SYSTEM FOR THI NNI NG A SEM CONDUCTOR WORKPI ECE DESCRI PTI ON TECHNI CALFI ELD
[ 0001] The invention relates to a process and apparatus for use with

wor kpi ecewo 20602383 sem conduct or wafers, flat panel di eplragzgosnegbel di sk
or optical nedia, thin filmheads or other workpieces forned froma
substrate on which mcroelectronic cirbuits, data storage el enents or

| ayers, or mcro-mnmechanical elenments may be fornmed. These and sim| ar
articles are collectively referred to herein as a "wafer” or "workpiece."
Specifically, tBYSTEM@UR TMINENINGA SEMACONDUCTOR WERKPHRGEappar at us for
use in thinning sem conductor workpieces. BACKGROUND OF THE | NVENTI ON
[0002] State of the art electronics (e.g., cellular phones, personal
digital assistants, and smart cards) demand thinner integrated circuit
devices ("ICD'). In addition, advanced packagi ng of sem conductor devices
(e.g., stacked dies or "flip-chi pBEYCRIBIION di nensi onal packagi ng
constraints which also require an ultra-thin die. Mreover, as operating
speeds of TH@BIIGAAFEAMP to i ncrease heat dissipation becones increasingly
important. This is in large part due to the fact that |CDs operated at
ext r enel JOMNgh sHedenentieniglates toje proeess and anpaiatug figr e with forkepigces, Tirditas heat
must be r t M g i LLdr g O N&mest ress
and to prsgl\ggﬁﬁﬁggogwgr(fg%;ﬁgﬂn&g?l C{?sﬁie)dr y?, %%3%%%%% @géﬁpéﬂr‘{"?g ’ %brfejfﬂ?ﬂ oﬂegddecrheegse in
carrier ribkpigqey formaéfrgmya substraterarichich inisrorkdctronia pisduéls, daweyjorigeeianidnes | CD,

t hereby m.tj.gati 1 . I r .St ] S i nning the
sem cond {Fé Edg rgl%(/\é/al?%rc 1%][1%{ %C%%{l/ﬁaltl g?ht%ﬁ% rxﬁa%%@ ?érﬁ%’gb ?Pegg%lg%%ﬁ&fh%trl g%sea%‘l's1 ons for

t hi nni ng collectiselgirefemedito hereinve fadwafent drdderkpgee i’ nSpeeificdly, ¢ psisgnal

transm ssi}“(l)e%ﬁghfaegaﬁe%ttgri%tiscsa' a1;or rT?ti on, of t}4}'na.nholnfeus Ii“p t he cl}ige;C and

mi ni m zatTERVS S 12 F PRSES 2Bt ARPREHSAPT 46 B PinRing Srois P ion ¥STBICHeat ween an
i ndi vi dual sem conduct or device and a package. [0003] Sem conductor wafer
t hi nni ng BACKGROURED ODAVRIIHBRSVENIEMON oped in response to this ever increasing
demand for snmaller, higher performance | CDs. Typically, sem conductor

devi ces d0@02] hi rSiatd ofithe he elebtpordesy(e.go selmiae phaonewaksondl dighml Additets,tahil cknesses
vary dependi n n.the.size of the wafer. .For, | e,..t he {hickness of a
150" nm di® ttcgrrdg)sqeﬂag%ﬁlé@ﬁf @ ﬁjéﬁﬁ%jtcdﬁpuﬁﬂ?vé s gség)pnﬁb%dﬁ’e?f‘e"’f 8 i crons,
whi | e wafpatlagha\of Bgnisordiveordegiceofe. g2 Gthcked Bér Mpadhéps2aR6vadd ddetdiynal 25

m crons thick, Mechanical. grinding of the back side of a sem condugtor is
one st andarkiemgCALAEs ‘%H? #rga aé‘rlgt.ra'%ﬂb‘ﬁe'tl\ﬁ?rﬁﬂ‘feﬁds PRETAIIEPPES Ot 0 as

ICDs continue to increase heat dissipation becomes increasingly important. This is in large

part due to the fact that ICDs operated at extremely high speeds tend to generate large
amounts of heat. That heat must be removed from the ICD to prevent device failure due to
heat stress and to prevent degradation of the frequency response due to a decrease in carrier
mobility. One way to enhance thermal transfer away from the ICD, thereby mitigating any
deleterious temperature effects, is by thinning the semiconductor wafer from which the ICD
is fabricated. Other reasons for thinning the semiconductor wafer include: optimization of
signal transmission characteristics; formation of via holes in the die; and minimization of the
effects of thermal coefficient of expansion between an individual semiconductor device and a
package.

[0003] Semiconductor wafer thinning techniques have been developed in response to this
ever increasing demand for smaller, higher performance ICDs. Typically, semiconductor
devices are thinned while the devices are in wafer form. Wafer thicknesses vary depending

on the size of the wafer. For example, the thickness of a 150 mm diameter silicon



"back grinding." Cenerally, the back grinding process enploys nethods to
protect the front side or device side of the sem conductor wafer
Convent i onal2omebsds of protection of the device side ofcrhs2@sneesenduct or
waf er include application of a protective tape or a photoresist |ayer to

t he device side of the wafer. The back-side of the wafer is then ground
until the wafer reaches a desired thickness. [0004] However, conventi onal
back grinding processes have drawbacks. Mechani cal grinding induces stress
in the ssenfieméuandvefeige agfrotitetelyatse microns Wiile wgfers oK g aldiateser angdoesige

chi ppi ng,,~Thi s induced waf stress. ¢ ead tq perf nce, degradati on and
waf er br e liBgEs @’?ﬁ‘?"t“iﬂ?f\é@ﬂﬁg PERRPRS @F]aiﬂ*’rchalaﬁ% SrndRg ot e PESE PR it Lo how
nuch a sefiicdoetio bnedmrdaathddef ihineRafsl Sociathnals i9ffdafdidfgaddr OCESS.

For exanpl e, sem conductor wafers having a standard thickness (as nmentioned
above) gﬁﬁ%@ g ﬁes%rafm iﬂ}V%ﬁJ@ek gHdipgpiprses Frplaysnehodsi @pipetibgiront] 50

m cr ons. sifddQQfelic\siad brthd HnvicondhctbSw AR vERioRN Rleth s WE ot BEIR ftdle €1 Ch
process to. a sem conductor wafer after it has been thinned by back

gr i ndi ngfevieRiside 5f Besgmicpaductonivalsr elude enlisgfionef agraectivewpe 4 ef et chi ng,
chemi cal ;t)lfolfﬂrék'iﬁt Ner ®MRASRE sRE 684n gzafeﬁ(romk cab oPAL Waf ﬁQhenTé?gund

ip&
af orementi oned process relieves the induced stress in the wafer, renoves
gri nd meyd thervierrpashesecdesissddbicliest he waf er and results in a relatively

unt £ or m WBsA" . ! BbEERSSdnvdldlal pRARhYing SRENGA ChRbA%s AldBlanRACk 97T ndi N

t hi ns the sem conductor warer beyon CohventTonal bac grinding

capabi | i grinding ifdnceestrnyindhe sutfpdeianfl ndgeanf wheet watbre inchiding eticlo-gpacke esisedgé t er back
i ndi . X 00, .mm sem conduct.or waf er 0 be thinned
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t he backresilidles ioflow geldvdh edditian, éhereGx a Hivitt ta §ow edich ia RgmdgaIuttof @afyr cantie,

HNG3, H3P 2SOM). or alternativ to caustic solution (e.g., ,KOH NaCH,

Do) ESeT SR bibk iR PRk okt g pra R e s

co- pendi thigkhtsS(as BaineioiedAPpie) Eat geBetalbebd innddto 2@ RIF appibximbielyexboan July 30,

2003, anﬁsassi%ned to the assignee of the present invention. The teachings
of Appli PG Ser i al  No. 10/ 631, 376 are incorporated herein by reference.

[0006] AlobésjughAs®iiags, if Ricomion i B1SERECARHIETRh phedesd B aar € known, they
are not without limtations. For exanple, nounting a sem conductor wafer to
a subnoutifiRdectenrder aftssit has been hiswadhy Dackonfing s bhis prgeess irccomataaty can be

thinned kradl e serémaféfxemﬁg,awtﬁggalqﬂﬂgﬂggdgleﬁic%payﬁltﬁg Qf cikpflarateri al s,

i ncreased processing tinme, an e poten for oduci ng cont am nat es

i nto thePolisiipe sEhepafagmengaed proersk tojicves direiniluced sthass ingbnuifey ramavas er
grind marks from the back side of the wafer and results in a relatively uniform wafer
thickness. Additionally, chemical etching after back grinding thins the semiconductor wafer
beyond conventional back grinding capabilities. For example, utilizing a wet chemical etch
process after back grinding allows standard 200 and 300 mm semiconductor wafers to be
thinned to 100 microns or less. Wet chemical etching typically includes exposing the back
side of the wafer to an oxidizing/reducing agent (e.g., HF, HNO3, HsPO,, H,SO,) or
alternatively to a caustic solution (e.g., KOH, NaOH, H;0,). Examples of wet chemical
etching processes may be found in co-pending U.S. Patent Application Serial No.

10/631,376, filed on July 30, 2003, and assigned to the assignee of the present invention. The
teachings of Application Serial No. 10/631,376 are incorporated herein by reference.

[0006] Although methods for thinning semiconductor wafers are known, they are not
without limitations. For example, mounting a semiconductor wafer to a submount or “chuck”

(as it is commonly known) so that the wafer can be thinned requires expensive coating and



to a chuck that may be useful in a nmechanical grinding process will not

w t hstand the chem cal process fluids used in wet chem cal etching.

Fur t her nowe,20edme37sar r ent use of a photoresi st or adhesi PeTisp@s295bs t 0
provi de nmechani cal support for very thin wafers either during the back
grind process or in subsequent handli-Bg and processing. The use of tape
al so creates obstacles in the renoval process. For exanple, tape renoval
may subject a wafer to unwanted bending stresses. In the case of a

phot or esboatling efepmadtand mlaterisls \iIBGbaed prbéestihetitie and eheSiottatisiifoa wafer with a

rocessin tirreﬁa d use o chegical ,_and _i ncreasing

solvent,. adding to the S

the risk®@? L‘EB’%F%’WW?%H‘.“%H@% ¥ 2 t‘ﬂ’éa N BT ARt YOPEmB B WA r s ar e
al so cosplayhudk tha endy Bk lisEilih B R hanfa DeriRtR Préde s Wilihoh HaRGsAINe t 0 apply and
remove the protective nmedia. [0007] Further, thinned sem conductor wafers

are prorfergsakpipesshiuidnpses dtveighemical efrbing, Farthermare thesBrE g5Rfdt or waf er s
can be eptofRsERt Yr dihbditd Bpe il pRdvideah&Rardié-? B pbR e AkRREv e Bitrandl ed

during further processing. Thinned sem co.nductpor waf eérs (e.g., below 250

i cr ons)duaing heeeksgind rreseps ordm subsemsienthardling fad prgcessingr Theawsdlof tage Mlee ause, in
gener al , .%ok Na R 4 Walpy lgetglgb [ ate

st andar dcrwafser ttg%i:f ck%srglggva?gwéwgéroé}%ﬁgr on Xgglr%’wgl1 %nﬁﬁs\g% gﬁ%ﬁ% 725

m crons Yogvantzdenging sgosesminihe @ssdf a fho@osist. eovatetial df washeérboféthe devdceneed f or
a proces [Melrecigls g I J: S&d . rkpi eces. At
t he sarreﬁctle?dr}rg,ﬁ?ﬁé@e [ S%ﬂ%&;@%@g@%ﬂgﬁe@e g ﬁl hiner S\%\%? %ﬁ%‘%(iasﬁ at are

st rong enoegimgthe nskmf cbzteminagorn. | Bie usd ofamakagleprotyatve pelyaiers aroatpat i bl e with

conventlc%rslt?l autl())oqﬁged sem C nducté) waf er h nal ly, it

r andl.i ng, equi nt. Fi
woul d be oA SRE B e peaT at R AGHS are Ak Rrr R PPy AU BRI Rty of
processimglist eps for thinning a sem conductor workpi ece. SUMVARY OF THE
| NVENTI 00 he present. i nvention provides a syste nmet hod. and
appar at #ﬁr 3%“5&;% tkﬁ?‘t?@é?g’icﬂ %@Wﬁ%’f‘?&‘ﬁﬂr&‘e Ry Pt ga‘i‘ﬁ]@“ﬂ%g t em and
appar at Uscalsé ﬂi\ﬂﬁlga @d‘mibdilﬁlu@t‘bﬂdh@’f)sic@ﬁlb@éxu*ei;ieljrrbiitﬂd{\/ﬁfesiraﬁ: dlata,e}:troxﬁlttot hehs amsf time
remain stron nd resi stant to bow ng and warping. As a result, the wafers
pr oduce obrEﬂ%ag%@wﬁ‘rhégéﬁ$ 5‘5?"(3@%*@ Q’Foéesglé‘g S T@Bg?f&p’ﬂ'?‘}ﬂléu%% Vﬁ‘if%%lf{*a&ye:
Thepr ocesefova?8h BidnPy B prédent PdehpRERISEINh ahﬂ%ﬁﬁféﬁ'vﬁlfe_r%hﬁcﬁingfbf:@hse@ﬁl i mproved
product structure for handling thinned wafers, while reducing the nunber of
pr ocessi §7§°78h @ ine tRpdlingeguipmanthas begdeatisnsd frtccommegale serdsrbyear yi el ds and
| Tpr OV ednREREES $e. £ I0ThRRRY for 150 mm wafer and 725 microns for 200 and 300 mm

wafers).

[0008] Accordingly there is a need for a process and equipment for producing thinner
semiconductor workpieces. At the same time, there is a need to provide thinner workpieces
that are strong enough to minimize the risk of breakage, yet remain compatible with
conventional automated semiconductor wafer handling equipment. Finally, it would be
advantageous to develop a system that reduces the number of processing steps for thinning a

semiconductor workpiece.

SUMMARY OF THE INVENTION

[0009]  The present invention provides a system, method and apparatus for use in
processing semiconductor wafers. The new system and apparatus allows for the production
of thinner wafers that at the same time remain strong and resistant to bowing and warping.

As aresult, the wafers produced by the present process are less susceptible to breakage. The



[0010] In one aspect, the present invention provides a chuck for receiving
and supporting a sem conductor workpi ece having a device side, a bevel and
a back siwe.20dme3shuck has a body for supporting the woPkpiuse@s/o205p&t ai ner
renmoveably attached to the body and adapted to cover a peripheral portion
of the back side of the workpiece, and-at |east one nenber for creating a
seal between the retainer and the back side of the workpiece. Due to its
configuration, the chuck permits an interior region of the back side of the
wor kpi ecgrotass el eepipameaichf twlirésentﬁnvﬁnaom alsgoffdren repropdiegraducpatictuanfopf t he
back si i ec s then thinned via a wet etching
processdhaﬁﬁ{m% tﬁg'f}\,\#)w TSpW eofé?%%é‘%ﬁ%ﬁ?ﬂle%eéﬂ%wef%f‘m%ﬂ?ﬁ’ép| B ™ has a

t hi nned amoéng dﬂmdyhu@,@prodeesﬁldshﬁdtluﬂmwdwﬁrmﬁseafﬂcﬂ;ﬁk} m crons) and a thick
rim(e.g naraneof ppr oxi, mat el to 7%( m crons). The relatively

t hi cker l]melpr o@’icﬂlé SROFty g’ﬁ et NVERLS R’TPY’[ ¢ ShBTdsr @ewaﬁambﬂpﬁ?rf@gt he

wor kpi eC@sdnﬁccfiﬁuch&ﬂddrﬁﬂed‘leavﬁgg'dEh@eDs’iJie, RIbOE 8rkd 4M6hclsidb, Tﬁ%ﬂ&ﬁ@ﬁ hfnal
aut omat ed handl i ng qul prment. [0011] In another aspect he present

i nvent i oPP9ToRSURRAEtng he Pkkpifan AT BRIIGkeIeY BBl HHATCAL tﬁehﬁ‘i rPngadaptetie a rim
conpr i se&veﬁam&ﬂ%wn% tHERSaBK 5idd of tiél@oﬁ@ieee BREM léa%t SRtrRial £ CO.””ect ed
to the rimand has t hi ckness |l ess tha pproxmatey 50% of t rim

t hi cknes@eatinga spad Patwe%tlhy rqt3ipegiangd rhmbmlwdecrééh%wrémg@qn Rus to ffe wor kpl ece,
prevent i Qg Ha | mai n body
of the 5(2%1 lgﬁc}ﬁ%ﬁg% orcgﬁﬁegﬁgggq%&%gggﬁ?%%géc?gldg%?ﬁ%%%gesceﬁgg% t han 300
m cr ons, expeetevhils proteing therpenphad pertonedf gie badr dqefdhewalbigcd. éBe t han 100

m crons, a 5 Crons. The
St uct o STRBSG Rtiek S Ay T, AN RS 4 ol by esent
i nvent i owonkpiece ﬁlirtélas mdmdyladﬂmimdegoksstthaxmppnbxhﬂﬂslyﬂéimatsyandh t oday' s

state of a tronics and ad packa | s, while at
t he saneth{cn%m rge’d uci arrll © egp}:oxg}%at%ly\égﬁgo:%gd@crgﬂ feﬁagl ?ﬂy g@elfeéng’[ ate of
the thi rprevzidmmkmgﬂemahe {hﬂﬁh&&]voﬂdpﬁecam&ismhlts the @/otlipiite & ssthapdley fddes sever al
processes for th |nmn sem uct or rk i ece.. I n one aspect, the

process 1994 oﬁﬂé’éo‘:?ﬁ&l Cé’nﬁ‘?n 8Ptr?§1a‘ie EGHRII®or wor kpi ece into a

chuck adepigd tD apoMeraspecpeid Iﬁéﬁéﬁﬁhveﬁaﬁbﬁ pioRided a §eRBcdaabdfoshsiRpiede t he
wor kpi ece, . | eavi ngod%ppr oximately 95% of the back sjde surface of the

wor kpi el Visg 3gRaiy bodyad a gim comRrised of seisiorgcts gafesial. nkhe Teain Bel¥ds vi a a wet

chem cal inRfalll BehnREOE RSB MAQLE hik 4 ARKRAS &s%gﬁa@f‘oxﬁﬂﬁew‘sbmf @ithS exposed
to an oxi di zi ng'ﬁh gent Se. ., HF, HNG3, H3PO4 or alternatively to a
oY

causti c Biskupss rglaively faroky rimnaropides gitgpyth tmuwvgkmm Reexentpethe g@in et chi ng
step, thRdpHRASKAIRAAE wirfiRg. OlehfiehildOhk RlafRal St thb sReshduofwhbithekness

can be thinned to a thickness less than 300 microns, preferably less than 125 microns, more

preferably less than 100 microns, especially less than 50 microns and even less than 25
microns. The structural configuration of thinned semiconductor workpieces of the present
invention meet the industry demand for thinned ICDs necessary in today’s state of the art
electronics and advanced packaging techniques, while at the same time, reducing the risk of
breakage due to the fragile state of the thinned workpiece.

[0012] The present invention also provides several processes for thinning a
semiconductor workpiece. In one aspect, the process includes the steps of placing the
semiconductor workpiece into a chuck adapted to cover a peripheral portion of the back side
of the workpiece, leaving approximately 95% of the back side surface of the workpiece
exposed. The semiconductor workpiece is then thinned via a wet chemical etching process

wherein the back side of the workpiece is exposed to an oxidizing agent (e.g., HF, HNO3,



| ess than 50% of the pre-wet chem cal etching thickness of the workpiece.
As a result, arimis fornmed at the periphery of the workpiece, or as it is
comonl y wefeswmea7’sBo in the industry, the "exclusion zoReT/USIdns/029508 has a

t hi ckness approxi mately equal to the thickness of the workpiece prior to

the wet chemcal etch step (e.g., in A range of 600 to 725 nicrons). The
remai nder of the workpiece (i.e., the thinned main body) has a thickness
| ess than 50% of the rimthickness (e.g., less than 300 mcrons, preferably

| ess t haH;A25HB@4) onalfermuivaly praedagstiztsblptive ezt KQH, NOOH by nduringgheci al | y
e ] A LSRR P

el i m nat && I m SsSocl ate I nni ng
semni condlgsd than $@% kpihe peeswerehtmiozi etthalgabieknesdifl the workpieess i Asp towdt; akim

manuf act urji ng efficiencies., [0013] A process far, thinnjn h of
sem condﬁé?@%%ﬂ’ﬁ@f’%@@@' (%éheg‘f’%%‘”%?eo\c}ﬁpﬁédl.s CYRmOly 5%18%65 tf’%%?'ﬁ%?sug?%e step of
IO:c acihng mBEeM&l%dMCYEhE rivDlA$ pitleiclanss appoxanadtdiy efuabodie hzkhdsadf the back si de
of the workpieces is exposed. Inserting a batch h rkpi ec into the
carrier YSE@ifse 97{10f|f8§&i%01%%%&5f{3€?t8? (eagsslBﬁﬁ?‘&?eiosﬁ)%%&tg%ggof”é?&gzsﬁﬁ)l y such
that thersRdePHHS lvofkpRLEE 8S thdliEnikashdih BEBY hala Bitkhdd€leksvBan b af theg t he
r ot or ass.enbilf%l,l whi ch subseguently provides rotational notion %o he

% ¢ fluid

carri er Hadh s (v o35 shaRGPR pricenss PeEably foss thapl 29 JRigieps grote pie

on the exRosee1BPGIErctsA8FecRily idie AR 58 Ri@6R%nd TRnab@hndntD5misissd)e Mhishe back
si des of the workpieces are %’hen thinned to a desired thickness (preferably

| ess t haprogess ehifninatss ghe lingfatians asspeiajpd Wi kewa methods pf thigalpg semicordyisior and

system d \V?ﬁ!g%%?ﬂna{tﬁﬁééjaeoolt/é? fhilk BRtdASn 2Bkl ¥hGadimo i diiRgES. The system

al so prov or recirculating and recycling used process fluid. [0014] In
order tol9a3}y duprotras foin thimmdegsslritehpf sémiserducion watkpiseesiaflee srovidpd Picesent

i nvention_ als ] N r; t

i v £ BBt ERe B AUAMER: hlRkol ol HERp B RS U I B L 1 o
| ess t haback2Henif chreonskpiddeeisprpeed sinstramhebatcorfihd werkpigees irtatecatsisdy havi ng
a first end n,out.er wal l., and.an. opening.a I INng into a
cavity. enpFoaetimaTsur PR sRRe e e e bbb RRan R

pr ocessi pigcasmedpditionedat ah helise M aamguind ortor wsekplyewbish witséjuantyh@opidecess
chanmber are, sim|l arlé support ed tgt acﬂ incline therein.., A door assenbly is
provi ded HjoRRIRPHAHR theicpidier sty apche Rothpirgrs BEEY: AfiTRIaY B8 A PSS v has
a door t haid caehesipbseal icledi®s 8 the herlgiens. Mhrodghtthie systeaiide badkailies oflthe process

chanber al so_has a spray assenbly_having a nozzle to spray a process fluid
i nto t heWeEpiacss & thep dhitned i fesBpdiuickaess &{?fgraéﬁ’éesé%s@é “ﬁ‘&fmﬁ&o ®hf the

sem condytyiik MK RicariBRed A8 R And éy&eﬁ%cﬁﬁ%ﬁﬂ_ﬁ@f@ rih§18g ST @YinggRenbl y has
a dualinlet/outlet nmechanismthat introduces fluid into the process chanber
f r om oppwstkpipces. The system also provides for recirculating and recycling used process fluid.

[0014] In order to carry out batch processing of semiconductor wafers, the present

invention also provides a system that includes a process chamber that allows for batch wet

chemical thinning of semiconductor workpieces down to less than 125 microns. The process

chamber comprises a chamber body having a first end, an outer wall, and an opening at the

first end leading into a cavity. The process chamber is supported at an incline within the

processing machine, and the semiconductor workpieces within the process chamber are

similarly supported at an incline therein. A door assembly is provided adjacent the first end

of the chamber body. The door assembly has a door that selectively closes the opening of the

chamber body. The process chamber also has a spray assembly having a nozzle to spray a

process fluid into the cavity of the chamber body and onto the exposed portions of the

semiconductor workpieces therein. In one embodiment, the spray assembly has a dual



directions. [0015] According to another aspect, the process chanber has an
exhaust vent and a exit port or drain. The exhaust vent exhausts gases and
vapors frwm2éwn28msity of the processing chanber. The drParTmSc@snYEsIs excess
and used process fluid fromthe cavity of the chanber body of the process
chanber. The drain may be connected t®-a recircul ation systemto deliver

t he excess and used process fluid fromthe process chanber to a delivery
tank. [0016] According to another aspect, the systemincludes a carrier
assenbl y itle/out¢tanechaniph thaainiroguced fhtidh stonhe picess ehambBeh Eromedppbgiig assenbly is
posi ti ongﬁlecit.nng he cavity of the process chanber, and rotates within the
process chanber to allow for better coverage for the sprayed process fluid

on the wWiRF] ecescorlingamenostieh aghestehié probdie clmibicl Bas s venf g aaxpl ural ity
The positioning nenbers

of positioni ng neghers about | ength of its hody, : _

are used?t™5°% %f“&i &B? ﬁ’é’aggr‘?‘&t&%&qﬁtﬁ Fsehdpps 2@“1 tHe cAvity OF the PEOCPSEt i on i n
the carr tlfmtes SEEtyin réiiéhel OxdBesQMll d@dPr@BR el MeR Al AF6Mthe SRMLEONdUCt OF
wor kpi ec rt her, hecause of the geonetry of the positioning nenbers of

s, E , ft : .
the carr g‘édry‘g &S chap@ery ol drastmay beconhectedip piresircalei@niysymgener al | y

rotate bediveriht Bxdelanddkdd [BbeRSHATRLM AR OBRNIRL ol tly of the
rotation_of the carriner aslge%bl y t;rgm7<iﬁjllr)}g\((::cordi ng togr}%ﬁget‘% Eejd?ﬂaaspect, t he

syst em i HOLGkes Ascording fo aposiertippct, trneysiest iseludes aanbley aisenbly o teiamad Wi t hi n
the cavi hr@ity Mk RERERSS. , : ' 2y eneral ly
posi ti ongdr V\n'ft% hin a I?gtv_iéet?y o?g%ﬁéer ars%?%%}llgggsgﬁ%{eg%{%g?fr%’?tggfg]segg%?%st ed with
t he pr ocelpanbeh androtatelwithis thepeocessichambes reaflowiot tetentaemgt fue theopayedssenbl y

Wi thin the.canhi : Q sse subseguent |y
provi despi?(_%; atl onogﬁﬁen%?%gﬁb%g?f neet%gg);&rhlm-egrg Eé%scé%f gssgnﬁwb%sea SRS duct or
wor kpi eceesitianinganamnbef Oboad a lemgth of itsttody. dElscpdstieding spartes aef usbhe k@inent i on

may be c i Lar ated one .or .nore . tines to hi eve opt | mal
resul ts. &'gtﬁéerﬂlﬁgt\lfgg fglr?r gegls es S%es(ﬁ{/?ﬁlmau%mst%ﬁ%ﬂ?ﬁaﬁsgﬁ%@nﬁndotp pf‘ﬁ’ ®fspect s
descr i beghp bEbvese adjacknosdneicombtact@kpit@atRutdher, batdusR @Y Riggaaerdf thdi S

invention_ are.evident fromthe fol].own escription of preferred
enbodi ne%?sgtlogfngtnﬁ?ngbefsnﬁé]?ﬁ‘iaﬁrfﬁr aW‘f‘hy\rA%? g’P teéestlgﬂierf@“%fééﬁﬁlﬁﬁlﬁyi ng draw ngs.

BRI EF DESiuBtaRY kdfiNe Gbth With (RRAMYidGEeBO1 &d SohfewhhtAndepeRicRBf SRESIotYien Vi ew of a
chuck accf&édi Q’ﬁ to thf: present invention with a sem conduct or workpiece
secured PHAF GHETSSSEBPDt o ¢ hi nni ng. [0020] HG IB is a cross-sectional view

of the clOtR andcydikpimbiherapettithe §ykie ihAudes a rotor assembly. The rotor
assembly is positioned within the cavity of the process chamber, and the carrier assembly is
generally positioned within a cavity of the rotor assembly. A motor associated with the
process chamber drives the rotor assembly to rotate the rotor assembly within the cavity of
the chamber body. The rotor assembly subsequently provides rotational motion to the carrier
assembly and the semiconductor workpieces therein.
[0018]  Any of the described aspects of the invention may be combined and/or repeated
one or more times to achieve optimal resuits. The invention resides as well in sub-
combinations of the aspects described. These and other objects, features and advantages of
this invention are evident from the following description of preferred embodiments of this

invention, with reference to the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0019]  FIG. 1A is a perspective view of a chuck according to the present invention with a

semiconductor workpiece secured therein prior to thinning.



[0021] FIG 1Cis a partial enlarged view of the chuck and workpi ece shown
in FIG 1B, denonstrating the cooperation between the chuck and the

wor kpi ecewo[20@2257s81 G I D i s an expl oded cross-secti onalPCriusenosizeshe chuck
and wor kpi ece shown in HG | A [0023] FIG IEis a partial enlarged view of
the chuck and workpi ece section identified as X shown in FIG |D. [0024]
FIG 2Ais a cross-sectional view of another enbodi ment of a chuck .
according to the present invention with a workpiece secured therein prior

t o t hi nnilAQRO1[ 00E6] 1Fis@ cr@B-segionalpaavt dfhe eémblaagkedorkpieve shbwh heFIchugk and

wor kpi ec wn A 2 denmonst.rat | he cooperation bet n_t he chuck
and ltohe \E}/gr gi ecﬂé{.& ﬁ)gféiaﬁﬁl&%a@ﬁ ?’lgwé)%%?gé%c-%saggf’v?’ écegl?%%ﬁ@elt&anot her
enbodi nentemofistatingihe kogperativa betgedothé Etmchuebha tvorkpieat i on wi t hI a Wf)r kpi Sce
oo o T 0L B AL RS el SR s
cooper at iKdG. bet ween t he chuck and the workpi ece. LOO&S] FI Gd' 4A ![s ?h

- iqnal view of another epbodi pent. of a chuck according to the
o ocens THVBTE gttt RaShel ESraE oL b Lin kP iesctos ufnsion
[ 0029] FI3GhoéBih BIG 1parti al enl arged view of the chuck and wor kpi ece shown
in FIG § emppstrating the cooperation between the chuck and the
wor kpi eci. "Zf‘gos GElags agpossseiiopalyiew ofamptherrabodinaspt of a chuok srsprdingbodi nent

of a chuglke peearifVaibod @icﬁQ%ﬂéﬁe’%@@écu%emﬁe%ih@ﬂo%ftﬁ}mﬂn. rkpi ece secured
therein prior to_thinni ng.t.aLO 31] FIG 5B i1s a partial enlarged view of the
It

chuck and0%st kpifleikaunrtiaherresd Bay ofjdeohnskand Wagpichestosage FiGi2dn bet ween
the chuc Iﬁeﬁgﬂgng@% m@g&%&ggm %‘{EQQ‘T}QJ‘C & afAnd %o{}ﬁ%gss- sectional view of

yet anot her enbodi nent "of uck according to e present invention with a
wor kpi ecd028L ur FEG+Heisaiarosprseasional yiewhofiyai angthef @@Bﬁi}mﬁit@“a&ﬁgk scoardheg t i al

enl ar ged yj i hown. in Fl G 6A denmonstrating

t he coopetér”(}lltg i ggé%ﬁer{q’g\ggoﬁqﬁE‘ea?@ﬁr&ﬁ%&;%a&ﬁ%%%l&n&r oy ?nntn@_034] HG 7Ais a

cr oss- sed@i2@hal HG.8B sk partiabeddogednéew obthe ek uak warkpizeditogntio FidheApr esent

52 par et R o R o R M P RBEG e shown T FIG. 7A,
denonst r §0028] t G cooparcadss sectbeilwesnoftahethe vubsdiaigt STHhIel 4pb@se td 0036]
FIGS. 8 %gedprgsen rir?vel;l 'c?nWW1 . 2 gvror %‘fecgg ciur%El ithrga eilgjl S 1oerc%(g ?hiI?lIingF.)r ocess flows in
accor danc ‘

[0029]  FIG. 4B is a partial enlarged view of the chuck and workpiece shown in FIG. 4B,
demonstrating the cooperation between the chuck and the workpiece.
[0030] FIG. 5A is a cross-sectional view of another embodiment of a chuck according to
the present invention with a workpiece secured therein prior to thinning.
[0031]  FIG. 5B is a partial enlarged view of the chuck and workpiece shown in FIG. 5A,
demonstrating the cooperation between the chuck and the workpiece.
[0032] FIG. 6A is a cross-sectional view of yet another embodiment of a chuck according
to the present invention with a workpiece secured therein prior to thinning.
[0033]  FIG. 6B is a partial enlarged view of the chuck and workpiece shown in FIG. 6A,
demonstrating the cooperation between the chuck and the workpiece.
[0034] FIG. 7A is a cross-sectional view of an embodiment of a chuck according to the
present invention with a workpiece secured therein prior to thinning.
[0035] FIG. 7B is a partial enlarged view of the chuck and workpiece shown in FIG. TA,

demonstrating the cooperation between the chuck and the workpiece.



with the present invention. [0037] HG 10 is a perspective view of a

sem conduct or wor kpi ece thinned according to a process of the present

i nventi orwwO[2063837581 G 11 is a cross-sectional view of wrhe/usheosnesdos

sem conduct or wor kpi ece shown in FIG 10. [0039] FIG 12 is a perspective
view of a tool for treating sem condu8tor workpieces; [0040] FIG 13 is a
perspective view of the tool of FIG 12, with a panel renoved to discl ose
an inclined work station in the tool; [0041] FIG 14 is an expl oded

per specti0gss]vi eFIGS 8 a9 816 dBRimodepiting 86RaS offtasevelowssSiadcddidaacyvor K
station of the tool of FIG 12; [0042] FIG 15 is a perspective view of one
enbodi neWth Be PEESE pVERfon, ssenbl y for use with a process chanber: [0043]

FIG 16 [0838 SiHK. g0 gsaspeﬁs?%dv@n@kv il aQu IRt Qri@iect RneakhEdoRling®senbl y
taken about line A-A of FIG 15; [0044] FIG 17 is a perspective view of

anot her %PIBEREF HEhe Prstenbinkentioner assenbly for use with the process chanber

of FIG [b638][ 00R. 1F1sG crdsB-skRioRal lVicNbf (REMBREE tdn¥iBondh &Y Whrkpib& shatR"
assenbly used in the processing systemfor the workpieces; [0046] FIG 19

is an expifddeld rear perspective view of the rotor assembly of FIG 18;

0047 20 j r i i . : r of FIG
Lo ool F B P |

FI G 14;10p4049] FIG. & is2peispeciive eew oftirstoolsd E1G.dRavith p genebfenidved for ocess
chanber cﬁgcléc:fégnir%ﬁﬁed[vgr)oqggt}ati&'ig‘thefztg?lhs a side cross-sectional view, through
r ies, 0

the vent an aln asse e process chanber of FIG 21; [0051]
FIG 24 [0844 siH§. ¢4 sse-cspodddgrespeativemiewt dffooeighbddiveers jpf aproasss emdmhber of t he

process chanber of FElG. 21 -1G 25 is a flowdiagramillustrating a
one pr oclfe;sg(g1 aovrvorgﬁtlaﬁ%l?%fgtg%foﬁ%)&aﬁla]'egé: in a process chanber; [0053] HG 26 is

a flow doedRlam FIQ. USisragierspertiva eiepr dfoas smbddimeht d&h tardenassaitdyfol ue; and,
[0054] FIG 27 is a schematic of a tool incorporating the process chanber

of FIG “THHERRFTEPIEER PTI ON

(0043] FIG. 16 is a side cross-sectional elevation view of the carrier assembly taken
about line A-A of FIG. 15;

[0044] FIG. 17 is a perspective view of another embodiment of a carrier assembly for use
with the process chamber of FIG. 14;

[0045] FIG. 18 is a front perspective view of the rotor assembly used in the processing
system for the workpieces;

[0046] FIG. 19 is an exploded rear perspective view of the rotor assembly of FIG. 18;
[0047]  FIG. 20 is a front perspective view of the process chamber of FIG. 14;

[0048] FIG. 21 is a rear perspective view of the process chamber of FIG. 14;

[0049] FIG. 22 is a rear cross-sectional view of the process chamber of FIG. 21;

[0050] FIG. 23 is a side cross-sectional view, through the vent and drain assemblies, of
the process chamber of FIG. 21;

[0051] FIG. 24 is a side cross-sectional view, through the spray assembly, of the process
chamber of FIG. 21;

[0052]  FIG. 25 is a flow diagram illustrating a one process for thinning a workpiece in a
process chamber;

[0053] FIG. 26 is a flow diagram illustrating one process fluid delivery schematic; and,
[0054] FIG. 27 is a schematic of a tool incorporating the process chamber of FIG. 14



A. CHUCK FOR SUPPORTI NG A SEM CONDUCTOR WORKPI ECE [ 0055] Wth reference to
FIGS 1A-1E, there is shown a chuck 10 for supporting a sem conduct or

wor kpi ecewbQoaums1sg processing in accordance with one emrbodiScesn29hs t he
present invention. The chuck 10 is conprised of a supporting body 12, a
retainer 14 and a sealing nenbers 169-24. The retainer 14 has two grooves
or recesses 18. The sealing nenbers 16, 24 are housed in the annul ar
grooves 18, respectively. The retainer 14 is preferably in the formof a

ring angg EFDERRpPTRIN ached to the supporting body 12. In use, the
wor kpi ece , Which has a device side 51, a bevel (i.e., peripheral edge)

52 and g backgticie FoR SUPPORIING O BEMIT CTOR 18 of the
supporting body of chuck 50, device side 51 down. The retainer 14 is
then at {@gBpd twith Rereitk &5 FIGSIiAphgrtherefs shiven s dippbrlf fergupradingi2. As shown
specifically in FIG, 1C en the retainer 14 js..e {Rnf H8nsSupporting
body 12 semig@ndugior VREPLea SOMUINE PLICETHHE 1P ﬁ%:°5dl]ﬁl?(éer‘§léhn(§%ge?[ﬁ) tg e upporting body

12 and oQueliSnRnfs. ITHRh@k 1068 édngisaf oftasepimatilg tsidgé2.53ew@iet eandor kpi ece 50,
securing the workpiece 50 in the chuck 10. EOOSG Wl nT$ %ﬁgg preferably
the ret apatiog memberier &4 chieyetaingyidihas e STRAEr 81 *B8FTi'6h o gl:'kt back side 53

of the ‘%’Jn?%i-sel%?zﬁ}e hb&RY i ¥le RarfWBi SFdotas 18f rebjvetivay KTiri reteinBiS140f t he
wor kpi ece exposed. In a preferred enbodi rr$nt t he baCE ide 53 surface
area co\pesferdblyyn thidormeefzringrand is remeveAb aftarhad i the SUPBARIRR, O%e e

In

5%t or
about a (i 19Xk BRER!sHe 51 1Ppdv8D (1.8DpRiphéref Rpafizynbetbueen about
1-5 mm ﬂgen‘g&g %g%igﬁél‘@%ﬂglg%(%\e'en éc'bgut 2-4 n(11n r gferabl(%/f, gé%égegst 95% (or
even 97%ider53918Yaced orth e suppoiing seréace 38 efthe supporing ot 1% ¢fch e 50 is
left exposed.; [he gx [thd dib e Rackpsiptery 2B tRfufgdaingmokpi ece 50
is then Séqsfl%‘ﬁélé’%ld %pegﬁrge?ég%stgéﬁoa@ta‘?% and t hi nned {0 a des]isred,t i ckness. As
a resul t120fAschuwen spegifichity ip &TG.pleh whkn fherethiser 19fis engacqdde hesPprROTaRg Ryt he

wor kpi ece 50, durj t hi nni ' APBeLy 1 n8lcafds M th the

per i pherlé’g‘Fr?t?fBerb]%c Ay a&%““@%“%&%%?&%%%%%@@o. yAccorc(i:i_ ngl é, t he

per i pherpsripherilierdvack dribdek H@ 33 of ttheew onbpikes W eecaing therporkpicca S yde anti al | y
its sanme prethinning form configuration and thickness. For purposes of
this i n/@Hek Hh, the seniconductor material remaini ng at the periphery of
the wor kphsge SWnsh bieiagdd)pRiirably ihe rerdharidedvaroomy a small peripheral porti¢re ri m t hat

inparts strength to the thinnped rkpi ece .50 a (0. mat ed handl i ng
equi prrertf theobagh sige @3 phibie FRTXRIRSE Sﬁ?ﬁvggﬁdﬁ%?%ty oggl F [l%%?kesé%e§3?8tﬂ%r ocessed
accordi na?&ﬁieém DHESANTY 4 PYRAbI 0AbJERABH] th backistly 58 urFlcEStea kveasdcbyl E, in

order to facilitate attachnment of the retaiper 14 to .
the retainer 14 extends inwardly from the bevel 5§%or a{;'out a]d1stance of approximately 1-10

mm, more preferably between about 1-5 mm, and especially between about 2-4 mm.
Preferably, at least 95% (or even 97% or 99%) of the back side 53 surface area of the
workpiece 50 is left exposed. The exposed portion of the back side 53 of the workpiece 50 is
then subjected to a process fluid and thinned to a desired thickness. As a result of covering
the peripheral portion of the back side 53 of the workpiece 50, during thinning, process fluid
cannot interact with the periphery of the back side 53 of the workpiece 50. Accordingly, the
periphery of the back side 53 of the workpiece 50 remains in substantially its same pre-
thinning form, configuration and thickness. For purposes of this invention, the
semiconductor material remaining at the periphery of the workpiece 50 after thinning is
referred to as a rim. It is the rim that imparts strength to the thinned workpiece 50 and

permits automated handling equipment to handle the thinned semiconductor workpieces 50

processed according to the present invention.



t he supporting body 12, the retainer 14 has an engagenent nenber 20 that
cooperates with a recess 22 forned in the supporting body 12. In this
manner, awei2ngl/@3T®chani cal snap connecti on between t hePceta2ovsn2ds4s and t he
supporting body 12 is achieved. Although not shown in FIGS. 1A-1D, the
present invention includes a configdati on where the engagenent nenber 20
extends fromthe supporting body 12 and cooperates with a recess 22 forned
in the retainer 14 to renoveably connect the retainer 14 and supporting

body 12pookf ei fh@ingGOFiGUUDAindaR, inpk®f e fatilitatd dieclemgaghieraimedber 20 and
the recess 22 are positioned between the fi rstP@nd%Ostgctond %ﬁgsl‘;liﬁga menber
16, 24. theeumertingbedy o ilkeapimer {4Hhaspeengfeeme PR hLT e DPTEL AN out er
periphe ' anghesl BUIh asemamer, Wianplt heclaatcal snap 14 i s
attache%%%%%ﬁ%rﬁlg%%ﬂp%??@% bgdy®12, t he, an Ie? surL,ace 32.0f .the outer

per i phereinecsion baveet the fetaines 14i and the suPREEHNSORY {7 IS AGMEYRG HISUFYX%e 34 at an
outer perinhe ﬁ:f(gs,qulﬁ,fth§ ﬁ%%&gﬁga{ﬁbh nildaesycobfiglnatibowRera thiaehgdyedent The

not ch 36 accepts a tool wn) and facilitates rem)v%l of the retainer
14 fr omniembes2fppents fiomBoosepaating w5 andisqoPagicn S cqess@2 fpEedip e
supporti,ng bod 2 N I : likgCBbaly @D entdidbd y therein.
The |ip® etgl(?f%lélt]tgrer eg‘fegtflgggnélr%&gtg%%gnt%ﬁg Q\/\EEE%?%%% 50°as it is loaded into
the chucknfl@ratithemefpmblyehd gngagemynetombes 30 wert tpiasess 2804RBHopEst entirely on
t he supgorti n ?.urfa e 28d ofl.& heen%%pP@th ng body 12. While the chuck 10 can
be any ﬁ%&n%‘&l&t?‘l eSS et Angurar,” circular, etc), as shown in FIGS.

| A- | E, [§058R PIVekiefefeehce ibBitt. menthe tetegner id ks dnsoudtir prrighiseaberfl Hhwithd | have a

di ameter slightly | er than t .di,anet f - WAr kD o be

pr ocessa@@gled %’6@6%/32‘/\78‘&839 e Eeftaéﬂ%gg ﬁso%a%%zdﬁ eg.sul%&ﬁ?\g,%o?ﬁ ggﬁei azlglseﬁom an

al L er nﬁtswﬁ;egghfigk @E@f p&fph&éf?é’iélsd(}}bloiﬂleaﬁﬁiﬁﬁﬁﬁ4ﬁgagtmitm gled swrface Adéht i on.

Li ke the chuc shown in . - e chu i ortin
body 12 ag putenpripherplayd of he squ%bgp%iftolfhﬂﬂggotfﬁ 5%3’9 %énlgﬁéhg%g%c gsza;r)?ng °
menber s (J6 (R4 RAE HLilividshbRoRAnBthafet@icd 0% &dmlte spBortiip bodyelChani cal
_attac_hl ng rrec_hanl smin the enbodi ment i %g@% Edl.l n El C%AIZ,IA%{B however,

i s sligHbe59]di fFuspiaginow FaRIG: AB. the MPRPHIE a5 A Iip OEECP FROPE T An
engagen\%&g}%‘,ﬁggp&ggnﬁ%@ﬁ, g %ip 26 0 t1Bgiei GiguRiRthedRekyieas S 436t is Loppal t i ng

t
body 12. e retai’ner 14, in turn, has a recess 22 that coo&)lerat es with the

engagement theesriogr 1@ OWbén privperky aignads tha gropasre 29 Wil rest SR IEOL M| pl e snap
engagentnl, LA oAb ARNGSnd AEpdFAALIG 10 LHiR thdMhuSiiRPaintieagy Sagy k2. An

upper posl’lPI?o e retaln , 1 ncl udi ng seal i ng nenber 16, covers the
excl usi axuarerectafgulaheirgular, etc), as shown in FIGS. 1 -1E, in a preferred embodiment the

chuck is disk-shaped and will have a diameter slightly larger than the diameter of the

workpiece 50 to be processed.
[0060] With reference now to FIGS. 2A-2B, there is shown an alternative embodiment of

a chuck 10 according to the present invention. Like the chuck 10 shown in FIGS. 1A-1E, the
chuck 10 includes a supporting body 12 and a retainer 14. The retainer 14 has first and
second sealing members 16, 24 disposed within annular grooves 18, 38. The mechanical
attaching mechanism in the embodiment illustrated in FIGS 2A-2B, however, is slightly
different than the mechanism shown in FIGS. 1A-1E. An engagement member 20 extends
from the outer periphery of the supporting body 12. The retainer 14, in turn, has a recess 22
that cooperates with the engagement member 20 of the supporting body 12 to provide a
simple snap engagement that attaches the retainer 14 to the supporting body 12. An upper
portion of the retainer 14, including sealing member 16, covers the exclusion zone of the |

back side 53 of the workpiece 50 in the engaged position. In this preferred embodiment, the



back side 53 of the workpiece 50 in the engaged position. In this preferred
enbodi nent, theretainer 14 has a plurality of rinse holes 40 for allow ng
processi nyof2bas/at3156 escape fromcavities fornmed in the ebwmas2d6/02959% ower
portion 42 of the retainer 14 which creates the nmechanical snap connection
with the engagi ng nenber 20 forns anrlknnul ar recess 44 with a mating | ower
portion 46 of the supporting body 12. A tool (not shown) can be inserted
into the annul ar recess 44 so that the retainer 14 can be sinply popped off
t he chugkaidd 13 bpPOpluiatigy dianlye HAesfOtfor allowinggmedestng fuid éngseapedtdm [ 0061] | n

t he enbodi.nents having, t seal i ng nenbgr 6 dj in FIGS.
|A- |E ﬁﬁ‘ﬂtl‘?29r5f§|)],ln glﬁgp‘?%%oné’zlﬁw tl?ﬂ'%a(f%gge rgtaﬁn?g&f@fngh ?%’%1 tggglgce and seal
bet ween lRanvar $pp esReGdnanth thdiengaginginember20 foongrmemevier peasedbwithhui d from
accessing the device side 51 and bevel 52 of. the. workpi ec s (S

f1 exi bl anatng ipeapation 4ok e Fepedng EW@ 6 2 R Prut BB utlasl® on e
wor kpi ege, SuditetRP488SBRNY rofiltér U4 SasReinly pafpetd bf thduhnkk 1M. Seal i ng
menber 24 creates a flexible interface between the retainer 14 and the

suppor t isagpogpody 1 h#fer arosessHgipeeniitbyve sone of the stress that is

exerted he 18651031 Hihk Reb RIBAINbENTE, dit fRssemNdin®iGshe chuck
10. [ooé l%tﬁ%%bgﬁggﬁnow t% FI GS. 3A-3B througHé?A—?B, t‘I;I]lere i's shown

vari ous Ichiic kndiZA-aB) septiog mewibagyl Geajesa flerily igtediach A geatBrifyern Y.

Spect 11 Galld Kool 51 ndteatfer 14 1 Bl BriteSHifd i afRMIMANG b @caiaen 14,
supportl“ﬁé ogy and a engagenent nmechanismsimlar to the engagenent
mechani siml $EehsD ofithéGBpieaRs® Blinflexdls intarfrecialaislieves Terae plihaptirss thay,
however,. has only a singl ] ; ' b ScHAHERd. estatig: house

seal i ng 1%’??6%&'1%‘? Woﬁkpfﬁfgogﬁ%%%enﬁ{lf t égagsr?#gll}?rf%?rg%ove_ 18 1 's - shaped
and r ecahstsiser a4 sigutas eflstidlp edertoebetwesi the wtaiwea L4 vyl the snperting bowy B er abl y t he

squar e- shaped, seal i.ng nmenb 16_has .Gl o hecting
g B N S L ) e PN
and 5A- 5Bduneweablyok e tBudkaldi ng an engagenment ring 48 attached
circunferentially to the bott t.e er i r f L ody 12.
The engd§8¢idnt Vithgforsnee,nouig %ﬁggﬁAaf)lf, 3“ %ﬂfg&g‘r zl? ’3hefr%“ %ﬁ%h%ﬁ}g Q%LOE)]%) g&gltcg ng Y body
12, creafy QMgighs 1BV BRRART Liddld QABRY BeiBdrWe.eBpdcifizaliy) FGS t3IAHB bbuyratd2 and

engagenent ring 48, and form ng _enga enent nber j
RLEL

: _ ne 20. ghe retajner 14 has a
| ower pothuploH) lpyingjarpiainel |45 REPRENE YIRS RN HBTCRFHI™ THE a{ﬁ’s haped
recess 2g

. e Eﬁ%géﬂ&% meOEnRRGRERABNEIGSEIREB 220 destibed aboes. Tierthimar U2 of the
retai ner 14

S an extension 49 that waps around. the engagenent nmber 20
t o for mkowenerhbasionk 2 srelpanglen gopyoh ‘M’@Ph/\)ééﬁaﬁt?fg“’ PB?SgiSﬁaggg %lf’gﬁ’ﬁﬂl "he
engage maﬂltthirs iefﬁgocﬁﬁent, the annular groove 18 is V-shaped and receives a square-shaped
compressible sealing member 16. Preferably the square-shaped sealing member 16 has semi-
circular extensions projecting from each corner to ensure an adequate fit in groove 18.
[0063] FIGS. 4A-4B and 5A-5B show chucks 10 having an engagement ring 48 attached
circumferentially to the bottom outer periphery of the supporting body 12. The engagement
ring 48 extends radially outwardly from the supporting body 12, creating a stepped-
relationship between the supporting body 12 and engagement ring 48, and forming
engagement member 20. The retainer 14 has a lower portion 42 with a U-shaped recess 22
formed therein. The U-shaped recess 22 receives the engagement member 20. The lower
portion 42 of the retainer 14 has an extension 49 that wraps around the engagement member
20 to form a mechanical snap connection between the retainer 14 and the engagement ring 46
of the supporting body 12. In FIGS. 4A-4B, the retainer 14 has a two-step annular groove 18

which receives a sealing member 16 having a top part with one width for insertion into one-



of the supporting body 12. In FIGS. 4A-4B, the retainer 14 has a two-step
annul ar groove 18 which receives a sealing nenber 16 having a top part with
one wi dt wbanos/msmsti on i nto onestep of the annul ar gro®ce/kgosaedoa bottom
part with a second width for insertion into the second step of the annular
groove 18. In FIGS. 5A-5B, the retai#ér 14 has a single V-shaped annul ar
groove 18 for housing the sealing nmenber 16, which in this enbodinent is a
conpressible Oring. [0064] FIGS. 6A-6B illustrate another preferred

enbodi merp o@fheanmﬂatcgfoo‘kr@ 18cmd i dttgm part trith apc@sé rwudth fﬂrelitﬁm‘t@n mtq) thet hi s

enbodi nent, .the rt| on. 4 t i de wal |
60 with SSCO(‘}SH‘R?B)?% 8?1? gfﬂ‘?v%kg Zg?t éﬁgr%%gu %er Eer e %e%

suppor t iaggulogyovt A sHashoasineme sewihg mbhbed 16 waich mma\emboémmgls @6 for

accepting the convex protrusion 62 of the inner side wall 60 of the |ower
por t i on CAPPEFSPIRO-HRE aj ner 14. In this manner, the retainer 14 engages the

suppor t ifags4podyFI&a. AEBSBEHhRndthe pretedig SABEnosE 4 dhacls Wpgooidinggo sur f ace
28 of the chuck 10. [0065] In the e d| ment s ng% n% (%nl% % Si nrﬁlee seal i ng
menber 1o PrasenHN¥tigE o i this eppegimenial ‘Y%P%’Qﬂ AL BRIl At A A e nher 16
creates 1ﬁ‘nefrkﬁékx}ah%okxﬂﬁa%rcfoﬁ&e€a p%u%ﬁ@zuat@nd&@g $Rivean theehad. lI‘hee supporti ng

body 12 to prevent grocess "ui d fromlnteractln with the device side 5 1
and bevesppmtn@gquné e dasind geallsg WIMOP@?VP@CFW@ QA 3eerPling ECPR¥Xon t he

wor kpi ei)?(}tﬂﬂ{dnr@ Je iR AR EQH@L\/X{I db 3?&(?%}5011%9@@5%6 [o0e64 Tur lisng now to

FIGS. 7 there i1s own a erred enbodi mrent of a chuck 10, which
conbi nesmarmer, ﬂstratlamer 141@8@&@@9@9%@&1@%(&2 andssegires e Werkpisce apBbienent s. | n

thi s enmbodi t a singl e-conponent, conpressible annul ar
ring w ts‘r‘\lp‘()ﬂoqF i agerfggér}g%ev%lﬁ‘i%fg unning circunferentially through the niddle

of the r[@06d]nerInikle eﬂmlm@mdmwtng glyrodnglel seakizgsmembes 46 €45 désslpsad3n whi ch i s
I nsert edFe[[,'}gag%é% tBroPﬁ-éég SBg %ﬁ% ér:ll'egmbgyl(i%gatés tﬁéxﬂﬁé ngeﬁlfa?e lt%vée?lttﬂé ner 14

remai ns as a resu a conpr essi on
force ex\edsﬂcplecdoso atnlaeher@pmmegboﬂgt 104 preténe poagsp Bluidi frogn inelacting withdhet he

wor kpi ece 50.. I1n the att i.tio rer ortion of the
wor kpi ec¥Vig S’(dégb anCﬁ? %%ﬁs‘?%ﬁpl%e aq%q°§#§8e St%gl x?%%aﬁl tVI\IAQ'[ hin the

annul ar \%ﬂlﬁﬂé&:&&ngkﬁéa&é@hﬁalﬂdﬁswnmﬂpﬁmadl ment , ret ai ner 14 creates a seal
with the back side 53 of the iece 5 rev oces d from
accessi n§%¢¢e b@%}ngS‘QWé?lﬁl%mgc@f§1?eﬂ%13§g‘iW‘g’1‘ prp %ﬁkﬁ TRt 0%6 %‘ﬁ’?‘l ng

pr ocessi {1 whidBBhbinsdint adddifer ThlagY bealifg b6 of thetpfier ehibuelimdds. dirtidsli ment s
according to the present invention WI% now be di scussed,  Cener IIy, t he

chuck 10embpdirpent.raigmer ¥dpp singlgregmpoynt, compresmble annular ring with an annula
groove 18 running circumferentially through the middle of the retainer 14. The supporting

body 12 has an outer end 13, which is inserted into the annular groove 18 in the retainer 14.
The retainer 14 remains engaged to the supporting body 12 as a result of a compression force
exerted by the retainer 14 onto the supporting body 12 and the workpiece 50. In the attached
position, an outer peripheral portion of the workpiece 50 (e.g., the exclusion zone) is also
positioned within the annular groove 18. In this preferred embodiment, retainer 14 creates a
seal with the back side 53 of the workpiece 50, preventing process fluid from accessing the
bevel 52 and device side 51 of the workpiece 50 during processing.

[0067] Suitable materials for use in the chuck 10 embodiments according to the present
invention will now be discussed. Generally, the chuck 10 can be made from a number of
different polymer materials that are stable and highly chemically resistant. Preferably the
supporting body 12 comprises polytetrafluoroethylene and the retainer 14 preferably

comprises a fluoropolymer such as polyvinylidene fluoride sold by Atofina Chemicals under



different polymer materials that are stable and highly chemcally
resistant. Preferably the supporting body 12 conprises

pol yt et r avbrovsne81syl ene and the retai ner 14 preferably eorprszes82%98

fl uor opol yner such as pol yvinylidene fluoride sold by Atofina Chem cals
undert he KYNAR tradenane. In the enb@dinent illustrated in FIGS. 7A-7B, the
retainer 14 is preferably formed froma material having a Duroneter
hardness | ess than that of a fluoropolyner, but greater than the

el ast onpp iKY NER & ddame d sthe smbslibelt divswitedin 6 e CA-TBothe kiaisaditiihg nenber .

That is, a material _conpressible enough to for i t he wor kpi ece
50, but Pisterably forgefiops nﬂﬁ“&ﬂ?ﬁ @E’l arr}glggla‘thr ]i‘%&)l%e e@?SZ‘f% tHé{e{arotf ?4 for receiving
t he sSuppEsbHdIFMBOBM gledter kan BRYlAmaREL FRARTiaR distimsedbeborewith respeshtd b, i n
order to enhance the attachability of the ret Ei ner 1f'w1tﬂ9thte%rl§)‘i'& orting
body 12sealipg msmbereflbptisd Paieral eHRPTeSSHPIFR B IR 2 £3' VS E6rpt I'sed of a

mat er i ako,%ﬁ?’ét?ﬂe&u&{o%@&i@er stHlSHENE 8 rak@at BY fof Rasiving ereBupmmitgdrodhar dness of
the materia rom whi ch t

\ he retainer 14 is forned. t%0?811 b@st ih{hléstrat ed in
FI GS. 1A2.11 ang Ampeslimsp of theaprepep AU oBLOR, HEOdRrHP PRIAR B AT AB Y 24 5r e
pr ef er ab) lj oY 13, Ml prefed ktat 08 tHRigody eZlistchapristiner
shapes f:eé%\in%ggg(gglg Sg@%\r/\tg{élbo%%%?esgse showr';1 i nsﬁg. 3@;:% a&d 4A-4B). The
seal i ngofrenbeerisl Hb@ing 2 Puaereetprhafduessigraater Hapdee Pyromeisr %ﬁ?ﬁ% Ml e material
havi ng a Dur ter. d or greater than 50. Specific exanples
of sui tgﬁfeélagr%tw&@ﬁﬁ%&%g eé??gﬁénéegbl ude: a perfluoroel astomer sold by
DuPont po0se] t he illuaded anBIGSal ASE, 24-28e bAtSFond&asB dhetealing BBy eene,
Tweed & Co.. under the .tr name~Chemraz:. 1%r Stabsk day bPuPont
under tﬂg?%aé‘?i@i‘?ée@b(ﬁl}%%é;j&gﬁa R%%bc@?gégn@%ﬁ%%?ﬁofd Ender t he
t r adenangedRIMIl (Bg., RROCEST FIOR. TAIIRININGAMB). Kae EeadiEymemRpsdte? AMORKPI ECE
[ 0069] Turning _now.to the workpjece thinni | to the
pr esent Preferablyifgmed gog a%’Ili‘ﬂr‘?sﬁ’@lerrléaﬁ%rlsa?%%Jéﬁggag%%?fr%%ﬁtﬁﬁg?&gg%?gﬂggg s that may
be i npl epmR; eichn\WoE BpédiR: Satiples dsuiatele wastbipérereatbals Welvde:isbed above, are

used to thin the back side 53 of the r kpi 50. t rkpi ece
50 is prmxﬂwwlaﬁ@meh@olébﬂ@vl’@é“%‘ieag‘e mﬁ”ﬁ%%@ﬂ’@f e@hlg%gﬁgtgc gpss(}kg%y\g& The
back si g g3 Phedd@ CHOLIR} @E GadRamb Chehay flargiasemesisofddydDuoetundependi ng
on its dinmensions. Al so, the workpiece 50 ha i ven thi ess. [0070] At
st ep 21Che tavename NP ead BWYP@THS’PﬁgétérmﬁﬁtSBIdt“I’?aergth%ﬁaélFﬁ%e Surface 28 of
chuck 10, wi t b deREeHDFETAINRING A ST BEEMICONPUETOR WORKPHEGRO t i ng
body 12 of t TO. The retainer 14 1s attached to the supporting body

12 so thgheod PeriRiAghdl 1Dtk kiodbidee iganing recedseslavsirding wahepredent he wor kpi ece
50) of the back side 53 of the workpi %ce 50 is covered.. In hen th
invention, FIG. 8 illustrates one embodiment of a process that may be implemented when the

chuck 10 and workpiece 50, described above, are used to thin the back side 53 of the
workpiece 50. At step 200, a workpiece 50 is provided having a device side 51, a bevel 52
and a back side 53. The back side 53 of the workpiece 50 will have a given surface area
depending on its dimensions. Also, the workpiece 50 has a given thickness.

[0070] At step 210, the workpiece 50 is placed onto the supporting surface 28 of chuck

10 with the device side 51 immediately adjacent to the supporting body 12 of the chuck 10.
The retainer 14 is attached to the supporting body 12 so that a peripheral portion (e.g., the
exclusion zone of the workpiece 50) of the back side 53 of the workpiece 50is covered. In
step 210, the workpiece 50 is secured to the chuck 10. As a result of the chuck 10
configuration, upon attaching the retainer 14 to the supporting body 12, in step 220 a majority

(and preferably at least 95%, more preferably at least 97% and especially at least 99%) of the



step 210, the workpiece 50 is secured to the chuck 10. As a result of the
chuck 10 configuration, upon attaching the retainer 14 to the supporting
body 12, wo2etpn3320 a majority (and preferably at | eastPCIaRR005029%598
preferably at |east 97% and especially at |east 99% of theback side 53
surface area is exposed, while a snelllf- peri pheral portion of the back side
53 of the workpiece 50 is covered. [0071] The workpiece 50 is then thinned
to a desired thickness at step 230 by applying a process fluid to the
exposed RaekassHRrad Aba i Beposed, kiile s emADperipheral mortidreofoleelrack pide Hdjof
configuration of the retainer 14, by thinning the exposed back side 53 of
t he wor K¢ wekpice S&isepvezeh, a rimand a main body is forned in the

wor kpi ec[@Oﬁﬁ: e vr/drﬁ%brc% 5095 el thadnell een @usir€d thizkiidsp bestap 230 by lapgplysag kpi ece 50
and has a thickness, and the pmin body of #hﬁ?v\orépl ece 50 has a

t hi cknesmocepgfuid fathe prposeddiack pide S LAIBRIV FERIECHTV: APYS togle QVREANDEE | s | ess t han

appr oxi % hd 86 eBded tacipkied 83 afthy wbagRcd, han

appr oxi % g%‘éat%&gfﬁe IH%EICE% bﬁgﬁ%% ef ee)lr@bei.y Icesls t han, aﬁpﬁ?xigat ely 30% of
the RT; sen6i atiinyan eomin by isforpeskip theemkpioeorlo fThe HE IRFOrMIAQ B¢ en | ess

t han appr oxi % N PEaANge iRy bt after

t hi nni ngou(t? rg'é’r?\é)h? p?fég%evg%(,pfe?ﬁ%d%? hé%]%gll%gﬂ%g’ su%st ant i anl I yyt he sanme as the
wor kpi eceorifietaiodias e sisicimessoMBT In e préfemes evepogimesne aiFIGT By e MBdyis less

conventi onal 200 i : i i will be
about 72 a%?@?%‘ﬁgwxﬁg%t %ggﬁoﬁgggﬁﬁ%si %%gﬁaq%%fstgrﬁ#\%%ﬁ?%gy after
t hi nni Ng408h bi thb RTamot préEAbYi less dnm approgidaiely 30% of the R espedidlydlessgkanot t he

present invention, however_  t rqcess._a KDni } evi ously
Deent hi HAREEIBE GRS SaMar T O o6 dgm drfRE oo T, 1 el ]
wor kpi ecgndefdidoa Wap g thibnifik me seorigfieca 59 viheR € shoubdrbel Sibstantiallp theisemens can be

t hi nned according to.the present jnvention tg,create a workpi with a
ri m havi Wg werkpiecp /0 guq,kélﬁﬁémﬂ tod %@{ngmgipécpﬁ;. ﬁ‘ﬁgs,g confentio alf%(?l%ﬁla 4

et hrcknéss as the

wor kpi eC@O(ﬁQm(WorEpiece@;Qﬁé‘RTlaﬁ& thinkidB willl b 408t 725\sioroakiodhd GORTZEE, or even
about 300-725) and a main body_having a. Q/BT in ran%e of about 25 - 300

m cr ons, cowertenaldis) i warkpiase afterthinyBg Vil i RbPYL NGRS nore preferably in
a range ﬂ{oa@?ouh 1501t YobpXitthe EREGHAtidn, howaver, a0 groceds adlniyliecd5- 50

m crons. 3] Turning nowto FIG 9, there is shown_ another enbodi nent of
a pr oces §0,twiath haapreyiouslrbparbinnedbydors ofhisemethgdie-agnechaueal ghiin&hove, s

i cknesd o s e T B e o1 de. 21 a bevel
52 and aadaskngtbde HSentiesntion fopiretses Bokpiseiawidha gahgvirae RhBARaEs wi t h
E: Eﬁ c S 6\]/_:)%§§U%I§tg§6 y %heI AT q{ia}nggsyas agl V@o(fﬁﬂéce%@ (itél%béﬁ‘tﬁ@@ LthRehikesyedd Of the

about 600-725, or even about 300-725) and a main body having a MBT in a range of about

25 — 300 microns, preferably in a range of about 100-125 microns, more preferably in a range

of about 50-100 microns, especially in a range of about 25-50 microns. ’

[0073] Turning now to FIG. 9, there is shown another embodiment of a process that may

be implemented when the chuck 10, described above, is used to thin a workpiece 50. At step

300, a workpiece 50 having a thickness, WPT, is provided. The workpiece 50 has a device

side 51, a bevel 52 and a back side 53. The workpiece 50 is placed onto the chuck 10 with

the device side 51 immediately adjacent to the supporting body 12 of the chuck 10 at step

310. At step 320, the retainer 14 is attached to the supporting body 12 so that a peripheral

portion of the back side 53 of the workpiece 50 is covered. In this step, the workpiece 50 is

secured to the chuck 10. As a result of the chuck 10 configuration, when the retainer 14 is



310. At step 320, the retainer 14 is attached to the supporting body 12 so
that a peripheral portion of the back side 53 of the workpiece 50 is
covered. Wodwm3msBep, the workpiece 50 is secured to tireTalso@is/014398 As a
result of the chuck 10 configuration, when the retainer 14 isattached to

t he supporting body 12, with the excdption of the covered exclusion zone,
substantially all of the back side 53 of the workpiece 50 is exposed.
[0074] Still referring to FIG 9, at step 330 the chuck 10 and wor kpi ece 50
ar e pl acg@cliedt®tha sippotRg Hodh Elyveth. theTetxeemiloooéé@ cevesgdoxclugiay zone, manual or
automated_and | s t aci ol platformlike those
avai | abl &b ?ti‘rﬁﬁ%l‘o"%lﬁ?fg%{’a"%sﬁg% g*h%?ﬂf éeﬁg %g S{egna Once inside the
process [@bmbersmprewsﬂdﬂwladsm@mmw dhack tmaﬂdwmrkmwmmadedsme 53 of
t he workpi ece 50 at step 340. The thi It“&f‘ﬁ roc toﬁs s&lg er%ﬁr ef erably
conpr i sexPracesbeiABIbeT O IPragess chamigT LAY OF fﬁr%% QRaRE A BT EM g process.
In eit h%u}ﬂﬁ%ﬁ%? acidl BRI ﬂ%@&ﬁﬁﬁkefthéble dv@ta@f%@foﬁb&eymmnims,toé Kaﬁsp@ne, or a
conmbi nat1 on of: deioni zed wat er, hydrogen gler oXi ium

hydr oxi dMontgleIWPN}Fdiedbﬁ E@CCSﬁWH’ agracess Jujdgs 2 ?‘Ffl ¢ 38’[‘3? edtsl?.TF uric acid,
acidic ?eoxb&g%&f d0Gat 3 40, ATHéLtﬁHHﬁhg Elfocésfs BesteRBiokireteably basi c

sol uti ons may so be used, depending on t articular surface to be
treated eompristse eraventiond] wehehemieal eigh Bfé’cqséﬁb‘i/E‘Hmh‘PSBWTSSTﬁée‘g‘F‘bEI@%eéS fluid
can be a I ANEST 96 RLed RN StiydrdgBn ONe
preferr e@ggrﬁggsémufré}&eﬁw K;Bhﬁ&?oﬁ&e dr}g%g?éﬁgﬁlgl uid i s sprayed tyhr c%gléh a

nozzl e operaxigd, uz<mle1 popasgiimiydwixials, s@dmm hydeoxislgchy dsottperis acidfnitigacidor kpi ece 50.
| n anot her, d e c i mer sed
into a v?i’llﬁ.‘}ﬁ@ & ccaé’gs)ang S&Lo%ér &gde Klug%?%gf gﬁ?rnMé<ﬂgq%§gI§??§Jn§f vol unes
of the saapales B&ms Jebendmg(cmtthajpdrﬁalm lsmrfat;@ rroteritaated i thearatarighiperiatur es) or
di fferen{) ](%r oce s fluids. [0076] Depending on the conposition of the
mat er i al °% enoved and the anount of nmaterial to be renoved (i.e., the
desi red @odst hi Thargscesofluidiean voipplibeoahe wbxﬂtmemiihaaay tonyextionpl harngye a

desired concentratjon, .a tengperatuye and ow.ra B ng and

mai nt ai nivRpePREEERd smbodient, %BW&VE'\‘}’&‘;? EBTC&HHLF pf)a?ygé:glé% g¥ I“u %éh%:gl{]d be appli ed
to the expEsRoMReHesIndethd Badkisides3 dﬂﬂfekﬂ&iﬂqﬁ&eSO ot ammtier plsfenretlch rate, and

t hen subsequently at a second etch rate, Pref e first.e ch rate IS

bl
great er ehbedimprt, theelisk 18 prdywprkpisce Jgyage mpugers i a %&H’&et Pl i

etched a g bl turafl't Stvold of teRafi®prBcess ﬂ%Xat&ﬁfférﬁ& cbﬂiveﬁﬂ&ﬁlﬁﬁgs Of t he
wor kpi ecé@]éaﬂﬂ groa%: es 1t}{le Vgem red thlﬂgélzirsless [0077] Referring to step 350

of FIG o temperatumShm diferprtceecsss flwidss a rim 70 and a main
[0076] Depending on the composition of the material to be removed and the amount of

material to be removed (i.e., the desired end thickness of the workpiece), the process fluid
will have a desired concentration, a temperature and a flow rate. By monitoring and
maintaining these process fluid variables, the process fluid can be applied to the exposed
back side 53 of the workpiece 50 at a first etch rate, and then subsequently at a second etch
rate. Preferably, the first etch rate is greater than the second etch rate. That is,
semiconductor material is etched away quickly at first, and then more slowly as the thickness
of the workpiece 50 approaches the desired thickness.

[0077] Referring to step 350 of FIG. 9, the thinning process forms a rim 70 and a main
body 72 in the workpiece 50. The thinning process is carried out until the main body 72
reaches a desired thickness, MBT. Preferably, the MBT is less than 50% of the WPT, more
preferably less than 40% of the WPT, even more preferred less than 30% of the WPT,
especially less than 20% of the WPT and especially preferred less than 10% of the WPT. Itis



body 72 in the workpiece 50. The thinning process is carried out until the
mai n body 72 reaches a desired thickness, MBT. Preferably, the MBT is |ess
t han 50%wb 20602883, nore preferably | ess than 40% of t ReTMRI(05029%08 NOI €
preferred |l ess than 30% of the WPT , g;peci ally less than 20% of the WPT
and especially preferred | ess than 10% of the WPT. It ispreferable to
nmeasure the thickness of the main body 72 of the sem conductor workpi ece 50
t hr oughout _t t hi nni ng process. This can be acconplished by enpl oyi ng
convent i B‘i?gﬁlrgﬁ?ﬁorlﬁ"raé\ffe AfieEesTRf theeRrnSrdy(2 ofihe semi¢andeasverkpipgsel), or by
any ot heghrépavi the@filngPeoctRC NMAisEeR bS AebmPBshdd GRPAFI0YinY BolVRARIMAE TENT
technique. I'f need be, the process fluid variabl es descCri bed above can be
adj ust ed HRESIGHoHpS teelnolagy ithe REsPES Ghamkpr.ofr by Bey oibeikppwa aeasiirioRness.
[0078] Alechiigit 300as 4 BBaditVetNGSurREK RicRfiGne At Pfedrb'e,r%ﬁg grog&g fidlfd! V%H&l%l&o r

exanpl e, the workpiece nmay be sprayed w t% aftlowo el oni zed water,

ni t r ogendeseribsidabpyrotan be adingledleaseden thi eontinned mopitrieg obithe wodgpidchen be subj ect
to any opg.Qkss™re known drying techniques thereafter. Finally, the

wor kpi ece 50 1's then renoved fromthe chuck (step 370) and the thinned

wor kpi ecE038] i s Adistepd60, thechiangsl workpietey50aE ridsed and diieglp F3BEampk, tHBATCH PROCESS

CHAMBER H I S CON OR WWORKPI ECES .| 0079], .Thi nni ng of
sem COM@%‘{%&X%E%?%@ISM% cag?f;’ Vb‘%&’f‘ﬁ‘:’é&/ af?ﬂtm%%eléors?cf\'r%&ﬁ’%r%?l P% 50, or
on a pl uthalrinkipg etep und kpy teebe Gbjesi tlah} ame@usdry kndacdyidp kghhiqudshe present

i nventi on. en_thinnin lural ity of r.kpi eces ., 11 1s desirable to
pl ace ea@‘ﬁr% rkﬁ%@@’qgﬁgf’%?%‘: g@%ﬁ%gi}aﬂé\%ﬁﬁaﬁbﬁﬁwcggﬁﬁd T‘Fé‘rfﬁ‘bl ace the
plurali tmciimfededmucpk@' esmsan@d\mw@hﬁmyoﬁ&ed@&psm)icarri er such as E)/hgoo 0
carriers_disc i -pendi ng U. S._Pat ent ications Nos. 1 , 074
and 10/ 260, 07%X?ﬁpsgl¥ﬂ?§lﬁ 9 %M?;‘Sgr porated herein by

ref erence. 589 (and associ ated chucks 10)

are pl aC@(a #n tt}ﬁ car%er,. t he car er i | oaded {nto a gr_ocess vessel and
a procesVUFPL; o Thinning of pemjcquguetprworkpisees 30 fafbhe @ GouEd fi0glhe plurality of
wor kpi ec@srkpfece 50) 08 bfl € plutDiteorsidrRpiades 30 SieHuhRoadhRlabéoddih®th BE pleligye Pr ocess

fluid to, the workpieces 50, it is preferable to rotate the cﬂucks 10 or the

carri er, yentiggt fVhepithipning ¢ Ruralibofaeakriesss 69: ibis desiigblp foplaceseply. The process

vessel CRBriRcasE it et ding ChuckAD 208 el blate ik Bfu?zhft}t ¥ @hiciabkggat i ons
making up a |arger, workpiece 50 processing system [0080] Referring nowto

FI GS. 12workgiegescPOdnto arcamice spe asiingrrierndietiosad inggo-peading 119 Patsnt
Applications Nos. 10/200,074 and 10/200,075, the disclosures of which are incorporated
herein by reference. Once the plurality of workpieces 50 (and associated chucks 10) are
placed in the carrier, the carrier is loaded into a process vessel and a process fluid is applied
to the exposed back sides 53 of the plurality of workpieces 50. In order to ensure an adequate
application of the process fluid to the workpieces 50, it is preferable to rotate the chucks 10 or
the carrier, or both, within the process vessel during processing. The process vessel can be a
stand alone tool, or one of a plurality of workstations making up a larger, workpiece 50
processing system.

[0080] Referring now to FIGS. 12, 13 and 27, there is shown a machine or tool 410 for
processing workpieces 412. The tool 410 preferably includes a cabinet 414 that houses a first
processing module 416 and a second processing module 418, however, it is understood that
additional work-in-progress pods or modules may also be provided in the tool 410. The first
processing module 416 is typically a process chamber to thin the semiconductor workpieces

412, such as the process chamber 420 shown in FIG. 14, and the second processing module



processi ng wor kpi eces 412. The tool 410 preferably includes a cabinet 414
that houses a first processing nodule 416 and a second processi ng nodul e
418, howewenrpoa23158 under st ood that additional work-i n-pCcogsess/opsds or
nodul es may al so be provided in the tool 410. The first processing nodul e
416 is typically a process chanber td7thin the seni conductor workpieces
412, such as the process chanber 420 shown in FIG 14, and the second
processi ng nodul e418 is typically a drying and rinsing chanber 422 to dry
and ri ns@stihwpiealikpigingsind tidsiaf chembereg thdyenddase thhivorkpigcesFid afterol 410

al so has, el ectronic. co ol ar 425 ich i ciated wth such

equi prrertheyave beeg hingg 'B@ﬁé?O?ﬁ%?ISOéaa Figf])[f%lf/c @gﬁﬁ%ﬁad@, ‘gﬁlgiﬁasssor for

cont [1 ol |ds§tﬂiaﬁdﬂdviMbﬁ BdiftHer® REL &introlpantl 42khen distddyedR6, #ddi frossk for, t he t ool
410 has anot her npdul e 427 which_houses the work i r S pods.. O her

f eat ur escoafielliBg AHLREHIENG PPYHIONL) g\"é?ﬁt?ﬂl'l f*g‘ﬂ)‘gg‘bailgttﬂ? BOé’ﬁEﬁ’}aa g’tmg%r her ei n.
[0081] AgofXPAR Wiach RARMS e iBrktil Brobése pedt Ofs eatived apd tsmypdntts of thewor kpi eces
412 is thinned in the process chanber 420. In a preferred enbodi ment, prior
t o bei ngyprmcal be descHbedipsig@d $e6Manber 420 each wor kpi ece 412 is nounted in

a separ huc HQF 2BV O GEES bidgent HRRnA HIAABTEE WorlpRiceeer? it hennear kpi ece
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and a sclbiiLrtss P ol IR R A0 BIRRY) R R b e T e
assenbl ypld&a intdppanie aatmbly 495fonmtipng e pralitpofcwerkpieces dl i Wétll refprenden t hi s
carrier a 452. Each carri nenber 454 - rality of
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pr ef er r egbriphbyation®si therast. Thaidenitodimiedt, teScarneaessenblyrdse compirbes fié4, 456 has

four radially extendjng and generally e | y spaced. suppor . 458. The
spaci ng f?é‘tl‘?ﬁlé’é‘?’if_ﬂ{eﬁég to é@‘?erél@%%boﬁr%gaga{%oélgﬁcﬁ ¢ forn 6101}’%%&1"[% gl%lre each the
\A\Dr kpi eCi@@eIﬂtl;@ 450 APSoRRGHSS whrapibes 4426an Yeuttained withinahis updar t | egs 458
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ty of apertures 46Q therethrqu tq reduce t wei ght of the
carrier eemRly §¥% skachaggsier memBidty 4°R heYed ﬁ'i‘gﬂty\ﬂ% é'r‘PPf’Hiegls |49 gfo péﬂ‘gdes econd
carrier fosthélﬁﬁ‘liel‘]aé@nﬁﬂ}%ﬂ(? lmsﬁﬁefé‘ﬂeﬂéﬁlbadlﬂmﬁ@mdwﬁ ROFIG. 18} eagtnber s 457,
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mate wi t bartibranenthen 450486 hist fpuurzdiallesndingend BRCERY CUy T GRIEY HRBPTY et ai n
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workpieces 412 in the process chamber 420. Further, the support legs 458 have a plurality of

apertures 460 therethrough to reduce the weight of the carrier members 454, 456. As shown
in FIG. 15, when the first and second carrier members 454, 456 are joined, first and second
engaging members 457, 459 extend from the carrier assembly 452. The engaging members
457, 459 mate with the rotor assembly 474 (explained below) to positionally retain the carrier
assembly 452 within the rotor assembly 474.

[0082]  The carrier assembly 452 has a central bore area 462. At a perimeter of the
central bore area 462 the carrier assembly 452 has a plurality of positioning members 464
which position and retain the semiconductor workpieces 412 within the carrier assembly 452.
The positioning members 464 generally extend radially inward from the support legs 458.
Thus, the positioning members 464 provide a gap between adjacent workpieces 412 in the

carrier assembly 452 to allow the process fluid to interact with the entire backside of the



[0082] The carrier assenbly 452 has a central bore area 462. At a perineter
of the central bore area 462 the carrier assenbly 452 has a plurality of
posi ti oniwgQ 20@nm28153 464 whi ch position and retain the segrasaaioresps
wor kpi eces 412 within the carrier assenbly 452. The positioning nenbers 464
generally extend radially inward froiiBthe support |egs 458. Thus, the
positioning nmenbers 464 provide a gap between adjacent workpieces 412 in
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semiconductor wafers.

[0084] After the appropriate carrier assembly (for purposes of example, this disclosure
will utilize carrier assembly 452 in further discussions herein) is loaded with the workpieces
412, it is fitted into a rotor assembly 474 contained in the cavity 506 of the process chamber
420. An example of a rotor assembly 474 is shown in FIGS. 18 and 19, and an example of a
rotor assembly 474 loaded with a carrier assembly 452 is shown in FIG. 14. The rotor
assembly 474 generally comprises a generally cylindrical rotor 476, a generally circular base
plate 478 and a drive shaft 480. The rotor 476 has an exterior ring 482, abase 484, and a
plurality of connecting members 486 extending between the base 484 and the exterior ring
482. A cavity 488 is defined between the interior of the base 484, connecting members 436
and exterior ring 482. The cavity 488 is shaped to accept the carrier assembly 452. The
drive shaft 480 is connected to a drive plate 490 and rotates with the drive shaft 480. In turn,



rotor assenbly 474 | oaded with a carrier assenbly 452 is shown in FIG 14.
The rotor assenbly 474 generally conprises a generally cylindrical rotor
476, a gewenraddop3tssr cul ar base plate 478 and a drive shaCtu/usa@s/039%es r ot or
476 has an exterior ring 482, a base 484, and a plurality of connecting
menbers 486 extendi ng between the bas¥-484 and the exterior ring 482. A
cavity 488 is defined between the interior of the base 484, connecting
menbers 486 and exterior ring 482. The cavity 488 is shaped to accept the
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may have a liner 507 which is made of such materials.

[0086] The process chamber 420 also has various assemblies connected thereto, including
a door assembly 508 and a motor assembly 512. As shown in FIGS. 14 and 21, the motor
assembly 512 generally comprises a motor 514 and a mounting plate 516. The motor 514 is
connected to the mounting plate 516, and the mounting plate 516 is in turn connected to the
second end 500 of the chamber body 496 of the process chamber 420. In a preferred
embodiment, the motor 512 comprises a brushless D.C. servo motor. As shown in FIG. 23,
the drive shaft 480 of the rotor assembly 474 extends out of the process chamber 420 and
through an aperture 518 in the second end 500 of the chamber body 496. The drive shaft 430
is inserted into the motor 514 to allow the motor 514 to drive, i.e., provide rotational motion
to, the drive shaft 480. Accordingly, through the drive shaft 480 of the rotor assembly 474,

the motor 514 is able to rotate the carrier assembly 452 and the workpieces 412 therein.



connected to the nmounting plate 516, and the nmounting plate 516 is in turn
connected to the second end 500 of the chanber body 496 of the process
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first end 498 o he chanber body 496 to provide access. into the cavity 506
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[0089] Referring to FIG. 20, the door assembly 508 extends adjacent the first end 498 of

the chamber body 496 to provide access into the cavity 506 of the process chamber 420. The
door assembly 508 preferably forms a seal with the first end 498 of the process chamber 420.
As shown in FIG. 20, the door assembly 508 generally comprises a support plate 526, a front
panel plate 528, a door 530 and a pair of linear tracks or guides 532. In a preferred
embodiment, the liner tracks 532 comprise linear actuators. The support plate 526 is
connected to the chamber body 496 to fix the door assembly 508 to the process chamber 420.
The front panel plate 528 extends below the support plate 526 and provides a support for a
lower end of the linear actuators 532. The linear actuators 532 support the door 530 and
provide for moving the door 530 from a first position, wherein the door 530 sealingly closes

the opening 504 to the cavity 506 of the chamber body 496, to a second position (as shown in



As shown in FIG 20, the door assenbly 508 generally conprises a support
pl ate 526, a front panel plate 528, a door 530 and a pair of |inear tracks
or gui deswb2ao6/i2a75a preferred enbodi nent, the liner traek3I/B3R5029%P8 i se

| i near actuators. The support plate 526 is connected to the chanber body
496 to fix the door assenbly 508 to-2he process chanber 420. The front
panel plate 528 extends bel ow the support plate 526 and provi des a support
for a lower end of the linear actuators 532. The linear actuators 532
suppor t Fideosieasrenife @vily B0 actesstne. Tiedoog5itheaydsr has8e windem FB4ffpr st
position, wherein the door 530 sealhrgb%é@éoses t he opening 504 to the
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angl e of&l%sr}c Pr éggﬁ?ﬁﬁteﬁ{bgdl%%{éﬁgs cﬁaln%er 4201 50092 As shgvy& in FI GS.
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connected to the receiving members via the mounting members 536 as described above. Itis
understood that the semiconductor workpieces are thus positioned at approximately the same
angle of inclination as the process chamber 420.

[0092] As shown in FIGS. 21-23, the process chamber 420 has an exhaust vent 540 and a
exit port or drain 542. The exhaust vent 540 exhausts gases and vapors from the cavity 506
of the processing chamber 420 and out a vent outlet 541. Ina preferred embodiment, the
exhaust vent 540 extends about substantially the entire length of the chamber body 496. The
drain 542 comprises a drain trough that similarly extends about substantially the entire length
of the chamber body 496 in a preferred embodiment to drain spent process fluid and removed
silicon down and out of the process chamber 420. As shown in FIG. 22, the vent 540 may be
located in an opposing portion of the chamber body as the drain 542. The drain 542 has a
drain outlet 543 that is connected to a recirculation system 544 to drain the excess and used

process fluid and silicon from the cavity 506 of the chamber body 496 of the process chamber



exit port or drain 542. The exhaust vent 540 exhausts gases and vapors from
the cavity 506 of the processing chanber 420 and out a vent outlet 541 . In
a pref er rwd 2e068isaent, the exhaust vent 540 extends abedt/usadmsiesbs al |y
the entire length of the chanber body 496. The drain 542 conprises a drain
trough that sinmilarly extends about $2bstantially the entire length of the
chanber body 496 in a preferred enbodinent to drain spent process fluid and
renoved silicon down and out of the process chanber 420. As shown in FIG
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hydr oxi dbydrexds, hndrht;hmrmpdemtrmrdomlﬁw F@d,a?éldéf acig} andiphospiprc acidy @t ¢ aci d,

aci dic aélloges?ﬁgldggl%saﬁg bl d}% ;n%egkgjjul&’é %ﬁlxtfzd éﬂddﬁ B8 MR P@sSi bl e.

The proc urd can m xe usted to addr ess t he specific needs
of the Sy;ﬁ:blémfmee{d@(bﬁm]esﬁstml ume of the process fluid is typically housed in

the deli tank 546 f del iv ﬂ@@ ddi ti onal
conponenr@,w]ho " ?‘fmen?fﬁﬁ mf)erssogu d&%{w@ ol 1§glr?q%ver a af‘éé%sgoém in
del i veri agwfsiyubd& précess dhambetel20V Aditibzah korﬂments, holwe veyr mayxbsprovidedsr 420, An

exanpl e of | ui d. del i very sche IS s i F 6. J hat exanple,
a punp 53@&5”1%18@“?89 R qlﬁ%tm&qﬁ‘é‘ifgrsqﬁhﬁl A %‘%‘ﬁﬁpﬁé"?y tank 546 to
t he processatehanth etn ddfhpleAf hifluiddelia0 sitemptioi¢ishiech tdtiGezm Iitetdel i very tank
546 and the process

chanmber 420 to filte ep ss fl Addi tional ly,
a concentFaElo A PHBRSHD IS WebtoRHpPEle MPESs @‘é‘é ?IBE’ttv[/\%gﬁwf’lﬁ’éarg‘eﬂ OV_HS t ank 546
and the BIRERIRnURANNETA 4iREr 350 iPHOVHET beiiieen Gl deBiRéry #nk 36 @hd ahbpropes@c ess
fluid being delivered to the process chamber 420. Final {}éﬁég w neter 554
r

is utilizeanbepdHinifilter the processifiuite Asiditionglbea sorceiffaiion &an he process

provided between the delivery tank 546 and the process chamber 420 to monitor the
concentration of the process fluid being delivered to the process chamber 420. Finally, a
flow meter 554 is utilized to monitor the volume of process fluid delivered to the process
chamber 420. A heat exchanger 556 may also be provided in connection with the delivery
tank 546 to regulate the temperature of the process fluid therein. These components are
typically housed in the overall tool 410.

[0095]  The system may also include concentrated metering vessels 558 that contain
concentrated volumes of the various processing fluids. For example, as shown in FIG. 26,
three metering vessels 558 are provided. In this example one metering vessel contains
hydrofluoric acid, another metering vessel contains nitric acid, and another metering vessel
contains phosphoric acid. Each metering vessel 558 typically has its own metering pump 560
to deliver a specific process fluid from the metering vessel 558 to the delivery tank 546.

Depending on the concentration of the process fluid, usually determined by the concentration



chanber 420. A heat exchanger 556 may al so be provided in connection with
the delivery tank 546 to regulate the tenperature of the process fluid

t her ei n. Wbes@/amsponents are typically housed in the owveralskoosoedsostl1O.

[ 0095] The system may al so include concentrated netering vessels 558 that
contain concentrated vol unmes of the v&rious processing fluids. For exanple,
as showmn in FIG 26, three netering vessels 558 are provided. In this
exanpl e one netering vessel contains hydrofluoric acid, another netering
vessel cmohigir3s§2,mine of moeif the Imudingrpmmlpeﬁmmaseddsn gle\baﬂﬁlf Ipm::asstfhxiim'm

h hor | d. 558 t t
Do 36006 aiaRiareitied fukp  HFBRELLe RiprR R SR i, dBe el ' 52
to the dmbleﬂﬁg yes‘seﬂ?sfﬂﬁ85rﬂ@ be[ﬁemﬂd\um@ thé tdoh410¢ o:rmtmtna)abe susaf odtdid thé ocess

fluid, usu ed the oncentration jtor 55 one or nore of
the. et cRPHIUE BRI Sovia A TURHPepings SRLels i TogHER 't he

appr opr i oggldel iy explalﬁ@ruélo‘iﬁﬁ themBBbdoR bfbckdIRg HiRAWbrksibces OREBM didihingn Of
fluid therein. The neterin vessel s 558 may bhe housed_ within the tool 410,

or they R&FEENe RS &% PaHidedq Eor geeh plgpy 2 Sawaat% AiveIYURRK HoiehpicAliped to via
the et epioliod ARSIl 0 Rodclidnd 08 néueg’sary[@p@@%reaeﬂea%ﬁ@ nad rashew i n the
met hod for processing the workpieces, various cleanin etchln st eps
are provherse inpap delivery tanke}d6, the srasassig dluiieressay foélPﬂ@OBEe efching yigp caI ly
provi dedg [ h e- cl eani ng
Step 612 1@%@“‘#&8@2’&&5%%%&3@%&%%5&% S A e e B L G
necessar §olisbetching siep 8t Gmaxbahriuseyl igng @Edpam?d@@e?m@lﬂfeﬂﬁl mdgbsepar at e
delivery et chi ng
tep orirliitipg i iRt REBR3H:aMe Hofs REFEERALK b kgl Bkl ) 1O
processi dﬁjlvéﬂymmk Héc dbsmetprihpyessdhe5 38 mai thegeores lﬁl:hsedm)semeatﬁpdde/dr in yet
anot her rate delive tan jerl y therefore
be util |€hé & % %prg?nate 4%v%lt2}n\ll<§?1§](crn]_ %Perg% IY%%Pa lss I} e de&?very t ank
546 (onl &ddlnmadigl thtVfBbigCLﬂmh syssens Belivarsithe fEdc&s aﬁcﬁl)sed iﬁd:tdestslfhmhﬂrém thet he
reC|rcuIat|ons elivers t ces used ocess fdefromthe
process ]?:rﬁﬁeﬁf)‘élf ﬁg © ApBIPHRT 95 hlt“@’%@ﬁf 5%6? ‘5@‘]@%‘?{% © SETFBHEORGS YP-t he
current pr OCGEISOGESS-FGR TAROSESS ABRTUH NNl NG A BATCH OF SEM CONDUCTCR
WORKPI ECES [ Q9P SEMMONBUOCTOR WORKPTESES Ng a batch of sem conduct or

wor kpieces is 1llustrated 1n FIG 25. As illustrated therein, the first

st ep 600[009m]t i Oneimigthbl fbr@ﬁfcmmgadaa'tch op sengiecriuetgr \tzdﬁepl‘é&rs kpillegagedis to pl ace
t he wor kpi 4 430 Wit he back_ sid t he wor kpi ece 412
exposed. é&éﬁ‘a rade ‘Beré 2thf’g‘éﬁt 6‘88206 Bads Hﬂ‘alclhgel’g%ﬂn }“éﬁ%@sﬁllgzth? al r eady

in the workpleces is to place the workpieces 412 in chucks 430 with the back side of the workpiece
412 exposed. The second step 602 includes loading the workpieces 412 (already in the
chucks 430) into the carrier assembly 452 between the positioning members of the carrier
assembly. After the carrier assembly 452 is fully loaded with a plurality of workpieces 412,
typically 25 to 50 workpieces, the carrier assembly 452 is placed in the rotor assembly 474
within the cavity 506 of the process chamber 420 in step 604. After the workpieces 412 are
loaded into the rotor assembly 474 in the process chamber 420, the door 530 is moved to the
first position to sealingly close the opening 504 to the cavity 506 of the chamber body 496
(step 608).
[0098] After the workpieces 412 are placed in the cavity 506 and the door 530 to the
process chamber 420 is closed, the workpieces are prepared to be processed. Typically, the
workpieces 412 are processed while rotating in the process chamber 420. Accordingly, at

step 610, the motor 514 is charged to rotate the rotor assembly 474 within the process



chucks 430) into the carrier assenbly 452 between the positioning nenbers
of the carrier assenbly. After the carrier assenbly 452 is fully | oaded

wi th a plwoabecop3B wor kpi eces 412, typically 25 to 50 ROTRS2@502959% he
carrier assenbly 452 is placed in the rotor assenbly 474 within the cavity
506 of the process chanber 420 in stéﬁ“604. After the workpi eces 412 are

| oaded into the rotor assenbly 474 in the process chanber 420, the door 530
is noved to the first position to sealingly close the opening 504 to the

cavity Siember 420e The wietkeiectsotly rotals WithithaCag pssemblyg@p imthe sotor dseemiily kpi eces
412 ar eCAFMaﬁ&Qe tﬁeh@orﬁ%&!e& Xlﬁzﬁ& &%%Q@n%%%deﬁ@pr&a?e t{rﬁ%(gfegtgﬁﬁf Csc harmber

420 is oSed ie wor Kpreces are prepare processe ally, the
wor kpi eceplaiied ahovs. PNeat essed fhuidiis @ras@dahrpwr@ themnazales pszetb@sm&yanber 420.

Accordin 34 .S .¢ch I rotor
assenbl a%géﬁl}lblgng (?1&&8{1% ex%orsgégg H&L oqfh%cesﬁie Wor K p?%%é@' giiz Pate with
the car rarerotasdsbyrthbyoteiﬁ@samblym rotor assenbl y 474, however, the vvorkpl eces
412 al s ind ndent r ot nmove, axi all.y as expl ai pned above.
ext - prigBBs " Plans SPEBERPEV ALY P s E NP BEE (B0 2 it

assenbl yst@mlmmtleamﬂ@ﬂﬁa m@ﬁgled)mfdugmme@faray Aseinblyk10 atdsntd metehpose@r rier
assenbly 452 they are rotated assenb 474. In one
oo Mot g orkpRES S i grodtss SyuEER G RRROE e Eopabrai b 1 1
this st egh@d orkpicebLprri Me Eleatish somt@ﬁﬁﬁmahdtlhamhemﬂy @R M agsenbly 510
and onto the exposed portion of the workpieces 412 in the process chanber

420 to reomise dlephens of S aliQrapd SELOR. st wdirst spasscdenicsl “@h@ cl eani ng

solutio art%nhéw%sé et aInfthétfﬁrst GBhickPEYh $é) Kn AR SRR MPY wiliz&l ol €ast one
of H2O H2Q2 and Next, a first coarse chemcal etch is perforned at

step 6147°mpHe fapger ﬂwgﬁwwﬁ &hei subgtraistizam dhe syorkpigee Hhe r Afirdbe watsh cheigali s
utili zedytipig ﬁ@l@&}‘fﬁdloﬂrt&%orﬁﬂi@dég iid, %oﬂsfhch c§f~l§?§41§ gér?%rﬁlem pge workpi ece

412. After the coarse chemcal etch is perforne e Workpi eces 412, a
pol i sh cWerkpieeds 482 ehstépsdlpe Thoetpibritaof thepolignehiepiiest eich 10ss handheeqicls16. The
etch rat I f the
coarse tee%ff(t:ﬁelm%a{gghﬁei{ka? Elt@mr %?1 i e%@d é%bdgﬁﬁ rreg1 rt1 ttn@#ﬁ{a&g} %%Q }r&%h% cally

et chi ng thdn @oulpidepd Hlaeomplis apphang 8 ecluGqupdfyHE) HINO 50 iEtlaP(Dmomlﬁe wibrkpiefE3 an d

he 11 ur2r G AR BARR LR pich B g LY b ke B T hesc o
steps t hachiag prbcaaiesmhfopgleme& t#d 2tepy the bittinofdorkpiedes @1 i cigmiedGheigber 420.
D KSR, 23RBS AR S S kS e 102, ™
R nsi Ng microns. Next, the workpieces 412 are rinsed in the process chamber at step 618. Rinsing

the workpieces 412 generally comprises applying a solution of H3POy to the workpieces 412

in the process chamber 420. This solution is housed in yet another delivery tank 546. During

each of these steps, the used process fluid is typically reclaimed via the recirculation system

544, and delivered from the process chamber 420 to the appropriate delivery tank 546.

[0100] After the workpieces 412 have been thinned and rinsed, they are typically

removed from the process chamber 420 at step 620. Generally, the workpieces 412 remain in

the carrier assembly 452, and the carrier assembly 452 is removed from the rotor assembly

474 in the process chamber 420. At step 624, the carrier assembly 452, holding the

workpieces 412, is placed in the secondary processing module 418 for drying and rinsing

thereof. The step of drying and rinsing the workpieces 412 in the drying and rinsing chamber

422 generally comprises first applying deionized water to the workpieces 412 to rinse the

workpieces 412, and then applying isopropyl alcohol vapor or hot nitrogen gas to the



t he workpi eces 412 generally conprises applying a solution OGH3PO4 to the
wor kpi eces 412 in the process chanber 420. This solution is housed in yet
anot her daebizo@voe3tsank 546. During each of these steps, rhe/uss@d/ oprsogess
fluid is typically reclainmed via the recircul ati on system 544, and
delivered fromthe process chanber 4#9-to the appropriate delivery tank
546. [0100] After the workpieces 412 have been thinned and rinsed, they are
typically renoved fromthe process chanber 420 at step 620. Generally, the
wor kpi ecesrkgib@esrte dgi the wnrkpteeescid rallevhilgspianine yheagakpieged 41heEashof these assenbl y

452 is r ved fr t he rot.or y 474 in the process chanber 420. At
step 624ﬁ‘rﬁgﬁréla%aer%%elrnygggléoﬁbﬁrggfi’gw ol ding the workpi eces 412, is placed

i n the sm@aoridar nftpr the esskipitgesdidbe betBcleared dnd dugyl, edanmienassengply A8 isof . The

step of drying.and rinsing the r kpi S 412 ,i.n e Ny nd i nsing
chanber Vﬁ‘gﬁ%‘?l 9 VCWﬁ%rPF%Cg?V&?IPE? %2% A S;tﬁpﬁ% %'d & |E gt i géeéd/&l%/g’to rgcp getC T the
wor kpi ecep #d Zntdved fromahd LigristasskinbgCles, «hd Zinaltynat steh €80 dieptoykpiges 412pr opyl

al cohol vapor or _hot nitrog gas to theworkpieces to dry the workpi eces
412, aIIa%?IP%Vegﬁqoﬁﬁpﬁﬁh‘{C}ﬁ%gkor kpi eces 412. Each of these fluids may be

held in get @HINNED@MI/@)ND‘(RNOR[V@@Q%IECEEF the workpi eces 412 have
been cl eaned an ried, e carrier asse y 452 is renoved fromthe
secondar p1p2joc e SEicbRiENes nd B FGSS1epl, GirGesulingghiape a2 Mhidonducvarr kpi eces 412
are renoved fromthe carrier, assenbl

] . y 452, and finally at .step .630 the
wor kpi ec#etkpiese 30 propessrs\Aserrding i e Brogess 8&@‘6 prgent Qveﬁ‘ﬁ%mgae éﬁ%@iﬁ%mm
VORKPI EClx [10:8Rd 2061d) tHethiBh&NGSkpiew 300s Ednkpdised 8F alrdm 70hgd 4 it Hodn@2.t hi nned
sem conduct or wor kpi ece 50 processed according to the{l}ggi&f ss of e

C . h
present ThyamT0aniommed atee pesipbsty pbde watkpifse of pibig iness themainbef% g
wor Kpi €C6; S@e a1 G OWRE ﬁr@&sﬁ{l%ﬁaﬂdﬁﬂ@ séBicofdhcior W50, ik-prddB&ed i M 70 i's

formed at the periphery of the workpiece 50 and is integral with the main
body 72. wodpiacaf? yill have s maineedy TR gthar thiskrestles i HRduietons aifsr #Bi’8ces 50,
the proc - ' s ' TR WEBrdd ddbdekRgss | ess

t han 125@%?18%@659%%3&%@%%%@%2 6?%%%&5@@?\ a a\r%a{ngré of approxi mately
600 to 7B&weves itersain bady7Xthiskesss will beripo dhansl@) mierone preferablynlessigmibody 72
thi ckness .will be |less th 1.Crons,. . o | 2 £ m crons,
and espe&lcéf’?syacheggecf%lgrllesggl a;rlnagP{(%gnr(s&Fs'Qgs n[rlfeglrtllt(8 fl‘%{ﬁe ,IMI% k@ﬁ??ﬁ%%?gt Eﬁg formed at
t he excl wsdlwivnzoneofihe otkpiwoe kpaelcell h@veametidth (shovwmaasew in FiGA10) it sanga as w i n

1, 10) oL 385 55 S B, RS oo o 1

subst ant badyl 32 dnli@ins 20 kre ARt ifdin saBstidtiallpthe sirthé materal as the pre-thinned
workpiece 50. Most preferably the main body 72 and rim 70 are comprised of silicon.
[0103] As also mentioned above, it is contemplated that workpieces 50 that have
previously been thinned by another process can be thinned according to the present invention.
In these instances, the initial thickness of a workpiece 50 to be thinned according to the
present invention may be 200 microns or less. In such case, a workpiece 50 thinned
according to the present invention will have a main body 72 thickness less than about 50% of
the rim 70 thickness, preferably less than about 40% of the rim 70 thickness, more preferably
less than 30% of the rim 70 thickness, preferentially less than 20% of the rim 70 thickness,
even less than 10% of the rim 70 thickness and especially less than 5% of the rim 70
thickness. It is also contemplated that the present invention can be used to thin workpieces
50 of varying sizes. Accordingly, the rim 70 will preferably comprise less than
approximately 5% of the back side 53 surface area (BSSA) of the workpiece 50, more
preferably less than 3% of the BSSA, and even less than 1% of the BSSA.



wor kpi ece 50. Most preferably the main body 72 and rim 70 are conprised of
silicon. [0103] As also nentioned above, it is contenplated that workpieces
50 t hat haoeo@mesiseusl y been thi nned by anot her processPpcarnsh@sokesaned
according to the present invention. In these instances, the initial

t hi ckness of a workpiece 50 to be thidned according to the present

i nvention may be 200 mcrons or less. In such case, a workpiece 50 thinned
according to the present invention will have a main body 72 thickness |ess
t han abojet0410% Nimédbes mbdi¥iddlioh$inak bemade tp tiefferegbihy invemmontwithouabout 40% of

the rim70 thickness, nore preferaply. |less than 30%of the rim?7

t hi cknes&Paiyng r@?‘éﬁet basic t?cpg‘%ﬂ’ﬂ’?ﬁﬁ %%gi‘fsthetmgsepﬁ erger h?sgq?ﬁlégésq?r%ee\gen | ess
t han 10%nQfibsidBalrdetiil 4t BicFdHBE Bond BEMBRRPEifR dnybddasents, ik Si%kidfintiee rim 70
thickness. |t is also contenplated that the present invention can be used
to thin sbViljeesaize B9t grangesryayRy @3ds é@rem%%ﬁmjm&g fFam teisHRPe @G | |
preferab%%ﬁnggqﬁ§ﬁﬁ&§ss than approxi mately 5% of the back side 53 surface
area (BSSA) of the workpiece 50, nore preferably | ess than 3% of the BSSA,
and even |l ess than 1% of the BSSA.[0104] Nunerous nodifications may be nade
to the foregoing invention w thout departing fromthe basic teachings
thereof. Although the present invention has been described in substanti al
detail with reference to one or nore specific enbodi mrents, those of skil
inthe art will recognize that changes nmay be made thereto w t hout
departing fromthe scope and spirit of the invention. CLAIMS Wiat is cl ai ned
is: 1. Achuck for receiving and supporting a sem conductor workpiece with
a device side and a back side, the chuck conprising: a body for supporting
t he workpi ece; a retainer renoveably attached to the body and adapted to
cover a peripheral portion of the back side of the workpiece; and a nenber
formng a seal between the retainer and the back side of the workpiece. 2.
The chuck of claim 1, wherein said body conprises a groove for accepting a
portion of the retainer. 3. The chuck of claim1l, wherein said body is
conprised of polytetrafluoroethylene. 4. The chuck of claim1, wherein the
retainer is conprised of



pol yvi nyl di enefl uoride. 5. The chuck of claim1, wherein the nmenber is
conprised of a conpressible material. 6. The chuck of claimb5, wherein the
conpr essiwbeomaerssal is a fluoroelastomer. 7. The chuclkcofusedoaionasss
wherein the conpressible material has a Duroneter hardness greater than or
equal to 50. 8. The chuck of claim 1-2%herein the nenber is a

fluoroel astomer Oring. 9. The chuck of claim1, wherein the nenber is
positioned in an annular groove in the retainer. 10. The chuck of claim1,
wherein the retainer covers betweerCABMS 1nm and 10 nm of the periphery of
t he back side of the workpiece. 11. The chuck of claim 10, wherein the
retai ner coVbatds eimgdish about 1mm and 5 mm of the peri phery of the back
side of the workpiece. 12. The chuck of claim 11, wherein the retainer
covers betWeen Ahuek o Faseixing and pHAPEHING A ETpiePRAYRF YOSPIFh®IRACK si de of the
wor kpi ece. d%@lceﬁd@gﬁ&%agﬁ)&dé Qﬁ@dh\’lbl@&)ﬁ?ﬂi‘ﬁmﬁuli)port' ng a seni conduct or

wor kpi ece with a device si de, bevel "'and "a back side, the chuck
conprising:a bod@oﬁa@rﬁ@P@tlgémWHMWor wor kpi ece support surface; a

retai ner renove peri pher al
portion of backqg‘%t n&&%ﬁ&x{]}gﬁytﬁﬁé&gggﬁﬁgb’o |Qi %g&@g&%&l&%@%gg&?@ %lt he

ret ai ner anmrticmrorﬁthw@adis;mftlxewmgmmhedret ai ner and the back side of the
wor kpi ece; and a i i i rmng a seal
bet ween the ret alniegn?o%g%ﬁ ?1% g%%g&%%%t.he?ﬁaem%ﬁ&g}{%bgag?y&ntfig wherein the
body has a wdrkgiedeor med t herein to center the sem conduct or workpi ece on the

wor kpi ece suppor sur k of cl er el the retainer
conpri ses éli‘ Iﬁtog?e@%g W}%?ﬁedn faﬁ&ej czglg&?m%%?lggogge a et {‘%g configured
to accept tﬂbﬂuﬁﬂﬂﬁ@&é{&ﬁl&r menber and engage the retainer to body. 16. The
chuck of claim1l

, Wh in tge bod i.ses an agenment nenber and the
retai ner cohpri sTg% Cl&”ﬁé’?@%’é‘l Faé‘gg‘? 1%1%%1&5?6“?%2 engagenent menber and
polytetrafluoroethylene.
4, The chuck of claim 1, wherein the retainer is comprised of

polyvinyldienefluoride.

5. The chuck of claim 1, wherein the member is comprised of a compressible
material.

6. The chuck of claim 5, wherein the compressible material is a fluoroelastomer.
7. The chuck of claim 5, wherein the compressible material has a Durometer

hardness greater than or equal to 50.

8. The chuck of claim 1, wherein the member is a fluoroelastomer O-ring.

9. The chuck of claim 1, wherein the member is positioned in an annular groove
in the retainer.

10. The chuck of claim 1, wherein the retainer covers between about 1 mm and 10
mm of the periphery of the back side of the workpiece.

11.  The chuck of claim 10, wherein the retainer covers between about 1 mm and 5
mm of the periphery of the back side of the workpiece.

12. The chuck of claim 11, wherein the retainer covers between about 2 mm and 4
mm of the periphery of the back side of the workpiece.

13. A chuck for receiving and supporting a semiconductor workpiece with a

device side, a bevel and a back side, the chuck comprising:



engage the retainer to the body. 17. The chuck of claim 15, wherein the
engagenent nenber and the recess are positioned between the first and
second seab.20d68237Bhe chuck of claim 16, wherein the engagermsedosoeesher and
the recess are positioned between the first and second seal. 19. The chuck
of claim 13, wherein the retainer cov@¥s the bevel and a peripheral portion
of the back side of the workpiece when it is attached to the body. 20. The
chuck of claim 13, wherein the retainer and the body each have an outer end
configured to f@rhwdahmmwsenﬁ@mdmdwwcsklaéqwesnppostsarfgaged to the body. 21.

The chuck of cl aj V\,her 0, [ t di g%ﬂ nt of the
retainer from t%eg%&lg”em?ﬁea i'?(hattatgc g%ﬁlgpo%ﬁaglfl %p%ﬁ%ove?gﬁ gglgody IS
conpri sed cﬂortaaomiftbedshﬁdiedsfahe\m@kpxec[érylroneter har dness, BDH and t he retainer
is conprised of rial [;(nt:hgfeta Dur ter har ness BDH . bei ng

greater than RDA. Hitf?ea AISPRS @EﬁSﬁ nﬂ&gé‘ B‘feglég‘eﬁ%f@f‘ §™4 devi ce

side, a be\,tﬁéb@;kdlcaob&@kv@kﬁ@emd prevent| ng a process fluid from
contacting the device Slg‘ & h lTgweral gortl on of the backside
of the wor kpi ecé SBeRPASeAl isposeehify ‘?gre&“l’f&é & AP CRVEThF f4HAT: a body
havi ng a r%a%wagl a surface for supporti ng t he wor kpi ece; a retaining
ring havin an _engagenent nenber configured to cooperate with the recess

in the bodyl%and TherBirk06rpingd3, éz@ﬁr%@eP@niYehaﬁaﬁtspmrwsdﬂ@reem@osHey such that

the retai n'tHQseErhE&dﬁ&&e&&k{nQ&&%@%o&ﬁfécéh@p&%ﬂrﬁ@@r al portion of the back
side of the workpiece; and an annul ar cavi a conpressi bl e nmenber

di sposed t & ei Ahe shuckef glaivg 1% Werin ‘lhémﬁ@@ﬁi comprises pmprgALRIenE Mgmherd t he
wor kpi ece, LRenSRal ¢ ﬁ%@%geggss Itcgrg e&qga&e%tj thd fhgﬁ#e‘?ﬂ@g?&% ,hg9 the

peri pheral portion o eve p| ece. 24. The
chuck of cleagrge2l: refeiner &sibodyhe retaining ring further conprises a second

onnul n SR i PR FSTRLSEOL AL JRINGL A BROsRL el T (o
of cl ai m 23ndwieeeriner ¢dugprisermpreesscdnfigurd nbecert ﬁlemmgqgemsmtdnmbeaand
engage the retainer to the body.
17.  The chuck of claim 15, wherein the engagement member and the recess are
positioned between the first and second seal.
18.  The chuck of claim 16, wherein the engagement member and the recess are
positioned between the first and second seal.
19.  The chuck of claim 13, wherein the retainer covers the bevel and a peripheral
portion of the back side of the workpiece when it is attached to the body.
20. The chuck of claim 13, wherein the retainer and the body each have an outer
end configured to form a notch when the retainer is engaged to the body.
21.  The chuck of claim 18, wherein the notch facilitates disengagement of the
retainer from the body.
22.  The chuck of claim 13, wherein the body is comprised of a material having a
Durometer hardness, BDH, and the retainer is comprised of a material having a
Durometer hardness, RDH, BDH being greater than RDH.
23. A chuck for supporting a workpiece having a device side, a bevel and a back
side and preventing a process fluid from contacting the device side, bevel and a
peripheral portion of the backside of the workpiece during a thinning process, the

chuck comprising:



corrosion resistant material. 26. The chuck of claim 23, wherein the body
supports the entire workpiece. 27. A process chanber for processing a

pl ural i t ywof2sensmsenduct or wor kpi eces, the process chanmper/useonsnesphg: a
chanber body having a first end, a second end, an outer wall, and an
opening at the first end leading into?% cavity, wherein a carrier retaining
a plurality of workpieces is renoveably positioned within the cavity of the
chanber; a door assenbly adjacent the first end of the chanber body, the
door assenbly habodythaaingaoeceshaid achdsedon suppwipestheyoddpiectie chanber body; a

not or connect ed tgg/.t nber body to rotate the carrier within the cavity

he ch
of the chamber BRI &REE ij}%lvné“’f:)ray assenbly having a nozzle to spray a

process fluid into tdeengagenieyt mémbdieonflzarddeo clapemteanith that@esxptsed portions
of the plurality of workpieces in.the.carrier: a t in the chanmber body
Lo vent "vapeisetEreteE et ge tsterine 5 hslod RuchiBhe hnb it tons endi ng
from proxi m8lert M6 bbvel sid @8 Peripheial SOFHiHIL thdtack sido bfkhe Rdri@iect;vad chamber body;

and, an drain trough in the chanmber body, .the g":;qai trough extending from
proxi mal the first efftPBlapeayity wih acAEPElA Ierbe Bt Iiter body to

drain pr Oc?éx%liﬁé M lﬁét@é@nttﬁ@re%‘a@:ﬁﬁé Hnﬁnd&l’iﬁv&hﬁ@&?ﬂlel@@ﬂw&&m@h& process
chamber of claim 27, wherein the vent and the drain trou%géjg‘geiﬁgr ovided in

radial |y omrsessilpidbemsoppctingdbeasaintiasl poEigy of i baghside gpd) mber of

claim 27, fyribher..conprising a rotor assenbly positioned within the cavity
of the char%%%rg%%lgy, the carrier being positioned wthin the rotor

assenbly, &dd wibe sk phielainp2hwheieinberetaifing BroIUThFCORPrsEsagesBdat e t he
rotor ass erggrr%%iar\@agiwo@%t% Q@ec%ﬁ'@gg}ﬁi{re 1% y erht dfsﬁ%s_@& th%x%?r?f&) kfmpgQVi di ng

rotati onal Ion e carrrer an e plurality of workpi eéces therein.
30. The pr ceddstvehmthbestaipingeingiand BF worlipiacei n t he carrier has a plurality of

posi tioni ng,.nme rs, retai.ning, t i . sHoe id : rrier, the
posi tioni n%smegﬁg? ghuﬁrﬁg\gfl 1|nhg ’gjﬂgraeigﬂééé&ﬁggég%ﬁgcen?I%F&%lgeedcccgg. 31. The
process chanhediofesichati mat@thi. wherei n t he workpi eces are free to

| ndepende nt2|6y ' thg E:I?ucwio% Qlla{r]n E{' SR t-hg Bc')dy supports the entire workpiece.
27. A process chamber for processing a plurality of semiconductor workpieces,
the process chamber comprising:

a chamber body having a first end, a second end, an outer wall, and an opening
at the first end leading into a cavity, wherein a carrier retaining a plurality of
workpieces is removeably positioned within the cavity of the chamber;

a door assembly adjacent the first end of the chamber body, the door assembly
having a door that closes the opening of the chamber body;

a motor connected to the chamber body to rotate the carrier within the cavity
of the chamber bo‘dy, and;

a spray assembly having a nozzle to spray a process fluid into the cavity of the
chamber body and onto exposed portions of the plurality of workpieces in the carrier;

a vent in the chamber body to vent vapors from the cavity of the process
chamber, the vent extending from proximal the first end to proximal the second end of
the chamber body; and,

an drain trough in the chamber body, the drain trough extending from
proximal the first end to proximal the second end of the chamber body to drain

process fluid from the cavity of the chamber body.



32. The process chanber of claim 27, wherein the housing has a liner in the
cavity thereof, the liner being made of at |east one of

pol yt et r avbrovenR815y| ene or stainless steel. 33. The proeesasSehanesps of
claim 27, wherein the spray assenbly extends from general ly adjacent the
first end of the chanber body to a di-88-ance proxi mal the second end of the
chanber body. 34. The process chanber of claim 27, wherein the spray
assenbly conprises a spray nmanifold having a plurality of nozzles. 35. The
process chasber Toé pokess th8dher whaaiei 27, whereigpheaxenhand thodinteongh e i nl et
ports. 36. The.pr. ss,_chanber erein the inlet ports are
provi ded atpr%‘ﬁ os'fll?r%ta‘%i Zlﬁd’gp%sfngt%easggrh%mnng%f? d. 37. The procegs chanber of
claim 27, wviver emhe ptmeessphaybeassﬂmthigﬂ fuothier dospsisiag b irotet assquitdy nani foI d

having a plurali f. nozzl.es, second spray,manifold

o ur o ¢y s gsesudin B8 Ci iR Gte Bt B AR PR RS e d R 0 e
first sprayhéppdrfagiethbiaand \Wibrblﬁ kl&tmdit@ﬂ’drﬁles tha totovhBseaibly tohetaaﬁn@mbrs pray

mani fold has two inlet ports. process chanber eﬁ aim?27, further

conpri si ng Xlehlﬁéttﬁfé‘P@b‘?deﬂ%é]t‘eeratof B5Seh yé’ﬁoé' 'é%roﬁaélﬁﬁ} {PUB&r e t he

chanber bodye aidertah@ HaPldsRit L FolkpRERItReréth. an incline. 40. The process
chamber of claim?27, wherein the door noves froma first 03|t|on to a

second posi3% on The peocess shaskes of #laim, 27 Fheringhe $eries hanz Ayas#y ¢fhe cavi ty of
the chanmber,d@dyink HleHBQrsfrétSﬁfn RIRSW rkPiBoes BABddhE e RWirieY, tl}iheﬂdaﬁlo% essi bl e
t hr ough the openi hg when t §oor is in the second position. The
process chmberwrowmgmgmbetmmWe@mnl@ieﬁg a |inear track supportl ng
the door, tfie d 0k Lhen 3d. G é\tvb LQ ddgecSgcond position
about the Iillnea(rﬁté C{é_s’&%gﬁﬁex process chre{r%b lepr (?CES%I ng a plurality of
seni conductiodepemdekiy rotats withinghgandsss s chanber corrprl sing: a chanber body
having a figst %9 Pm%es%%ﬁgﬂ@er%mm GHbRL dPhdusinBifh AlnLREAL D L Ne
first end |'€adin nto erein a carrie alnlngapurallty of
thereof, the liner being made of at least one of polytetraﬂuoroethylene or stainless

steel.

33.  The process chamber of claim 27, wherein the spray assembly extends from
generally adjacent the first end of the chamber body to a distance proximal the second
end of the chamber body.

34.  The process chamber of claim 27, wherein the spray assembly comprises a
spray manifold having a plurality of nozzles.

35.  The process chamber of claim 34, wherein the spray manifold has two inlet
ports.

36.  The process chamber of claim 35, wherein the inlet ports are provided at
opposing ends of the spray manifold.

37.  The process chamber of claim 27, wherein the spray assembly comprises a
first spray manifold having a plurality of nozzles, and a second spray manifold having
a plurality of nozzles.

38.  The process chamber of claim 37, wherein the first spray manifold has two
inlet ports, and wherein the second spray manifold has two inlet ports.

39.  The process chamber of claim 27, further comprising mounting members
connected to the chamber body to secure the chamber body and the workpieces

therein at an incline.



wor kpi eces is renoveably positioned within the cavity of the chanber; a
door assenbly adjacent the first end of the chanber body, the door assenbly
havi ng a woanoa/d2ats3cl oses t he openi ng of the chanber bo@gT/Us2005t009598
connected to the chanber body to rota{’ the carrier within the cavity of

t he chanber body, and; a spray assenbfy having a manifold and a plurality
of nozzles in comunication therewith to spray a process fluid into the

cavity of the chanber body and onto_exposed portions of the plurality of
wor kpi eces #On t HB° BIgFess ghambenef Glagmy X7 oVaerpig jherflponmpyssdtom #figst port and an

OppOSi N S§E&IRGh fol s8éonA Yolitibi Y A6 &lirglyé1sih Qof)é?ﬁlmmﬂlé Qhfly of?3. The
process chanber of claim42, wherein the first in et.ﬁ)ort isat a first end
of the manithothdmbertednindhefirst pesitiogetndribe Ganitebeipgpacessiblethrongkheond end of

t he mani f oly eni%'whémﬁe 96&9%%%&@@&9 siffp.claim42, further conprising a
ol d” havi f

second mani aving a plurality nozzl es in communication therew th,

t he second 4dani bt propessy thegnbar 6f laim 40nfugtherpomprisingla Hneap ppdsiupppréecond i nl et
port. 45. e ' j , i ae firrst, inlet port for
t he second-[llr;rég%ol%g’%%d&i% rsﬁlgg@? ?l{of)n(r}{é%ﬁ%ﬁ %Bt#irt% g%cghgp(gtﬁﬁoél alg 8§t(§lrlled mani f ol d,
and wher ei dingargiaclond i nl et port for the second manifold is positioned at a

second end ,of the 0 ifold. .46, 00l. for thipnning a plurality of
sem conduct4g'r thl)1 r%%cﬁgscée}lgfng?arﬁgr R 861° B0 @failgyn(g:sgmgg%$lﬁg’ ;Wog(pbeicgsc ess chanber
i n the cabitleggroceshehambawespricingnber conprising: a chanber body having a
first end, a second.en n outer wall, an opening at the first end | eading
into a cavity, &CUARRET E?Qy?ﬁémgﬁgﬁﬁé}l&’Bﬁfﬁ‘i?nf%’%é?]f’%@%‘ﬁ?}ﬁ§n4 FHIRME cavity,
and a drai nt the Gy bnd Ieadiliein@ediRy, viettin 4 Carfidrabiiininde Hhikees fluid fromthe
cavity; a door .assenbl nnected.to t he chanb adj acent the first

C 1 r body
end of the “ORRIFET 1S5 Fa‘ﬁ}ﬁaoﬁﬂ%&f’d&’é@%SFVH&QE%@C%&%& that cl oses the
openi ng of the ghadHagembBtdjacant SRS MYt A8 SLIHRLNanRRY b&tY, the BB ds@inthiy N

association with a plurality of
aving a door that closes the opening of the chamber body;

a motor connected to the chamber body to rotate the carrier within the cavity
of the chamber body, and;

a spray assembly having a manifold and a plurality of nozzles in
communication therewith to spray a process fluid into the cavity of the chamber body
and onto exposed portions of the plurality of workpieces in the carrier, the manifold
having a first inlet port and an opposing second inlet port to provide fluid into the
manifold.

43.  The process chamber of claim 42, wherein the first inlet port is at a first end of
the manifold, and wherein the second inlet port is at a second end of the manifold.

44.  The process chamber of claim 42, further comprising a second manifold
having a plurality of nozzles in communication therewith, the second manifold having
a first inlet port and an opposing second inlet port.

45.  The process chamber of claim 44, wherein the first inlet port for the second
manifold is positioned at a first end of the second manifold, and wherein a second
inlet port for the second manifold is positioned at a second end of the second
manifold.

46. A tool for thinning a plurality of semiconductor workpieces, the tool

comprising:



nozzles to spray a process fluid into the cavity of the chanber body and
onto the sem conduct or workpi eces; a delivery tank in fluid conmunication
wi th the woaoesr3tsbanber, wherein the delivery tank retacmasaosobesoe of the
process fluid, and wherein the process fluid is delivered fromthe delivery
tank to the spray assenbly of the protess chanber; and, a recircul ation
system fluidly connected between the exit port of the process chanber and
the delivery tank to conmuni cate used process fluid fromthe process
chanber to the dedbineery tank. 47. The tool of claim46, wherein the vent

extends from supst anti .end of the chanber
body, and wher ef RFHE® Mﬁlﬁqg calbﬁl%% theé)x?cegsacgm?lbércg%@gsél intially the first
end to the second e%lﬁﬁbéﬂ]ﬁdy&h&mﬂwf@oﬂyﬂ 4 secoitcbdnd, pravesallfdui d fromt he
cavity of the chanber erei.n the spray
assenbl y extend@@%rﬁ%‘@%?tﬁwﬂ?add’?%@ ?avﬁﬁgvﬁltrlgtth c;l?ar\ﬁgrboﬁ\étchanber body
to a distance pynivifs ﬁ&iﬁr@%@ﬁ@daﬂwdr@ﬁl tiogh mhaedRmbboshdy tel@ainThe t ool of
claim 46, wherein the manifold has two inlet ports. 50. The tool of claim
49, wher ein t hettemresessiBiq gomfe BYEGi ded at opposing ends of the manifol d.

51. The tool of clai J‘llcf’o@ass&’ﬁgl %bﬁhe&t@@t&tﬁéé‘%nﬁb%ﬁ&fd?' jabHeifiaend@ first
mani fold having a pluralit nozzl es, and a secondJ mani fol d having a

plurality of no¢kthesghangpr bGF]bieth? dear agremblyaning ¢ doghihateiqses e opening: nani f ol d
has two opposi ngfghglzﬁdtmbgpg({] and wherein the second manifold has two
opposing inlet ports.>s3 "tool of claim46, further conprising a carrier
retaining a pluralityspdy assrmblohdvpisccanifoldia aé%’rﬂlatl@?wlﬁléﬁ Rylignefveabl y

| ocated within %Qv Ber®RNY b &ho t he chanber
body, and wher eﬁ%{Z&%%wgﬁr ‘%e%l%/@géif Jéﬁlr@oto1 asse yerto §Fot at eothe r ot or
assenbly w t hi ntltersemrchadmeurwbdwce% he rotor assenbly providing rotational
notion to the cargrier ondy I I cJhe process
chanber of claifh dglé er)(/\sﬁ%q(rlélﬁ Oé“ "(':uct?ér'ai%g[rl &ﬁmﬁ% %%gsrctgFﬁF& 6elPe]f‘giI)lisﬂlltl oni ng
menber s r eldaliverngnk hegaisenvohonoofahoprovess ﬂmdea:ndswlmrenetlig@rqcesstﬂwl isarrier, the

bor kpi oces CEveEry i Bt RS i Wrpuh AL AE Pr S FRRERER 1 1 e

carrier. a recirculation system fluidly connected between the exit port of the process
{
chamber and the delivery tank to communicate used process fluid from the process

chamber to the delivery tank.

47.  The tool of claim 46, wherein the vent extends from substantially the first end
to the second end of the chamber body, and wherein the drain trough in extends from
substantially the first end to the second end of the chamber body to drain process fluid
from the cavity of the chamber body.

48. The tool of claim 46, wherein the spray assembly extends from generally
proximal the first end of the chamber body to a distance proximal the second end of
the chamber body.

49.  The tool of claim 46, wherein the manifold has two inlet ports.

50.  The tool of claim 49, wherein the inlet ports are provided at opposing ends of
the manifold.

51.  The tool of claim 46, wherein the spray assembly comprises a first manifold
having a plurality of nozzles, and a second manifold having a plurality of nozzles.
52.  The tool of claim 51, wherein the first manifold has two opposing inlet ports,

and wherein the second manifold has two opposing inlet ports.



55. The tool of claim46, wherein the delivery tank has a heat exchanger
coil to regulate the tenperature of the processing fluid in the delivery
tank. 56.woheodiasts3of claim 46, further conprising a noeatriusgooseedses of t he
chanber body mating with a receiver ig t he cabinet to support the chanber
body at an incline within the cabi net3357. The tool of claim46, further
conprising a plurality of netering vessels in fluid comunication wth the
processing chanber, the netering vessels containing processing fluid for
use in t he 3r oc &8 taskofPhaimsiés fortBercmprisinga suTisTaBRmng A uAbTiobiece. 58. The
tool of cl adikpadees,itht dabdr bERTRIcVEMY RedtEd @ftﬁiﬁgr&umﬁéeﬁgye @&ﬁb@@t ering

vessel to selectively dose the processing fluid int Ivery tank to

mai ntai n anvidpphe pavifod thewhembar badyi ard wherein diei reetprdriviee theirotor 59. The t ool of
claim46, f Ut BRI toCAR S itheh th ﬁ?ﬁ bet ween t he
delivery tgnf aﬁgotﬁé pf%%ggg&% a érﬁn&%é%@#ﬁ 39%%#%&%§§%§4% in .

del i ver i ng pprvadiesoiatigngl inudtion to hercartier addkénrieondutmnivotkpiepesabasia. chanber ,
wherein the,fil i t he. pr. SSi fluid transferred.to the process
chamber, a(ra?é' V\htgséepfﬁ)k%s&gﬁa??bg\r/vo'frrcgatngl%%h‘éfé%%?glse Fhe! é?fsoqﬁjilt“a@?" %rocessing fl uid
bei ng del i pesigohitpmemberprepaisiag the anbexducodworkpicésaml edgd inchadami&d, furt her
conprisinga concentration noni.tor between the delivery tank and the
process chéhrﬁ)peorsmfbgméﬁeg)rbﬁ]isﬁéovt‘chrég () & ﬁ?erﬁﬁ iEJB‘f?nbﬁemf“fq.‘ﬁd o OrkINECERr ocessi ng
fluid delivesliw the woleideowasipeidantyabiatebrithin heeadenl of claim 46, further

conpri sing seconda rrocess chanber .in the cabinet.62. The tool of claim
46, furthetsgcon%ﬁ‘?gof’{\éc uﬂi‘r‘@i Whprein e delivgrn fnk hasasat ichamesr 9B cabi net t o

dry and ri nglatdhe WaipgeRinge 6f @ bREesking Nag ibﬁ@_meﬁwr'dﬁfaﬁla- 63. A nethod for
si mul taneously processing a plurality of sem conductor worKkpieces,

conpri si ng Phe $heigs! efrclaim4qcfurber somprising 4 mpuringwsnbst elcthecliamber carri er ;

| oadi ng t h@odPbtiy witta RcBYQGRES RN RS uppdrh e RAARRS BokNARIP RIL1EONP! 1 Si ng: @
chanber body&}ﬁqgvir%rma ?i Fst end, Ca secor?gpernd,e an out%r wa ﬁ{c ngeﬁd an

openi ng at " the eabinegnd | eading into a cavity;
57.  The tool of claim 46, further comprising a plurality of metering vessels in fluid
communication with the processing chamber, the metering vessels containing
processing fluid for use in the processing chamber to thin the semiconductor
workpiece.
58.  The tool of claim 57, further comprising a metering pump for each metering
vessel to selectively dose the processing fluid in the delivery tank to maintain an
appropriate concentration of chemicals therein.
59.  The tool of claim 46, further comprising a pump, a filter and a flow meter
between the delivery tank and the process chamber, wherein the pump assists in
delivering processing fluid from the delivery tank to process chamber, wherein the
filter filters the processing fluid transferred to the process chamber, and wherein the
flow meter measures the amount of processing fluid being delivered to the process
chamber.
60.  The tool of claim 59, further comprising a concentration monitor between the
delivery tank and the process chamber to determine the concentration of fluids in the
processing fluid delivered to the process chamber.
61.  The tool of claim 46, further comprising a secondary process chamber in the

cabinet,



a door assenbly connected to the chanber body adjacent the first end of the
chanber body, the door assenbly having a door that noves froma first

posi ti on wben@e3tshe door cl oses the opening to the cavipCy/ustooshessehanber
body, to a second position whereby the opening to the cavity of the chanber
body is accessible; a spray assenbl y-3kaving a manifold in comruni cation
with a plurality of nozzles to spray a process fluid into the cavity of the
chanber body, the manifold having a first inlet port and a second opposi ng
i nl et portef.or THRGEHI\GE BRI BE, fiiet easprising adirying tad iinsingt dhemberrwithér i n t he
cavity of the process chanber; and, spraying a process fluid fromthrough

t he nozzl egleéfﬁlan%ﬁo%}Bfa@QBB%eetgleBS‘?TieS%ﬁW%bﬁsgb%r'?ﬁegl'ces inthe carrier. 64.
The net hodgpf chaieMdaZer WhekBksusiyBodeading Eplulaliy of sghicomductoy of positioning
menbers, wherein the workpieces are inserted into the carrier on-edge

bet ween t h&OP®Eres: eRMRTFiNeshbEsRS o165, The nmethod of claim 63, wherein the

retainers for tﬁgciﬂgzgglmag@}egfmédeg;ﬁlmﬁ@gs, and further conprising the
steps of: placing the chucks in the carrier and between positioning nenbers

thereof. 66. Thisadieg thegamsier iladiresesThambey (BF RTOCess © SOTERRNE a peri pher al
portion of a backsidg RIBEESHirs! §AV4 forf entl €SIt WAIOIndans ur f ace
area of the backsi dgacg%gtg%r\gﬁ\?\gripi e‘cersS expose(()tl. 67. The nethod of claim 63,
further conpri sémgingheths fiegy sndleadipd Wmtd aggvitYie carrier in a rotor assenbly in

the process chanber,, th WibBEb Ry ABfaOdnt (@ PsscRAYET i Ng t he
notor to rotate the aré%og?ﬁ%@@gég?%g?ﬂpﬁh%&%r ocessych}gnﬁler. 688. The net hod

of claim 63, whefrtké chantber oglyr the dooressembily having adger thatmpgvas frgmgffirst

pol ytetrafl uoroet hyl ene. ,69. The : i beFONMPrising the
step of sinultah® §I“51e é’ﬁ?t?en‘igooﬁ%lgg %&%%R%Igétoﬁ%%ag@?l?{#%%ﬁﬁg process
chanber, the prpaBs® aBenmdaositiay vheely tieopentngas thexaenuy tie dwmperoxi mal t he
first end of the chanber%h?ﬁgdy to proximal the second end of the chanber
body, and the pPYREEHfHber having a drain trough that extends

a spray assembly having a manifold in communication with a plurality

of nozzles to spray a process fluid into the cavity of the chamber body, the

manifold having a first inlet port and a second opposing inlet port for

receiving the process fluid;

rotating the carrier in the cavity of the process chamber; and,

spraying a process fluid from through the nozzles and on an exposed portion
of the workpieces in the carrier.
64.  The method of claim 63, wherein the carrier has a plurality of positioning
members, wherein the workpieces are inserted into the carrier on-edge between the
positioning members.
65. The method of claim 63, wherein the retainers for the workpieces comprise
chucks, and further comprising the steps of:

placing the chucks in the carrier and between positioning members thereof.
66. The method of claim 65, wherein the chucks cover a peripheral portion of a
backside the workpieces, leaving at least 95% of a surface area of the backside of the
workpieces exposed.
67. The method of claim 63, further comprising the steps of:

placing the carrier in a rotor assembly in the process chamber, the process

chamber having a motor; and,



fromproximal the first end of the chanber body to proximal the second end
of the chanber body. 70. The nethod of claim 63, further conprising the

st eps of wonsiam3mad dryi ng the workpi eces after they hace/useasordsvhined.
71. "The method of claim 70, wherein the step of rinsing the workpieces
conpri ses applying deionized water t85the workpieces. 72. The nethod of
claim 70, wherein the step of drying the workpieces conprises applying at

| east one of isopropyl alcohol or heated nitrogen to the workpieces. 73.

The nmethod of ¢foakfPie MR i¢iohts ih@r&bﬁi@sdﬁfblﬁiﬁﬁﬂ@/prﬂgasﬁcfﬁhﬂﬁess fluid on the
wor kpi eces conprises” spra a process fluid ei“:hhe WO, ces t hrough a

in
plurality @ ndtheimesthadfofe @g%rwr%%mw gastst es are rotated

in the progcess., 4ha tend4- The method of claim 73, wherein the process
fluid is aﬁséﬁecteggg§gﬁ1the group consi sting of water, 1% genpperOX|de
¢

ozone, pot@é&si uFhemyetiiadif diaim §hiiskar AgraPTESTESES steRy o YPHlipgP e nitric
acid, sulf ur i frzllgq‘le c%%bﬂéfqh &s@&ﬁnﬂ&oﬁﬁtﬁ%&& Afhbr hZ\Eing Ih&xtmﬂt hod of
(FHET r°si ng

claim73, conp e step of réclaimng used process fluid from
Wi t hin thethptraxmﬂsfrmh@rdxanal tirefirstring ofithelsbambst bedyap prgdmal €914 t he step of

SPI2YIN0 2 B 5ESS 1 ! ORI SR, ARASIAL Y o FABURPEREEOT (1 on O

t he wor kpi rises the s e s of: pre-cleaning

t he wor kpi ﬁ@m?prcbmﬁlhﬁe fusoad s themham‘mr bwl}t to paommwhﬁ wgorsicﬂndpf B8 to renove

surface conta natlon chem cally etching the workpieces in the process

chanber vmf&? @%@hlng fluid to thin the workpi eces; and,rinsing the

\év;) re kpi ?C es 7% n E’hﬁ: @ét@&ﬁc&%lafﬁhaaﬁwtherwmpﬂ'm thee sthpof oinsin andwiryBig theher ei n t he
p of conductin re-c e wor kpi ece conprises applying a

cl eani ng s&Pﬁ@Fﬁﬁ”ﬁ@r ﬁ%h%6$ 'g 78. Tﬁe nethogpof claigf7¥, aherein

the cleaning s Otﬁgmﬁﬂo&mmﬁﬁswﬁelh @RStep@ii Ginsifig tH2 @orkpXCRs amepridk4OH.  79.
The nmethod of claim 76, wherein the step of chemcally etching the
applying deionized water to the workpieces.
72. The method of claim 70, wherein the step of drying the workpieces comprises
applying at least one of isopropyl alcohol or heated nitrogen to the workpieces.
73.  The method of claim 63, wherein the step of spraying a process fluid on the
workpieces comprises spraying a process fluid on the workpieces through a plurality
of nozzles of the spray assembly when the workpieces are rotated in the process
chamber.
74.  The method of claim 73, wherein the process fluid is a selected from the group
consisting of water, hydrogen peroxide, ozone, potassium hydroxide, sodium
hydroxide, hydrofluoric acid, nitric acid, sulfuric acid, acidic acid and phosphoric
acid.
75.  The method of claim 73, further comprising the step of reclaiming used
process fluid from within the process chamber.
76.  The method of claim 63, wherein the step of spraying a process fluid from the
spray assembly on an exposed portion of the workpieces in the carrier assembly
comprises the steps of:
pre-cleaning the workpieces in the process chamber with a cleaning solution to
remove surface contamination;

chemically etching the workpieces in the process chamber with an etching

fluid to thin the workpieces; and,



wor kpi eces in the carrier assenbly conprises the steps of: conducting a
coarse chem cal etch of the workpieces in the process chanber and
conduct i /yoaoal2dsh cheni cal etch of the workpi eces in Prhe/UscasassIghanber .
80. The nethod of claim79, wherein an etch rate of the coarse chem ca
etch is greater than an etch rate of36-he polish chem cal etch. 81. The

met hod of claim 76, wherein the step of chemcally etching the workpi eces
conprises applying a solution of HF, HNO3 and H PO4 to the workpi ece. 82.
The nmethod of einsingthéGyorkfi€eeinthd precest epmber.r i nsi ng t he wor kpi eces

conprises appl yin ol.utjon of H3POA to the. workpieces in_.the process
chanber . 87% : Aﬁ‘ﬁg‘leg‘rﬂﬁfof)&a‘ghz%wé‘%efvl%ﬁ%ﬁ‘i‘f@d‘\é\fﬂaﬂég & ané’gmeconduct or
wor kpi ecesyorkpicesipipBlasGopipink 8 icRghing@sditiohab tieywdkpivges kpi ece stations, with
at | east one station having an apparﬁt us conprising:. a Er cess chanber
havi ng a cambdicBsdPdvheiamy 7 A whered the plganing sOMoR JOBRAESeS afHeast s wal |, and

an openi ngyrgt,of Hsof dnaNu,erd | eading into a cavity, the process chanber
having a vent to vent vapors fromthe cavi t%ﬁof t he process chanber, the

vent ext end ng The sethedek Flaim 76, mderein the stemef pmically epiA®EE body to proxi nal
the second,&nd.Qk it M€ & DnprishEnPEBGEFSchBRIRE L oS0 having a drain
trough to dra_% prlocegs ?ﬁ%ﬁ@?omﬁrhe caviglfsy oﬁ‘o t he grgcess chanber, the
drai n troudemisst eeidofribe Wedspiegns dix therarocessehdrmbes andemmdedting h@obithanber body to
proxi mal t ] . a carrier for holding a
plurality ng“%ﬁgé%%?tﬁgéﬁvevg%g%g%ﬁlg&\%gﬁésisgg%}s{b%'ei ng retai ned about a

per i pher al80por tlihe medfodtofi elaimo 7% piherasan edghdatelvé theapaseshehdahefclpdsi t i oned in
the cavity of the process echanber;a dogr assenbly adjacent the first end of
t he chanbe‘grreal%%&lgﬁnagﬁec %tSPP%lggge)lﬁ%lcge g@ieﬁ%a door that selectively closes

t he openi rgj. of Thhenedivdnb elainbdd) whemimtht step chrhamidaBylettiing the chanber body to

rotate the carrier and the workpieces in; ray, assenbly
associ at ed"WRRF FEVPPEE %%péw%%%%xg}o,n ({fb%egﬁpgﬂn@g%%gf’ 3‘%%%1‘%% nozzle to
spray a prgzcesIhe metbdiontiaint 16 whareird tie ekp bivensing the workpieces comprises

applying a solution of H3POj4 to the workpieces in the process chamber.
83. A system for chemically thinning a batch of semiconductor workpieces, the
system comprising:

a plurality of workpiece stations, with at least one station having an apparatus
comprising:

a process chamber having a chamber body having a first end, a second
end, an outer wall, and an opening at the first end leading into a cavity, the
process chamber having a vent to vent vapors from the cavity of the process
chamber, the vent extending from proximal the first end of the chamber body
to proximal the second end of the chamber body, the process chamber also
having a drain trough to drain process fluid from the cavity of the process
chamber, the drain trough extending from proximal the first end of the
chamber body to proximal the second end of the chamber body;

a carrier for holding a plurality of the workpieces, the workpieces
being retained about a peripheral portion of the workpieces, and the carrier

being positioned in the cavity of the process chamber;



chanber body and onto the sem conductor workpiece to thin the workpiece.
84. The systemof claim83, further conprising a rotor assenbly supporting
t he carriwo,204d1231508t or assenbly having a drive nenber t ratr/usgoosoegsbed to
the notor, the notor providing rotational notion to the drive nmenber to
rotate the rotor assenbly. 85. The sygtem of claim84, wherein the carrier
has a plurality of positioning nenbers, wherein the workpi eces are retained
bet ween the positioning nmenbers of the carrier, and wherein the carrier is

positioned wi thin theqdPhQEmBIS BRI the BiBst edd6f thy SHagiveObodg] tBe Bdc3, further
conprising nounting nmenbers of the process chanber which mate with

recei vi ng menmbefsserbly fineng a Bpasdhat sedecsvglp slosesithionspigg s be cpapiser at an
incline in the g@%aj, net. 87. The system of claim 83, wherein the spray
assenbly extends from generally adjacent the first end of the chanmber body
to a di stance proxi namotoneonnegierhi teerchamperttiody Edgipticthe paEst and e wher ei n t he

spray manifold has ' { rts provided at opposing ends of the spray
mani fol d. 88. The gi/es Se%ajggl’%q%gi m 87, wherein the spray assenbly further

conprises a second spsmyy aseemitfiphsiodizied wigh the pragessichambesf theepray es, the second
spray manifold hagrgﬁl\g\%a{rigl\g’gtno z?ertgg%rg)%ﬁggggs%'ﬂqgl 1ﬁ@§§? gafv}t%pﬁl'\éecond mani f ol d.

89. The system il I'm erei 00r asse er conprises a
| i near act uat or clgmtdebadyamt] outbitichsetnivendison wonkpésse o thin the fvorkpiece | osed

position tqQ,a segond o osiLtion. 90. .The system l.aim 83, where at

| east anot %ér 0 e@fsﬁ?f‘{) %%1%132133%8&%68’?13?%%‘% %%%r%sgpng Sglpgcg([:ﬂ%%gry process
chanmber. 9larritheéheSptol eseblyGheihgn Ohve mbebeeithnt isheused orbamytopiticess chanmber
conprises a drying.,and rjnsjng. cha r.tod and ri.nse the r kpi eces
STBr ¢ hoy HAPOOURE fordaaLmasn e dayt Debed B RSt PR "compr i i ng
a del i very gsank Th@systeti 6 PAMBUWEadih @2 cabrdehhishepliag @S posiivaiiger , the

delivery tank housing a volune of the process fluid, 93. The s%ztem of
clai m 92, eERbeTsHWhergindhowekpiesss gredeiaisig Petesen e PpeiunegReEmsrs Ofat er

hydrogen pegoxhéle,; an@ZfeRin ROLARSH i Pésmdité@ii/.itﬂﬂthesl@_fﬂr dEReRYET oXi de, _
hydrofluoric acid, nitric acid, sulfuric acid, acidic¢c acid and phosphoric
aci d. 86. The system of claim 83, further comprising mounting members of the process

chamber which mate with receiving members of the cabinet to support the process

chamber at an incline in the cabinet.

87.  The system of claim 83, wherein the spray assembly extends from generally

adjacent the first end of the chamber body to a distance proximal the second end of

the chamber body, and wherein the spray manifold has two inlet ports provided at

opposing ends of the spray manifold.

88. The system of claim 87, wherein the spray assembly further comprises a

second spray manifold having a plurality of nozzles, the second spray manifold has

two inlet ports at opposing ends of the second manifold;

89.  The system of claim 83, wherein the door assembly further comprises a linear

actuator guide about which the door moves from a first closed position to a second

open position.

90.  The system of claim 83, where at least another one station has an apparatus

comprising a secondary process chamber.

91.  The system of claim 90, wherein the secondary process chamber comprises a

drying and rinsing chamber to dry and rinse the workpieces after they have been

thinned.



94. The systemof claim 92, further conprising a recirculation systemin
fluid conmunication with the exit port and the delivery tank to comruni cate
process fwoizdosi2emsst he process chanber to the delivery PamkiS2@5/029%98

sem conduct or workpi ece conprising: a nain body having a thickness |ess

t han approximately 150 microns; and -88tim connected to the main body and
havi ng a thickness in a range of approximately 150 to 725 mcrons. 96. The
sem conduct or wor kpi ece of claim 95, wherein the main body thickness is

| ess t han 9200 nlihesyaten oﬂdaimmf%@mmmai@geldel\iwnkqamemdh@d cl ai m 95, wherein

the main bo ess i nduct or
wor kpi ece o ]{gdla%&gg’ltﬁ\%}?é)r ecl‘%%sc{‘%] gé}n’atlﬁ%d%]ogé'q?%%%%g S §1§ﬁ§g¥8§%t han 25
m crons. aﬁoce%’shﬁmdem conduct or wor kpi ece of claim 95, wherein the rimand
the main elnte The, sem copdyct or .wor ce of claim95,
wher ern ¢ R 11 g syt o Qi S ERieer PG B M BshSR 81 ' The
seni conduomér Rl égh @eRxik, dzbid, pbtaﬁmmmﬁﬁ@hab bétBurh hpdrbagde,a t hi ckness in a

i mtely 600-725 m.cro e sem con]guctor wor kpi ece of

f T
E?Qigfn 85 af@ﬁ@%lpﬂc i mmﬁﬁﬂssguléuw%ﬂﬁ%@g apid a 9?%9% 5@ pr oxi mat el y

300- 725 magy onsrhels%méfaﬁﬁim@meﬁ@mmhga&&ﬁeula@dﬁ@geﬁ&ﬂﬁﬁ si de surface
area, BSSA, the_ sem conductor workpiece conprising: a rimconprising |ess

t han appr comRinqajionwith fheeris pessand the deliawi tﬁ@}“@%ﬁﬂ@kﬁé@é’mcﬁf uithd a nmai n

body havi ngoR tefrédeREHamblfRd theldewry AR approxi mately 50% of RT. 104. The
sem conduct or wor kpi ece of claim 103, wherein the rimconprises |ess than

appr oxi mat¥y MsesticendEcESBRkPIe@oNPHENEeni conduct or wor kpi ece of cl ai m
103, wherein thg,s b the BSSA. 106.
h&ndih B ! ecg%‘?l?i 1Lr1%§ssle§shﬁa{ﬁa% Bﬁtﬂ?‘iﬂi Mickofs Odnd

The sem conductor wor aim 103 erernt MBT is | ess than
a rim connected to the main body and havmg a thickness in a range of

approximately 150 to 725 microns.
96. The semiconductor workpiece of claim 95, wherein the main body thickness is
less than 100 microns.
97.  The semiconductor workpiece of claim 95, wherein the main body thickness is
less than 50 microns.
98. The semiconductor workpiece of claim 95, wherein the main body thickness is
less than 25 microns.
99.  The semiconductor workpiece of claim 95, wherein the rim and the main body
are integral.
100. The semiconductor workpiece of claim 95, wherein the rim and the main body
are comprised of silicon.
101.  The semiconductor workpiece of claim 95, wherein the rim has a thickness in
a range of approximately 600-725 microns.
102. The semiconductor workpiece of claim 95, wherein the rim has a thickness in
a range of approximately 300-725 microns.
103. A semiconductor workpiece having a back side surface area, BSSA, the
semiconductor workpiece comprising:

a rim comprising less than approximately 5% of the BSSA and having a
thickness, RT; and

a main body having a thickness, MBT, less than approximately 50% of RT.



approxi mately 40% of the RT. 107. The sem conductor workpiece of claim 103,
wherein the MBT is |less than approximately 30% of the RT. 108. The

sem conduwsoanoemsispi ece of clai m 103, wherein the MBT i ®Clramssoosioa9sos
approxi mately 20% of the RT. 109. The sem conductor workpiece of claim 103,
wherein the MBT is |less than approxi nmét-ely 10% of the RT. 110. The

sem conduct or wor kpi ece of claim 103, wherein the MBT is |less than
approximately 5% of the RT. 111. The sem conduct or wor kpi ece of claim 103,
wher ei n t hdO#i milherprawicendg¢iouedrkipiede df elagy 03, whewir the rinaéompiseiyless112. A

sem conduc i back side surface area, BSSA, the
sem conduc%@apa%ogma?&gg’con&&l%s Nng: a main body conprising at | east 95% of

t he BSSA; a05| niTbe semecdreldetbiow drkgiedendf olan dQ3, avtdretrOMiP Hinsdangris@desst han

appr oxi mat 5% of S |ng a thickness RT, and forned fromthe
same nat erl aggmf(ﬁ%aeﬁ%}%%% Ahd the main body havi ng a thickness |ess

t han appr oxoémt E‘htyséiﬁ%rﬂﬁctbﬂl@orﬁ]ieceﬁldmlahﬂ_m&&Sﬂl&ieﬁpﬂﬂgMB'pi’s 1R ece of claim
112, wherein the s ei"(n% E%ﬁg Is silicon. 114. The seni conduct or vvorkpi ece
of claim 1PPrOgialy F0% Rkt n body has a thickness | ess than approxi mately

40% of the 1BT. ThSsenfibehde@i WARAMEIPCIaNR N 6N vASRiPhe SABY 11k thanWher ei n t he
mai n body has a thickness | ess than approxi mtely 30% of the RT. 116. The

seni conducBBProwBrksly 2% obthe &Taj m 112, wherein the main body has a thickness
| ess than apgr O’I‘h@%ﬁ&%da&o@m%ﬁl@& JREladd 103, WireR Pk W‘ldﬂqésgfhaﬂnr kpi ece of

claim112, wherein the main has a thickness |ess than approxi mately
10% of t he 2RErOXimegly 20% phike & for thi nni ng a back si de of a seni conduct or

wor kpi ece, Ay Nandse 680l G RpielSPAnit 16 IBRASS SATPLHAL iyt he Steps of:

pl aci ng the sem conductor wor ece into a chuc to cover a
approximately 10% of the RT.

110. The semiconductor workpiece of claim 103, wherein the MBT is less than
approximately 5% of the RT.

111.  The semiconductor workpiece of claim 103, wherein the rim imparts structural
integrity to the main body.

112. A semiconductor workpiece having a back side surface area, BSSA, the
semiconductor workpiece comprising:

a main body comprising at least 95% of the BSSA;

a rim connected to the main body and comprising less than approximately 5%
of the BSSA, having a thickness RT, and formed from the same material as the main
body; and

the main body having a thickness less than approximately 50% of the RT.
113.  The semiconductor workpiece of claim 112, wherein the same material is
silicon.

114.  The semiconductor workpiece of claim 112, wherein the main body has a
thickness less than approximately 40% of the RT.
115.  The semiconductor workpiece of claim 112, wherein the main body has a
thickness less than approximately 30% of the RT.
116. The semiconductor workpiece of claim 112, wherein the main body has a

thickness less than approximately 20% of the RT.



peri pheral portion of the back side of the workpiece |eaving at |east 95%
of the BSSA is exposed; and thinning the exposed back side of the workpiece
to creat ewawéen2Bm3i ng a t hi ckness, RT, and a mai n body Poanispgsm24shg ckness
| ess than approximately 50% of the RT. 119. The process of claim 118,
wherein the main body has a thicknesstOless than approxi mtely 40% of the
RT. 120. The process of claim 118, wherein the nmain body has a thickness

| ess than approximately 30% of the RT. 121. The process of claim 118,

wher ei n t hei17ai Thehwthyconasciat dikpidco @s dlainesl?, whaninapmeinibody Bdsy 20% of t he
RT. 122. The progcess of claim %1]%] g}ﬁrggn the main body has a thickness

| ess than e isvafen grargyastely HEP eithe 833 The process” of clai m 118,

wherein at j{gash pﬂ%%s%r ﬂhﬁﬁir%%%cli Sdeofpasitondudbr wbieidee bawsga of cl ai m 118,
wherein at | east 99% of the BSSA is ,exEésed. f125. The process of claim 118,
wher ei n t heurfaceed Bt nipcesrompasipp HEAIEPHPL t he wor kpi ece. 126. The

process of cl ai gpddBime WaRIEldhc B whikpiefe Btd Adhaek &apRBGo éfverd25 M crons. 127.
The process of claim 126, wherein tFle mai n body has a thickness in a range

of about 10@ipheralpmtion efthpback g of thaaopkpisse kavis atleas fr % 26 thefivsei n t he
mai n body %ae? gse&.t%lgkness in a range of about 50 to 100 m crons. 129. The
process of ¢ Bm T , Wherein the nmain body has a thickness in a range of
about 25 to 50 thinmingthe expeed bitkesigy ofdkesworkpiced taicrpateBFIMWAEREE N t he mai n

body has a_tRi ck S, | : ; ﬁf“ﬁ‘ n . The
process of thé?%lgsﬁngiﬁnd\%hngarué?ﬁgﬁﬁlglgﬁg?ﬁaﬁgﬁggsg@? ijaﬁﬁm as Eegy ????7? ness in a
range of ali@RT.50 to 100 m crons. 132. The process of claim 118, wherein

1 T O PR ARG e bR SRR, 0. LT,

a approximately 40% of the RT.
120. The process of claim 118, wherein the main body has a thickness less than
approximately 30% of the RT.
121.  The process of claim 118, wherein the main body has a thickness less than
approximately 20% of the RT.
122. The process of claim 118, wherein the main body has a thickness less than
approximately 10% of the RT.
123. The process of claim 118, wherein at least 97% of the BSSA is exposed.
124. The process of claim 118, wherein at least 99% of the BSSA is exposed.
125. The process of claim 118, wherein the rim is formed at the periphery of the
workpiece.
126. The process of claim 118, wherein RT is in a range of 200 to 725 microns.
127. The process of claim 126, wherein the main body has a thickness in a range of
about 100 to 120 microns.
128. The process of claim 126, wherein the main body has a thickness in a range of
about 50 to 100 microns.
129. The process of claim 126, wherein the main body has a thickness in a range of
about 25 to 50 microns.
130. The process of claim 118, wherein the main body has a thickness in a range of

about 100 to 120 microns.



t hi ckness, WPT, the process conprising the steps of: placing the

sem conduct or wor kpi ece onto a chuck body so that the back side of the

wor kpi ecewoo@xpasad; attaching a retainer to the chuckpPoodg2es/0edsag t he
wor kpi ece is secured to the chuck and a peripheral portion of the back side
of the workpiece is covered by the r4ft-ai ner; and thinning the exposed
portion of the back side of the workpiece to create a rimand a nmain body
portion, the main body portion having a thickness, MT, |ess than 50% of
the WT. 1434. ThepREQs8s8ainf 1%, #héfeih 3R math 6@ portidichas héhicloksstihnni ng t he
exposed portion o? t he back side of the workpiece conprises chemically

et chi ng senigechanut 80 o@D @HEIRNS-anay from t he exposed portion of the back

side of t %ZV\DF[‘hQi?%g&S oAdBim THe whEeRERSmALh bodyapomicihs awkiekebsinuhe step of
t hi nni ng the exposed portion of the back side of the workpiece further

conpri ses ruige of plequt 3 togPimhisteinsg t he exposed portion of the back side of the
wor kpi ece.,;136., g&o@rso{% Eﬁnﬂiﬁ’g a %!';%le 382 nhaskudbteokbied WeHe@oNduct or
wor kpi ece ]ﬁ’a'\/l ng 8 Thic ness, , th

e process conprising the steps of:
pl aci ng t hiickess, #ORI diet ocesoedugiriewe tersteps 8f:chuck adapted to surround a

per pheral por L1on, ofe &% BRI AL IS, HRGKRIG S8 uaPE Bak dusal n body

portion of theP? § et e Wo Iece I's exposSed; placing the chuck and
wor kpi ece dfficowakpieadessposgissel ; and applying a process fluid to the

exposed main body portion of the back, Si f WA ko) thin the

mai n body port iaggf;hp}gqrgtggle{ ??afhe @b‘&f g?dytsﬁg%\%%%.&o?gl}%ﬁ%k‘g?%g&e@es of claim
136, wher ejpicit i sSiefipheddl pRRIYYf iE backsidioafsiss Worlgpidee is cotrecddwpbsed mai n body
portion corTEIri ses spraying the process fluid through a nozzle onto the nmain
body port iR e back side of the workpiece.138. The process of claim
136, wherein t hgingihe he@kpaR@byitiof ofthpbakakis of theivtrtmechecredpasied nai n body

portion conprises imersing the exposed mai.n bod ortd in a vol une of
t he procesandfa mig bodyzmrtion, fhenadp By poFLophaYiRY ?Lg%éﬁmgﬁe]ﬁ@ﬁgletg %%grbr ocess fluid

is a pr ocessy, b 4k Svisel ect ed from t he group consisting of water, hydrogen
peroxi de, (1)3240 ne’fhe%?éc%ssssgf %{Qimh%gg,%ﬂege?ﬁ the step of thinning the exposed portion of
the back side of the workpiece comprises chemically etching semiconductor material
away from the exposed portion of the back side of the workpiece.
135. The process of claim 134, wherein the step of thinning the exposed portion of
the back side of the workpiece further comprises the step of polishing the exposed
portion of the back side of the workpiece.
136. A process for thinning a back side of a semiconductor workpiece having a
thickness, WPT, the process comprising the steps of:
placing the semiconductor workpiece onto a chuck adapted to surround a
peripheral portion of the back side of the workpiece so that a main body portion of the
back side of the workpiece is exposed;
placing the chuck and workpiece into a process vessel; and
applying a process fluid to the exposed main body portion of the back side of
the workpiece to thin the main body portion to less than 50% of the WPT.
137. The process of claim 136, wherein the step of applying a process fluid to the
exposed main body portion comprises spraying the process fluid through a nozzle

onto the main body portion of the back side of the workpiece.



sodi um hydroxi de, hydrofluoric acid, nitric acid, sulfuric acid, acidic
acid and phosphoric acid. 140. The process of claim 136 further conprising
a step ofwoizne/mgrsBhe mai n body portion of the workpi eceCafitsesosiorssns

t hinned. 141. The process of claim 140, wherein the rinsing step conprises
appl yi ng phosphoric acid to the main #4dy portion of the workpiece after it
is thinned. 142. The process of claim 140 further conprising a step of
drying the thinned workpi ece. 143. The process of claim 136, wherein the
process fl ul3 i sThappicesdf cioin h36, sshpomdbe steg of dppltingmamodesntludd teathé i r st et ch
rate and t GBI I ; nd.etch rate. 144. The process
of claim 12%?0%1&2?‘ el n 9 h’gyt??ggl%lblg%%ﬁ“@%tﬁgg :Ehg egP%SS 8?“&6‘%?3%1’9%811 Yond etch
rate. 145. artpdumpg ofdbsproodss 8hidi m 136 further conprising the step of

measuring t t R s of 1th in b ortlon.of the workpiece. 146. The
process of % ai mhglgg)?gsvsxﬁg?lgfﬂh?%ﬁlhﬁr%@@s/%r&quﬁhﬂgFlsa%PrQCqSF ﬁ%drs%}@@?«d a

concent r at i fom thedraupteengietinglofitveter hgdibfa pefoRRRSSzohelHolesiuk APRbLEes a step of
nonitoring Ak }nenag} 0 ehof he fl.gw, rate, C(%ncent_rat,i on and tenperature of
the proces<OHPmoxe, yﬁﬁ“(%‘é%%‘ fOFIC pHELTHITHYE a1 acidiceridands a

sem conductphbsphorikqidce, the process conprising the steps of: placing the
sem conductlaé xﬁi‘kgi ece ?nt,o a chuck; attaching the retainer to the chuck
to secure the kPoress ot ¢laim 16 furihrg komprsing a seR fdinging die maiebedy portion of
t he back sipdgioafof tHaevoMsikiRia@eEi &KQnihikat @ nmain body portion of the back side
of the workpiece is exposed; placing the chuck in a carrier; |oading the
carrier intidla phepesess obdai 140owherpingheinsingtsteplcomprises epplyiogess vessel : and
appl yi ng a sabE65Sadid o o j r:t f the back side
of the wor Iggi %ge ascgc% %etgeclﬁglgl?gg}(’) %?ﬁ%@hﬁggﬂﬁtﬁf%{hﬁaé; portion of the
back side df2t h&hewiorgss eEdaipol4d) futtier komprisingractepr & alnengthe ithindedvi ng a
thickness grggfi&e. than the main

143.  The process of claim 136, wherein the process fluid is applied to the exposed
main body portion at a first etch rate and then subsequently applied at a second etch
rate.
144.  The process of claim 143, wherein the first etch rate is greater than the second
etch rate.
145.  The process of claim 136 further comprising the step of measuring the
thickness of the main body portion of the workpiece.
146. The process of claim 136, wherein the process fluid has a flow rate, a
concentration and a temperature and the process further comprises a step of
monitoring at least one of the flow rate, concentration and temperature of the process
fluid.
147. A process for thinning a back side of a semiconductor workpiece, the process
comprising the steps of:

placing the semiconductor workpiece onto a chuck:

attaching the retainer to the chuck to secure the work piece to the chuck and
surround a peripheral portion of the back side of the workpiece so that a main body
portion of the back side of the workpiece is exposed;

placing the chuck in a carrier;

loading the carrier into a process vessel;



body portion thickness. 148. A sem conductor workpi ece produced by:

provi di ng the sem conduct or wor kpi ece having a device side and a back side,
an i nteriwo 2o@gi26153and an outer peripheral region, and &cCtrhiseéosmsess WPT;

shi el ding the outer peripheral region of the back side of the sem conductor
wor k pi ece; and exposing the interior43egi on of the back side of the

sem conduct or workpiece to a process fluid to thin the interior region to a
t hi ckness | ess than 0.5 x WPT. 149. The sem conductor workpi ece of claim
148, wher ei n t heotatiigahé chruck égihe probess vésedanidhi nned to a t hi ckness | ess than

0.4 WPT. 150. T k f. cl th
i nt e)r(l or regi ona?]%gmgggﬁoccg%%‘{etgrﬂ?y&ho{)ﬁece Osdchrzlé’B %ﬁ‘ﬁﬁ? %p%ée)%f\r/]\PT e151

The sem conbuwbibipicvddskpd ek aftated @ ithin &ﬂ&;almlsmﬂyepbﬂmhmthemaaf i@ oft €gi on has
been thi nneg to.a thi ckt{‘lue s less than 0. 2 x ) %sem conduct or

wor kpi ece JF ¥PEPIGFQ R LM e AR JavRe %M?ﬁﬁéfe{aﬁé RSP [ egi on of
t he back smzbeyp(tmblhgmg@ggsconductor wor kpi ece to a process fluid to thin the
interior region creates a rimat the outer peripheral region of the

seni conductdp: wéy Epierductarygorkniere pEeAvrddiduct or  wor kpi ece of cl ai m 152,

wherein the ri mphagtig i k&ﬁl@&ﬁﬁd@#@&kﬁl@&é Hving ae&aw@é SIHQaﬁHDTbacﬂ%e The

sem conduct or workpi ece of claim1 wherein the rimhas a confi guration
subst ant i alapyneres T%%i%a@sand’ufﬂéermh%g@glpﬂ,ganéérﬁh@g@ﬁsawlﬂa of the outer

peripheral regi gfeafn ttﬁ@ﬁ&?gfiﬂﬁ?ﬁ%gﬂ{n MUHRLESGEe of RO sertibihag&bs conduct or

wor kpi ece of claim 1 eriminparts structural Integrity to the
sem conducthfka@n‘éce 156. A sem conduct or wor kpi ece having a device

side, a bevel and g hack,sl &%@ng (R BARULE < RLHRIRE § ohididn o

according to the process o I'ng a sem con wor Kpr'ece conpri sed
of silicon taa@tdaasslﬂmgitatlnlhlﬂwkneB@r reghFATto aphaknaagle&sfthars@ﬁuéfdl’iﬂuct or wor kpi ece

device si de149.owri‘hg Qerr?icgn%ugtlér \;}g ple & cpa?rg)hg,n efbinl ﬁle e or ’reglon has
been thinned to a thickness less than 0.4 x WPT.
150. The semiconductor workpiece of claim 148, wherein the interior region has
been thinned to a thickness less than 0.3 x WPT.
151. The semiconductor workpiece of claim 148, wherein the interior region has
been thinned to a thickness less than 0.2 x WPT.
152.  The semiconductor workpiece of claim 148, wherein the step of exposing the
interior region of the back side of the semiconductor workpiece to a process fluid to
thin the interior region creates a rim at the outer peripheral region of the
semiconductor workpiece.
153.  The semiconductor workpiece of claim 152, wherein the rim has a thickness
substantially equal to WPT.
154. The semiconductor workpiece of claim 152, wherein the rim has a
configuration substantially the same as a pre-processing configuration of the outer
peripheral region of the semiconductor workpiece.
155. The semiconductor workpiece of claim 152, wherein the rim imparts structural
integrity to the semiconductor workpiece.
156. A semiconductor workpiece having a device side, a bevel and a back side, the

semiconductor workpiece thinned according to the process of:



engaging the retainer to the body so that the retainer extends around the
bevel and shields a peripheral portion of the back side of the workpiece;
exposi ng W 2000eBiser regi on of the back side of the senPconseaso29s98
wor kpi ece; and applying a process fluid to the exposed interior region of
the back side of the sem conductor wofkpiece to thin the interior region to
a thickness less than 0.50 x WPT and forma rimconprised of silicon having

a thickness substantially the same as the WPT.
providing a semiconductor workpiece comprised of silicon and having a

thickness, WPT;

placing the semiconductor workpiece device side down on a chuck having a
body and a retainer;

engaging the retainer to the body so that the retainer extends around the bevel
and shields a peripheral portion of the back side of the workpiece;

exposing an interior region of the back side of the semiconductor workpiece;
and

applying a process fluid to the exposed interior region of the back side of the
semiconductor workpiece to thin the interior region to a thickness less than 0.50 x
WPT and form a rim comprised of silicon having a thickness substantially the same as
the WPT.



