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spin coater 30 where a film of polymer photoresist is placed on the upper
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20 may first be deposited upon the upper wafer surface and the wafer then
baked (e.g., step 40) and then placed in the spin coater 30 for deposition of
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Eventually the wafer is robotically passed to a bake plate 40 where the film of
photoresist is hardened and excess solvents are driven out of the wafer with

30 heat. A subsequent chill plate process 50 cools the wafers to a stabilized
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phigggrrlgas”ulo%t ?/arle‘?tlonhs due to lithography have decreased in recent years,
thanks in part to the use of shorter wavelength light sources during the
exposure tool phase of wafer fabrication. While use of 248 nm laser light
promotes small element definition during fabrication, the decreased intensity
of such light sources increases system throughput, as longer exposure times
are required. The user of such laser wavelengths reduces throughput for
system 10 to perhaps 160 wafers per hour. As a result, substantial work in
the prior art has been directed to improving photoresists, including
development of amplified (or chemically catalyzed) photoresists. Such
photoresists essentially permit one photon of light source energy to affect

multiple molecules within the photoresist material, thus reducing system
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by a vacuum system. The temperature uniformity across the face of a PEB
bake plate should be within £0.1°C, a specification that is often not met in
industry. Difficult as this uniformity specification has been to meet, ideally
25 uniformity across the bake plate face should preferably be within £0.05°C, a

goal that appears rather unattainable in the prior art.

Fig. 2A depicts a prior art bake plate 150 as may be used within a PEB
module 70 and/or any or all of bake plate modules 40 and 100 in Fig. 1. Bake
30 plate 150 includes a disk 160 of a thermally conductive material, typically
aluminum, whose underside defines grooves or recesses 170 into which a coll

of resistive wire 180 is inserted. A disk 190 of aluminum is then bonded to the
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Fig. 2B depicts a somewhat similar bake plate 250 of a type manufactured by
Minco (a Minnesota company) and Joeun Technology (a Korean company).
25 Bake plate 250 includes an aluminum disk 260 that has resistive thin film
heater elements 270 encased within low thermal conductivity polyimide
sheets 290. The heater elements generate heat when coupled to a voltage
source Vs. Unfortunately bake plate 250 is laminated and is subject to
delamination in use, e.g., sheets 290 can come loose from disk260, rendering
30 the bake plate useless for a wafer fabrication application.
As noted, prior art bake plates such as shown in Figs. 2A and 2B have a

difficult time meeting the present +0.1°C design specification, let alone the
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is formed and placed in contact with the underside of the plate for rapid

temperature set-point changes.

25 The superior thermal conductivity of copper over aluminum enhances
efficiency of the bake plate. Different regions of the plate may have, if
required, differently shaped or sized grooves and/or conductive paste with
different resistive characteristics. In this fashion the thermal characteristics of
the bake plate can be made quite uniform, and bake plates can be mass

30 produced relatively economically, with thermal characteristics that are

repeatable.
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DETAI LED DESCRI PTI ON OF THE PREFERRED EMBODI MENT Fi g.
3 (9@l & gepiotd H ers3ldactibAbr Vieal af iRrlgralRl BrtedPBake plate unit,
according to the present invention. Refeérence
nu@scaling tpkhet esenioinventim, 2A and 2B may be
understood to represent simlar el enents. Thus,
element 230 in Fig. 3 is the 25 wafer to be heated
15WhenGl uf defibtdsar? bPepsblel sHaRAISSH et hbaséd ¥ ke pla®®Ohddording to
mechani sm 200. Fig. 4 depicts an openabl e chamber 370
i nthépeaseat byeatiopl @i 300, according to the present
invention is situated. Fig. 5 depicts major steps
involved in fabricating a bake plate, according to the
pr €$6nt5 idepiatsi exemplary method steps used to product a bake plate,

according to the present invention.
20
DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT
Fig. 3 depicts an integrally fabricated bake plate 300, according to the present

invention. Reference numerals repeated from Figs. 2A and 2B may be
understood to represent similar elements. Thus, element 230 in Fig. 3 is the
25 wafer to be heated when lift pins 210 are lowered vertically by a robotic
mechanism 200. Fig. 4 depicts an openable chamber 370 in which a bake
plate 300, according to the present invention is situated. Fig. 5 depicts major

steps involved in fabricating a bake plate, according to the present invention.

30 In Fig. 3 and at method step 400 in Fig. 5, the plate disk 310 is formed to
specifidation, preferably using copper, rather than aluminum, as copper has

about twice the thermal conductivity of aluminum. An advantage of using
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At method step 420 in Fig. 5, the desired pattern is then physically formed into
the lower copper surface, for example using etch techniques, with protective
etch-stop applied to the top and side surfaces of disk 310. The layout design
of the heater element pattern is selected to promote high temperature
uniformity across the upper surface of the finished bake plate 300. As noted
later herein, the design layout is based upon computer thermal models, and
preferably will provide for two-zone or three-zone heating. Once etching of
the channel regions 330, 330-1, etc. has been completed and the etched

patterns have been inspected, all resist and etch-stop is stripped away from



uniformty across the upper surface of the finished
bake plate 300. As noted |ater herein, the design
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openi ngs st zed to pass next
matengerthanrthe afverkcrZbhbielsa33Gel | as ot her appr opriate
features, recesses, etc.. At nethod step 440, the
di sk structure is cleaned and the electroplated

20 Ni AkRleth8 3tep3480 aPPId. & thrugk @pehif; By t ift pi
barrier fil mpgon coppger anrg ? g S(%rzzc:l a%('?y eggggs lift pins 210
matT@yi aextt e @h@dﬂm@pllraoedlsmmOheseﬂelhed @bec hppregriate features,

r es etsﬁﬁgs%porsnsgt metfo 'step |4ﬁ8t Ef?éjldastlg Q@u%Pea is cFeaned and the
electroplated nickel layer 320 applied. Nickel forms a very good barrier film

on copper and is an especially easy material to electroplate. At the etched

25 channel regions 330, 330-1, etc., electroplating dynamics resulting from
electric field configurations at the plate surface advantageously tend to make

the sidewalls of the channel regions more vertical.

Further at method step 440, the upper surface of the disk is now coated with a
30 deposited diamond-like layer 325, for example using chemical vapor
deposition (CVD). Although not shown for ease of illustration in Fig. 3, the
sides of disk 310 will also be coated with layer 325, but to a thinner depth.



electric field configurations at the plate surface
advant ageously tend to nmake the sidewalls of the
w@ b@anedo3z egi ons nore vertical. Further at nethoduS10e9003813
440, the upper surface of the disk is now coated with
a 30 deposited dianond-1ike |ayer 325, for exanple
usi ng chem cal vapor deposition (CVD). Although not

shawvahtigepasy dvD! dibaionatikenfim Fag.-vedy high hétdﬂ%s lubr|01ty
of disk 310 w'll also be coated with |ayer 325, but

a BRPHRGhine: giah of Teflop mmemmd)ggndmtmm)@amowstmt of copper
P RS Ry REBSAoh, F S 8 Y e yetabl, for
CVD

t hexamiple frofuDidmohiax, 2nd of PllertovirhdRA of copper
di anond-1i ke filmdeposition materials are
comercially available, for exanple from D anonex,

cnatiJOEER R glfnefy 830 be I Wifh o Wiferial that conducts
corduentfrooua panterfsconceaVepaed thaunests Vesistively timatsponse to the
heat i sti | th t fl A .

SequRant APt e HeralcuiRTan docmiuBs Makpe ey & s point, and
POYthod¥lep (99 F34.69 Wit Obé urfdelistoad Yol én&?mpass the following

under st ood to enconpass the followng 10 techhiques.
10 | ntephwiquashni que to fill the etched channel grooves,

the bottom surface of the bake plate disk is coated

with a deposition of CVD dianond-like film or with a

deppshé itechiigus Y fill € dtchledratzmmed Yol e8e RS bb®6m surface of the
before coating the upper 15 surface of the disk with

cvbam alatadisk isecaategivib= dqe;?p&lm@rsomfs@w&dmnd like film, or with a

1 SRS S s O (TR S 580 206, o uppor
15 t hsgriacd adi thendisk rweitie rG\iD edianopidalike3filn | 3P gn tiBus embodiment,

wou] d refer to such heater wire. A uniformfijl
noREBrRINeNsAtep¥irg isihgd manug Wetﬂfgﬁsr'ﬁ@dthierﬁtgh%éecess paths 330

g Oﬁgtﬁg C\S/r%ggiﬁés%%@t oWﬁ”[hIEreé?rp]tfeBadtm\ nes gﬂa‘?’@ﬁ@«% nWe‘?algﬁg) in Fig. 3

ing t at e
t ewpealdatefee to 'Elmehfhéa’reroﬁvirenohamnﬁhmt filne qwlcymdmcte/e polyimide is

C reeneiRgme ol ePtehed rrasbies ool Sl thetatrome st vire 340,
20 b' Qﬁdf'dﬂﬁeﬂ%y ﬁ%‘éﬁﬁ@' th@I1Ra$ plAdaf e RVEBRD $mpbateFe. 36he film of
in 3 woul d then represent this
nonconduotlve polyimide could be applied using thick film printing techniques
that employ a fine stainless steel screen with resist blocking non-etched
areas, and a squeegee. Layer 360 in Fig. 3 would then represent this
polyimide film.
25
In a second technique to fill the etched channel grooves, a thick film printing
technique can be used to apply a film, which may be uniform, of conductive
polyimide or brazing alloy paste into the etched recesses, after which
insulated heater wire would manually be pressed into the etched recess paths
30 in the plates. The heater wires would preferably be insulated with an
inorganic insulator. By way of example, aluminum and silicon form a eutectic

at 88.3% Al:11.7% Si melting at 577°C. Addition of additional silicon can form



polyimde film 25 In a second technique to fill the
et ched channel grooves, a thick filmprinting

wo e@ho7BE can be used to apply a film which PemUbm®04/003813
uni form of conductive polyimde or brazing alloy
paste into the etched recesses, after which insulated
heater wire would nmanually be pressed into the etched

' CEeRePBltiRdSGohihddie Bf Aifcon THiIMCALgheiELSin "W eutectio.
preferably be insdlated with an ~ i1 norganic insulator.
By Onagatidn ek énpkerface oiritime elemtritadlytresistivé eompmsite could form an

S et el et el B, B e ot
208 SRR YS3AREAnANES E8ramiB @O Fdrafhi ﬁct‘éﬁiﬁé?éfutré furnace

of silicon grains suspended in Al/Si eutecfic. _ .
5 Oxllinafs. orAligrnatieelguahather dype e easdsiivei wirel goatedi withvaeposited

a1 TRitaehE iRt Soldpadt rRRTGIrRRpa e shyapee wire coula be
sogBhbkidbrad M anjuhetibmavitiutdndutiverpulyimids edihksivehi Bhe screen-
tenperature furnace 5 liners. Alternatively, another

t ypantad filrgi ist then wiuredctoit @xaraplen byepeatingdhe plate to elevated

[ n@érg?g}aqu}éwsul ation could be used. Polyim de-coated
resistance Wire could be considered in conjunction
10w th conductive polyi mde adhesive. The screen-

D1 & BEdeshBiieda Tt apurand pRAns Sopves Hifeacsiaed fexivilty
t Oaﬁbldﬁﬁdﬁﬁsqgﬁg?ﬁeﬂﬁﬁﬂnﬁh gF aaMesIne e _§f%r‘?{é'é%}°§|@ment into the

flexibility eposits Iintegrated thin filmo
t hgodovieisl mTihes eknoentheatarial elaenbet applicdl Bhea pasbeaesslurry, and

The .el enent nmteri al .can be li.ed,, as, aste or \
s aRYgagRgus dGHmS inylerle coniast milh 18 nirle” Syfage of the channel

15w Fébiéﬁ@ 30t EWh@Fea%Ulﬁéa?télew% tbR@s e ARNE L Grﬁfdrﬁ%r@%—section and
330." Whereas heater wire tends to have a uniform

cr uporse ¢heronal sphractatistiosnalong the witsh langth ebutsthedeater material
| : ] | h.,.Db . ter '
Forndd® foaikd orfPObpcieat FEXPRR) T VLIS 2ho PR By neater

As nihendl D40 hedireehanrdl eegish 3BH01 Wif tthé khaRasINeIgidre IBRger than
330-1, if the channel region is Iarger than ot her

chathesichanniiss then eaie seaterfagieriphPI84puped e &l tha channel. As
20f : Eho&/naﬁy HQQ‘@P%ateﬁal 340-1, if desired, the thermal characteristics of the

paste material can be made non-uniform, in an attempt to obtain more uniform
thermal characteristics across the heating upper surface of bake plate 300.
Resistive characteristics of material 340, 340-1, etc. can be made to vary from
perhaps 100 ohms/square to 5,000 chms/square.
25
Electrically-insulating CVD diamond-like films or sputtered aluminum oxide
films could be used for insulation. Sputtered thin film chromium silicide heater
element films could be deposited and patterned by resist lift-off, by etching, or
by lapping. Most screen-printable resistor and insulator formulations typically
30 require firing at temperatures of at least 500°C, which may be high for the
present invention. Brazing alloys in the form of pastes could be considered

for material 340, for example 75 wt.% gold/25 wt.% antimony eutectic melting

10



20 shown by heater material 340-1, if desired, the

thermal characteristics of the paste material can be
worame/0nos2 uni form in an attenpt to obtain norecmnsioosmssi3

thermal characteristics across the heating upper

surface of bake plate 300. Resistive characteristics

of material 340, 340-1, etc. can be nmade to vary from

perfraggps OoPWBB/v?H%?‘fnggld/Qﬁv&.@/Q PORASAURICRe ARlting at 451°C.

El ectrical ly-insulati CVD di anond-11ke tilnms or
s pNareoadualiver polymicdé deoulfli bas seiseqliendly usadehaqrinted over the

insulation. Sputtered thin filmchrom umsilicide
he}(r%;mg @ﬂgﬁgﬁ@@riqlwee&fﬁaekg@&&&wq%{@nand patt er ned
by resist lift-off, by etching, or by |apping. Mst

screen-printable resistor and insulator fornul ations
5t ySasaem-pristable dherraosetting ghigk filemmnasie dewsulstiong could also be

| mozr g ool 58 % HEorB R BB that fyter atoy a
be acanativity eslv téper@ties taford @, rdsaltaepighl emiferaturéoalloy. For
gol d/ 25 wt. % ant i rmn%meutec_tl c nelti

b ar ng 10 WO ,
DOGKROTIR SR IPAYTEtm SHtsshs Talis Abhts s Suche lgw-melting solder
gol 7 % i ndi tect t] , .
COREARIGAS PR FELLE B! b f3Bpe0 icel (50 mi
10s crobemcpr tasistivitpver 30 keppr 42 paliaditinoid 7heatre ohel-emenesistivity) or

for electrjcal insul azti on. 5 Screen-print
f

table . .
t héOn8ReartGth paflpditm f(f2nfjraRt eMautesiSisRY) Coutigkelisiyer alloy.
be Héé?i‘ﬁgi?taé‘%oﬁﬂ?gfﬁ’iﬁpﬁ?e pé‘r"al‘tlir‘lér\ﬁoﬁ’lﬁ éaYlﬁ%edl‘n%ft[ erl?i)(/jiulr%\i/n to alloy

bi nary oys that tfurther alloy at a relati
t enyitlr dher bigho temperaturemdltingntalloyghrasaltingr aim uaecomposite high

al lLoy. For ex le, 52 indiu 8 tin tectic. hi
o1 agefatise el M, ormaroh e o ddtaBlEL SRl AufEhibh resistviy.
15M XFhcbhbbetiveo TpdhyiTia €or @ 1R tePfb&raRRer (Hiék Tilekeflaze can be
(50 mcro 10 ohmctcmresistivity) or 30 copper/ 70 )
palsubs¢quanty7sereendritied aver dk¢ fAlioypd yheajer elggnents for electrical

silver/60 pall.adi um m C esiLsti Vi Qo .
ot e Y] o R & RSBt B fddrai®” exist, ther
t e fppeseHt Uik VIBhg-t6iak Seabity dgniakei dushtrhatdrialsalihdysirable in the
with the high tenperature-nelting alloy, resulting in
a CREBEINeiPgh tenperature-nelting

pcorrosion-resistant solderable alloy with high
resistivity. 15 Nonconductive polyimde or a | ow
t eifpersarpeatinchorcathier shapd dzkerc bakbd plate Biag veawdd/ planarly) of the

zfégggq}%;&gg}weg&?vts/éicg If isa ldle?gr%qugg at}s?rgg %lo%ﬁ%%rs sfoﬁvrvare. In the

initial design of the bake plate, some trial and error work in redefining the
specific channel path design, channel path dimension at various regions on

25 the bake plate, and the thermal characteristics of the paste or other material
340, 340-1, etc. However once the design has been fine-tuned, bake plate
300 can then be mass produced at relatively low cost (e.g., perhaps $5,000
per unit contrasted with $10,000 yto $40,000 per unit for prior art configurations
exemplified by Figs. 2A and 2B.

30
Referring to Fig. 5, step 460, the underside of plate310 is next coated with an

electrically insulating film, 350. At method step 470, a cooling coil assembly

11



i nsul ati on. Although polyim de-based resistor paste

materials exist, their present |lack of |long-term
wa@t@bioriosyy nay nmake such material s undesirabl ePCTIUS1064/003813

present invention. 20 The serpentine or other shape

(when bake plate 300 is viewed planarly) of the

channel path 330 typically is determ ned using

Co IR ladkiRbl Wilhg felbrihffon bifeherdl ot IROMANR A Pwater

pl at e, somstrlal error nre _ _
s peA30f, ieack Ipaott&bs:papdarrt;hes|rgqu|rmgamh€férqmﬁttémﬂelmtm® regime. ltis

25 k | t dt
¢ nalomipd e Bar Pt 56 e fheapaibe FYAtuTH ERP IR amane such
34Qem éQat&re @qirne%%ﬁﬁ{eroﬁ?%xhﬁﬁ)léjﬁ?bg RbPR %f%?;-@;e 20°C within

fine-tuned, bake plate 300 can then be nmass
Sat tlnr@leanlr\uédag/an@wtlktobtalm theydesiysst gmtaﬁp@@mrepmnsmncy

th $ 40 O t.fo
ar LB el shEReg R pah oty B ShiteritipGls Pgos. the
Refoetyiniti filth §$Q3c1§tedSﬁlﬂpthé%olthﬁ%sgéﬁﬂysi‘s%r% using elevated
plate310 is next coated with an “electrically

i ndemperatgre; pemamssdb0°f foratpesipdsefdina.70, a cool i ng
coil assenbly 11 WD 2004/073032 PCT/ US2004/ 003813
360 is added. During fabrication different

10 phindepesidenhtly rafythesaitoen teintjues23fd Raebduirest or ﬁﬁmsbake plate
pengps requiri ng a different tenperature regine.

ed P@a“%aﬁa%e iFARBepl sepotrd as| 860 ont Fignst tm@h ‘be formed.
re'(/@ﬁﬁ R‘Q'p%ﬁé BPQ%Qﬂ%nﬂﬁgh’to 5%'\78% ngebgﬁéﬁt@ Eﬁwafer 230

to ano or exanple to le fo ¢
5 uhlfetenlm s mcaddsmd Id erbiute raplieteheseratdegmgpoint changes.)

¢ & BlaRE %555'2&%#?%3?5 PlIeLial b BOTCEby WiBGhan appropriate
15 I0°|éH§'l’ﬁ detddin g@bﬁéﬁ%ﬁ’él HHrddgh \gggﬂﬁ'ﬁ%l%ggw&érﬁaﬁe water,

cured using el evat t enper’at ur €,
peamg@hog gasmetc. L ovill bdecmsaértolqoobwvetfere2a®.0\ﬂ'é1e tubing material is

[ e T
f Oﬁﬂé%ﬂtublr(gNémgmlmgll%ﬂt@té&ﬁ élﬁ)y' ﬁh@?@e&hbpmatenals

el evate tenperature of wafer 23 uni'fornly, 'S
al $BedRlanaespirgl dukingt s plgsed @én@eﬂ%tt plate srerth pmllndrlcal bodies

20 ©N8RERTink loosely upward through the flat plate, accurately corresponding to
locations of the lift pins and other features. A second flat plate is then placed
over the assembly and a hydraulic press is used to partially flatten the planar
spiral tubing. Preferably flattening would form an elliptical cross section in
which the major axis was about twice the length of the minor axis, to enhance

25 thermal coupling while yielding a more compact form factor. The plate used
to sandwich the planar spiral tubular backplane during flattening would have
an opening located off-center to allow the inner terminus of the planar spiral

tubular backplane to extend through the plate.
30  Planar spiral tubular backplane 360 serves primarily to provide a thermally

coupled element to implement rapid bake plate cooling for temperature set-

point changes as part of fab process recipe changes. Advantageously, this

12



A planar spiral tubul ar backpl ane may be forned by

w ndi ng an appropriate 15 length of tubing into a
w@b@aar3ospi ral , through which cool ant (for exaP@l/@52004/003813

water, a cooling gas, etc.) will be passed to cool

waf er 230. The tubing material is preferably

corrosion-resistant, and could conprise nickel tubing,

St ¥aRkstafe S56GhroliHsNGomB heabWd aﬂmérmél%i@ulgﬂéﬁ%doc physical

al oy, anong other materials. The planar spiral tubing

i s ppdtacten dior athiel dowert sudfaset of dpkenglate aBO®odndscarOalso help

extendi n osely u rd through. the flat, plate,

e coP AT EAete s e LD Gk car SRy ¢

pins and other features. A second flat plate is then

placed over the assenbly and a hydraulic press is o
5 us &eterginganomato yabricatioanott eke pietar300s per sk, teuthiel film printing

cedidtiRe, dsjfh R PIRSCIRISS 63 8eR by {flesopiiotorably is
| enged tofapphiea miniformaHinsof domdeothanpelyithideB80M®) the under surface
couPllng whi | e |eldlng a npre conpact. form factor.

The' pakeeplates 800t (i WX AMRG @ny| maghingg thapughy heleyopenings).
b i f.l at: ' ) . i .

PaURLR08 Yl oS ELARILEI Rl ThRERDI e sufcos
10 pl ahdite bpke ghlatet akalcaatddawhiplaapelytroidexfilen hefdre caaghinghthe under

plate. 30_Pl anar spiral, tubul ar backpl ane 360 serves

D Biidassy The TaBer BBTal thERRRARPIaS I Luh BIeSsBAonS the heater
ol 5N OERS Ko AT pB FoGRy KRS, TRTPEIIETs then cured,
chargferably\teating theobake platdh 880 aggermily2aiGdevatad3@mperature.

PCT/ US2004/ 003813 backpl ane al so provi des sone

measure of thermal insulation and physical protection

15 f oMddifRationsr asdiniagEons Maked i 300theafclkBdabs®odiments
hel p accomobdat e di sparate thermal expansion and

comithait departisg Reano the sybieethandspiaibefl tw invantden pakdefined by the
pl at r.se, athick filmprinting technique,
usﬁwgwﬁ%?gﬁgngtainless steel screen and a squeegee
preferably is wused to apply a uniformfilm of
conductive polyimde 360 to the under surface of bake
pl ate 300 (w thout covering any machi ned through hol e

2o openings). Although not shown in Fig. 3 for ease of
illustration, the vertical side surfaces 10 of the
bake plate are coated with a polyimde filmbefore
coating the under surface. The planar spiral tubul ar
backpl ane is then pressed onto the heater



plate, with care to align Iift pin opening |ocations.
The polyimde is then cured, preferably heating the
whade/opdoat e 300 assenbly at el evat ed t enper at UPET/USE04/003813
Modi fications and variations may be made to the
di scl osed enbodi nents w thout departing fromthe
subject and spirit of the invention as defined by the
f oligmirng &l Anisp 120 13 WO 2004/ 073032
PCT/USZ004/ 003813 WHAT IS CLAIMED I'S: 1. A bake plate
for use in a wafer production fab, the bake ate
conpri silnd bakej phite dor useelﬂrﬁawaier@éﬁ@larétqwfébngﬁeebalsﬂ plate
haxéa%gngl Agupper surface and a 5 |ower surface; and
sal P surface defi ni ng at | east one continuous
channel apidgk @frtherrhblw abhductivemateeial haviad layy et yaifage and a
resistive material; and electrically conductive
5 elowarisygfagai @nd al , di sposed to fill said channel
pat t er ngkig Ié\ﬁbps UL déﬁﬁlﬁg%l?lea%goﬁé'c@nﬁh §b§ﬂ%e¥ pattern
conduct TVe Tesi ST1 Ve mater generatlng
cofijptrel with dectivalbecofdadtiee tresistive maﬂmﬁalsam that a
waf er in contﬂct wi,ith said per, surface i

heat ed
Subst an®leATTIST RPRBHAING rsishés Mtk fbosed e il said,channel
Theafiéihan RRE RuwRlr ki@t 1, wherein said thermally

conductive 15 material is copper. 3. The bake plate
10 of cl ai sqid, elediscalincenduttive cesistiveamaleriad geénetating heat when

" ceodied o Fatedor aRoRl BhivstatilG: ATl Bordblhin said
chapp&r surficeas heatdy éubs'féﬁtlém'&mlfbhﬂlﬁa&f)w saiduigper surface.

wherein said electrically conductive resistive
material is resistive paste selected to have a varying

ot 2 e DR A R B o

15 V\hﬁra@erralwc@bgsé"rannel pattern has, when

3. The bake plate of claim 1, wherein said electrically conductive
resistive material is resistive paste having uniform resistivity across a

continuous length of said channel pattern.

20
4. The bake plate of claim 1, wherein said electrically conductive
resistive material is resistive paste selected to have a varying resistivity
across a continuous length of said channel pattern.
25 5. The bake plate of claim 1, wherein said channel pattern has,when

viewed on a plane orthogonal to said upper surface, at least one of (a) a

uniform area, and (b) a uniform depth.
6. The bake plate of claim 1, wherein said channel pattern has,when

30 viewed on a plane orthogonal to said upper surface, at least one of (a) a non-

uniform area, and (b) a non-uniform depth.

14



vi ewed on a plane orthogonal to said upper surface, at

| east one of (a) a wuniformarea, and (b) a uniform
walepitin73082 The bake plate of claiml, wherein Bei/tS2004/003813

channel pattern has,when 30 viewed on a pl ane

orthogonal to said upper surface, at |east one of (a)

a non- uniformarea, and (b) a non-uniform depth.

Vo 2004’707|‘C’h%3ga|PC§aké38f’ﬁemar ﬁzﬁéren? ai hePRks %ﬁ&]‘?ctf?/fe

claim1, wherein Said con uctlvemaerla
coppaterialnsl coppéraams soffasss of smqbpeppemoblude aalayay ef nickel formed

ni ckel fornmed s{. one a) .el.ectroplating,

angy @) eas%@f‘?é’rf?%bg' rg&a%ﬂ% %5{2&7)%@#9%9 claimi,

wherei n outernost surfaces of said bake plate are

covered with a chem cal vapor deposition of
5 di armnd8l iThe thakenplate ofrdeinbakwhpr@n @utﬁrrTIﬂSéisun‘ag:es of said bake

her incl udin redu rat ure.of .

s aPlrte e Oyeipn WuiE SRRmi VaBP fetivior Sh BRI im.
contact 10 with said second surface. 10. A bake plate

for use in a wafer production fab, the bake plate

conpr i sQn&h%baﬁ%Rla otelpiver . fuitien including pagans for seducing

aggegﬁp%%imrg t : nugglge é%t 2 1 eal% l'r%t%é rfﬁW%oﬂ%ﬁaqg@fsb&%ﬂmaéontact

10 el ag@thrdathbéoorebsdfedd.ve resi stive materi al ;
el ectrically conductive resistive material, disposed

to fill said channel pattern in said | ower surface;

wherei nqgt A g @&fs %@gl?%fus%hﬁ%ewé’ffer terl abtfgﬁnth%rk?ake plgte

reS|st|V|ty resistive are selecte
t ocomprisinge t hermal variation across said upper

rface; id electrically conductive re tive
at er | af el GRARRG TRURE PO TACEAD IO W s wacss
15 el ectri ggly |@®é€§uﬁ§@déﬂﬂﬁ at WRIsEbné RoRBALAT cHadrl pattern

said upper surface is he ed substantially uniformy
acfiltahde vathcelegtpeallscondustive regstive materiddake pl ate of
claim 18!@&?4?:%%? icgnggctgveerle%% l\r/le ?n%teyal 8{15%%%&\{0 fill said channel
pattern in said lower surface;
wherein at least one of shape of said pattern and resistivity of said
20 resistive material are selected to minimize thermal variation across said upper
surface;
said electrically conductive resistive material generating heat when
coupled to a source of electrical power such that a wafer in contact with said
upper surface is heated substantially uniformly across said upper surface.
25
11. The bake plate of claim 10, wherein said electrically conductive
resistive material has at least one characteristic selected from a group
consisting of (a) said material is wire, (b) said material is resistive paste
having uniform resistivity across a continuous length of said channel pattern,
30 (c) said material is resistive paste having non-uniform resistivity across a

continuous length of said channel pattern.

15



resistive material has at |east one characteristic
sel ected froma group consisting of (a) said nateri al

WO soomior®32 (b) said material is resistive pastePChasiongoossi3
uniformresistivity across a continuous |ength of said
channel pattern, 30 (c) said material is resistive
paste having non-uniformresistivity across a

conti nugus_le h of, sai d .chann .

5004 073833 h sl sAEL 2. V?ﬁ?fgﬁéﬁéiﬁ@?‘ﬁ?ﬁ%ﬁ%m has,
cl @hBh ibwadeh & flafdicithefanaieb st upper surtacepaeleast one
viewed on a plane orthogonal to sajd upper surface, at

| echaragiesistic Ralegtackipat @ era ensidingrIrtpaugifeip area, (b) non-
(Rt Bt IRl A AER IR o ™ 5

5 The bake plate of claim 10, wherein surfaces of said
di sk include a |ayer of nick

| forned ,
ot *(a) "L odhe hakerial, LA 1, WHIENESRARSS qLSa sk ihclude a
b & ofc ol aim 10, | - .
o ol RhHEKS fofihéu By dl iodi1BhE!of (AHOBLABRIMRY) QRE R Wutering.

deposition of dianmond-like film 15. The bake plate
of claim 1Q, further includi means for redyci .
t enper aldr _&hﬁfb%‘gi Fgai?a&fgclﬂph?@,"_"g%ﬁew %tgﬁrQOFt:?ur?gces of said
10 ' eg4icd pRitdlhrPesRGel WiPA tABMicaM hPordesbsitrsiPbtdiamond-like film.
surface. 15 16. A nethod of producing a bake plate for
use in a wafer production fab, the nmethod conprising

t he fol ' , i ol . di t -
conduct | 5o T €At Selp h duiFePinghihd medh§ P tedlicing
haténﬂ@érafu rél P S BidSbEHeaglata RAicemeans forsiedlairg;: digposelin contact
(b) disposing flush wthin said | ower surface a |ength

of With satd secgindysurtaseduct i ve material that when coupl ed

to a source of voltage generates heat. 17. The nethod

of claim 16, wherein step (b) includes: defining at

| east of@ AangtHododf mbdnciel apldkeeplatenfarhise is @i \Wafenweoduction
25 surface; and fill] ng %zi chanpel _pattern with said

el B8bs e metio errmREsingdhareliopMiag steps:

(a) providing a disk of thermally conductive material sized to heat a

15

wafer, said disk having an upper surface and a lower surface; and
20 (b) disposing flush within said lower surface a length of electrically

conductive material that when coupled to a source of voltage generates heat.

17. The method of claim 16, wherein step (b) includes:
defining at least one length of channel pattern within said lower
25  surface; and
filling said channel pattern with said electrically conductive material.

18. The method of claim 17, wherein step (b) further includes
optimizing thermal consistency across said first surface by carrying out at
30 least one of (i) optimizing shape of said channel pattern (ii) optimizing depth of
said channel pattern and (iii) varying resistivity of said electrically conductive

material within said channel pattern.
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18. The nethod of claim 17, wherein step (b) further
i ncludes optimzing thermal consistency across said

wo 2oogtn7®er f ace by carrying out at 30 | east oneP©I/U§20p4/003813
opti m zi ng shape of said channel pattern (ii)
optim zing depth of said channel pattern and (iii)
varying resistivity of said electrically conductive

mat er i alqgn +h i I : .

D0041 003655 e of PR s Mbkah Raidfalflal is corpep the
16 metheddunhsaindludiigecoarinigssueizeps fof shidecoppiehodih a layer of
further including covering surfaces of said copper

wi tHe l-Iayer of nickel. 5 20. The nmethod of claim16,
further including covering at |east one outernost

| ayer of said bake plate,with a filmof dianond-Iike

Smat er i al20. IThe dfeth@Dof &aim 36, futther including covering at least one

outermost layer of said bake plate with a film of diamond-like material.
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