WO 2008/ 123930 PCT/ US2008/ 003886 METHOD OF

DEPGCSI TI NG MATERI ALS ON A NON- PLANAR SURFACE Rel at ed
ications: This Application clains priorj

woz@‘gﬁgg@_ac_ 119(e) fromthe Co-pending U S. p o boasse

Provi si onal Patent Application Serial Nunber

60/ 922,290, filed on April 5, 2007, and titled

"METHOD OF DEPGCSI TI NG MATERI ALS ON A NON- PLANAR

SEFAGD, OF DEROSTDINGMATERIAILS ON A NONePIlohYAR SURFACE

i ncorporated by reference. Field of the Invention The

present invention is related to sem conduct or

Relaf2fl @GOR&kiGEE: appar at us and techni ques. Specifically,
the present invention is dj t sem conduct ar
pr Die4aplitatog Pl RAqs| Fratier Sfsryeety ?ﬁ_&l i B heUs
ProvisiABSt aitint ApRcatRRS hANAINLRNE60/92SOVER 16d @SAPriBECIDT odad ditled
W 2f the lnvention |n rrag convent i onal segbggngﬁgtﬂ?r
MEFHORRQE G OSEINRINAFFRIALS i ANQUHLANHE SURES g e
contSh SRV IANEs herfyGRolpbr@r fyQRAcUSi Ng pl anar noti ons.
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Ac.cor di ngl i.n I eRtyi ' .
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and .scri.bin . cal

0Bl Bl R bk Mo b
knova LS tpeditresd ofr@cordmon basis with regards to semiconductor devices having

Bag

planar features. Accordingly, the various layers that are created on the planar substrate and/or
JC can be done easily and cheaply, but only if the corresponding semiconductor device is
planar in nanire.

Accordingly, in current conventional practice, semiconductor manufacturing
techniques and/or processing steps, such as deposition, evaporation, and scribing, although -

well known, are typically limited to operating on these substantially planar substrates. For
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exanpl e, Figure | A shows an exenplary prior art

sputter deposition chamber 10. Sputter deposition is

a method of depositing thin filns onto a substrate 11

by sputtering a block of source material 12 onto the

substrate 11. Sputter deposition typically takes
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According to a third aspect of the present invention,
there is provided a nethod of depositing material on
- a non-planar surface, conprising: a. providing a
deposi tion chanber having an ingress and an egress,
wherein the ingress and egress are operable to all ow
pas dagpsdingfo athirdeasaect oh dhenpprep] avratons dhese isaprevided a method of
deb&@ﬁn%trnitgﬁg By ahlon'mﬁhrnalrffa&e c@ﬂlprksﬁ'%sﬁ ﬁ@ﬁdlﬂ%ﬁ (ﬁb@ﬁ%ﬁ chamber
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of "@Nedl %ﬁ@ﬁorﬁﬁgﬁ& [ AbBraf SthirbRr Q0 1P AR &H%?Ea@i Bne non-planar

noves down the translational path through
supgptssiopn griraetrtiebd wathdbraughhe depesidmnrehprgbent and eaptating e at least

o G- ﬁﬁﬁ‘zﬁi WeHs@Pdic gﬁﬂgﬁdnt-ﬂlﬁﬂr ABsthfendes ddvRARE tri3fational path through

non-pl anar substrate concurrently wth the rotatio
they flepopiiony ehambers and; e PRIEMMBILAH Agast @leksgpwan@c@bmowh@ on the at

lezIsf élqbslll(ﬁltﬂlglgﬁlsubeﬂt@ cocﬂéﬁxtﬂent‘l &ithhe hGARh @ (ROLL LRD oftf non-planar -

he surfiace area of the at |east one non-planar
Suéﬁl%@tdoa'n dhq %ﬂnélﬁfwglepﬁﬂt #ich [t glelgast o Rertien of the epéase erepof the at
ledRl dRholBBE | 'snmsﬁ"zgg lsce& dsBifio BRMEMRbndULEVGepBfitidnh e :

Drawi ngs FI GURE %oms a prior art sgutter chanber

for deposition of naterlals on a substantially
Bridk PRRFipRAT GRRUNGH View Ml i Emod| GURE 1B shows a

rior art evaporation deposition chanber. FIGURE 2. )
FIGHBYis Aathows ampbeard fpuifechamberder deppstionaf arateyiafs an?esubstantlally
pﬁnggkﬁﬂ£mgké95@§ﬁ&g FI GURE 3A shows an exanpl e of
.~ non-planar substrates being | ocaded into a processing
FIGHBRH Brshoyeya nrive ait gapantionidepetivan shembdr] GURE 3B shows
FI@URE&%HM%%XHE@@& S&EPI&BI élﬁokti%&’es@%fthé Stant ARLRMNre.

di scl osure shows an exenplary cross ‘ .
FIGHRE| 3 shyfwsaanp pxsepdss ph gorchlamas estbsiiated being lprgad piteyigprocessing
chéMQ?ﬁ QEQthP&QE%H& down a translational path. FIGURE

ows an exenpl ary conbination of rotation-and
FIGYRR 3B aboveranskemplarymenplonretation periskst ingans disclofrecURE 5B
FIGORIS ﬁ%?éﬁ@%ﬂnﬁﬁé{y CRED! ké&ﬁ&{ 8fa glfocés%gtch&ﬁbe?%h the nop-planar
transl ation of the non-pl anar ubstrates. FI GURE 6A
Sm§ﬁ§ﬁgﬂ%ﬁm&#QW§@ﬁﬁmém%mmknﬂhwent of the present
FIGTINE R $Bws %ﬁ) c%&ﬂ@tloﬂwtrgﬁﬁonaﬁlﬁ%hslﬁfontﬁ %he non- lanar
al ternate enbodi nent of the Figure 6A. FIGQJRE 7 sho
subgttgiesock di agram of a method of depositing material on
FIGURE @B@h@@@ﬁn ¢ @&ﬁbmgﬁﬁl%f lr&gtm%g rtfaﬁglétf?)ﬂ o‘i”‘:thet lnﬁ-planar
- Invention Methods and apparatuses directed
- subgleRssi ti on of seni conductor materials and other

FIGBRE A 3hvs al altlHRaTBRHSRGLH 'b?th@%re?&ﬂg@&ﬁigffa or devices

on non-planar surfaces are

FIGHRIS AR si3e3aneisT/asse g diciegsgs embodiment of the Figure 6A.

" FIGURE 7 shows a block diagram of a method of depositing material on a non-planar

- substrate.

Detailed Description of the Invention

Methods and apparatuses directed to deposition of semiconductor materials and other

materials in the manufacture of semiconductor devices on non-planar surfaces are described
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herein, In general, the deposition of materials on
non- pl anar sem conduct or substrates is envisioned.
In this spec:lflcatlon and clainms, the term
WO 2008{1558¢ at e can refer to an act uaI base up%(r%T/\I/\I%mmﬁﬂ]ﬂ:‘g86
herelfRUE génalal tm@emmoh @fﬁamﬂmdnmmanarmmammmgtram@s

deposi'ted; or a uj |t -up d
envipighedn n G SPH AN Bl the g8ty R %6@??% R base
upost Whish SRRA4lE tmahdro sctﬂiﬂ(ihdﬂbtai mufachmg enerah:;Sdsmal- ol aqratrally

can refer to any substrate that ntial
buﬂfptrpaﬂ?alrcema3sewr0%9ﬁ B9 mateélala& 3 fesiolt A yagtion
and 88%RNthé flrh Yndnlpl@hat' Wan dafmmﬁiycsnsdtmtestwo &trﬁfﬁubﬁhﬂtiyﬂiy planar in

relatlvely flat surface). of .no
oSO s RN GBS TS SERSA RS P G RBGY e
relatPlely {BpEd@ESS having nore than one flat surface

con oined in differing two-dinensional planes. Such

pRBlR! nemPlRESYTReEHINFINES HECSS GHBRE SIAPAEISOTE T o
surfacgbﬁa@{ng more 15‘15!‘1 orel 18 8ffaSd Mok in differfhg twbQAthSensibhd) Emes

anon thers). Such cl osed surfaces are abI e to bhe

Suchswstni Rlariansuffaess pen joFuds “opercrytaces iy ‘gtels ), & “clogpluytaces” G.e. |

rodsatﬂgcscaﬁ'ﬁan '394(:{%9 esch Qf%?edssuffg&Q §‘1§ aheYd Ekgsohdﬂﬁﬁaﬁl?é (1.©38ds),
inders). The «closed surfaces can be of anﬁh

hollgwy 6@sm§f@b gndyeralingiuds tose §urfagssdaing mdentaions delindersa

closécf’s‘&kfh@?can%@f%@ &GRSl g&ﬁ'&éﬁ?t MdsER P8 Sectibl BB Aciude
features, or any conbination thereof. The cross-

curved fenfuess arcuae SepBiresy lincarfeRiHESS: fl @nx SampERL o Bereety {Tag cross-
sect1%ha1 mn@h&%&rﬁiﬁdaﬁ@?&%@ |g§c)meh%s (PO Nird it B3 bval SERHBY Fidear

ares, rectangles, triangles, or any n-faced
goorpoTEtuRygs, r?ﬁ@gglle%\ frizpglgsioF regufased georpriey, rglavangdugegulan. The
VA IR O g.,g,ﬁ{ IRl FanfX GIPINR khddrvill
Py at ure, an ‘ﬂﬁg rn%\)lgl I n%{tl%%ﬁ]at many _di fferllngme
that ey @ﬁmmog@tﬂm&em@sma? ase pessiblernd shonld bsicappidsreg@s part of
this %%&%E%%B eﬂh@s@ e&@ Lie agfe to B@éxﬁ:uﬁp Qbitil srabhy Qﬁpe c_EQﬁ‘ict&Ii@E 8%
circular, ovoid, or_any sh
smoeth arred wirfaceecbr byy splippefismoetiropagd sufapesc d8e SI@PGSWSO able to
be iy Lnfl, (RTRRE b S oS P, RAERAL @‘L*f"l;‘?m
numbgef anﬂguwamentpféﬂr@mgu Parthe ¢resezpgesion s abisyto h&b‘i"wge
comBHARE of Blieal LMEAL, &g%m&s WG tadX, the
Ccross-section 1s a to be bounded by any
c offfix presentaisclyburk iwilk by deseribied calaiive fy emiroadusiyr feppeaigon of
tubufa? & gcbtcs go%%? it lﬁ aé SEto esocf'lo&ﬁ’xlrﬁge km i lthcth?t that
edCT rel"ative m conduct or deposition on
teachingsolf ehis {smunearmle tblbwén@tly appliedd the woaptpmf@ﬂler types of

f di Il
e S SR Y B el b SRS e
hereintage aﬂ&pted; totwianis serhicoduetor athppasoruﬁt will beanpiarenteto ong tzﬂosdumy
skﬂi%\ﬁf: éﬁtﬂwg{e?c a%ﬁ OF mpsqg eR iGNRL atﬁéj{o&% %?rg%ﬂggpf%l%@(oe%chno] ogies

Yierein are
requititgidemaidiane bﬁnatehwqjom 4 vapiaty df nomplahar berfaappacleding, by nohkmited

f di Ki | t.h ' ) '
to, n}%ﬂetgéﬂnie g’ﬁ %‘, pelS lllotcltwr}ﬂt%lc %%}?s; }éoc : g}]ﬁ: L%?:sz gglla%gatlgé, cfu%h%
platihg ahd kb tike. €Ene folbuyding demglcdi dpmsptiqnmﬁ thefprasert énveatios ivn a

vari et . | u t
illusirgtiye o % ‘%‘(ﬁmﬁﬁﬁﬂ?&% OF & o?%%g h{nﬂ nglg bh %‘tg’g@%‘?'t% e
pres&e dvBntion il pdadihadugpdsDbemgpblesl topduelt skilipd petsonsingving the benefit of
b @@tl ng, and the like. The follow ng detail ed
this 3¢t i on of the present invention is illustrative

onRyfe@ng will nowbe inntiendethilttoinydenemtaiogs ofalye drésmittimvegtion as

O her enbodi nents of the
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present invention will readily suggest thenselves to
such skilled persons having the benefit of this

i scl osure. Reference will now be nade in '
Wozq%%’é??’gﬁlent ations of the present invention agﬁégh%bé}oosssﬁ
illusig65h 12303 MpRASTNg IBAODEE. OTIRBBLVindsimay o tte calen Thi game

acconpa f dra raMAn
B A I T e L S
desciptioa g Redd o fdbRicalroa Wk siglsmarns Ihlﬂe liﬁtaieitofwlmgy,dmt i bfghe

escription, refer t enti cal | ement.s._ .
routipE e e PHOE FEREm G ops %Sff?) et ey ¢ G TR Bt of
courieﬁ@é appRSialf b theivelapRtm bl afySudhesmbl mmmteenamm mammus

own and described. It wll, of

implefppiationapesticrdeeiFions e be a‘é‘éﬁ‘e‘r'e&?iaﬁﬂit%%?"eg%‘%é’ Blgppr's specific

oalégﬁdﬂ%g cérﬁﬁﬂaﬁm{ﬂpb%hoﬂ ReHQ&mlations and business related
I npl ement'ati on-speci fic decisions nust be nade

consistitierand GiapBpieSvE Haels Sl V& &omeong HeRlprengatiog &Wﬁﬂ and

fromIHE DeRRp ST RAIRRC RioMobl i, R bEaphieiRted BRAf REY 2 development
reg uf |pons and busi ness related constraints, and

effort mit betarreweslpé%ﬁahns ofengingenis fpr these gt preaTySkill in the art having
[ lQ3.t 0 another and from one devel oper to

ﬂwb E Btd%oroeo?/er it will be appreciated that such a
demmnearmws anekfrople ofi@ mpthpdang/or gRRATS TORATEISINEI ng of

sm:ﬁ%h&&%étﬂ%lsf&rn %nl'b@a?lgr t&[@' ﬁ%ﬂ-pﬁhﬁrl shbs'txﬁte@b?mar t

benefi't of t I's disclosure. Fig
char@rmgd Tare cexsanvpsition bpundedry wwnaﬁ%wwbarpfﬁé}l@% sA% féﬁsmbed

hereﬂeépg incgscu %WOW? BEE L RS St 18  QBHRA N Rnfifddion with

non-pl anar substrate 205 IS
the dc.'mb@;btneanhmed?uwjfaon-pbs@ ssernethoneyths sde dn ts satbpdisisat, the

non-gl 4 s&%&g{g bosk hél{ﬂﬁp EahinAS bHS 67 HaD EinB&HAHoR, Haf nGSishar

I SCUSSI ONn oOn a Clrcu ar Cross-section is
substlas 205 iy Eitted wtlcntrlpaumteurmndm 215. Thermeandesisci!S Iesinserted into the

hollolw pc{i“ﬂén (gnhr%g&% 21? ﬂ?ﬁ ﬁi%s SRIRLLY. FRY¥mRemYSHRents, the

anar substrate 205 is
mandvells DoSwonpletwithir the hélixyportien ﬁa@ n@n-planefebdnates A0S fogk Fat

cont%%apii rﬂ%{{vgen tL.Fan ta;ﬁ'rtef? 1%%d E‘l%élt)h ﬁafaﬁzg sms{:rgtc%ﬁosl Hashinone

e nmandrél's I nserte to the
suﬁiheﬂltl cONtaqgD and aﬁnmaﬁe suﬁﬁen enirtd:elnt ttallow fayfa rotattomasitherionrpdanar

subslzalgﬁ ic(%% g 2 longit tudm 1s w1 1‘11?%9&5@ tsﬁﬂp g?,%%mgfd%e

OW' por
undesiost-op Al aried tdmtonane ﬂerﬂ&dmLsohtateh&e substoai¢ 25 aldogefate 15he

bet we and .t he no ana sub es
contag b8 St S ind Taret BrLRe TR LR pRse L PRlio ) AR
featubesfoff i tl'(élnﬁiﬂﬂrels@ﬁa ght&:atrcoa pdtlemviséoniated vmhntahmhhe mbndréi enight have a
._on-pl anar s,205 al.o a. lo di nal XIS
lockipg HBHE™ AREiFEDY E‘b%e“%‘f: e By Eﬁg"sé cmandref thay be
matbldﬂd@iereﬁﬂgﬂé omnhla teﬁoﬁﬁﬂcﬁmhne&anﬁlhefmmdmbémf gear
rotate, the sub ate 2 [otate
teeth? gspeigied H&hgmaf gf‘af-t%oﬁbfe fﬁﬁ%vgﬁﬁwwgpﬁlsé%kmﬁn
ONgs tiagitedlif Bighl 3AQ ®hetonipieteduBdrateh PG dxé ﬁﬁ)mﬂoddbdaonto trays
mandr el s m_ght have a at t errt%assom at ed

Wi
210 {oR BRORSEHER o AL FAVRVE ity TGP I0at T ar e e 205 1013
load @515 0Gh &k &ebixd Ehantter 3¢crbﬂamh&n@afwmb@mohh9membmtsbm e

d th dr el d f
embg 5T PR P TBNTHFB0S R CoXL B P LR b & ogs of o

non-pld@# kubstrates is elevated from the top surface of the tray 210. Of course, the top

surfaces of the substrates need not be elevated above the top surface of the tray. The top
surface of the tray may be above the top surface of any substrate, below the top surface of any
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teeth" associated with a matched gear-tooth feature
that woul d acconplish this locking. As illustrated in
Fi qure 3A, the non-pl anar substrates 205 ar
WOZ?“@&&%’&“ onto trays 210 for processing. The ﬁ:g/?g%gog”%
subst:ateSdt@umcidatwity the gaptshﬁ“mmﬁ ap sammazes ubsburai as sABBateopd
S b o B AT B R by AT on
with ¥R B ith Shididr batatiod GG thahetop Iexdabftlm e tray 210
such that a surface of the . on-p | apar subst S LS
ol A HeRPIRPeHOT L AP PR e B2 Py Epostion

syst&iR Ui reRtivd dpaitdr ABpositibh bRGAS a® Evab&lﬁtlcﬁltﬂaﬁdsﬁﬁh S fstdne e:chnya at
be el evated above the top surface of

t
compgtiondhgreofehers the sratepy ey atgast Mg oy %Wéwpﬁ% nlat%a‘é%i’%g%e‘i
on aQ{ib AR aSd R34 ¥nE tar h s1h&?mﬁt@ﬁ’alslﬁl[térﬂﬁﬁlc@f tha B;}énfblﬁz”p

2008/ 123930 PCT/ 08/ 003886 substrate, or caqi n&wgﬁ
depqgition chameber 39 is ghie fa@@ apy cheppertisisliondepositie o giPaRg ms

on aSHRSLEATRSatnO4phees HIIRR (HRANENEE ¥ar HérDP By it that cnables the
orientations with respect to the top Ievel of the

semicpadpcionpreenth INFRASINGI Witk PPRELATYCRRITBEFS: Wi RergRrRfRESsures, and

w:d@fahﬁc@ bBdHeMbeYs Gfcihdi8e § RBK bxRbs 89&‘6 b WRigh{ RYeomAdodR in a true
exenpl ary deposition chanber 300 in this exanple can

vacym ghambgi}-t er deposition system a reactive sputter

de oS eRBoE¥ S Me ARMBUEPRLBLHRN Ly HER Q8 dnliffess &t SBeress,
or any conbination thereof, wheré the system has at

whetegthespatiohrevesh AvtBgresaitad esrers diprmpes |a§af§é9¢18§41 {paif) doyp which the
non- Bpé}ts{]@i:r@te A?ﬁ abel §88 Ea;pﬂ% it H18Bbe %ﬁ&ﬁh&du@l‘l}{ by a technician

teri al ternati vel t he exerrp ar ep05| tion
or by prpavinenatedGustens, o5 by enyt wshes comispicryseier g gmbediments, as the

trayéjfl@%ﬁfe AddQrafiatd El?ér?gﬂ SheldAhribdr b6 Rhe r%délsszq bstdiicGotatktitfe

at nospheres w t he chanber can of any sort

non-planer sehstpice20Stahee tearpraivdigalases. Jhe E@?@&aﬂmﬂ W&P%ﬁ?@‘g*athﬂ
chmmsesi @an%%%ﬁ‘é‘cﬁ%ed%@”ﬂ?&@aﬁﬂ@% {indr %Jrﬁé&ﬁﬁﬁsn@flﬁﬁlﬁﬁﬁ%f %?’

e ranges of chém'stries ncluding a | ac

mea@@tnmshﬁh@wleto aﬁeqwagﬂwtranbleﬂmhﬁe?mﬁ sphstrate(sy deayaihe

pmcg;mlgg?sq In some enbodi nents, the chanbered
tion system has an ingress and an egress,

whbrcexe einbodimertt, thetrawe A0 misabletybergagngivdllvguplsd to the linear
B€300, which

o BSRS89k AR S i
maya@hbnt@hmvgaﬁwddmim’ahl y by a technician or by an

au}sgm%ﬁ% nsga{ %T@&yge;éb?g%eg@m%t&%&&hmm %?Bﬂtﬂng the

trays enter an
non-plaparshiztrates :mb'ca:s @hy trhwsiathdovyeer t@ough thdxbamberdpe| ko thigs

L
215.t Inrsomg bmbdaigment) amgear apd pullpy sﬁ@m@@d&tﬂy;zlf &iorresponding
o oA R A0 S e P 0

someémlbddenaltsb&tthatrﬂ(w))tmd% oubhtrasiationat divwEwi, thy tepjhs22d ron the

In t he.tr :
scar Ry BT 20 Stigh 0 iRl A0 B YR (PP Bk i 212,
enabzﬁ@the kear tulnd Imlieﬁsystctd‘w tol wtate the pbry-plawa kibsirgertla down e

trans?algiaog;q %Eth.s ng)dh r%%ignhenables deposition of a semiconductor material on the entire

surface areas of the non-planar substrates 205. Alternatively, any predetermined portion of
the surface area of the non-planar substrates 205 is able to be exposed to deposition. Ina
further alternative embodiment, any predetermined pattern is able to be deposited on the
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may result in enhanced uni form deposition. Figure 3B
shows an exenpl ary enbodi nent of a rotation nechani sm

WO z‘iogéﬁ%‘?iati ng the non-planar substrates 205{*@?@%?@%/003886

te down or through the chanber 300.
surfeccarngal Rnyhee ol sferimple, iy emthea embgaliméne)thstgeth ape &20ble & be

tivel upled to the mandrel 215. In sone
afﬁ’éeﬁg% iy ]ﬁ?he gear and pulley system conprises

t e@i dothklemiodinient Aol deth gf gehopulleesysenis may Bd psetl hvad used to
i near drive ch’ nism 212 has .matchi ng teeth 213
drive ppighiyt & Siagp mapdre B mEmgR S TR EE 3 ! the e e, ?) magnetic
syst&R B4 BRURE] to @ccfoh‘@hﬁ}f tﬁE‘ fdttioh O Bethis @tnb&ﬁfnbﬂnhe fdﬁ& ds@Etopower
221 on the gear and pull ey system 220 catch the

the rofgtion mgghapiscpmespt frﬁmtﬂr@ymﬂﬂ\'é Apkedrspiree sk AE 859 puisY
syst&f alcHR. TiRGnS8Rks Iﬁmbegmgél@amy HMiede 2 hetiOmartial Exichfl

non- pl anar substrates down the _translational

maggets pan bepedyided erd totedethunimpsrting thedplatigneidhe extemal magnets to
the ﬁ@@%&@m&% %oﬁgﬁtaﬁ bdsBlialmb i€ Bbil/ WherSHE fodfin & Bscally

non- pl anar substratesS 205. Alternatlvely any
lmpmeéd%themwﬁe'opnééhetspbﬁﬁa@ﬁ the surface area of the

Nof; Rk ARAer éhmﬁtrﬁa& R s%gamténame%tke ifiSa %R SRR iCcoupled

deposition. In a further altérnative enbodi nent, any
to a griveaeckpmiso e Bhesigeveimpaits thg Kitation fonsetodbpexesrioaef thsubete.

Fu}mﬁ %ﬁ(&&%&%é’ﬂﬁé&%ﬁ@%@%&&@e m@Mbd &8d BLr&en rollers.

er by way exanpl e, 1n anot her enbodi nent,
The rallsrsimpa0thy rcéatam Itfethta gultstrate an fhiexeaigrienpf thesubsiaatthe snds of

the Juﬂstl%&zo &k pFeUf&Qéji brod el s, ggﬁﬂs gk thd S@striy! hcl.) fot necamsmﬂy

systens nay be use use drive not | ust
receiye thgl depositivd dud to tmtwhm efuke wﬁﬁdr I sgmg ppriigetiogs e lack of

{5 DY iy USSR B oo
totofapd the rqstecda df thepsostmate by lapplyiog a fdronto tieccdxierriabsnrgomafehean ot
Subsg,gﬁg?q 31)9@%? ?#;Jé%ﬂa{e”ked source such as the gear

e

cri bed. The mandrels may be
phisioedihgly, if damkeebpreviatedrrydmst pEordmary skifllin thExit ehanether

alterpﬁgrglﬁ G hels P(Efogéaﬁlo darggbq? foor}eaﬁc%ﬂiora%t&%%{eh f nagn

atron o
alterrm:tve tricaghs o medmgshofamxamcaratbmjo rhsagmenpnmteﬂ ihetlenh, to wﬂmve the

i O SI ca rted to t
end resu t (%f?'%tgts I {:hr 4 nsuL é%éteg %g:? %unng r%otraasl on?rﬁa mcglr?n through
the cmatb’setr Bad. eﬂﬁayscﬂxﬂuifel shdﬂﬂdibée rhdtoandbdeak®e WpkodT nieshanisms to :

ive mechanism The sleeve inparts the

'mp%ﬁ Skaggwofﬁgersé’gq{a Sthe exterior of the substrate. In
y eFigara dishewrs aarehaﬂpmi@mtrqss tderoresfdtiratfdebdiaios dlmiteadveh abfiie

d bet t th .
charbgy 40 S8 v S SRRl Jb o 0P e L ety PBr 3 & Coer Indiom
GallﬁtﬂfﬂﬂﬂnﬁieQCKIS) shetersidiemofan ihdreplauiisdat aich as rgod 305 is ﬁred into

thMgrew ng}?gggfgg@ﬁfo?gd Ig}ezep@tggg en s of thligq-fmg%gstr{n

305 doNidRrvathd sphitteding tdhget B 03. | BY way dfiexaplE, :Hep@hu@@drg@m,s, 3lf$<i‘md
materi al ,at these ends nma

I agé of eposi ti o )rg nl())t
317 355 SRR CPPHPE S LRI RbE 457008 RE HEHoAFe Bhbqrppards
the tAr@dtO3 1 5281k, B 17E mofdcalkd mh@fargtehaatsmmﬁeﬁ@ttﬁenlam R REb3inA gndR
forge tomhe ex&erp grface of the
begin coating all surfaces within the chamber 300. In some embodiments, the non-planar
substrates 205 continue rotating about their longitudinal axes as they translate through the
chamber 300, such that the whole of their outer surface areas will be coated by the molecules

of the sputtering targets 315, 316, 317. The rates of rotation as well as the rate of translation
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substrate may be entirely appropriate. Accordingly,

it can be appreciated by those of ordinary skill in

the art that other alternative nmeans or nethods of
WOZ‘?(@ﬂ&%S’F"bn are able to be incorporated herei nPCHNE204§/PRAS806

' throdiHl @ BiRkibLe300RATBIOD bE Bl miRh af fuﬂE’cﬁJn@I)ﬂ R pRit&irdRArget

to be-incorporated herein to achieve the end result
matggjals; Bye ampispt tenperparenb topPartire Al ketigenergy pbthe glasmages 305

and ttﬁ?:‘%ie&:fc@ S ISEANRLE T cHang ngorf e suBﬂﬁteQ BTGNS R Rr factors

Thi's di scl osure shoul e read to include those types
of Gopled and measutemient sypiems cag be pged t9 wpnagoandteentrol the rates of

tran?l?‘x?o%ta?@}o‘%im Pl s arSHLQUG tﬁ? o?gfrﬁﬁ carﬂéﬁ Péia%g,ﬁsg%g&eeﬁ&é%ﬁ the

rst ep05|t|on chanber °s
rate @O@ansByowmyl agfte okmigbior cantedixed audhas d¢ikded is therspstémr st
e L oae R BT DS i
rotatign dan bedanedtamd/oxt doetr@lhadmneh asBﬁﬂnngl the aw of rttaioe 1r8th@

entering t | ecul
magg%g:al Iy qoup 8d syst S 3 u?fnéa}nlslatmntagcrl %E?B Stafly n cani "é ﬁupled

or cexizndependeite Vﬁwnteacarsubmgei mdﬂtﬂﬁallmtﬁteanhb raf&wetwm
. | eni d || h
om0 R R ATIR RSS! L b il o con

asma gas
occ3 h?dxsqmb sle;v;l é"iae ofinstakien tamrtgena!ommmamwl, 4 dceawedlsdme Breps.

FurtF%ubo olfargog B%d th? %grésgat%r? g%rﬁl) cgur gua f aca%glo\é\ll 1¥1$glﬁté%lly as
c&tatmps até&rai}@@; @obinarioes. r ot at | ng about their

1t t th h th
PR SABRR ST SRmblRalRby Yipo b St nigfs for the noo-
planmuﬁme:s am%shapm ehier el rﬁm&ttlﬁrdughythet dhemh@|36¢ uinesme of t he

oS QiR e R IR 20T AE R ek DT Erpages vis

man@@BR 4 ﬁi&ﬁﬁﬂ ey 2 1C2R(FBABO 28 8he nohkpﬂamugdnbitﬂa&s ewﬁanmlme

thrmg%ﬁ{nﬁa créxr%m 3?% eag%wns egl el gL Q{L% r%t éx CB:ta-S atsiar%f ubs ates

205 tremp&rth:tougleﬂae bﬂmbteﬁ}wemamuaise artebtikexampliaty caibedigien®efthe non-

the 305 and the .de ired.thicknes th
plangs SRS R SRr RO e SR R0 s ey RnaatS g the
chanﬁlﬁEB@lIS Control and neasurenent systens can be used
e.and conptrol the r tes of .transl and
| oFe B SnG e e Tonien! GRSy Stnt mspian, NamRboa .

substr@bo105 ?fbﬁhdhﬂzdbeﬂty\/lﬁﬁﬁd td&e? prbaisﬁng)ﬂfhaftr]lb &rwb alni tRig e)gﬁh{bl@ the
rat of rqQtation i_xed, .suc a icted in
chargie 508 pomaises & APiCR Aepeblee BEEFtTTIEy B HETIR, he
pmcéselhgbme@{b%hm iDL LYELsputtBelep@itRnQharhed NS dti0ely dR€iprocessing
I‘Ot%}l on.can be varied and/or controll.ed, uch as

chambir 310,{3a81¢,(0 be gpycqpivenignt Shampsr to§uif prgces jfonp giyen
appifamdﬁl BkhReRdrSiTiry thGoditiest, ®F nbi-plasd: Sibs@iles08 afehiffidedtngth
rotation can be coupled .or can be independent.

mandiRl A1 BIHR MTBRFET & Rt JAPFgS PR, o e

215 doRp Svith it theRdMowtHokt i d 1 idHPfniratiRbraeaP05RAcCH B tBddtact
of differing? The rotation_can be anal og in nature,

betwgim themandsdl 2l andheipansplagas subplaales 20?%‘"&4“&&&%@&?“@&%’1‘1

effecRBteRBEHREt thidud R MMo8 o4 rofBi6R!bf théndhi &1 iuBstiatR R85 without
Furt her, both the rotation and the trans|lation can

unwagied sEPRIHESAYTiRE B desjTed O MRRlATGE TOrAHER FiDA BRaRdrels 355 protrude
outward from the non-planar subsfrates 205. In this alternative embodiment, the ingress 610

of the chamber 300 comprises inlets 615 which open to tracks 620 down the length of the
chamber 300. The inlets 615 are preferably configured to accept the mandrels 215 affixed to
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di screte steps, or in varying conbinations. Figures

5A and 5B show exenplary rotation and transl ation

conbi nations for the non- planar substrates 205 as
WOZ?‘W@_\;’/”@?ﬂer and nove through the chanmber 300PCTHSUGFR03886

he RSHEIEH A BIBbSates 208, WhEn {hk faadress UDSirk afs@fed 246 irMdt€615, a linear
rotati-ng about their longitu eﬂl nal axes VI a__mandrel s

drivs mpchanisapliegugterdranslagonslofn t ahamber300. In some

mﬁﬁaiﬁleﬂ{saﬂﬂaflnm%ﬁéns%pﬁnﬁ&%ﬁﬁéﬁé@ rotﬁtmw% nb#@lanar
chanber 300 | engt hwi se as tg@g rotate. In Figure 513,

substrates 3 Bhalpredhein lesﬂﬁlﬁslﬁ? s uch S mplegiies of £ SPYHST fw@har@ fgaposed
to AfATRESF iRQBr ML Sét-pliddr BBLEIBSPA M eCRHOL BRSO

t he non- pl anar substrat es 205 rotate concurrently
tranglpigincs well patotatipeolbé yonapanah apstraies 78 sandbetfprctonstot tlﬁeﬂemed

dep§RRIREIIQn o A PthaTi0p #and shRE505CHR A8l AR

present invention anar sfrates 205 are
of therptiambed 380, Ithe kinstid entréymf @eapmoeg@ ordhecihasipad properdes dfithe

targgtmla?%"%]e( alﬂ?llrﬁﬁB g}n)%vs tﬁ&ﬁ»ﬂ’%%ﬁa%@m%%& (Ir)?iﬁgl)%a rqrp g{e tltiﬁ%au onal

capa ernetic sealin
pathpf deebarnbrg 3¢hanber 300 is a CIGS sputter deposition

ch@%ﬁr? shé\év{)ﬂuea@ &Y &N formqnaﬁﬁfmégo@ﬁng ﬁﬁéﬁggsn 308

e an nvem ent chanber
plangr sybsizatel. SeepPe d@mﬁrtsrss progjiing m prosgising elkaniben . Hmmrqcmsmg

o pE L L R e AP
depgsaionichntef callbé for bpedésied applicatione Steprbdiompnisss praviting means
for lﬁ%ﬁ%ﬁg ﬁ%nr &érgg%%%%tgs aﬂ%g l&éﬁrﬁcﬁ?ﬁ gltu f sBr%E %Qélitu%nté beo

602 bmumemmrhﬁlmﬁﬂhekteﬁd@ Siegh GOB eomm'rsethanag the ndysplamt es
cubfs AR 1S S St £ o BOBAR Slin A5 &L BELURY Srvcen the

Icle n or te’ rot
ingress andodgansact thuluet:asangélaﬂlﬁa' iht honiplanag mmmtedirtsdh]qap itrangplate

oo I OIER R ST B A e i T
sm@&ﬁluctbnpmtﬁssnaiwpe rlm scimeventedingdisntba step tfverfomgnes dea@bhe
h I el 6 t
sem{BindBe SOROREL et SPARE R ReA PR Pinphe s G 67PER, ' ©
[ nlrmperaﬁdrﬁ thepeesnt @fventidol 1yahd®mfhegsaﬁed nﬁmfantm-e pén-pliwer
23930

af f 081

sem RGBT SR Snes g S ERG S B B doym agpgslationsl
path\dheprobémangrmadbal R oPation aficetrdnslatidr @elabidfote |eﬂkcmiased6>3z5ny a

|inear drive rrec ni sm ef f.ec! ate slat on do
ko DRy TR, N G B o JTBS h & B S gear
and putiey tretafism0 The EonfBieAtian o Sidtakiviidl hﬁmaaﬁlﬁmhumte:ﬁ provides for

r.tat n t he non Iana subs r at .
denos o bR B0 DR A the AR oy GeliT e Qe Psbessing.
Altcﬁnﬁtﬁktel)e such ar@fionalradd exfisieh] ptakedsing syskedd 1@ abi td beaupplied to

ur f aces, of the non-pl anar bstrates 20 t at ed

pow GBOESE firing HGRd B other PR et s o Qe b s oM | o
applioition)@ tiitfur PIb3inee is2blR36 beprosessdint6 a fublRr, fnbiglah Mightof
et LESS pifEROS v P et BB RaPRbe ST 92 e
into 4 RoTPslfirat pickovoltdic tdie SubRABRIio@NRic célhie alie AEiave a GRS Yirface
area ?%;gten Sgllétsanesr :I'agsgai%wmg Itgrgytsr cp ngnstlggn%lra grrl operties of

A method of depositing materials on a non-planar surface is disclosed. The method is

effectuated by rotating non-planar substrates as they travel down a translational path of a

processing chamber. As the non-planar substrates simultaneously rotate and translate down a
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target material. Figure 6B shows the non-planar
substrate 205 rotating down the translational path

chanber 300. Figure 7 shows a bl ock di
wo 2?Jgp&%5§% met hod of depositing materials on a%h‘i‘ﬂ{s’%&moss%
proq@bsa'npnhambéxsthc wtation SkpsesGhd wignerang essirpd mmam dIgneesurIace area
of ern%(égx SI n ?&ﬂ)o dﬁé'% 8%;(])%1 ! org%g%@cgvm%gf gréxctirm d%po%ﬁiog as
d&slﬁp OSﬂefrﬂaﬁfbl}C} h@rﬁ’raielermfneaﬁaﬁerrde piels totbe@npcisﬁhme Slﬂ‘ﬁbé @fdhe

I AMLTCHL QNG TEYNC LT N —

devi‘&bﬂ?ﬁkfudﬁlg SHub R UimiRd ke AGH-plashir ight emXtifg dxbdbs,SrQﬁEplanar
enbodi nents, step 602 occurs concurrently with the

photoeifsicsls: and B8 1iKB3 conmpri ses moving the non-pl anar
sulpsi fiRt Bed OMe PrebdnPiiSintibh, ARl thdadlr Bemiforldh@PSirédckR3@nto a

path is defined as the ath between the _ingress and
Sub%r@teég@%?% PN dEFERIGORCloR BIPR®H Chamber heying it pgkess and an

E:%ﬁﬁhﬁém?&@s b 'e@eis%et Jpéﬁﬁie% ﬁlou%&!ﬁgé &¥6u: Radt Bne substrate
e| t her

hwi se or w dt hw se. Step64corrpr|ses

therﬁ;b‘ioflﬁ)"r moNEde 5 &agpn%ﬂ@maémwgmnﬂma{%&@gg Ge

sem%ﬁdﬁct& ProS R EnafHFR0 @dtﬂﬁx@tﬂ% at 148 ofid §Bsthike R RbIHaRGnAks
| east one sem conductor processing step 604 is done

dowgitha frapgipticaaldath thjorgh the sendieenducterrpocssrghamber angyperforming a

semRB&IRlok P;‘Bcesé BemB %ﬂ%ﬁs@ bnd QN &t cQﬁbuhént@%& thOrdRfioh sl at
to manutfacture non-planar sem conductor devices by

least qre sulisivafe down e araslations pathgpditha gt leasby PorHOROTIbRTRfaCE area
of tHe: méét Bhd s]%é’l%ate 1% @:Eﬂ?;séhf ﬁ:e%ﬁf‘cﬁnw- : QprSJSE@éT’q{% %omf@ﬁ&hin%ts

and translation are able to be effectuated by any
the yuhgiate iv norcanaend eath bebeeas the jinprgssiefidrgresia therigpslationslpely.

The 'élple t !)ﬁerkﬁ Tﬁ 1§ %gdeg%ﬁtﬁ%& %?%ﬂnﬁt@@ﬁﬁhm Qlﬁgtreﬁé&l fb&¥creased

anl sm e conbination o rotational
throuahahts |Aanatecd sitatipptis égterpinsd agle Sinttinn of yafblep frp@rm@flg a list

com 1 egt%%' g%iang nScIQ& t&H)] 5&5@%%«%@5&@ Ete}lﬁede@ﬁ’&' d%b@s‘&% thlckness

ring processin ternatively, such
ambjegt tamnperatate veithdn thp arosesatchamm angrquelisy of avgporyys cenditios ‘mthm

the @?Aegs %Qmpe@ aﬁlcpgésirgadgépgsm&o eRGaRLE A1 B 9 wete.glé%%iagg,

) er neta n sem conduct or -
foncliprpéfi vesistlefem amlmmdi saconsmbed ofayre andpma b&setetupelbewe, deposited

mar il BERB o it i sBlosenf AP R AR 8 brocFblebodPang
qualsytist vaaten candiph evithin theprpcess: dmsbel and desaremdepomlqm aeea The
phot | t h t lta
sem B ¥t copes iy e AT otRink Byef i S sl
deposmnn srearcay&paitér depagiohand g{amm depirsitiont hmnereaibbdmentﬁ the
f t t
sem Qe ORPlrBtho e, & e NaR o Rep ibermsyes the
rotatrcmtoampﬁgs ropaing (e il feagt whs Subst RS atast 4 laepthwiseaxed. down a
| at f hanb h
R e
deviderodniptisds @rod @iy BsefiidoRhA Btdbes3 QB@nHEﬂTa{vU@%@neg‘r&ﬁ)%aﬁﬁa
poses .t

gr oges& ng chanb qe the rot t| on] th whol e OT
CErost Y ARAL FEdnBress pRq eatess pre pReTally %8“’&%‘3@6 9% fit ifgsLone non-planar
subsﬁ.ﬂél elﬁk&ﬁ@fgh,s HIRSing Sced lehﬂ ohé'lﬂorﬁkﬂﬁﬂﬁsdbstfaﬁe lﬁfcﬂ@]@&ﬁ

ition as

for _unjfor S
seml%fnp'é‘l“t?f P ?am AyW ‘?TEIH 510 %cﬂ%ﬁmﬁ%{%flﬁ tqeérl tlggs gnengn-
plandd QulS KO SAdlrABlatiEths Ubi-plasar &libstrite down a translational path through the

semiconductor process chamber and concurrently while moving the at least one non-planar

substrate through the semiconductor process chamber, depositing a layer of semiconductor
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non- pl anar substrates. Such a nethod effectuates

manuf acture of non-planar sem conductor devices,

i ncludi ng, but not limted to, non-planar |j ftE
WOZ@H{WP%g di odes, non-planar photovoltaic c%% S2003{pp3886

matéri@onh fhk Gon- 1anaas1ivsﬁa& tRSIpRE tncdipishiig BN e&SENt, brv@imefence
a net hod of sem conductorwﬁ){ﬁoces& ng onto, a

of theyb epst penoB GRS DB Gy FORAULIDBTS fiBtess

tran§l ARG athD a%E Elgeéfbdeﬁﬁﬁ-ﬁﬁﬁar%ﬁ%trﬁke is 16e@6:5a triRFIeh Plutality of
I ngress and egress are_operable to all ow passage of

otheg por-plarer subsigates fpciperazsed WW@M Hy B rotaion isfiptarhined ps a
fundiiBR 8t vaBilesHRS irhHe®: 1&9%;%3&5@%% ahd B&ks RRb&atuR S4pBsited

the sem conductor process chanb rotating the at
matgriah slesigth depogitien thiskaespgmbirat @@B@@tpratv\éﬂiwdb%m%mmbﬁ@nd

quaﬁtk ﬁﬂ%lra%ﬁdnﬁ’%hmfa?mh rfthOb8Eks! &{%mﬁégh& BRHULIREsiREORES A rate
er and per

ormng a semcon uct or process on
of tranppéatign is|detgEminesias adunssion af ariatdesdiom amanigy i compripad of type

and P'%ans | on;;]f H% t IE]ed [, ded &éﬁbﬁ&&&hﬁh%@é"@mmﬁt

t hat at | east a portion of
tempeiaturg mtfuaél@e Jo: CUCTES chemb@rﬁed avalifveed g tvaqyie congidern wighin the process

chargﬁgp 9:3? dsitd mttﬁg T 0 ﬂ%%%b@&ﬁ&ﬁ§ %he s%;c§ﬁﬁ£@tgr Frocess

ment s substrate i s non- p ahar
charplper mscsrﬁedepwgmsvbmam bpoms smbedimerds, theaptgtion ogmpaipes

rotal\%%{tﬁe at 1h@né 014 @@é&?’ t§ %LJ ﬁﬁﬁhv‘/@ef# xqaded on a tray

ap ura It er substrates for increased
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9 WO 2008/ 123930 PCTI US200S/ 003886 material on the
non- pl anar substrate, the |ayer enconpassing at | east

: of a circunrerence of the at | east
wozé%h?'%s(énar substrate. A path between the inggg@éz‘é’ﬁ@"”&‘
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and desired deposition area. In sone enbodinents, the
rotation conprises rotating the at |east one

flanar substrate about a lengthwi se axis. In
\vozgﬁppsng further aspect, an apparatus for PET/US2008/003886

cha®iBHRPAGHES Bpoddi ACRSS |G rnstinDP - deleAfaa asAUBRLOREE
conpri-ses.a sem conduct or process chanber having an

variph) gp feose araeng adist eqpmeised of tm?érl@pqqoqsv]@mpﬁgws depgpitpd material,
ldepos a hialRP6f a
desifdl e pifdh i REE A Serk Pl AR 0B Bksethar BEShaIR)
vacwighenndisioe withiartha m@afg@arnh@ané desised depositinn adte The | east
smﬁﬁﬁd&f&ﬁ fn%k%g Blan &Laaﬁs?c&ln & sp 15 oéihénp %Lu&%fn'iher
through the seni conduct or r0CesSk reans
depesitiontand gvapbreticnt depesismn. Immmrbomwthsmméw@ramcess
e _non t e S '
chah 8 £ OR L £ 8or R TLRBLS RN R hehd Snd LRAS Bk A8
rowmaahsmﬂ@mnpemﬁmphnngm@u@enb@@aﬁmgﬁwmeapsocess on the
at gl z%%fh ééggct,'l%gm RJL%{O R%E El%}n%e&%ﬂ.%fe@ %Lﬁsyfo%%&‘hng at
the ro 1 on 'of one non-
leastari stlrsirbte irdoinmsiatienal dmsbraﬁlmmmugbmdm@mfw tdmmg &ie at least
one xARHe BrBOILHOUE pE AR IAGE R ER Rl e at | east
one non-p I'S expos
seﬁh@mﬁﬂmUQQhumpmbaﬁ3m1mwgﬂmhunb@mwéqnnﬁh@mhu@mags
mcogp%(rjan%g Ei&g at% zarcﬂgag r ann?ers%nd n% ﬂ‘%%tggdl%l@o% d%)sltﬁgﬁﬁmatenals
on apiomp&haﬁsyrfwe dlang of the mm;ioamts slmwb std deseribedl mthe various figures
are aé)li]e( th %e m%eq’c 8 re%lfg ?(ﬁln Y f: th(e): rl]‘esg d r\?/eacgr:)sfsar%lote h‘\; (r)cpo&lsncngnon should be
read|tb s:tcompmqs sm@emtemﬁaﬁgy pewelh s soclko mﬁesnd:emmn ot speceﬁc
embg%%xozﬂﬁ%n gflt | a eg:gtsn ! ecﬁ:d(ti ePl%%L 5: ng & DF H‘x% n@%’?s agﬁﬁnded
heregual ity of a vacuun1cond|t|on MAthIn the process
chanber and desired deposition area. A rate of
translation is determ ned as a function of wvariables
fromanong a list conprised of type and process
tenperature, deposited material, desired deposition
t hi ckness, anbient tenperature within the process
chanber and quality of a vacuumcondition within the
process chanber and desired deposition area. The
sem conduct or process is any anong a list conprised
of sputter deposition, reactive sputter deposition
and evaporation deposition. In sonme enbodi nents, the
sem conduct or process chanber conprises a deposition
chanber. In sone enbodi nents, the rotation conprises
rotating the at | east one non-planar substrate about
a lengthwise axis. In still a further aspect, an
apparatus for sem conductor processing onto a
non- pl anar substrate conpri ses a sem conduct or
process chanber having an ingress and an egress,
wherein the ingress and egress are operable to all ow
passage of at |east one non-planar substrate
t her et hrough, a notion nmechani smfor noving the at
| east one non-planar substrate down a translationa
pat h through the sem conductor process chanber, a
rotati on nmechanism for rotating the at |east one
non- pl anar substrate as the non-planar substrate
noves down the
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. f adibk imethodoftchém ) Fdare B /E P

transl ational path through the sem conductor process
chanber and a sem conductor process nodule coupl ed
to the sem conductor process chanber for performng a
sem conductor process on the at |east one non-planar
substrate concurrently with the rotation of the at
| east one non-planar substrate down the
LA@% nslatlonal path such that at |east a portion of

e surface area of the at |east one non-pl anar
substrate is exposed to the sem conductor process. A

pag Reﬁb@é;f\@%ﬁl@oﬁdh&oﬂ PR@ESEE omoal srfbg:raeis@mpssmgq e

translational path. The at aRPdn
subst r Arevidings SERARCIRProE oY CEmsbter }%Oﬁ%&qﬁ%rr allty g

ot her nARrep Ry BEres ubbigal :ee;oﬁemble|tmd§0@@§5é%getoﬁ?té€iﬁl‘?b%t
A rate of rotation is determned as a function of
var i abl8etrte GEAHESEY a i st conprised of o lype and

P ©ICES SmdvaierAteat ene slbyats dowwa fraslaiong path fEuieh B
deposi tion i.ckness, ent tenperature within the
pr ocessse‘Bﬁﬁq‘#ggPrpa{?]cgs %{H&%y of a vacuum condjtion

Wi &.hi n fofagngihont éssg onqsumét@@@@ﬁ yupggEggoves do

PCT/ US2008/ 003888, &Jggm@smmua@w@acmasm. on

ar ea ation 1s aet

b ‘
ord. varpesfointug # TemPoRISGPTECcePS B e@ﬁﬁﬁ‘? ?@&bs%?te fomuﬂeg nd
DI 0CESS, AEHIPRLAbE e #8G ! Ak B oW i ansidiilpot such

deposi t1 0 ness, anbl ent t the
pr oces sthathtintsb? po e%{ea %gig:&t%sgone V\.dts{rﬁéﬂ

Wi thin &e@{'o%ees%ﬁndéﬁﬁl%%ro@m desi red ‘deposition
area. The sem conductor process is any anong a |ist’

conprl sed of sputter deposition, reactive sputter

I?R%ﬁléthmf@l% VARG GlsaRradeosiplien. | n some
enbodi nents, the sem conductor process chanber
conpri ses a deposition chamber. In some enbodlnents
t hgpd QbBdd IBlaE IMhérsiag path beteredortey ingvess and cpgasdi thene
non- pl anar substrate about. a |engthw se axis. In
anSEREFORLPELL | a seni conductor process chanber
conpri ses rreans for noving at |east one substrate in
a transla d Slhay ghosaarbnmans for
rotdf PRG° ‘{?{g lwg‘gfg?ttﬂegdﬂlggg%strate concurrently
Whiwith atphmmofloéusmbws%%feﬁsé f rqughnyhyy | ng. The
present application has been described in terms of
speci fic enbodi nents incoyporat.ing det

ﬂgtaﬂ?n f ﬁ‘%’ |§%S| D ggono

de Q&’?ﬁbﬁes A QinohPd B bdthiiseduT tyipe amprcpﬂeammpe@mref, ace.

(0] t e Conponents ShO e
Ao b G PRt TR it el B

ac Qhe%f@ce&sfbﬁmﬁt%ﬁ WilBy Secassar gpndigendvitoin the Meﬂs?ésr i ption
shoul read to encorgJass such |nterchange as

vvelclham*)%%ﬂwdld@?"é‘f“%‘iﬁ%s herein to specific

enbodi nents and details thereof are not intended to

limt the scope of the %H&ﬁ?&’e@éﬂmm@@is&tf&cuaﬁof
- CLNThﬁ/SlethO:dLOth%) 560 1%sezjﬁ'[}[%gnductor processi n}%melato

a Siabsiidsditon anoagp hstgpmglsed of type and process temperature, de
material, desired deposition thickness, ambient temperature within the process

chamber. quality of a vacuum condition within the process chamber and desired

deposition area.

The method of claim 1 wherein the semiconductor process is any among a list

comprised of sputter deposition, reactive sputter deposition and evaporation
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1.

12.

a. providing a sem conductor process chanber having
an ingress and an egress, wherein the ingress and
egress are operable to .all ow passage of at |east one
substrate therethrough; b. noving the at |east one
substrate down a transl ational path through the
sendep@nmct or process chanber; c. rotating the at

| east one substrate as the substrate noves down the
transl ati onal path through the sem conductor process
ch a:ﬁtaereuaoa oklaim [paeddrtne wgicandedt gaRraubitter @HQLass on

t he, at one substrate concurrently with the
rota He at | east one substrate down the
translatlonal path such that at least a portion of
t he[ e H)refh@(? gf 0@351161‘ q “%Ereﬁlhﬁ r%‘&ltr(gl c%ﬁlgns%px%taﬁ fﬁfg %ﬁéa@t 011?
exposed he sem conduct or cess hod
ofséhﬁmﬁﬂmwwﬁéﬁ§Wﬁ%@hé substrate i s non-planar. 3.
The nethod of claim 1 wherein a path between the

i ngress and egress is the translational path 4. The

(JSIUOI] Qlllamb

- met hggtheskol dyrgingaa perppndasier deres. s9mrgiast one substrate

i s al oad @ﬁvvﬁﬁlga sérhiBdhdudbriphocdss Rhdbad liatrl)fg af m%@s’@ﬁﬁd an egress
substratﬁﬁ_ g .increased throu od of
gip dhe

claim1 rECSF Y REsPs HHeng 'g tt“gwagﬂﬁ%%ﬁﬁf *Hi“ds"étge a

functionmaﬁanammabéﬁmemnmg\anong a list conprlsed of

ype an 9189 fa%ﬁ;g §tsleas{‘a’otrttlg %giﬁ%]gnra?wbst%}geqpuo%gtl %d ie selnlcm‘@.duaof

deS|red tion
wi t hin PWH@S%m@é@s%m%ﬁmmb@vngWHWsty of a vacuum

condition within &)Qﬁn 19&%§tongmmgrsﬁﬁgatgeaﬁhr ed
deposition area. 6. e method of claim1 wherein a

rate of tradélatﬁﬁﬁﬂﬂ§g&EF@Pﬁhﬁ@émﬁﬁﬂ%ﬁqWJﬁdﬁﬂ%%mﬁﬂPMh

vari abl es fr om ar\?ﬁﬂé@glﬂhé ée&‘icoﬁ&lm@f his@sk BimbeyRed and
process t e

atu material, desire
dep05|t?3ﬁ’t %§§W"§ ék?“?%ﬂﬁ%? ?%Fﬁmﬁftﬁﬁﬁgtﬂ%
proces SSeﬂEdﬂamfb@r pr ocpslatlnamyer,af cpasiting e Ligieno€ entiohill@for material
t hi d..d
\g'r o al n &ﬂ%};ﬁ{ %eﬁa&ag&%gblﬁé laﬁ?%nc\;\)ﬁ ﬁ | dst u?%]at k-ﬁs*ﬁ F}g‘%l | Qn

seni condigensrengr ddegsicass ongrpn-alngubatdts. st conpri sed
of sputter deposition, reactive sputter deposition

anﬂ evapaoration 13 deposition. 8. The nethod of
cl Hrefnsthagisbeiaimnt Oper eg?eﬂrﬁﬂ&!bh?&t?@t B ingresscand eeresh #rfkser
C otigakis@sl path. deposi tion chanber. 9. The net hod of
claiml wherein the rotation conprises rotatlng t he
at | east one

The method of claim 10 wherein the at least one non- p!anar substrate is loaded ona

tray with a plurality of other 11011—plzmar substrates for increased throughput.

The method of claim 10 wherein a rate of rotation is determined as a function of
variables from among a list comprised of type and process temperature, deposited
material, desired deposition thickness, ambient temperature within the process
chamber, quality of a vacuum céndition within the process chamber and desired

deposition area.

The method of claim 10 wherein a rate of translation is determined as a function of

variables from among a list comprised of type and process temperature, depositcd
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substrate about a | engthwi se axis. 10. A nethod of
training a sem conductor device, conprising: a.
provi di ng a sem conduct or process chanber having an
i ngress and an egress, wherein the ingress and
egress are operable to all ow passage of at |east one
n 0 nﬁlilig"ka?lagsﬁte(? &ég ‘;Itfoqltﬂﬁd!:ngsg d?l'ibhé’zlptléﬂ F atge thﬂ:%l Jc@s@ at
anar substrate
s endheobriuotity of apresessndiadin lhme?eeﬁi qlia'ﬁkw pipiglesived
CONPLLSBSareh - rotating the at | east one non-planar

Substrate; and ii. translating the non-pl anar

substrate down a translational path through the

_SeNTHRAREYE bR 0 GBS SiH GRABNREIduABh & ess CRMBIF doftiptisey a

whkke noving the at | east one non-planar substrate
t hr'§B5H°F f8™¥eni conduct or process chanber,

dep05|t|ng a Iayer of semiconductor material on the

I7.

1p [Plag of cll'la}ﬂ% t 1erém Elleq?tafacﬁt com?r isgs :ngﬁf?gst'hg:g Ie%gi olnee 1?0%1:

. ne
75 00]! circu erence o

nonm@manhﬂwsdbgt?h@@bWan“SThe nethod of cIa|n110
wherein a path between the ingress and egress is the
transl atj onal Path 12. The met hod of clai.m 10

whet Bethod ¢ dengpitipgraalerial gpa WB‘rP'ﬁla'éWé{Fces‘i?B‘é’t‘?"éﬁ eis

| oaded @RywvRlingtaldapbsitioh Hlaﬁlbéﬂ hdtiag Mgré);ﬁ; aid d’ﬂ&gress wherem the
non- planar substrat es reased

“The met Nispssad gpgss rfﬁel(wera to aQIow Aassage @ DP at? ghf aE%Gn 6)1;111Iar

8.

19.

20.

detern1ﬁ@duasmgfmuwéblon of varlables from anong a

ligt co (n'n@&;g aPLfsasf & Eg.oﬁﬁlgndg&g}éﬁzﬁédm%ﬁﬁﬁ% &F path

dep03|te teria esire position t ness,
ambi ent ¥@ﬁb8¢d€%ﬁ@0%ﬁﬁﬁpﬁ3wﬁb process chanber,

qual-i ty rdefiin@ ¥ ACKMIR B Duh R RubMrdidlisid ]Ja,a pﬁtﬁ&@ﬁﬁﬁale
chanber and desired deposition area. The net hod .

of I ai HPYS dKe it fAmsitipe B freaihe #%99?'695' ‘i"@“b"f and,
detder m ﬁ@d)rlﬁiﬁg a Ifddnic s@micafluctotak poaitibesn the ameasaOgHnA

| t d. t t :
depos ¢ B i i el EG R PER I Ph owmlecy
anbi ent sitbetreeioauiegransl sthona mh&uthtﬁ@tﬁﬁ@st agplaid ef the surface
it . : .
qual yazg{‘] dﬁl da %Feldé'l!glle A [fﬂmlosﬂbélc\ﬂa&:hg &pgsg‘gtoa%%grﬁﬁé{dﬁ%g

chanber osition area -~
of cl ai apedtiosher ei n the sem conduct or process chanber

CORRL t'n§t§§d felaflf Pﬁéﬁetré.ﬁ’&‘ twﬁﬁ‘ BIRE theliBresd AR BRENOM, OF
claim 10 wherein the rotation conprises rotating the

at Upislgdevabppd. non- pl anar substrate about a | engthwi se
axi s.

The method of claim 17 wherein the at least one non-planar substrate is
loaded on zitra‘y with a plurality of other non-planar substrates for increased

throughput.

The method of claim |7 wherein a rate of rotation is deterntined as a function of
variables {rom among a list élomprised of type and process temperalure, deposited
material, desired dep’ositiou thickness, ambient temperature within the process
chamber, quality of a vacuum condition within the process chamber and desired

deposition area.
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17. A nmethod of depositing material on a non-planar
surface, conprising: a. providing a deposi tion
chanber having an ingress and an egress, wherein the
i ngress and egress are operable to all ow passage of
at | east one non-planar substrate therethrough; b:
_rmv4“ netl[n)ﬁ Oa{lalll llel%ﬁled AL tp%%]ggtg)n i &éQﬁ% 1@ a% qlgl\é\@on%f
transl ational path roug eposi tion ch anber;
andvagiablesdtoat dmmge o el camprisech@&ty reried mgwaibrawurs@b@sitedt e
as 1‘i1£l€nan QB4 Qéb%méﬂpﬁin%ét ﬁnb[éﬁméﬁlﬁergl@é@vlﬁlh%e process
transl at'i onal Path t rough the deposition chanber;
andchamEfeI %lélrt}f o q,ﬁaﬁlgmhctonql Heyithdh e gré?ﬁs%@lﬁla%mdesned
depagbditionne®n the at | east one non planar substrate
concurrently with the rotation of the at |east one
non- pl anar substrate down the translational path
22, suchhetizdiod al cldimag twhas emolret:btar'noxabmb:h@s sulif@beat laseac af-
t he r substrate is exposed to
éﬂﬂéﬁ%%%ﬁ d%“%rﬂgggﬁ%% % ion. 1s. The nethod of
' cIa|n117 wherein a path between the ingress and
egress is the translational path. 19. The net hod of
claim 17 wherein the at |east one non-pl anar
substrate is |oaded on a'tray with a plurality of
ot her non-pl anar substrates for increased
t hroughput. . 20. The nethod of claim 17 wherein a
rate of rotation is determned as a function of
vari abl es fron1anong a list conprised of type and
process tenperature, deposited. material, desired
deposition thickness, anbient tenperature within the
process chanber, quality of a vacuum conditi.on
W thin the process chanber and desired deposition
area. 35 21. The nethod of claim 17 wherein a rate of
translation is determned as a function of wvariables
fromanong a |ist conprised of type and process
tenperature, deposited material, desired deposition
t hi ckness, anbient tenperature, Mﬁthln t he process
chanber, quallty of . a vacuun1cond|t|on within the
process chanber and desired deposition area. 22. The
nmet hod of claim 17 wherein the rotation conprises
rotating the at | east one non- planar substrate about
a | engt hwi se axis.
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