.1 pe3ej M J<4p6T19- WD 00/ 77833 PROCESS CHAMBER ASSEMBLY W_THE)EEF[JF}E%VE HOT
PLATE AND PI VOTI'NG LI D BACKGROUND OF THE INVENTION 5 Field*
| nvent i onWOL00/7REY 2003 PCT/ US00/ 16635  This invention rel BCBYSOMM6GEner al

to the field of wafer p ' rticularly to bake
nodul es. 10 Di scussi on g&%ﬁﬁ?%ﬁ%ﬁiﬂﬁ%ﬁ?ormty across a

waf er surface is an I ESTIVEROT PLATEBAND PIVESIrNEEpi rcuit fabrication
steps since rate processes used in fabrication are generally tenperature

dependent. In particular processes, thermal non 15 uniformty ﬂ m :
effect a circuit el enent @%@m SiZE 8& enl ar gi nﬂmmmm ’mmumm K
to a design goal. Thus, RiHeegrated circui L166166%
critical gdi mensi ons continue, tenperature uniformty requirenments for wafer

t hermal managenent systens will becone increasingly stringent. F

as conpared to earlier standards, current tenperature 20 unifor HMHHHMMWWHIH
requi r ement SE:Oh 0f é g across a several hundred mllinmeters dianeter

represent a ‘t enperature uniformty. Wafer heating unifo8?
must be able to apiis akenbbf felitedReadral 18 thé'fiélaofWater bidte§safy of nerit over a
wi de range of process operating tenperatures, typically fromabout 90C to
several huncqutpnarngrandsmore particylarkyie bale modilesaer consistent fromwafer-to

25 vvafer1 Thus, due to the limtations of related art, there is a need for
met hods 18f effici ent, rapid, controllable and uniformtherml nanagenent

over a w de Ei@éﬁb@fo&tdﬂkelhgdh@rt: Further, there is a need for an apparatus
that provides the desired high perfornmance during both steady state and
transi ent condi t i bevepeIAdrawnifoTaEtyjagroges yakansurdareds aimpozgteyt fagter i t hin a

manuf acturi ng_setting, . Ther.e.i . her need for a . proc . ul e
nesenbl y wi oHey iegrted FARGE b efion ebh PhrE i woblss® ARG BEUIRGE Go1 7783
~ PC T/ 1 JSOQtd péntealBetehithet e \Geferide T pieti Al #GR6Gs$¥8 Aterena] Boper Nt access
to an interior surface of the |i1d. SUVWARY OF THE | NVENTI ON 5 Accordingly,
an obj edf ofunifesmiy eawadvarselepffecda cirguit eJemerts ¢ritica! dimengipmsizge byi i zed in a
process nody] f ! t.Ql: f urJd i 0 at es

t hermal uni 1l‘é ﬁaﬁg‘t‘@g@%@’gq{égﬁgﬁﬁﬁ%‘a I bne%%fig%g*aga;gg%}%% %ﬁ‘% gfat 0 a
surface of hicuitlctitical dismendiers cohjired, tepdpekdrarenméfontity fequieethémnfors t o provi de
a hot plate utilized 10 in a process Uligm e of sem conductor manufacturing
equi pnent  t gfenismal apapagemsnysystems Wilh becosse inpreasingly stinggRte. A furt her

obj ect of the pr i J j i I Assenmbly for. a
bake nodul e t hat efsn‘gr%?‘%]i“@e%g%h@?%défd %%ﬁ?g:?nyﬁgﬁrgsdt&%e@ttghéﬁrroundi ng

“envi rongént .uniforniity requitereantsodfj0el°C astost haeyrraldmndred millivhdtems disndter provi de a

hot plate assenbly for a ke nmodul e that inc)udes |lid, a base plate, a
hot plate, APIEHEDreseRy2 %&"g 1pGIP4Se 1 Serperatyre ypifQrmify. g’fﬁtj?’ﬂéeﬁ‘%}”é‘& of the
present inveptdig o Q¥ 6l t8mPehruR @iforinit9 gl ediof hiedi® obdiar Ml
contam nati ggﬁétt%eia%)gtg?scg%i gt ed bagée} plate. 20 {\lngg hg?hngj 8ct of the
present i nvewidesageftprogrss vpatating thperptuatse typicdlyrifitoyn aboat 90iChioni zes down
time for servici of e bha nmodul e. An obj ect .of the present invention
is to provi &@V%Fa'{:lg‘f‘“dﬁ‘l’élaﬁgrﬁ?s ches) agcﬁg]ta{nﬁ.gxp &8?‘5%‘#@@& ?’\9%’ Qrfaces to
cont ai noradipifeye heat |osses fromthe hot plate. A further object of the

present invention is to provide a hot plate 25 assenbly that includes air
gaps to control cBmsedu¢ tacthh dimitationsefgelptedrart Hsraisn needifas meveedsafot her

obj ect of th resent. .i nvent.i.qn i s t. rovide a hot plate assenbly for a
bake. modul o SHBER, i drpeaalp g abduyforl Bl nhaaln i Bl SRR 2 1 2t or
reflective sembg®ffe fdithedFirthihere is a need for an apparatus that provides the

desired high performance during both steady state and transient conditions and

30 that is very suitable for easy use within a manufacturing setting. There is a

further need for a process module assembly with a lid that is rotatable without



30 A-further object of the present invention is to provide a fptygp!
assenbly wi‘th ai'r gaps between the insulator and the hot plate, and the hot
plate and the |id. 2 (~ 7 Nov 2003 WO 001 77833 PGI/ US00/ 1@&}&,5&916 ot her
obj ect of WYR&ABent invention is to provide a process nodulre assendly
with a lid thatisy 6otk Mok todaR) BPpermitaveds {d aMntdtorugaess nodul e
in order to perﬁit access to an interior surface of the |id. Another object
of the presenffthetikntion is to provide a process nodule 5 assenbly with a
lid that has an interior surface which can be cleaned w thout renoving the
lid fromthe process nodul e assenbly. A further object of the present

invention is to provide a pgmmogplm%%ﬂ_mmlon\at includes a lid
supported at a single pivot polnt. ese and ot her, objects of the present

i nventi onsare achifedinglysaniject of the presentsisuension is ruproviie akriPlatehase
plate, a lid apnd a.housin sitione ate and. the |id.
The housi ng, ‘}tﬁ’&egﬁﬂa B@gﬁgﬁ}?@ﬂ“k q%;w?cggglﬁ%@r:@gﬂgﬁ%tﬁ.ﬁ.ﬁeg .e&kﬁ “nsulator is
posi ti oned adjageitheintil Whiorlafeachdsd hevafér fo3Rioned dessschariigity td air gap is
formed at |east partially between a bottom surface of the insulator and a
top surface ofurfabeofiadelatd.ate. A hot plate is positioned adjacent 15 to the
insulator in the process,chanber. At l.east. a.first .r.efl i : er is
posi ti oned betweer*B ermp@ecbggtsgpéeﬁantgﬂveeqhﬁgbﬁ %?tpg?vdgﬁhg’gé{a#:? e%odi ment ,
the preseqpt inventiafnddRledtsaticoRmidtd ntmatithisng aplipitan thatthase pl ate, a

lid and a housirg positioned between the base plate and the lid. The
housing, |id themnd)asdomitit acrdssitstep preess chanber. A lid 20 seal i ng menber

i s positioned bet t he, housi and Ny i i upport is
provided with a |\Qggﬂﬂﬂi°hwy%€}ﬂgpﬁeﬁ%¥%el§?é%’giss ‘?Pééh”%hh%@s&pl ate to the
lid. The Iid jSerblyffhici BakKe!dlodud hhedhirémedes tiernhkcdntaiginhtiok twits axi s t o

permt access to an interior surface of the lid without renmoval of the lid
fromthe singherounding¢pypioenments BRI EF DESCRI PTI ON OF THE DRAW NGS Figure 1

a

iS a perspective V’-.Ygé'vagﬁ 693@652%?5;%?%55@‘0" i&{ﬁﬁ@gﬁvﬁ'&d&h&ﬂ&é he present

i nventionfwith a | ut a single pivot ‘point.. Figure
2 is a cross-sgahblyTet a bal@inaduld et intlideea fid oy buse plateyachdt platgGnri gure 3 is
a top perspective -view of the Figure 1 process nodule with the lid rotated
about a chanbimsulpiod apd teflectivs syrfaees. al | ow for cl eaning of an interior of the
lid. 1 7 NOV 20 00l 7 : i k Si xpl oded

vi ew of one enbodi ngo f%ggé?laﬁ%é#%égggaﬁtﬁé%ﬁgsaéloaglra(ta@%a?s a

Cross- sect i ONglinimiifsy thérmal Edtdrhianticd totitassaciuedbake plodcess nodul e. 5 Figure
6 is a full cross-sectional view of the Figure 4 process nmodul e. DETAI LED
DESCRI PTIZIN One endadtherobieeiof theprpseabaNentjons e Pg’?fl&sasléotgﬂﬁﬁess nodul e
assenbly 10 for_ u BN sem rfglln% Iy iR, Suitable
process 10 maw@&%@ﬁtﬁ%@i%ﬁ?%’ﬁ%ﬁ%& |];rnﬁ1§fg§dtfg&a€%§ke rm%jul e. As
illustrated in Fi gwneoblect aSthephdsgntiifivéntioh ixtespravide d hopplate asserably thae 14 and

a housing 16. Lid 12, base . .
J includes reflective surfaces to contain radiative heat losses from the hot plate.

A further object of the present invention is to provide a hot plate
25  assembly that includes air gaps to control convective heat losses from the hot
plate.

Yet another object of the present invention is to provide a hot plate
assembly for a bake module that includes a lid, a base plate, a hot plate, an
insulator, reflective surfaces and air gaps.

30 A further object of the present invention is to provide a hot plate
assembly with air gaps between the insulator and the hot plate, and the hot plate

and the lid.



.'pl ate 14 and hodsi ng 16 define a pr'dcess chanber. Referri ng now to Figures
.2'and 3, lid 12'is supported in a horizontal plane by a horiZohtNgv g2 de 18
and a vertical shaft-20 at a lid pivot point 22. 15 Shaft 20 is supported
in a beari WPMWGER 22 with two bushings 24. Toget her gui de 2eTArsdoMésssi ngs
24 provide supportfor lid 12, ide 22 is rigidly attached to a nounted
bl ock 26 | ocat ed oxcwgéheﬁf’é‘?%tO?i{f‘eli’_‘ieﬁenéulvfnﬁ%ﬁt&ﬁ@v&%ﬁfomﬂsi on can be
acconpl i shed whadle 2sRBBIHth 6 1thiIE RS | 4vaklse rpehani cal
structure, attached between be%ng 20 %@Sﬁ@g{gﬁ%ﬁgﬁgﬁgﬁ 4. In
nor mal oper atprocesk mbdilk: inordey s peraiitwededsrto am fteiér siefavd sfthaligui t abl e devi ce
—including but not [i 'tec{dto g retractabl e spring plunger 30 | ocated on
bearing bl ock 22. {RORRCRiGt ghhedPresant inyentioads toxgoyide aproqess modile ext ended
posi tion. sLi dysdegnbhi§ witPPRA HBEhidhntiRRHBP SRR LA .peaction
forces of horizont ZI gui de 22 an U?EIP%QS gﬁﬂf‘%ﬁ%‘%c?%aﬁggglwg ned 25 or
servi ced in tramoving'thelid fenthp psicessanodidle assetmblye | id 12 spring pl unger 30

is retracted. When rin | u r 30 is retracted |id 12 can be rotated to
a position allow r@%g’gfeﬁ&gﬁ%ﬁs% IRyEnEPR, 1 to preyide 2 Process Bedwlki ch can

include a shoWeimu1eaecht Yclied8Mid fﬁ‘dﬁé‘d . jvers a fluidic nediumto
t he chanber. . Blﬁ%h?ngs 204 a:é]iaow%ii\l d 12%‘}%@%@%@%% p?élaabout a vertical pivot
axi s. 30 Subst ant i Bidsy andothemotjeatsooft the proserttinventioz aretszhieged ttea B3t Mai nt ai ns
lid 12 in,a horizont | ane. 'Retracting spring plunger 30 and rotation of
lid 12 igoac W?@H@ﬁw &ia{ %@PﬁsraeﬁmPkﬁgﬁllc{j@eﬁs@%ﬁmﬁ@g%we&z. A
flexible 4  le Yasdip¥ate ARBtHAGidO Atz BodsiR AmIRed s tube 34

al l ows nmovenent wt hal id 12 whil g resr%aig’-r}lfdr;g i xegﬁ%c%%ﬁ%ﬁéﬁagat t he

opposi t e end.chamberheAn ihsulator és pasitivned adjasént itothe basecplaetin thesprotess) seal , such

as Oring 36,,provides a vacuyum tight poundary .and sealing surface of the
process ¢ hant?g%ngif' d‘g‘hw &FF E%W#é%&%%é%?%a g?‘EP‘E Speseoighe haf ¢ and
the bushi ngs igdull A¥EardEtod Saiadeb I Ba36 Bl0d. AinBt plakd it Bodili a top of
housi ng 16. Additionall ;ﬁ t he design aPI O\ArsAfthﬂIgéslng?%lhgnr?g%d?Aég Jverti cal
axi s rel afi vdo thstingatpeintbe procpss chamben, phideast g finstireBevtive emmbeyg ibl ock due to

variations i I i troke length and conpression of the

vacuum seal . %ﬂ%ﬂgﬁﬁﬁé&&ﬁgxﬁyggﬁlsﬁgglﬁ? l&ﬁ@g@r process nodul e assenbly 10
is a bake 10 nodullg ahéther énsdditdes, @B preast inVéitiod abro@IEnyuEer € reflective
menbers 40, a hot plate 42 and housing 16. Reflective nenbers 40 can have

pl at e-t ype g88WEMLY inclusiss p hasenlaterslid arshia howsingpasitionad between ¢hie baseger t han

t he di aneter a ' l,ator, 3 and a hej ght t is

appr oxi nat el ?lag%ua Eh[e(llydf h@eﬁgﬁgﬁg H(‘)if%lﬂr%%? gl[agert%g'g aéﬁ%“ﬁ%&%i‘%ﬂfelaa’t@@ Lid 12
can incl Qle asealingunemberds pdsitiondd detwdlenttiee Hdusig Mdthd RE! Adenapi@xhaust port
and an assenbly to nove |jd 12, as described in Figures 2 and 3. Insulator

38 is positi SHeRPTLI PrRMdded yith 8 longitndinal avdmthat extendsiieam thebase plate wi r gap 46.

First air ga o 18 QG j ' | ave ween .base plate
14 and the rglrfcgl?%i'{r;g@féﬁgsrrent s%&ggﬁ%ﬁd@@q%%%go B?m?lFr st air gap
46 can be smatdess td drpinterive sutfzweet dre liaf withoutiremoval df the 120frbmsttk single 38 has'
atop surfac? with a recess 48. Recess 48 is dinensioned to recelive one or
more reflect M9SUPRMbers 40. As illustrated in Figure 4, three reflective
menbers 4¢ are included. It will be appreciated that the present invention
can include one reflective nenber 40, or any nunber of reflective nenbers
40. An air gap 50 is f BREEF DESGRIPTION OB THEDRAWIRGS nsul at or 38 and

“the | ower nost refl.ective nenber. 40, A ap 50.creates a conductive
resi stance | ayer. TAYJd}a PEfSRecHy ?Slef”o?i@% %@%‘\%ﬁ?P@éﬁé’&ﬁ%S medidect  ve

menbers 40 t Qf BRGReRAPINVeRIHN® & 88 Wit id ﬁaﬁaﬁhﬁaﬁﬁ%ﬁxg%ﬁ%w@? top

surfaces of reflective menbers 40 have high therm cti y and | ow
t her mal absor pt i viFigure Bds across-sestional view ef theditptrerisproéess afddats. i ve 30

member s 40 are sl 'Fgght}rle i§ g?o';J p%rrsptec Ve \Figv% o Itl?enpitggrre 1O{>roggsts nE’écﬂhee wlllt% >
the lid rotated about a chamber lid pivot point to allow for cleaning of an

interior of the lid.
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1 7 NOV 2( ~3 WO 00/77833 PGT/ US00/ 16635 An air gap 52 is fornmed between
housi ng 16 rand i'nsul ator 38 and hot plate 42. Hot gases surrodifdNGiy 2809t
pl ate 42 are renoved by traveling fromgap 52 and then through exhaust
ports 54 twWex00a7833f ormed in insulator 38. Grooves 56 and 58 ROWAUSWHAAREE i n

db f.h 6. O 6 d
i grooves 62 and BiEiees A IREBB R attelon Sabid R el ThBetSand base

plate 14, whidgdQeri ng 36 creates a seal between housi ng 16 and lid 12.
Process gases can be introduced to assenbly | O throu a gas conduit 66.
Shower head 44 recFigness ipserosssestional viewntaportios Oéﬂwgﬁlaqu@étmocﬁse gases 10
onto a top surfa%ﬁ of a wafer positioned adjacent to hot plate 42. It wll
be readily apPafiit to those skilled in the art that this invention is not
limted tg the enbpg G’issaﬂﬁls&bésbé%@n&m\b?cw&ﬂléﬂg%?é4ERR:EQQHB&II&O”S and
enbodi rrents can be devel oped w thout departing fromthe scope of the
invention and are intended to be included within the scope of the clains
set 15 forth below. 6 171 ~ \ A 5 1. A hot plate
assenbly, conprising: a base St-hg positioned between the
base plate and thednh@mﬁoh&léiﬁﬁﬁﬂﬁq:rédeﬂt ﬁﬁdnthﬁﬁ@a@l:&*e% ﬁ]@dﬁfh@ﬁheﬁxb[y ocess
chanber; 1 o an insulator positioned adjacent to the base plate in the
process chanbh()fommhnastnamn@&wrmmmﬂamg MWMrSu@bl%mecsﬁeen a bottom

surf.ace the i.nsul ator ,and a rface of t hot pl ate
posi t | ongtﬁ) ad?’ﬁé'g]%f “Ecﬁ) e Pt A, ﬁ’gﬂfe% tﬂat Q‘%’s?‘ %ﬁ?gqﬂemfﬁ%m%t | east a
first reflectj V&séﬁ@l?qfo lﬁ@lﬁaéslzgﬁwm JREBase pmtd | rkeaxmoa héilsiigel 62044 1 i@abdrsul at or .
15 2. The assenbl claim1, further conprising: a first fluid delivery

member coupl eplateol"twhquﬁmgtllﬁeieﬁinﬁgtpr@@@fi ehagehexvery menber being positioned

in the process chagher we, thgihid 5. 553\e0 Kb RS adorda The

assenbly of claim U1 8P ery rre I's a shower
head. 20 4. Tpx anél amhmﬁ dgii\@dIBQndiUéxftlhElrshﬁﬂlIDratSllﬂngo@pbinenb|e second
fluid deliver er exten froman exterior of the |ead and coupled to

the firstl51u hafdz,»@ iwwpom@r eagng blackswithpivo bishinga Pt Jogetherr ein t he
f1 exi bl d f |. 25 6.
e ot e gitok e Fobigter o MEOREubRo AT, SRl PGS L2 22

di st anced ffOiﬁdchedﬂﬁ&monhﬁﬁ%ldck%rleadtedaniahs"egilatalllt gap in the process
chanber. 7. The assenb:lé of claim®6, wherein the dianeter of the first air

gap is less than alif’améopen and dlpge ALEN SrbPe acgomplighed yd&rmpreusratie| aj m 1,
et ol O S gl oSl bl anced
base 20  block 22 and base plate 14. In normal operation lid 12 is constrained from
rotating with a suitable device including but not limited to a retractable spring
plunger 30 located on bearing block 22. In the up position, cylinder 28 is in its
fully extended position. Lid 12 is supported in the horizontal plane by the
reaction forces of horizontal guide 22 and bushings 24. Lid 12 can be cleaned
25  orserviced in the “up” or open position. To rotate lid 12 spring plunger 30 is
retracted. When spring plunger 30 is retracted lid 12 can be rotéted to a position
allowing access to clean an internal lid surfaces 32 which can include a shower
head or other assembly that delivers a fluidic medium to the chamber..
Bushings 24 allow lid 12 to be rotated about a vertical pivot axis.
30 Subétantially constant contact with horizontal guide 22 maintains lid 12 ina
horizontal plane. Retracting spring plunger 30 and rotation of lid 12 is

accomplished without removing or disassembling assembly 12. A flexible



" plate, and Ithe hot plate. 7 1 7 NOV 2Q03 9. The assenbly of claim1,
‘wherein the insulator has a.top surface that includes a recessi 7180V TO®B
assenbl y ofweloghtas9, Wherein the first reflective nenber is

partially positioned in the recess. 5 11. The assenbly of clg(?rr{lbgﬁ\tgﬁesrei n
at | east a pomprocess gds tibe34 allews meivbmendtiwith licthwhile sersathing dixedt | y di st anced

fromthe insulator to create an air gap petween the insulator and the first
reflective nemn.e“fg). atfﬁ%"%%%‘étﬁﬁf‘? g’ftg?:l YR Pr J&i@d BPSAtien ajchambera porti on
of the first ' el Rcy [ i nsul at or
fo create a condtar oy Toars earag 8 rpHaLel fockudl R RGER 0 klig 1 Ve
menber and t hesuifasubftheproctS chifimbensA eotitolledcleatanterbatwebnl tHellRY suppomer i Si ng:
a second reflectjve eyr. posjtioned adjacent to the first reflective
menber. 145 Tﬁﬁ#%ﬁ[@%@%ﬂé‘?‘?ﬁ S ,seﬁiqgﬁwff#e&tf theolid to linparalishg teg of he
first and sec rehkeald fd . Cl [ St .create an
i1 gap betwort T hG P, PHorRYRE BeBFailii 53 S KnOlR IVEHl Qi€
assenbly of cirelativdlptiomhbetswean dlzechd sifppbtishdfi arsitbearidg dlheckdde tefdriacbhy/ e
menbers has a.top surface faci n%eﬁhe lid and a ,bot% m surface facing the

base pl ate. légpgﬂ’é“a&?s“é'_ fer stroke feneth SCOMRETSTPLR © VaFB‘Hnﬂﬂfl-f ace of the
first and second rQ{éf&?ﬁlg%%%rﬁﬁ&gs@ﬁﬁ%%pﬂ?&)&%fd&ﬁﬁl@% Ry 619 bdik- 20 L7

The assenbly of claim16. wherei ac surface of %e irst an econd
refl ecti vl memeiuge thasinaludes\an nsnlatdr 38 beroptmore teflective membeis40j £hotl8. The
assenbly of claim13. erein_egch of the first and second refl ective
nenbers has ap&ﬁ%ﬂ%?@ﬁl ﬂ@‘?ﬁé‘?‘ﬁ P@' gﬁﬂ?"l?‘é'? qeﬁ‘&ﬁrsgﬁ%cﬁa&ﬂi’ﬂ‘“eplaﬁty?ﬁ’lée%mﬁl ate.
19. The assenbhifigiraibdd Mousirgfd Hidla FARRE! 1gR0ihad rliaelel dUF Hol BT 021 €5
a seal between the housing and the Iid. 20. E process rmglu e ass n{)el Yy,
conpri sing: a4Basd insulater, 3& ahd g heighhthatis approvisiatély equalbe theceight b€ base '

plate and the.li t usi l,id base .3 l.ate form ng a process
chamber; a i yggﬁ?ﬁ#}%ﬁ%@r&qﬁé@l Fidy ec&nbréc.fl\}&ezﬁskpﬁvgrﬁgﬁgﬂ!ﬁtn%aa e 1id;
and 8 915 Noy c2h BlitleSdn ¥haudt ipdrtaH@ RE bdsemblyto andveleH 1216k B&criBed & t hat
extends fromthe bas;‘yﬁl ate to the lid, wherein the lid'is sufficiently

rot at abl e aboWigurese? arthdi Inslater 38k pesitienegonibase platedldisintaomanme tot er i or
f f the |ljd wthout . t li.d f th i.ngle lid t.
suiace 1 (e 144 B ATl ] VAR AR A S

el ongat ed between base plate 14 and the remaining elements of assembly 10. The

diameter of first air gap 46 can be smaller than the diameter of insulator 38.
20 Insulator 38 has a top surface with a recess 48. Recess 48 is
dimensioned to receive one or more reflective members 40, As illustrated in
Figure 4, three reflective members 40 are included. It will be appreciated that
the present invention can include one reflective member 40, or any number of
reflective members 40. An air gap 50 is formed between a top surface of
25  insulator 38 and the lower most reflective member 40. Air gap 50 creates a
conductive resistance layer. Air gaps are also formed between adjacent
- reflective members 40 to once again create conductive resistance layers.
The top surfaces of reflective members 40 have high thermal reflectivity
and low thermal absorptivity characteristics. The diameters of reflective

30 members 40 are slightly smaller than the diameter of hot plate 42.



5 guide and a bearing nmenber. 22. The assenbly of claim 21, V\:h,’ez%} n gﬂi
beari ng nmenber i'ncludes at | east one bushing. 23. The assenbly fNOY| 21,
wherein t hgv@bemass ed guide is rigidy coupled to the base P esooklesz?-
The assenbly of claim 20, wherein the single Iid support includes a
pneumati ¢ cyl i nder AR&r gath$2 informmdd hetwéendioasing 16 andl insubator ook hcdi ng: a |i d

restraini ng nemnher, |id restraini menber m nimi.zi ng r.otational
roverent of ¢ R . HoEesseS sipnd @e Bl o sfheved b5 el Bomesah o
restraining mephel thdpchilgh eRbdusi forts5athe afdfored B #B618for 38UPl ed to the
bearing nenber. 27. The assenbly of claim 20, further conprising: an

i nsul at or positi onditoadgsadant 58@nd fierntsd d» tqpl anddottomt suefapeefdwmaisinganber with

an air gap.for at | east rtially.between bat t om surface of, the

i nsul at or 3nd lgEl%Bn%&@%de? 35‘1‘05{%8 IHEo8VH 6g"taél% éé" F.P&?m&l Ropiges #i oned
adj acent to tRegalipRfideaRusihng 16 Bfd BAse pRIS 14 RAHIRRD-ring3é RéatbERgda) @ i st

refl ective nmenber positioned between the hot plate and the i1 nsulator. 28.
The assenbly dbetwdenihongiig 16 and héd2.conmprising: a first fluid delivery nmenber

led to the lidthe first fluid deli 25 bei i.tioned i
fﬁgppsocegs cﬁan%eﬁfeﬁgﬁg¥%§°%%%?§°‘§§8ﬁ"é’?%%?‘”@%g%ﬁh{?é‘&ﬁggggsgg I'el gggemlalny
of clai'm 28, wgesabWet Rdi4redeives ghsks 4@ g’ﬁrc\én&ﬁﬁé@égd mjcetStheWaseshead. 30.

The assenbly of claim28, further conprising: a flexiblée second fluid

del i very h@mbentoextoprsutface dfraomafanpasitioned adjaesnt tchkotipdatel 42nd 30 coupl ed to
the first fluid deljyv mepber. 31.. The a v of . ¢l aim.30, wherein the
l'exi bl o second f 1 0t Wil FERRrnatit o e RABY ik the s Rafiel et 6 1"
7 Nov 200a 32poffiited silelehbOlintdn® d¥sctibed WHEVeE Différent @&fizuatidas khdPn of the
insulator is distanced fromthe base plate to create a first air gap in the
process chanmbembogdignentheanhegentlppedowithaus depasting fipaythe scopeeftheanet er of the
first air gap.is l.ess than a di ter.of .the.ipsulator..5 34. The assenbly
of claim 27, \}%veepbf’%a%ci ”Fé‘é‘g?&%g%‘ﬁ? Hcé)u e%?"%&ﬁ?gcﬂﬁea?fo c Fls%"%?efti ciently

di st ancedi§ r ofodtBelbse plate to create a conductive resistance |ayer

bet ween the base plate and the hot plate. 35. The assenbly of claim 27,
wherein the insulator has a top surface that includes a recess. 10 36. The
assenbly of claim 35, wherein the first reflective nenber is at |east
partially positioned in the recess. 37. The assenbly of claim27, wherein

at least a portion of the first reflective nenber is sufficiently distanced
fromthe insulator to create an air gap between the



insulator and the first reflective nmenber. 15 38. The assenbly of claim 27,
wherein at 'l east a portion of the first reflective nenber is Pffficiently
distanced fromthe insulator to create a conductive resistance’ INye
between the first reflective nenber and the insulator. 39. The assenbly of
claim 27, further conprising: a second reflective nenber positioned

adj acent to the first reflective nenber. 20 40. The assenbly of cl ai m 39,
wher ei n at Ieaégéﬁﬁgtions of the first and second reflective nmenbers are
sufficiently df ed to create an air gap between the first and second
reflective menbers. 41. The assenbly of claim 39, wherein each of the first
and second refl ective nenbers has a top surface facing the lid and a bottom
surface faci ndckA8MBase plate. 25 42. The assenbly of claim4l, wherein
each top surface of the first and second reflective nmenbers has a high
thermal reflectivity. 43. The assenbly of claim42, wherein each top
surface sof the filrst Argdtpheoassenitdf) @etpristhgmrenbers has a | ow t her nal
absorptivity characteristic. 44. The assenbly of claim 39, wherein each of
the first and &RERPFef | ective 30 menbers has a dianeter than is snaller
than a dianetef;@¢f the hot plate. 10
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5. The assembly of claim 4, wherein the flexible second fluid delivery member is
made of a pliable material.
25 6. The assembly of claim 1, wherein at least a portion of the insulator is distanced
from the base plate to create a first air gap in the process chamber.
7. The assembly of claim 6, wherein the diameter of the first air gap is less than a
diameter of the insulator.
8. The assembly of claim 1, wherein at least a portion of the insulator is sufficiently
30 distanced from the base plate to create a conductive resistance layer between the base

plate, and the hot plate.
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10<s 10%&' ( 2 - S810%&' () - 610%& (1)_- "s3 10%& (% -ow&aBnmbC 10\ 10907&' () -
LF1094°& () 911hethe @Sﬁl@b@%@ i 9, \vehweuoisr e st @ﬂe¢tmmmywymg§ﬁﬂm1311y
101 #9100 OT BVAETSE oga' (1) Liooe ()1 zi0oae () 1008 () ]
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& 109%0& ()-,1090& ()-&&10%& ()-$109F& ()-G!ll"n"0"p"q"~"xnb@
10\ ! T#, Mlo%}g&b@l)ls stfficiently distanced from the insulator to create an air gap between the
insulator and the first reflective member.
12. The assembly of claim 1, wherein at least a portion of the first reflective
member is sufficiently distanced from the insulator to create a conductive resistance
10  layer between the first reflective member and the insulator.
13. The assembly of claim 1, further comprising:
a second reflective member positioned adjacent to the first reflective member.
14. The assembly of claim 13, wherein at least portions of the first and second
reflective members are sufficiently distanced to create an air gap between the first and
15  second reflective members.
15. The assembly of claim 13, wherein each of the first and second reflective
members has a top surface facing the lid and a bottom surface facing the base plate.
16. The assembly of claim 15, wherein each top surface of the first and second
reflective members has a high thermal reflectivity.
20 17. The assembly of claim 16. wherein each top surface of the first and second
reflective members has a low thermal absorptivity characteristic.
18. The assembly of claim 13. wherein each of the first and second reflective
members has a diameter than is smaller than a diameter of the hot plate.
19. The assembly of claim 1, further comprising:
25 an O-ring that creates a seal between the housing and the lid.
20. A process module assembly, comprising:
a base plate;
a lid;
a housing positioned between the base plate and the lid, the housing lid and base
30 plate forming a process chamber;

a lid sealing member positioned between the housing and the lid; and
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X0y00- 1@ 11dEYNC %
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5: 55566 666dYNE- T @aisgmbboo ¢laim 21, whereln he'bearing mem er includes at eas one
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100 10% & ()-sI0% & ()- m0% & ()- syl0% & ()-10% & ()-&$10% & () -
87778" 888dEYNQ3LThe addtbdy ¢fjclaim 21, wherein the elongated guide is rigidly coupled to the
"10% & () - ybaOSg/ F‘t ()-mM0% & ()-S 10% & ()-Y10% & ()-89n9993: : dEYNC 10\
10 24. The assembly of claim 20, wherein the single lid support includes a pneumatic
cylinder.
25. The assembly of claim 20, further comprising:
a lid restraining member, the lid restraining member minimizing rotational
movement of the lid.
15 26. The assembly of claim 25. wherein the lid restraining member includes a
retractable spring plunger coupled to the bearing member.
27. The assembly of claim 20, further comprising:
an insulator positioned adjacent to the base plate in the process chamber with an air
gap formed at least partially between a bottom surface of the insulator and a top surface
20  of the base plate;
a hot plate positioned adjacent to the insulator in the process chamber: and
at least a first reflective member positioned between the hot plate and the insulator.
28. The assembly of claim 27, further comprising:
a first fluid delivery member coupled to the lid, the first fluid delivery member
25  being positioned in the process chamber when the lid is sealed to the housing.
29. The assembly of claim 28, wherein the first fluid delivery member is a shower
head.
30. The assembly of claim 28, further comprising:
a flexible second fluid delivery member extending from an exterior of the lead and
30  coupled to the first fluid delivery member.
31. The assembly of claim 30, wherein the flexible second fluid delivery member is

made of a pliable material.
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15 38. The assembly of claim 27, wherein at least a portion of the first reflective

member is sufficiently distanced from the insulator to create a conductive resistance
layer between the first reflective member and the insulator.
39. The assembly of claim 27, further comprising:
a second reflective member positioned adjacent to the first reflective member.
20 40. The assembly of claim 39, wherein at least portions of the first and second
reflective members are sufficiently distanced to create an air gap between the first and
second reflective members.
4]1. The assembly of claim 39, wherein each of the first and second reflective
members has a top surface facing the lid and a bottom surface facing the base plate.
25 42. The assembly of claim 41, wherein each top surface of the first and second
reflective members has a high thermal reflectivity.
43. The assembly of claim 42, wherein each top surface of the first and second
reflective members has a low thermal absorptivity characteristic.
44. The assembly of claim 39, wherein each of the first and second reflective

30 members has a diameter than is smaller than a diameter of the hot piate.
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