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The pres®@IB/Hi@ht i on rel ates to sel ective passivation of pdeGBSmozEE walls
of a channel |l ed i nkjet printhead conponent by the chem cal vapour
deposition of a passi vant coating and, in another aspect, to a

met hod of vacuum processing the surface 5 of a conponent in general.
The protection of a surface by dep03|t|on of a passivant layer (e.g.
Silicon PASSIV : 7t A0S deposition in a vacuumis known
in the art, for exanple fromJ Applied Physics 66, No. 6, pages
2475 -- 2480. The technique is predom nantly. used in the manufacture
of sem conducti | : ar eas
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EP- A-Q 364,136, inc orated herei.n by reference, Figure 2(a) is a section
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conprlse an array of channels heet
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PCT/ GR97/ Bothpeart and works well with the manufacture of devices on planar silicon wafers.

| Passivation of channelled ink jet printheads is discussed in general terms in

20  EP-A-0 364 136, incorporated herein by reference. Figure 2(a) is a section through -

a printhead of the kind disclosed in this document taken perpendicular to the

longitudinal axis of the channels: such devices comprise an array of channels 12

formed in a sheet 14 of piezoelectric material, suitably lead zirconium titanate (PZT),

o that has been poled in its thickness direction as indicated by arrows 15. Each channel

. 25  is defined by side walls 16, a bottom surface 18 and 2 top sheet 20 and has formed
on the surface of each side wall an electrode 34.

As is known, for example from EP-A-~0 277 703 incorporated herein by

reference, application of a electric field across electrodes 34 formed on opposite

surfaces of a side wall 16 causes the piezoelectric material of the side wall to deflect

30  in shear mode, thereby causing the ejection of an ink droplet from a nozzle associated



wi th the channel. . As shown in figure 2(b), which is a
sect-i onal view taken al ong the | ongitudinal axi s of .a.channel, such a
nozzl e 24w§§g,1m7l ocated at the forward end of each channellc.‘[.,,z;B 7102 Whl ch
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made. ,However, the aforenentioned phot ol i t hogr aphi ¢ maski ng
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(typl call){ haV| ng a wdth of 60-90 [err

/%aik jnto the adjacent channel, thcrcby creating a continuous protective
PCT/ GB97/ 9375%2%'& of any edges under which ink might otherwise seep. A chemical vapour -

deposition process particularly suitable for the péssivation of the "deep" channels

shown in figures 2(a) and (b) — i.e. channels having an aspect (height/width) ratio of
25  at least 3:1 - is disclosed in W095/07820 incorporated herein by reference.
| It will be appreciated that the connection track in the rearward part 38 of the
printhead must be kept free of passivation in order that a connection (generally a wire
bond) from the track to a driving circuit can be made. However, the aforementioned
photolithographic masking techniques conventionally used when depositing a passivant
30  layer by chemical vapour deposition have proved difficult to use in such a situation:
in particular, application and removal of masking material on the walls and bottom

surface of the rearward part of each channel (typically having a width of 60-90 pm



and a depth of 20-25 [err]m has proved conplex and difficult. These

probl ens are exacerbated where it is desired to mask not onlg/ t he
r ear war d W174% but al so a section of the full-deptBCT/¢RIASE part
36 of the channel (typical width 60-90 [err]m _ typi cal depth 300-400

[err]m), as proposed for the printhead constructions disclosed in 5 -
co- pendi ngankna eleptit 02822 1) bas pwed complw apd Bifficok3These| problems a6 t he

pr esent l,i cant .and . nc orated herein by referen
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surface i ncampdnent,endidegesiting the passivanisoating.on unmasked @ottians of dherghasagl
tendency the,mask m ght have to warp out of alignment with the
conponent Wellhg passivated. 30 Preferably, a first, channelled
surface of the Bgnﬂﬁﬂ@%tf thé Rk Ifik&B td tiRNduppoit Father thancbidis ted éih thiehe
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t han that which can be ' . ]
that allows the component to be passivated to be accurately positioned relative to the

WO

| support-and thus relative to the mask.
Advantageously, the masking means are integral with the support. The
25 ° inventors have found that chemical vapour deposition in accordance with the present
invention generally results in the heating of the surface of the mask, and such an
integral construction facilitates heat flow away from the surface into the remainder of
the support, thereby reduci'ng any tendency the mask might have to w.arp out of
alignment with the component being passivated.
30 Preferably, a first, channelled surface of the component is held resiliently in _
abutment with the support. It has been found that this feature is particularly useful

where the component to be processed comprises a material - such as lead zirconium
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achieved with conventional materials such as silicon and where there may be
a significant variation in thickness across the conponent. In such a
si tuat i omo9sn17477convent i onal cl anpi ng on bot h surfaces of pttvesonosenent
would give rise toa 5 variation in the clanping forces and distortion
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placing the component in a support such that the first surface of the component abuts .

L

the support, attaching the membrane to the support so as to retain the compenent in
the support, and vacuum processing the first surface of the component so located in
25  the support.

The arrangemcnt of a support which abuts the side of the component to be
processed and to which a membrane is attached to retain the component in the support
allows the non-processed side of the component to be cooled (or even heated) by a
fluid whilst ensuring that, in the event of the component being or becoming porous

30 (e.g. by cracking), none of the fluid will escape into the vacuum chamber (which _
- would disrupt the vacuum necessary for processing). Furthermore, by retaining the

component in the support by the membrane, an assembly is created which is easier to



corrpbnent forms part of a wafer. Such wafers can be difficult to handl e,

especially - - wafers of piezoelectrically-active material and | ead
zirconi uWNQ¥Hddt e (PZT) in -5 particular. RGT/GBR3/02878
advant ageous enbodi nents of the present invention are set out in the .
acconpanyi ng cl ai nms, description and figures. The invention

wi || now bendieshan WeFompanayt Apneenths eomegoncat sitingcloosoin te support. f ol | owi ng

di agrans, of Lch: .10 . FlL 0 i cti.onal vj ew of

appar atus acconPenggmgaiones, 2RBeARtE,* B biGyRFidiiBe BRI | o,
Fi gure 3( Qa,mPsnéht--rIbﬁﬂs_--mef@om@s.p&mﬂl Wéifekdcdn BaIaifiddlato handle, especially
Fi gure 3(c)-t+s—a-detait-view at- Ain fl.gur e 3(;1‘23; . ) . EI ure 4(a)
is a sect wafers of piezatloeigicalltestivielmaerial pnd rease zitconinmy titmaicePZT) 15
accorgance wth the present invention; ' Figure 4(b) is a

secti 8nal PAUSH3Ef a channel wall of the printhead taken al ong l'i ne
€ C of figure 4pther advantageous emb&difihf of the pResCink&tan Mk Q¥¢ &t i@ tRecond
enbodi ment of the inventiadn. Referring to figure 3(a), there
i s illustactomtpanyingy cdaims) esdriptiph apdifighréss a 20  thi ckness direction. The

upper surface 0 of the er i,s forned, Wwith several ,sets 2 220 of
par al | el channgjﬁg7 Wﬁer&@é’o\wﬁ;ﬂ%‘g %‘E%C%ﬁ%ﬁm?" ?’?‘i‘&ﬂli)g}' Jf%ﬁc“ﬁgrt%i]tﬁé by
referencekoﬂd(}vigé(igggmﬁg;topwﬁ;cmI greater nunber of individual printheads
may be forne by di cing the wafer across the channels in a step

di scdfsed subsdhgemti(y) isE sestionalediew of apparatus adrovdinpg 40 @ first emtiodimenhe

wal | s of .tE chag?r}gl.s as. di scussed above. 25 Wafer 100 is nounted
on ther maP @%B&? PV,

2 120 conprising silver- | oaded silicone -

as is known ingifged(b) is APEniview RotreégbndRisoceRd 3a)i her nal | y- _
conducting (e.g. carbon or a netal such as alumniun) plate 130 by a thin
| ayer of Hgure Xthis adetpidiriai ah4t insfigwn 3(@)andwi ched bet ween the two.
The di nensi ons Qf . plate 130.are such,that it can be cl apped in
convent {onal | vASEHT46Pde BSEFFRPLHicw STE BrHLATSR 95 2 FRRUICAN TAPHAERHEE M ng and
seal 1180 " Ghedridttedbith ipRsdfR dnventidd0 and 150 respectively) and a
cooling fluid (generally heliumcontained in chanber 165) passed over
t he back of thd&iguratdéblis a segtional adevaof aghannel wall of the printhead taken along

5 ing ¥ C 8 HElie 4ca);

PCT/ GB97/ 6‘?& 8 i A mask 170 abuts the upper surface 180 of the
waf er, and is atfigeBedlistDsddfional view dfl DéeRoad Cribpditheit Sf thainvemistd.e accurate
- regisjration .between-the-mask . and the plat thus .accurate

L d )
pl acenent of t FRELpDE PoAENE siah thre in dllyeratad a patend0Q 06 BA o boled i & o,
the  aNs yGOMRIL e biided TR SheRf SARSLTPNE bF e Fakdial cOALT WG shvag Lag Pl ate

210,220 of parallel channels in accordance with W095/18717 (incorporated herein by

reference) in order that a still greater number of individual printheads may be formed
by dicing the wafer across the channels in a step discussed subsequently. Electrodes
(not shown) are formed on the walls of the channels as discussed above.

25 Wafer 100 is mounted on thermally-conductive pad 120 comprising silver— |
loaded silicone - as is known in the art — and is in turn mounted on a thermally—
conducting (e.g. carbon or a metal such as aluminium) plate 130 by a thin layer of
heat sink compound (not shown) sandwiched between the two. The dimensions of
plate 130 are such that it can be clamped in conventional vacuum processing

30 ecquipment (an annular clamping ring and sealing "O" ring are indicated at 140 and -
150 respectively) and a cooling fluid (generally helium contained in chamber 165)

- passed over the back of the plate as indicated at 160.
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5 130 and |l ocate with a bore and slot (not shown) in the mask 170. The

di aneter of the bore is matched to that of the corresponding dowel to
ensure aoylésgrr egi stration bet ween mask and pl at e pcifdgosiozgrhe sl ot
in which the second dowel is|located for t hermal expansi on of the
mask during the passivation process. - Silicone pad 120 flexibly
supports the | oxghask1TREButd W @pper varfacd @80 of Ghe waBRGASA attAchedao thEY
variation in the thickness of the wafer and avoiding distortion of
the waf er plate 130 Wihmeans BiabRAuRR) a¢yrate gegistration between thrnaaakarmd baplade nade

of any vacuul at i onduc i ncl udi ng, .
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exanpl e ofsphiygui rﬁaarfswprﬁe&‘rﬁ 44 Jekbia @bwals 79 thArsreiryde? ot fhi q)msss
where 15 it covers the wafer. Turning to figure 3

(b
ref er efice YaOndndrlopse withi bere@nd slat (notfshawn) instherraasks 170. The dirpwwierso gtth he
exanpl e shown), moy d o | at e 130..and, wi which the fer
o e, At s Mt oo el B e AiTesnonaifl o o £55¢ Al rgisnigfion
features aQgyeen mask faﬂdgsxa&emadtuegslbpﬁﬁwh%sﬂ{cnga&:oﬁ@w):l Wdcardater are
used in the precedin manuf act uri ng step of sawi ng the channels in the |

waf er and wmempmmnﬁ&CﬂMMg the passivetiomeproeéser to correct| y

t d t ted
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accurately positioned relative to the support (and thus the nask)
two nut ualdfythpevafemdiectsl eneves clamfiing forcess . In figure 3(b),
for exanple, t sets of __channe 10, 220 hav f or ned i t he
wafer. In a sub 'ﬁl?é?ﬂ( ?ﬁi‘ng? %?%r?ﬁ@“gteaﬁuu?‘h g’[lcs t&FﬂEﬂbnﬁg?%uc\knv?l be

cut al ong material inch¥ng] ¥dr atnple, 1caH§tﬁP%€diﬁl¥$§ Stcélfhnﬁculﬁmﬁﬁ&th TB¥Snk in
pri nt heads each of the kind shown figure 3b. In order that each:

row of .prithe mmsle mf $igurevda conprises. @lammmm Hfapproximpiels2mm thicknessaxharg at i on

SO as %o al |l ow el ctr¥cal connection to the electrode plating, it is
.necesé ry 1 govery %Yvé 'rrask the wafer not only at its edges 230 but al so
in the M Pelingg?#Ofigure 3(b), reference number 250 indicates datum features (metal 6
WD 98/ 17477 -

PCT/ GB97/ O3wyweds in the example shown) mouptad omtheplae 480 and withwhichthe wafer is
posi tioni %ﬁn t%aQ@%@g?@ﬁ ! Xt%re%?% 38ed WO Bﬁi‘f“% e%e'd%hfxﬂ(féa{tif%gaﬁ&l

WwWeen mask and the -

one hand, thBccdeiespdirling Jocations (T shoans. &Behdoe&afaemt teedpinatie ﬁafbﬁccang t he
wafer 130 forned with the channels on the other |gure

3(c) dhonsmevidagiuriag piep P savngRagchanacls Hathﬁé’(afa%aqqqﬁﬁ%@@&hawk fogmed
figure 3(a) yaswhts @ 'BRENPHONHBRE iR NGilseRAS niAfutXuilg sRPs W Wanof the

channel s
appreciated that the two datum dowels 250 shown in figure 3(b) register with two -

corresponding locations on the wafer, thereby allowing the componént to be accurately
positioned relative to the support (and thus the mask) in two mutually—perpendicular
25 - directions.

In figure 3(b), for examp'le, two sets of channels 210,220 have been formed in
the wafer. In a subsequent manufacturing step, these sets of channels will be cut along
lines 211 and 221 respectively to form four rows of printheads each of the kind shown

~ in figure 3b. In order that each row of printhéads "might have its rcarwérd part 42 free
30  of passivation so as to allow electrical connection to the electrode plating, it is
necessary to accurately mask the wafer not only at its edges 230 but also in the
middle 240. |



of deep channel ink jet printheads is preferably carried out using a
process as described in W5/ 07820, a characteristic of which is that
the path WP®B#¥Rassivant . nolecul es fromtheir sour cBCT/GBOWR28I f ace
of the wafer is not |inear but involves 10 mul tiple scattering.

As a consequence of this, the edge of the mask is adyvant ageous.l y angl ed
(typically at @bMmall e apererigird thab accprate positipning pbithe snasksielative tondepat h

of a nole . - | 2 t e as
choan at * SHathels is faciBRRAPEY HeWgllafol BRRT 117 beREh B B30 BUBR LS T
aperture qB8mhahe b#d hamd, had byché egistiation nidans 250 betweeatbdplag 130eamitheace of
the wafer so-as-to ntnimse the-amunt-—of --passi-vant- . - .(whi ch may. be on

t he opposiwasenpbithformes with thegchangelsop the ptherdiand. t he nask as

indicated at 2 b Sy | rohliem gan. be. addi i HRY nsat ed for,
i f neCessary, %gurzh%@) ﬁgé‘%géh{)ﬁgggp@x&?%g%x?’grg&hérﬂ{@&k g:naltﬁll%%gyaidﬁ Bount
equal to tparel sﬁi)ha@has_t hleeady been Ghentidakd, pdasivatich bhee WallNbf Be2chaRnélbe
channel where thé passivant |ayer is designed 20 @ to end. I n
addi ti on of despashamnekimadstyprintieadseisaprpferablye carrigdsowst using « ipronses asal | s
may e sel.ecty S|  Ofe 10Q: |4 | 0 I rodes in
accor dancgbcwr{ ﬁdtlﬁe"v b@'s}fw@gﬁ,oér é%%%flggﬁg:d&p%’ﬁ&gﬁg t@%g%hi é:fat F%%&s%a.n _
PCT/ GB97/ @dd18cules”fron Ithedt saires to nhé sgdsice of the wéfed)is mwdinear pui RHviobrd has a
portion (N) of full-depth channel which is open on one 25 side to an ink
suppl}P wi madtiplescateringhi ch therefore is not part of the "active"

|l ength L of the {ffars t V. ' r i on of
froure 2(5) | AF A BHEAuchlFor Hhis! P cECTL AE ZRAR BN BB GBI BhitE 00, ©
di el ectri a@mﬂ?mtsma@ ihdiodtedfat 171 so a@opiccobehretld pathoéfes imbdleailet he
channel side walls is interposed between the el ectrode 34 and the

pi ezoel ectEPPWagkingrita nep—norEmal Anglelto \the [sybstrite 39 shown at 203.AK igi also be
evident fr i , LGh | ' ' fmqt nel
on | por ¢ PATREHALE £ B apll 33 of Bl LLaRR: ML BB ose o o

(capas t ans @r touching ihe sfuteiofhihe wafes 66 iag Folpinivaie thevanpuas of passivayer s

(capacitance, C2) will be less . L
7 (whigh gy br4a9ry the opposite path 204) making its way underneath the mask as

PCT! GBI/ Qediclted at 305, g‘%lfsggtg:rrgpt?%lcﬂfcah 13 aahﬁi?oata'%,g%@sa@a%ﬂ # nedbsshe val |

al one since, to a X1 mat1 on, capatitance I°$ given -

b]}/ 1/h Ct ot &y xﬁal&iﬁ@&h& aﬁ?CN%Axtcad r-eglplidallytﬂs}eam‘ambagt equal to thmﬂqgthtdf\/thel (()a§:l

t* of the prinpthe ks~reduced, - - _ . - can, be seen fromfjgure_4(a), -
this teghﬁhﬂ%?ﬁatﬁyﬁpg thap go &P?@ﬂtlmcftwelA%herCrtb@P@ﬁ%wenbiaysh@ &dtion

' tfa’-c:l%‘;' asoWgy! as in the runout region R .It will - - appreciated.that
to be effective, the pre-passivation |ayer 40 nust be accurately -

| ocat ed i n t he Inladditioh or @k ah ialternative toethe labove, sdetionznd thendhanntlewvallsTinag can

be achi eved by . . use of ap appropriate nask in agcordance w he
present i Egeq;{chﬁgly passivated pr?or t%papp xcat?on of e?cctroges ?n accordance w%t the

aforementioned pending PCT application no. PCT/GB97/01083. As illustrated in figure
4(a), such a printhead has a portion (N) of full-depth channel which is open on one

»

25  side to an ink supply window 27 (and which therefore is not part of the “active’
length L of the channel) that differs from the conventional construction of figure 2(b)
in that a layer 40 of passivant material having a lower diélectric constant than that of
the piezoelectric material of the channel side walls is interposed between the electrode
34 and the piezoelectric material of the channel walls 16. |

30 As will be evident from figure 4(b), which is a sectional view of the channel
wall portion, the resulting total capacitance of the piezoelectric material (capacitance

C1) sandwiched in series between two passivant layers (capacitance C2) will be less

7



Figure 5 illustrates a further enbodi nent of the invention, with those
features 10 that have al ready been discussed with reference to figures

3(a)-(c) woasmmg7t he sane . ref erence nunbers. Wafer XaEr/éEpywoaszsn t h
sets of channels 210,220 in an upper surface 180 thereof sits in a
pocket 310 within an integrated mask/support structure 300 with its

upper sur f them tHz80f Mibzcmgeqtﬂi@mtariab ofithe va&lDalane sinem tae firstapproximation,
maski ng ed es as-i.npe xt,ends oyer, t he fer
100 150 o (oL ititgee o Bieb e VIORL X Whrehy ICh: FRUATEATEAL 1 ¢ he
pocket 310q4 a@iﬂ% load of gﬁg;rﬁﬁﬁgaarls%&gﬂis to the edge of the structure to
seal- with t 'O ring 15 conventional vacdum-pr-e€essing -

equi pment (conpASsQanngaﬁm Eomc figwnsi 4@),rth1$gte¢1nﬁqluc can aIso tehappdiod mstdlbat i ng
the enLire su t fromthe coolin her eaf t [

possi bP e t’ES’gtanr gjl°§tt@°c TR 42 a?ﬁ Y5t g5dn 186 pwo%écgégn 1scl'[utal‘F‘B}alr 165
beneat h thfpp%c’meec{muap%teffe&nweufe%egﬁs%ﬁbn TR0 mst Ibe accuratel
significantlTy greater heat transfler between the wafer 100 and the co% l'ing

gas 160 locatethén thy qh@smlbbbtwmmﬂugnlmhedceemiﬁlrlahenlslzd'htm tesachizyed bi e

t hrough the heat si nmpoun Silli ad and al um ni um pl ate of
the arrang anoypgrpwtggn%gdn accordance w1tﬁ?hemrg @Hfl OB-nvention is
particularly supfabl s 1fl@§tra?é§ai fulGet BRLOBIeAt Of thehmx%ﬁ wWith thdse &R rek N

pi ezoel ectric material wth an inorganic passivation l'ayer in accordance
with 10 thahbawf areadpbeem ﬂsdusw@5/1m7ﬁmendﬁrtosﬁ@msc3(a}s—(c)1bﬁrmgsthmme ai ni-ng

2t whi ch ristermReGRbRaRsaoater 100 Tomme Mt 47 Brodie 2082 iR dihederoccur

and exposi é?ﬂfachQSSLthéﬁﬁﬁsﬁJ id b%oammelwmhla& integrated ShabE/siioet AlcAftet O @
honogeni sed vapour of the coating material, the vapour having 30

under gone 30 with #s spaex eumfm lﬁﬂ ahlqtmg 4he ptm@turer 3R iat someat deast ooft the
The,.arr

f f f
The pr oserEnBE LB 230 1o et HR TR P dBesaprans 320 stgads Vel iR WaRP 16" ©

8 15 ant0heSkdr’ 8 dtructure 300 — thereby to retain the wafer in the pocket 310 — and
PCT/ GB97/ 02878 whi ch deposition is taking place to be held at a

much | owerthersafier extends (Q thsi Qf@equ the structmeg tor sqab with ther "Q"heing 150 ofr theC)
which in turn ts the use of active

Bl ezoel oot FAVCREE vipiat gt Frsfig ol (bt sy cPmping e 199 Gepol e
at the therhbﬁIfb‘é[atin@rfﬂercﬂhwﬁ@poﬁ'ﬂdiﬁmﬁé todtng gakhe arrangement can al | ow
exi sting tenmperature ‘5 levels to be maintai ned wi-th - hi_gher tenperat ure -

passi vation techheigaer, dt 45 posriblaste eirculate coolingHer hepénveare 1p@vierthsr RF
‘biasing Of lARePf €  beneath the_ clamped'shil A the® 45 eapoﬂﬂﬂ{agﬁg@%ﬂe' ps

reduc tenperature varil a Ion acro waf e etween 0Sé& parts

shaded fr osipri€ieaslyt gfvatdryhdah eransfok bawd:eh has ev4fer 180 and the fcobling gwdsed to
deposition; wthout such coaoling, tenperature differences of the order 10

of 60 er r ] eingpostibleqthippate theemembmnec 320 than isspessible dhupugl the heat sigki or of -
a 30 .Secongoi?%ou F:chc bAE af P Sikdihilth Plalef 6¢ G0 arRhg AR T ffhrdsCAH NI O

cracki-ng o
The present invention is particularly suitable for coating the walls of channels

25  formed in piezoelectric material with an inorganic passivation layer in accordance with
the aforementioned WO095/07820. This process involves maintaining the bulk
temperature of the channelled wafer at below 200°C and at which not more than 30%
depolarisation of the material will occur, and exposing the surface of the channel walls
to be passivated to a homogenised vapour of the coating material, the vapour having

30  undergone multiple scattering during transport from its source to the surface of the
channelled component. |

The arrangement of the present invention allows the surface of the wafer on



The nenbrane 320 al so ensures that, in the event of the wafer cracking or

t he waf er material being gas perneable, cooling gas does not escape
i nto t he W %494 ng chanber. Advantageously, the nef§STAFRI7{02878
rel easably adhered to the rear of the 15 I ntegrated structure 300,

t her eby retalnln the LDt r r en the
latter is W}Hﬁlb\fle VW@%EWG%%?%PQ@%@{S ?"E\gq%%%lairégegstgmﬁ% St zgté'Pfcapgt es
handling, gepegiipk tharP14d7C)9khieh \&@ft@:&xsperﬁﬁsé the 188 ol Ithe RERERPEvERRIds GED! € to
all vacuum processi ng, not rrerg@)s/ passi vation or chem cal vapour

deposi t i omieAdeteotrinmsteniatie particulardy kinls \ofeRZT —f‘dhlcéan!}!iﬁé)q)dQPOquoat)ﬁbst er,

polyi m de - and havin ckness of 50-- 20 100 - er-r]-m-have

parti cul att %‘F%\}é’a‘PF@t‘%ﬁ%e&QW?t? ﬁ%én °saL1Taé‘|5§‘PﬁmaFﬁi’ 51519/ ré‘?&@gdgmﬁggfum

transfer Cl?@cr Eot < ndfdtfified with hlghcr tempcraﬁ‘ie phsslativh 'ﬂéﬂhh}é@c!i e.gt e y¥eIHEr ane
e

320, a sel sive tape nmade 0 vacuum conpat i
'gas- i nper rhigiidrenivenveavicepovearcin &Ebmingl(vﬁfdie weafer. be used to seal t he

gap between th ri meter gf the wafer ed of th ocket 310
(o 25 "Thdi c REthespoisasndhien Aratecsspt s Gape Eppeliht vinfoB R Bhent
presents shl QPirlybét@esn those aﬁ@%hﬁe@“ﬁ@mt QepdSitiont by2 it sk Bﬁd‘tﬁd%@ rane
and is less likely to entrap pocket s of air that m ght otherw se act

to insul atfally hxpd»sodm depositionewithouttsuchadeling, tamparhturedifierenges of the ogdes f | ow,

h al s h f f
Phe Wi or ‘Gt 60 Foge T vt atadtal Geet P UEITHIFCh 4 BBEER: g0 Seepnds
As W th tRgh kﬁéfcs@l'?i‘ﬂ?%ﬂ@r@ﬁtml%&ﬁ@éﬁ 1eling® dﬁ@élﬁ{xg dPtheowarepe side only

avoi ds distortion of The wafer due to uneven clanping forces attributable
to uneven Theafmembranec320edso. eribhees dhatt inathe syenti afthe wafesfecrackingrersthe 170 of

g' gure 5 a gfgbﬁgge}/r?giexpg gas permeable, cooling gas does not escape into the processing

PCT/ GB97/ Q384fber. Advantag@dslgetief m%ﬁib?zﬂfct isafeléd3sbleqinefdofo tHeereamiErthd 00
agai nst' the pressure exerted on | ower surface 190 by the cooling

f I ui d13.60.integrated structure 300e thqnclagmxemgctbn srafercin the integraterk starriurs y|sar t

according t et rLher I m t he
surface of% E‘H‘eh%aégq o f%ovﬁggd%fthf ha Y pré UPpo! pgggattﬁ]elﬁxgs?% 111:%1%8

cool i ng gamndivg Vésfaéhéll]ﬁoﬂoﬂ'r@gllcw&em i@ drrarbeinent splickble to all vatidinbe
provi ded in the structure - 1n the exanple shown t hese are dowel s npunt ed

at the edgpuecmsﬁmghaotpngncét pasmauozagaphgmoahvmug idepogitien- Membrapesmade

t her epy ensurin . _accuyrate -~ .
over | {;i ng ‘?Sf;%qi mer - for exampie PVe tp c%lg Y %}%@3‘%‘?&?‘3& gﬂgl tr???ﬁt i on
has bgen deRchmbied ey padtycuddr pkbved ﬁ»(ﬁdw ﬁﬁﬁ&'@hb’stﬁﬁ%ﬂﬂaﬂu dévantdgeoiiy hedt

nodi fi cati ons can be nade w thout departing romthe scope of the
i nvent i on.transfer characteristigfae hej ght of the channel el ectrodes, for exanpl e,

may be opti mi Seﬂff A alter am{e”hp tﬁ%m e O20S WRLLEC %&Q@@&Qﬁe HRGE! ¥ a

proportional totThe pr
vacuum-—compatible, gas-impermeable material such as polyimide can be used to seal

the gap between the perimeter of the wafer 100 and the edge of the pocket 310 (as

25  indicated by dashed lines 400 in figure 5). Such an arrangement presents slightly less
resistance to heat transfer than the membrane and is less likely to entrap pockets of
ajr that might otherwise act to insulate the lower surface of the wafer from the cooling
gas flow, giving rise to hotspots. Tape may also be placed on the lower surface of
the wafer in those areas particularaly susceptible to crackirig.

30 ' As with the first embodiment, abutment of the wafer 100 on one side only
avoids distortion of the wafer due to uneven clamping forces attribufablc to uneven |

wafer thickness. The central portion 240 of the mask 170 of figure 5 also provides a |



capaci tance and the square of the operating voltage) rather than m ni num
operating 15 voltage. This will result in electrodes that extend only one
t hird of WOnes/Am%7 down t he channel walls rather thanpbricBomeas7giown as
per the aforenenti oned EP-A-0 364 136. - The top sheet which

cl oses the open-topped channels will typically be nmade of simlar

. pi ezoel ecdegree oftsuppert at thet ¢eatreoif theavalerelQ0 againgtthehprebsure oxentesd en shee

f ormed SO _Aas nsure ther gal ching. Al though EP-A-0 364 136
woul d sugé%‘gffr §%§fcbﬁg%§otﬂc c?ﬂ@é& Hﬁ@ ﬂﬁ%o! ed so as to avoid distortion by
stray el ectric fheekfigratede cotistraefict ofehfkk aind supporthaécordngbreFighayid to
have any significant. effect on printhead-perf-ernance. i-n practice and
has t he adacilitategeyecdffurtherihsiah transfor frooy thet surface iofghe maglsdodhe (bpsst efifhe

pi ezoel ectric materjal . .. s After ass I f. 1he top sheet,
Phe | S v PURRar BLARETES i Sdgling g2t with s8¢ Preou ERPRERE datulE ppffhco
bet ween t@@} buQréviasd iR BRSsthRfat eliPiheGixahiBle Sl fesd BR dowels minted

Al ternati the resonant behavi our of the walls can be neasured in
accor dancet the edgeswf thecketB1076aginst vBuchtheovdfnr candocate,thbeeby gnsring out
aut omati cal |

b devj hayi b that t h to th :
connect i oﬁc‘f"%ﬁtﬁﬁiagﬁf“%ﬁ]g&fv\ﬁﬁl él'fee\‘,’?#%ggg Q%%ﬁgﬁ%}yﬁﬁgamadguca 3/2I IO, pgr forma

measur ement andpt dild Behdetstitd ihat the ifRktior hadhetn d3&ribed by way die
nozzle plate in which the channel nozzles are forned nmay be attached to

t he @0i nt examwples oaty endlarviste\waristy\ob modifiGtions: gam e apadsuwithoutsdepgrtinghot:
mel t esi ve sgtﬁcsinto all ow the nozzle plate to be renoved shoul d

d
t he subse&?@]&%ﬁﬁ’??é’ vention. 10

WO 98/ 17477 The height of the channel electrodes, for example, may be optimised for
PCT/ GB97/ 02878 formati onpé)rocess prove unsuccessful. "Suitabl e
]

adhesi ves mininhumiepewet oonsumption pl@pprioximatelyi pfopodidsal s dhie pradusiyofi thel ude

Paragon HWR40/[ 12, HMPGO/ 12 an M 31/ 12; Bordepn HVB17: 3M 37480 and
b pr S taace Abme Sl it thYoREtaR B volngs) oSS than bl gt faling
pl at gsmay valtsge. ThisswaPRgult ¢r Glechydelthat! dxtghd dily ohe tidrddf the B NdowePthed  as
to vary in thickness from40-50 [err]mat the centre of the channel array

to 1--20 Fesmmehwalls rathegithampaltwey davmias peptheraiercaieationsd BRrAy0 3¢4136.4) | ows
a-thicker glue %ytS}B éspget‘\ngt;igﬂ @foséé‘ﬁaaenqpepamgﬁéé Sl’ign&x(kjﬁ%fﬂf tprEgléf Benhg. array,

maki ng the nozzl'e p resrs ear an stresses,

parti cul abf yinilartpiezoeltemitahatatialoty tHat'efathé eReet in which the channblyzat gorisdnat i on
I s -advant ageously carried out: foll-owi ng attachnent of the 10 nozzl e plate

usi ng t he S@ 8¢ M PRvER theewal matchingn Althougly 5B 14013044300 ot sugggst that the
_ :’ﬁ26/2%837§1}$§? ?Fgﬂéﬁﬁg{l gé{ gs tPARBid BR%rfiGn gg%éyegcétﬂc giﬁﬁs r\?s@'d‘fg;&)!:éﬁlr}ﬂatg Ql: ing of

SI Ng pressure nsi'tTve ‘adnesi ves as ac

P7085, Swhéd ndtbef fouird to have ak3Péignidiant effect on printhead pdrforhaheainpractibescl osed
in this specification (which term.includes the clains and/ or shown in

15 = 3 .
the draw ABS bamiherdvantage gbredusing inventary; ﬁmﬂeﬁpzlérwwa%eﬁ@kdﬁ miggpelgetic

material. :
After assembly of the top sheet, thé individual channels may be tested by
25  measuring the capacitance between the two electrodes located on either side of the
wall. Alternatively, the resonant behaviour of the walls can be measured in accordance
with EP~A-0 376 606. Both techniques can be carried out automatically by a device
having probes that touch onto the connection tracks of the two electrodes bounding
a wall, perform a measurement and then index along to the next channel.
30 _ The nozzle plate in which the channel nozzles are formed may be attached to
the printhead in accordance with WO095/11131, advantageously using a hot melt |

adhesive s0 as to allow the nozzle plate to be removed should the subsequent nozzle

10



ot her disclosed and/or illustrated features. WO 98/ 17477

PCT/ GB97/ 02878 CLAI V5 1. A process for the selective

passi vat iwe9sm74rhe channel walls of a channelled I nkPeT/GBoT/0EsIRead -
conponent by the chem cal vapour dep03|t|on of a passivant coating,

the process conprising nountin 1,d.Cp t.in a . sypport i 5

" 61 St  at RBHAUPE RTCPBRPIAF (USRSt SUENIA aRtsives IRHTPERE on 1he HRSRng

nmeans for l;eqh88 A zccmp?@ ting

t he passi vantt ¢oa F ‘%hﬁgmﬁf itk ﬁ@éd por‘itm?lons tslﬁg' %‘ﬁﬁm % _

2. Pr OBem&n&mmm;um?.uscz mdﬁm@redag 8733 6|9ﬁ$R841g1chBastﬂc HMSB49d in a .
fixed | ocati on port rogess--accordi ng t.0-— e

clai m 2 wherei th ﬁé@fﬁi"&tﬁg’aﬁfég?%b%ﬁl?ﬂeﬁt e8r BY aw‘atlﬂn, PTiOT t0 aftachmaend$9r t

: P h t
st oneTvaRy BN Sof 0. S0P fiBeCLrbr HRChEM bisy SRR, 1E° °

support, &thBe extremities lm&mmed:!mmél ardyd Thisngitowesnd thiekien glu‘edayﬁdo iforni @ thet r at ion
with the at | east one 15 dat um rocess accordl ng

F f . 5.
to cl ai mQP‘“%EF%P b therchappshgiagnm I &%SWGQPW& more resigtanttashewr and ¢
al ow reghal HHB0 Blbiialy SR Emel &by difecibRPOr t 10 YO

nut ual | y- erpe1 I r'ecti ons Process according to any

previous clai ﬂNohﬂEthnnahdn rssadvaniagmly eafrisd rduacfeumng atfathibbgt ebtheonent
is held in abutnment with the sup ocess according to

clai A6 veegzly plat;asing the feéwaﬂwl ﬁ\‘e?&néaql flac\éfq9§/1r$8ﬂa accorgange) Witht | y i n
abut ment Wd%/ﬁ@.‘aelf lépﬁ%iéctwe tape- may be applied to the non-wetting coating of the

nozzle plate using pressure sensitive adhesives such as Datac P7085, Swift K9250 and
DPAC 4427. |

Each feature disclosed in this specification (which term includes the claims)

15 and/or shown in the drawings may be incorporated in the invention independently of

other disclosed and/or illustrated features.

o o ok e K
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8. Process according to claim6 or 7 wherein a first, channelled surface

of the conponent is heJ_ a maski ng edge of said
maski ng rmeaeus17477 WO 98/ 174 pET/GBY7/02878

PCT/ GB97/ 02878 : “é‘ to any previous clai mwherein
a surface of the corrpon es a first, channelled surface
of the coppamest under goes er with a fluid. 10.

Process according to claim9 vvherel nthe fluid is in direct contact with
the 5  conponent. ' Process according to claim9 wherein a
rrenbrane S inter| ose

d h fluid.
12.-- Protess %85 zEPVr? HSS\MP& ‘ﬁr&)‘ ??H}?@n : %@EP@UI ellgdye
conponent; Rtéjemhﬁaa Icwngonem%@ the Jeﬁcmlcai’w,[s&gscisegsﬁ%ﬂ lofg ;saem%ﬁ' m1l or 12

wherein t rane i s attached pport
Process amating thg process aompmﬁngﬁmxmtmgtdaﬂi cemporzeme in 8 shppaers ik he suppor t
fromthe fluid. Process according . to claim1l3 when dependent

on clai miegisHatien W’ihh%dit‘}}m logatien theeeincthe SYPPYT haviagpaskingnmsarmiori n _
abut ment Mﬁh%pélc& RfYat - f the tl;om%orgf@t andprﬁc%gﬁﬁlﬁﬁgﬁ%gﬁgi&gt £8 tﬂ)lrge revi ous

cl ai mwherein ng e ge 0 ans ed on
that si deusifiaskbé portidns of theahanthoally away from a fi rst, channel | ed
surface of the conponent

2. Process according to claim 1 wherein the masking means are held in a fixed

location on the support.

10 3.  Process according to claim 2 wherein the masking means are integral with
the support.
4. - Process according to any previous claim, wherein the component has at

~ least one datum surface for registration with the datum location on the support, the -
'.ch’annc!_-s,pf said component being formed in registration with the at least one

15 datum surface.

5. . Process according to claim 4, wherein the component has two datum
surfaces so as to allow registration of the component with the support in two

mutually—-perpendicular directions.

6. Process accordmg to any previous claim wherein a first, channclled surface

20 of the component is held in abutmcnt with the support.

7.  Process _accord_ing to claim 6 wherein the first, channelled surface is held

resiliently in abutment with the support.

8.  Process according to claim 6 or 7 wherein a first, channelled surface of the

component is held in abutment with a masking edge of said masking means.
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17. Process according to any previous claimwherein a masking edge of

said 20 maski ng nmeans substantially contacts a first, urface
of the cWeBidh 18. Process according to any g%{;{ﬂgﬁ%ﬁal m

wherein the rraskl ng neans has a plurality of apertures.

13 8¢ %Zéo?&m to any previous claim wherein a surface of the
PCT/ GB97/ 2878“%& £ Pr (%cpess according to any previous claim

wher ei n sabm sntmnmmch sppdmsed:'insh channelled syefaceuef G copwonent; undergoes
deposition o F passi v, coat i ng. 20. Process according to
claim19 %ﬁ%}rté?q‘i Y Lfﬁ'ﬂ is clanped in said vacuum chanber . 5
21 Process accordl ng to cI aim 20 wherein the conponent takes the form of
wafer . ' 22. Process according to claim2l wherein a
pl urality10f c@reseatcrding to claim 9 sdierein Mhelfliid is inalinset contacp eith the
surfaces of which are vacuum processed si mul t aneousl y. 10 23.
Proceds acewmpantl- to any previous claim wherein the channels of said
channel | ed i nkj et printhead conponent have a width in the range 60-90
[err]m 24. Process according to claim 23, wherein the channels
have a depih grre6tess according tohudaim?9 wheteihm membrane is interposed between the

component and the fluid.

12.  Process according to claim 11 wherein the membrane isolates the

component from the fluid.

10 13.  Process 'according to claim 11 or 12 wherein the membrane is attached to

the support.

14.  Process according to claim 13 wherein the membrane isolates the support

from the fluid.

15.  Process according to claim 13 when dependent on claim 6 wherein the

15 membrane serves to hold the component in abutment with the support.
16.  Process according to any previous claim wherein a masking edge of said
masking means is chamfered on that side of the masking means facing away from

a first, channelled surface of the component.

17.  Process according to any previous claim wherein a masking edge of said

20  masking means substantially contacts a first, channelled surface of the component.

18.  Process according to any previous claim wherein the masking means has a

||II|II| D ARV AN
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25. Process according to eel eqgdn t he channel s have a depth
greater 15 than 300 [err] i‘ ' I A net hod of vacuum processing a
first suybagasph a conponen cuum chanber hopsiaBeF28BPONENT
support, whereln a nenbrane separates a second surface of the
conponent whi ch opposes said first surface froma heat transfer
fluid, heat trphoséssractaidinpotoningosreietisvekimtwisreiargithaupporrisl ptaced fin ai d 20
across the nenbrane, the nethod conprising, the steps of placing the
conponentvachum chambet prigy i9eapositign 1of ithe pasS@nt Fpalingsur f ace of the conponent
abuts the support, attaching the nenbrane to the support so as to
-f-et-atn-t-he conponent in the support, and vacuum processing the first
surface gfp.t hepeegatetiding to claim 12 Wwhereilyistidoshpportds diampet an shidi m 26
wherein the conponent takes the formof a

14 vagEmgFhambey: |
-PCT/ GB97/ 02878 waf er . 28. Met hod according to claim
27-wherein a plurality of conmponents are contained in a wafer,

respegti v surprieess arcomingCtd ¢laign 20cvheminrthe esmpdnent takes shorforimaofausl y.
5 _

_wafer.

22.  Process according to claim 21 wherein a plurality of components are
contained in a wafer, respective surfaces of which are vacuum processed

simultaneously.

10 23.  Process according to any previous claim, wherein the channels of said

channelled inkjet printhead component have a width in the range 60-90 pm.

24. Process according to claim 23, wherein the channels have a depth greater
than 20 pmm: .. i i e e
25.  Process according to claim 24, wherein the channels have a defith greater

15  than.300 pm.

26. 'A method of vacuum processing a first surface of a component in a
vacuum chamber housing a component support, wherein a membrane separates a
second surface of the component which opposes said first surface from a heat
transfer fluid, heat transfer taking place between the component and the fluid
20  across the membrane, the method comprising the steps of placing the component in
| the support such that the first surface of the component abuts the support, attaching
the membrane to the support so as to retain the component in the support, and

vacuum processing the first surface of the component.

27.  Method according fo claim 26 wherein the component takes the form of a
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wafer.
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simultaneously.
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