @ﬁgm@@% gﬁ%'ﬁ& haal. dy abi |ty
are 8

(260C for 10 seconds to 3I0C for 10 secon ess of the
relatively lryswandthe fowgr pidrermoldingsh pri nt head nodul e 11 i ncl udes an upper

m cro-nol ding 28 and a |l ower mcro- nolding 34 separated by a m d- package
filmlayer 35 sﬁ‘dmupzbemnﬁ¢rg-m0$iing'r2&hasrhqtaipawiggmeﬁtipimn29apyasingﬂﬁou@n be an

inert poly } hem CA, r.esi stance and
di mensi onaIng%;-rf:"i}béﬁﬁi gy’ liLemn%gl%jd }\é%%ka&gﬁgm?ar%e ayObe elg%m ’fﬁ have | aser
abl at edlmol@aeﬁﬁndmgirecﬂﬁes@ﬁﬂ@ﬁn:b@ve&nﬂﬂuhkc@sgEbﬂ‘hmdd:mmtuahgmae an adhesive

Itﬁge:n dogag%;%f ﬁw eanéowe%oﬁgecﬁﬁge S“%%bﬁ?r‘@efg%ﬁ}% ngperan Bgerrml di ng,

micro-moldings form a tortuous ink and air path in the complete “Memjet” printhead

module 11.

There are annular ink inlets 32 in the underside of the lower micro-molding 34.Tn a
20  preferred embodiment, there are six such inlets 32 for various inks (black, yellow, magenta,
cyan, fixitive and infrared). There is also provided an air inlet 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
25  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.

There is a pair of elastomeric pads 36 on an edge of the lower micro-molding 34.
These serve to take up tolerance and positively located the printhead modules 11 into the

30  metal channel 16 when the modules are micro-placed during assembly.



The upper m cro-nolding 28 has a pair of alignnment pins 29 passi ngzstm%}ggﬁoos
correspondi ng apertures in the m d-package filmlayer 35 to be receive

wi thin 15 corresponding recesses 66 in the | ower mcro-nolding 34. This
serves to align the conponents when they are bonded together. Once bonded
toget her, thgoi@pas and |lower mcro-noldings forma torgd@iszbosd: and air
path in the conplete "Menjet" printhead® nodule 11. There are annul ar ink
inlets 32 in the underside of the lower mcro-nolding 34. In a 20
preferred enbodi nent, there are six such inlets 32 for various inks (bl ack,
yel | ow, nagent a,A prefemred frateribli forthaidemjef maicmdholdihigeis @ LCP. This baspoitableded an
air inlet skot 67 _The air.inle . .extends a ss. the |awer

i cr o- ol o 16 Pieish ARt e e Borcsi R BB BN b Sgs PR ol st
hol e 33, t hthemghexpansidn. gned hole 68 in fine pitch flex PCB 26. This serves
to repel the print nmedia fromthe printhead during printing. The ink

inlets 32 conti rRi®oi pickehetaR akyidatdadin 68 QpfHr nlidi6-mUkRRY 23MochadldRLsthieg 28 as
does a path fromthe air .inlet slot 67. The ink inlets |ead to 200 m cron

exit holvs Blpsgepiithepriothead madules 1 dpgng sgsemlese hol es correspond to the
inlets on the silicon backing |ayer 27 of the "Menjet" chip 23. There is a
pair of el astorréﬂwpw@yf%ogheappeé@g?@~splt¥rrae28|a§\ﬁmwﬁwé’rga3 ajeriey of4.

These serv ealfeﬁnaﬁﬁ%ﬁr MR b SLAREH . ¥R RATH EdnYnﬁn'cbIoﬂ Wiafthe E‘aéipﬂng devibdshead

modul es 11 into the 30 netal channel 16 whéen the nodules are m cro-placed
during assesdiae ither sagledieff opgrowedmto 2ir orfe/pytiet Fembaodepestnupon fheef er r ed
material f £ WY S o i L3S i Thi I le flow
characteris {}s%&saﬁfo{){r}{g%gnﬁdr%‘g%ngg?%)g‘%oﬁgf&ﬁbeﬁdnlgfﬁ%én @hgﬂ{gg@ gﬂrpré atively

| ow coel® i c¢hém?3 dependingupan whetherdhesyniiis capprber uprapped: details are included in
t he upper mcro-nolding 28 to enable accurate 5 placenent of the printhead
nmodul es 11 duri rgcappereminldgtail T énclydpera rsmp fadle aappitddevicp peshowm etrteonol di ng 28

as shown i ' i.es.of | t. o [y o] .qutlets 31.
These act 1 1scuny T EVbat iffor ¥l vend sl RbRE 8 e bty SR, °C2a e
of f or groumedtmentdf th capping déviceeURltetapa andap itie, chipeynd teti aivg-harpleens. Thae is, posi t i on
of ‘the capping. deuhetodsi JN&h CONNCElo AL AIMBI Lad Abamne L nhel, st ot 67
to the 10 cHi P ‘?ﬁpaﬁpenﬁi hg upon whetnher YEHESUAT P MR Bp&fw Ppl%?:rapped. A
capper tam shehgiidg eperatioe thedhmp ofthe aapperf cam delwdi 40appeéstg edaichityadistort sfibwn  at

t wo Iocatic%ns. in the upper s%rface.of the upper m cr o- nol di ng 28.,.This
facilitates 3p18§§?vijc§tﬂs &1 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
20  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.

The flex PCB 17 carries all data and power connections from the main PCB (not
25  shown) to each “Memjet” printhead module 11. The flex PCB 17 has a series of gold
plated, domed contacts 69 (Fig. 2) which interface with contact pads 41, 42 and 43 on the
fine pitch flex PCB 26 of each “Memjet” printhead module 11.

Two copper busbar strips 19 and 20, typically of 200 micron thickness, are jigged
and soldered into place on the flex PCB 17. The busbars 19 and 20 connect to a flex

30 termination which also carries data.



novenent of the capping device 12 to cap or uncap the chip and theﬁﬁkﬁgustzoos
chanbers. That is, as the capping device is caused to nove laterally

across the print chip during a capping or 15 uncappi ng operation, the ranp

of the capper camdetail 40 serves to elastically distort and capping
device as ivwobBegmwyed by operation of the canshaft 13 sop@SadQofdheVent
scraping of the device against the noz# e guard 24. The "Menm et" chip
assenbly 23 is picked and bonded into the upper mcro-nolding 28 on the
printhead nodule 11. The fine pitch flex PCB 26 is bonded and w apped

around 20 the siThe flok PCBd 7asappraximatelp S4thinindn tengthcud & firnedsroshoWmin Fi g. 4.
After this pitjal | er a. { | b .23 has, more seal ang or
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gallery into which filtered air can flow and exhaust through the nozzle
guard Pég x The f 17 nR6B UlchafRI 16 %so whith tﬁahﬁin&!ﬁﬂlpﬁﬁﬁﬁﬁrwlgﬁtlféQQﬁﬂlﬂﬁél’_cﬁflr ]g)lm t hg -
mai n n shown) to each " et" printhead nodul e . e ex
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Wi th cont acéxphasith of 1/10% thabétGarbdn SBeltab@mpérafifes Bp tF-4DOPE. The RVR id Bnrefle@ach
"Menmjet" prjnthead nodule 11. Two copper busbar strips 19 and 20, typically
of 200 ni criohoRtmad disesasional stabilitygged  and sol dered into place on the flex
PCB 17. The busbars 19 and 20 connect to a flex 30 term nati on which al so
carries data. 23\ddilipnally, thedwayieniskekpiacisg aPOFt Aiokr@sarf 2he wall sedtipm. f | ex PCB
17 is appr oyl; I } an . a 14 . W de
Strip. [T i SHERAG iR 1) FEpbtnantol fipll BRthad Ol Bl il s 0L T o
from ont entd®pst°G.he printhead assenbly only. The netal U channel 16 into
whi ch the main conponents are place is of a special 5 alloy called "Invar
36". It is a 36%hniokethahmedbt finbions pospeeshaManjeoghihtheadmbdudds 11 es mal
expansion of 1110'h that of carbon steel. at te atures u o0 400T. The
rvar i arEdrEnPYY RO IACUR e Of Gt PERER [ OATRPPRURALY S ( he

| nvar i s nioeim pieal hedvden t ifk fRGE%2t R cathemthead mbiide Ml the S@et HokR 21 Thi s
hel ps to fu therl maté:lh %I tg t]he coefficient of thermal expansion of
silicon whi Qff Flassr golatginiaiheclasiomenic igk delivery extrysindie| 16 functions to

captureghe "Memet" printhead nodules 11 in _a
1 e 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
20  two bends that are required in its formation, the channel has two square cutouts 80 at each

end. These mate with snap fittings 81 on the printhead location moldings 14 (Fig. 17).

The elastomeric ink delivery extrusion 15 is a non-hydrophobic, precision
component. Its function is to transport ink and air to the “Memjet” printhead modules 11.
The extrusion is bonded onto the top of the flex PCB 17 during assembly and it has two
25  types of molded end caps. One of these end caps is shown at 70 in Fig. 18a.

A series of patterned holes 21 are present on the upper surface of the extrusion 15.
These are laser ablated into the upper surface. To this end, 2 mask is made and placed on
the surface of the extrusion, which then has focused laser light applied to it. The holes 21
are evaporated from the upper surface, but the laser does not cut into the lower surface of

30  extrusion 15 due to the focal length of the laser light.




precise alignnment relative to each other and to inpart enough forcg Qmid9005
nodul es 11 so as to forma seal between the ink inlets 32 on each

pri nthead nodul e and the outlet holes 21 that are |aser ablated into the

el astonmeric ink delivery extrusion 15. 15 The simlar coefficient of

t hermal expemsd@e49f the I nvar channel to the silicon chpg@$aucdhboyns simlar
rel ati ve novenent during tenperature ch®nges. The el astoneric pads 36 on

one side of each printhead nodule 11 serve to "lubricate"” themwthin the
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outlets 21 of th extrusiogflS. These interface with the annular ring

inlets 32 offHEALellodssaers obfheerusiongoni et * print head modul e | ower
mcro-nolding 34. A different pattern of |arger holes Sqlnot shown but
conceal ed beneatlfe OHEr 908 thesriqgsion7l iggappedwithhgimpls plugs whigh bioglgshei s abl at ed
5 into one @AghehfinbRIgHiRXFEPS ROpldss 74AGPRe PRt € Wi th apertures 75 having

h

annular ribs formed in the sane way as those on the underside of each

| ower njgro-nol @Hhagnéég?ieggdmgpaqo aRahl éx;t%\si{)ﬁ gtkbwgy @ﬂ&kapgeﬁ.'glr,ﬁéﬁ{?xt dagses 78

are connected to respecti onnect ors exten e upper plate
71. Due to Thensedseanthind Withethe Belivetyhoesls 78Hak end ainpen beiretdyed froncish cont or t
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and | ower plogithes end of thewxémysiah.lig at either end of the printhead.

The plugs 74 are pushed into the channels of the extrusion 15 and the plates 71 and

20 72 are folded over. The snap engagement tabs 77 clamp the molding and prevent it from
slipping off the extrusion. As the plates are snapped together, they form a sealed collar
arrangement around the end of the extrusion. Instead of providing individual hoses 78
pushed onto the connectors 76, the molding 70 might interface directly with an ink
cartridge. A sealing pin arrangement can aiso be applied to this molding 70. For example, a

25  perforated, holiow metal pin with an elastomeric collar can be fitted to the top of the inlet
connectors 76. This would allow the inlets to automatically seal with an ink cartridge when
the cartridge is inserted. The air inlet and hose might be smaller than the other inlets in

order to avoid accidental charging of the airways with ink.

The capping device 12 for the “Memjet” printhead would typically be formed of
30  stainless spring steel. An elastomeric seal or onsert molding 47 is attached to the capping
device as shown in Figs. 12a and 12b. The metal part from which the capping device is

made is punched as a blank and then inserted into an injection molding tool ready for the
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underside. Small holes 79 (Fi b) are present onthe upper surface of
the netal cApfinggheadslicate biIQmE 887 be formed as burst holes. They serve
to key the onsert nolding 47 to the netal. After the nolding 47 is applied,
the blank is i dyethestingtionef theppsesigneldipg - 47 mw@ea@mllcdmmmﬁészge

oper ati pns
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positioned c(?xYIFirs only exposed during a printing operation, when filtered air is also exiting along with

the ink drops through the nozzle guard 24. This positive air pressure repels foreign particles

during the printing process and the capping device protects the chip in times of inactivity.

20 The integral springs 48 bias the capping device 12 away from the side of the metal
channel 16. The capping device 12 applies a compressive force to the top of the printhead
module 11 and the underside of the metal channel 16. The lateral capping motion of the
capping device 12 is governed by an eccentric camshaft 13 mounted against the side of the
capping device. It pushes the device 12 against the metal channel 16. During this

25 movement, the bosses 57 beneath the upper surface of the capping device 12 ride over the
respective ramps 40 formed in the upper micro-molding 28. This action flexes the capping
device and raises its top surface to raise the onsert molding 47 as it is moved laterally into

position onto the top of the nozzle guard 24.

The camshaft 13, which is reversible, is held in position by two printhead location
30  moldings 14. The camshaft 11 can have a flat surface built in one end or be otherwise

provided with a spline or keyway to accept gear 22 or another type of motion controller.




the air inlet and exhaust holes 30 of the upper mcro-nolding 28 i
"Menmjet" printhead nodule 11. These allowthe air to flow from on%sgngusttmos
to the next outlet. When the capping 10 device 12 is noved forward to the
"honme" capped position as depicted in Fig. 11, these airways 32 are sealed
off with avbamdssmecti on of the onsert nolding 47 cutti nge@fidez@ési!l ow to
the "Menjet" chip 23. This prevents the?filtered air fromdrying out and
therefore blocking the delicate "Menjet" nozzles. Another function of the
onsert nmolding 47 is to cover and clanp agai nst the nozzle 15 guard 24 on
the "Menjet" &he M@met”tmp@nfbpnmb@dsn@gnglamsmb}ddmgf@LW,S: but primarily keeps
foreign particles such as paper dust fromentering the chip and damagi ng
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cappi ng device. It pushes t he device 12 against the netal chann

During this 25 BPSFEmPlY- t he bosses 57 beneath the upper surface of t he
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provided with a s ine o to acce ear
moti on controll élreb02$pmgu§temdmf0@/pﬂﬁﬁfmg’m/ AU02/ 00372 -12 The
"Menmjet" chip and printhead nodul e are assenbled as follows: 1. The
"Menj et" chi p4.23he §Mehmjet’t ahiyt acknabhy i‘slviaegium thyisportpd ©la wnding hes ehéwltet , whi ch
al so djgces the \A%er an traengdp ts individual chips to a fine pitch flex
PCB bonthl ng ar @4 PERIROqRes grestdtethi o the "Menjet” chip 23 is pl aced 530
mcrons apart fer esgvrza%s appﬂed to the lower internal walls of the chip cavity and to the area

where the fine pitch flex PCB is going to be located in the upper micro-molding of

the printhead module.

6. The chip assembly (and fine pitch flex PCB) are bonded into place. The fine pitch
20 flex PCB is carefully wrapped around the side of the upper micro-molding so as not
to strain the wire bonds. This may be considered as a two step gluing operation if it
is deemed that the fine pitch flex PCB might stress the wire bonds. A line of
adhesive running parallel to the chip can be applied at the same time as the internal
chip cavity walls are coated. This allows the chip assembly and fine pitch flex PCB
25 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

30 top edge under the wire bonds.




pitch flex PCB 26 and has wire bonds 25 applied between the bond

the chip and the conductive pads on the fine pitch flex PCB. Thi?féﬂj&u@&t2005
constitutes the "Menjet" chip assenbly. 3. An alternative to step 2 is to
apply adhesive to the internal walls of the chip cavity 10 in the upper

m cr o- nol dimgoR&smd t he printhead nodul e and bond the chp@rAiniz@o8b ace
first. The fine pitch flex PCB 26 can tHen be applied to the upper surface
of the mcro-nolding and wapped over the side. Wre bonds 25 are then
applied between the bond pads on the chip and the fine pitch flex PCB. 4.
The "Menjet" &hilp thefinahlsinging operatiom. e uppen ppbefitbeindzele gudsd irdidhereditogbe wher e
the 15 printhe € J I I Sei I . | ower
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into place. The(¥|n% prtch ™ 20 flex PCB is carefully wapped around the
side of the upp m cr p-nol.di.ng s not to strain.the wire bonds. This
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fine pitch flex thgRinigd stress the wire bonds. A line of adhesive
running parallel to the chip can be applied at the sane tinme as the
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fine pitch flex PCB 25 to be seated _intqg the chip cavity and the fine pitch
flex PCB al | owedrinthephiseenitly. onRackpged aphindiyidplits, The somplatgsihe pwerably 6f r ess.

After curing, a (ReoAaHRr prigihbid\HodiResanitdy) coul d apply adhesive to the
short side wall of the upper mcro-nolding in the fine pitch flex PCB

area. Thas al l/pwsethiien f[rivﬁtech%ﬁe?%fslp@kffmﬁﬁe#)ﬁram%pPEd around the

m cro-nol di ng and secured, while still bei'ng bonded in place al ong

on the 30 to ry~t: My . ust 02/ 076749
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t he nozzl e guar cnil boraidéh nteplatecontthefloan padenerside b themiethil dlggnnélor m ng a seal ed
air chanber. Adhesive is also applied to the opposite |ong edge of the

"Menj et" chi pl2Viheflexiblednibexndsioh 1 £ 5 pivked i hapadhiesicl applied tolfig: Unbersipg. gcess.
is then positioned and bonded into place on top of the flex PCB 17. One of the
15 printhead location end caps is also fitted to the extrusion exit end. This constitutes

the channel assembly.
The laser ablation process is as follows:
13. The channel assembly is transporied to an eximir laser ablation area.

14, The assembly is put into a jig, the extrusion positioned, masked and laser ablated.

20 This forms the ink holes in the upper surface.

135. 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
25 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:




5 8. The nodules are "wet' tested with pure water to ensure relia
performance and then dried out. 9. The nodul es are transportedtgif’:im(l:'%asztst%m}5
storage area, prior to inclusion into a printhead assenbly, or packaged as

i ndi vidual units. The conpl etes the assenbly of the "Mernjet” printhead
nmodul e assembynred® 10. The nmetal |nvar channel 16 is pimigedudnes7p! aced in
ajig. 11. The flex PCB 17 is picked aflf primed with adhesive on the busbar
side, positioned and bonded into place on the floor and one side of the
metal channel. 12. The flexible ink extrusion 15 is Picked and has adhesi ve
applied to this Fheidiandessembly iy gickedgtlacsd a1 Glynred inta @laspRASHN$YSESE SB8%ce on

top of the flex;RiBpdrinca®GeRblylala, 15 printhead location end caps is also
fitted to the extruSion exit end. This constitutes the channel assenbly.

The | aser abl g i,Qn L S X : IS
transported tjgé' aAg S}éd%l;“?nﬁ(r%‘? 'é!é’@rrgg%lfmg)ltl :5gﬁﬁpasrt%egs.lde}%?t#%%@g%agﬁ%I%ggpg&f)ut into
a jig, the extr agpion ppinsagainsitbelyndemiiedate dmeffdctivdy flabthe thenel agat BHR08 f or ns
t he ink .hol es i e _upper. surface.. i .Qn . the ink
and air Sconnect gorédrard?lafoﬁﬁ Lﬂf‘ﬁ 05%65 F?%ﬁa%rsg@rhkélhzrea@%ﬁ?&%?c t%rgf gﬁﬁl er is

f1 ushed t hr ough 14.1hieRlows Heditstt Meolje’Apriraiead deldule so belivbdipickedahdpdgeedol di ng

70 is applied t e extrusion 15. It jsS.t ied with ho ir.. 17. The
channel assenbl efagve[ trogt?? brﬁtrcf’gtﬂgttpf)‘dst%eth%??ﬂf(ﬁhég‘éal?%alﬁf)gm Y Ie’éo]?%rmtf’m’redi ate
25 nodul e assenieychantkel Btendtly.vel y, a thin filmcan be applied over the

abl ated holes and the channel assenbly can be stored until required. The

printhead nodsy. ghé Rof58ie Rhxell ShagrafNEal addas cApdkit@Wpthe ZBilibbt@ s the2®dd O
021076749 -14 PCTI AU0D2100372 18. The cha i

nel assenbly is, pjcked, placed and
cl anpedG nt o pl eaanslnd thetrgpsvise %‘ége’s‘?%l"ﬁé&eia?ﬁef“ﬁ fﬁW#ﬂWe]a??iélég@errbl y area.
19. As shown in Fig. 14, a robot tool 58 grips the sides of the netal
channel and p?d dhetooh?8 gringshe sirisk af theghanpal azaimand firyes i prpgt rpady dorthe next
effectively fley hligachapnel apart by 200 5 to 300 microns. The forces
applied are shown generally as force vectors F in Fig.

22, A second printhead module 11 is picked and placed into the channel 50 microns

from the previous module.

15 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

20 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

25 required.
The capping device is assembled as follows:

26. The printhead assembly is transported to a capping area. The capping device 12 is
picked, flexed apart slightly and pushed over the first module 11 and the metal

channel 16 in the printhead assembly. It automatically seats itself into the assembly




14. This allows the first "Menmet" printhead nodule to be robot p
placed (relative to the first contact pads on the flex PCB 17 anﬁ%ﬁglﬂ?goos
extrusion holes) into the channel assenbly. 20. The tool 58 is rel axed,

the printhead nodul e captured by the resilience of the Invar 10 channel

and the tr sypygrsse st age noves the assenbly forward by Ir@dgesmasz21l. The

tool 58 grips the sides of the channel 'again and flexes it apart ready for
the next printhead nodule. 22. A second printhead nodule 11 is picked and

pl aced into the channel 50 microns fromthe previous nodule. 15 23. An

adj ust ment act uby drtucefithd bussas &3 in the stegl docating indhesreessiss Shimi the ¥RPaBIMIgEYUl e.  The
armis guided b . L eal I Qgﬁﬁpi fikhdycials on each strip. As the

adj ust nment arn¥%ﬁ@ﬁggg%k§%5$;h#ﬁea néﬂufe over, the gap between the
fiducials is ed until . they reach.an. e i .812. mm 24. The
tool 58 is re%gag@ﬁe H?%"%%%Sf“ﬁg% pl%??ﬁ%@%%%ﬁ%%@@é%%%ri ng the second

20 printhead nodule in place. 25 _Thi.s prqcess is repeated until the

channel assent$ W‘ﬁ’ég‘”ﬁ@%ﬁd’ﬂﬂ qagpsh éﬁs%egﬁ“m&eipﬁfl%@%go%ﬁ%m@f"gﬂﬁe unit is
renovedsfrom t hgs the %@&Hﬂ%ﬁﬁha‘é&l@%@co&ﬂ@ﬂh&l@dﬁl&@@ﬁb@ﬂholdﬂg stdiel anapi fge assenbl y
area. Alternatively, at

) in filmcan be applied over the nozzl guar ds of
the printhead nerflAndhis golding 1%1%‘”@"6‘&’53‘&%&1‘1}?@“l?ﬁ?ettﬁél?m“%eh‘g‘%‘w&'8 as 25
required. The capRhiatifbsifs Hsvidsshiikd.ed as fol lows: 26. The print head
assenbly is transported to a capping area. The capping device 12 is

pi cked, flex S{b. ?_s%ﬁt;l&eds eh I dr b RPRoRMSIRMAoINK ke EABe hiided o BEHMR of lheand t he

nmetal chann I'n the printhead assenbly. It automatically seats itself
i nto t he assenbfamshst Aygfikis poOO5 WO 02/ 076749 -15 PC s/ AU02/ 00372 by virtue
of the bosses 57 in the steel locating in the recesses 83 in the upper
m cr o- Mol di nip. The sdppinp amemblypemedhamicallymgsted0 i s | ocated. 27. Subsequent
cappi ng devices are applied to all the printhead nodul es. 28. Wen
conpl et ed, t heimt akimgiag is al liosssseated into the printhead | ocation nolding 14
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

15 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.

20



5 of the assenbly. It has the second printhead | ocation nol ding se
the free end and this nolding is snapped over the end of the net alﬁﬁgﬁeﬁaﬁﬂs
hol di ng the canshaft and cappi ng devi ces captive. 29. A nol ded gear 22 or

ot her notiori control device can be added to either end of thePCT&S024003723

at this point. 10 30. The cappi ng assenbly is nmechani c®ecsivedelStRabemBeri 2002
charging is sapedret| ows: 31. The printhead assenbly 10 is noved to the
testing area. Inks are applied through-#he "Menjet" nodul ar printhead

under pressure. Air is expelled through the "Menjet"” nozzles during

primng. Wen charged, the printhead can be electrically connected 15 and
tested. 32. WE&LLAIMal connections are made and tested as fol | ows: 33.

Power and data connections are nade to the PCB. Final testing can conmence,
and when passed, the "Menjet"” nodul ar printhead is capped and has a

plastic sealing ,filmappli 0 t he under si de t hat ec

printhead until prod%?%ﬁ%@gﬁsﬁbﬁfoﬁapwﬁi '{m%%ﬁ&?ﬁ" 700372

Recei ved 13 Deg %QS% ART106 PCT -16. WE CLAIM 1. A printhead

assenbly fora pag “drop on demand ink jet print er, the assenbly

5 t t d
pagewi ot 1. the channel <SSRRRRER: g&”%@ﬂré&‘o’% RS RSSO v 11 g
defi dt
he channl “ComiaaiyigRar gl podh SUERAR Pt .%ﬂﬁﬁ?g%%%%%i hin the |
channel so that Ihe.0Be@R.E0lEMNd s %&Fiﬁﬂé&%&wﬁ%ﬁ%@% 3 ggew dth, 10

wherei n the channel corrponent I's et Ic an nt of thermal

expansi on syhstmiabieqd &éﬁobé&%ﬂﬁﬁ chraﬂlef %%at Bl nfbahiRd Sleh@bupbh@MMI-&e the

printhead nodules are “primari fornme
said pagewidth,
10 wherein the charmel component is metallic and has a coefficient of thermal

expansion substantially identical o that of a material from which the printhead modules are
primarily formed,

2. The printhead assembly of ¢laim 1 wherein the material from which the

15  printhead modules are primarily formed is silicon.

3. The printhead assembly of claim 1 wherein the channel component consists
essentially of nickel iron slloy.
20 4, The printhead assembly of claim 3 wherein the channel component is nickel
plated.
3. The printhead assembly of claim 1 wherein the channel component consists

egsentially of “Imvar 36",

25
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2. The printhead assenbly of claim 1l wherein the material from Wm%ﬂA £ 2003
15 printhead nodules are primarily formed is silicon. 3. The print

assenbly of claim1 wherein the channel conponent consists essentially. of
nickel iron alloy. 20 4. The printhead assenbly of claim3 whep ?ﬂ}ﬁ‘ 00372
channel conponent is nickel plated. 5. The printhead as l:é/d D& @ber 002
wher ei n t he &megrsel conponent consists essentially of "luvar 5
AVENDED SHEET | PENAU 25 August 2005 ART106 POT -t7 PCT/ AU02/ 00372

Recei ved 13 Decenber 2002 6. The pri nt head asserrbly of claim1l wherein the

channel conponent is U-, nnel i.ng | s of a selected thickness and
wherei n the chanflel %%@F@#@We 'é?lmlpﬂ’ @W%WB@W&% wal |

t hi ckness. 5.7. The., printhea cl ai rein an, el astonerie

i nk deliver ym@%?f'lrlﬂﬁ“ Q%P?@ﬁ ?t%%%e%ﬁ%éﬂmﬁﬁg“w{%wm teiskelen a f1 oor
of the chann rinthead nodul es. 8. The printhead
assenbl y of K iarbezﬁc%%g%gf ‘ﬁwﬂﬁéﬁp@e%f t he channel conponent 10 Inpart force
on the printhead nodules so as to forma seal between ink inlets on each
nodul e and outlet holes that are fornmed on the, elastoneric ink delivery

ion. 9. Th i-At h I f _clai h head
RN o ot PRl A BB RALRRTL I s
Th th wh dul e h
I PN SR e SR ARV B AT S0 T

pri nt head 48 Srin e channel conponent to take up thernal
expansi on {qﬁera ces E[Qd ﬁm&{ | oss of alignnment of the nodul es.

8. The printhead assembly of ¢claim 7 wherein walls of the channel component
10 impart force on the printhead modules so as to form 3 seal between ink fnlets on each

module and outlet holes that are formed on the elastomeric ink delivery extrusion.

9. The printhead assembly of claimi 8 wherein the printhead modules are

captured in a precise alignment relative to each other,

15
10.  The printhead assembly of claim 1 wherein each printhead module has an
elastomeric pad on one side thereof, the pad serving to “tubricate™ the printhead modules
within the channel component to take up thermal expansion tolerances without loss of
alignment of the modules.
20

11, The printhead assembly of claim 1 wherein the channel component is cold

rolled, annealed and nickef plated.

12. The printhead assembly of claim i wherein the channel component has cut-

25  outs at each end to mate with snap-fittings on printhead location moldings.
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20 11, The printhead assenbly of claim| wherein the channel conp

cold:- rolled, anneal ed and nickel plated. 12. The printhead assenb%seﬁggd&zms
claiml wherein the channel conponent has cut- 25 outs at each end_to mat e
wth snap-fittings on printhead |ocation noldings. AVENDED SHEkH/A

25 August 2005 PCT/ AU02/ 00372 Received 13 Decenber 2003%&5&@@135%%5200@
met hod of agsgdderi ng a printhead assenbly for a pagew dth drop on demand
ink jet printer, the nmethod conprising® he steps of. (a) providing a
channel conponent to extend substantially across said 5 pagow dth, the
channel conponent having a pair of opposed sidewalts and a base from which
the sidewalls extend, the sidewalls and base together defining an el ongate
channel, (b) applying a force to flex the sidewalls of the channel
conponent apart 13t oA msthad phseabling privdieadasprmbly SrforeecvaiB R Chead nodul e is
to be installed into the channel (c) placing a pxinthead nodule into the
channel at %@%MPM%&&BWMW@%&ﬁgeW » force such that the

pri;nt head nodule is retained by the walls of t channel copponent, and
(e) repeating steps Qﬂhymw@ngayhaaﬂelme%ﬁ%ml %‘E‘T"W d al ong the
channel unt|I al |l nodul es of the assenbly_have b,&ew t%l I %d in the
channel .5 ANEgpEdshaheebpnel poypopenshqving & pajeof opposed si als aid a base

which the sidewalls extend, the sidewalls and base together defining an elongate channsl,
(b) spplying a force to flex the sidewalls of the channel component apart at 2
focation along the channel where a printhead module is to be installed into the chammel,
(c) placing & printhead module info the channe) at said location,
10 {d) releasing the force such that the printhead module is retained by the walls
of the channel component, and
(¢) repeating steps (b) to {d) at consecutive locations spaced along the

channel until all modules of the assembly have been installed in the channe].
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