LOW THERVAL MASS SEM CONDUCTOR WAFER SUPPORT
BACKGROUND [ 0001] This invention relates generally to
waenomsduct or waf er supports, and nore parti cCBCBEUB3009/048126
a |l ow thermal nass sem conduct or wafer support for use
in heat treatnment of sem conductor wafers in a
furnace. [0002] High tenperature heat-treatnent (e.g.,
anneal i ng) LOVe AHERNAIL MASSSEMBCONDIOOTOR y used to
achi eve certai n desi nNgAIFEREREPPCIETI Stics. For
exanpl e, such a process nmay be used to create a defect
free layer of silicon on the wafers. The high
erature anneal ing process of the type to which the
Bbﬁgp@@UNﬂR/entl on particularly relates is carried out
in a verti cal furnace which typically subjects the
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The support atterrpts to prevent slip and plastic
deformation while t fers are bei né:;[ heat treated. A
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known in the art, slip may introduce contaminants into the device areas of the wafers.
Moreover, excessive slip may lead to plastic deformation of the wafers, which in turn
may lead to production problems, such as photolithography overlay failures causing

yield losses in device manufacture.

[0004] Vertical wafer boats or racks are used to adequately support
semiconductor wafers, and, to minimize the local gravitational and thermal stresses.
The support attempts to prevent slip and plastic deformation while the wafers are
being heat treated. A typical vertical wafer boat used in a vertical furnace comprises
three or more vertical rails also referred to as rods. The rods typically have grooves or
laterally extending fingers for supporting the wafers between the vertical rods within
the boat. Each wafer may rest directly on fingers (or grooves) lying generally in a

common horizontal plane. This configuration is common in the older art and is



the boat. Each wafer may rest directly on fingers (or
grooves) lying generally in a common horizontal plane.
wahbdis/oewnt i guration is common in the ol der artPEmUS2009/048126
i sadequat e when heat treatihg 200 mm and snal | er
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[0007] In one aspect, a support for a sem conductor
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of the wafer. [0008] In another aspect, a plate for
supporting the sem conductor wafer includes top and
whoiwomesur f aces. The top surface includes a sSPQPUR1009/048126
surface and a recessed surfiace spaced vertically from
the support surface. The plate includes a plurality of
hol es that extend fromthe recessed surface to the
BRIER $UMMARACe. The support surface is free of hol es.

[0009] In still another aspect, a wafer boat is for
use in he reat nent of semn conduct or, fers in a
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free of holes to inhibit contam nation of the wafer.
[0010] Various refinenents exist of the features noted
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extends from the recessed surface, and the support surface is free of holes to inhibit

contamination of the wafer.

[0010] Various refinements exist of the features noted in relation to
the above-mentioned aspects. Further features may also be incorporated in the above-
mentioned aspects as well. These refinements and additional features may exist
individually or in any combination. For instance, various features discussed below in
relation to any of the illustrated embodiments may be incorporated into any of the

above-described aspects, alone or in any combination.

BRIEF DESCRIPTION OF THE DRAWINGS

[0011] FIG. 1 is a perspective of a wafer boat having wafer holder

platforms of one embodiment;



[0016] FIG 4 is a fragnentary section taken in the
pl ane including line 4-4 of FIG 3 showing a single
wo pmgeozebut with the platformrenoved; [0017] PCTRSH09/648126
a fragnentary section takemtin the plane including
line 5-5 of FIG 3 showing a single finger with the
platformrenoved; [00 18] FIG 6 is a bottom plan view
of one wafét2hoFder iphatilarged ffa@tRiaryHbdspeétivesofahe wafer
fragnentary section taken in the plane including line
bogt ANplatferals; 3 showing the platformwith the finger
renmoved; [0020] FIG 8 is a fragnentary section taken
in the pl@pesj nPﬂGJ.@!iﬁ‘gtéﬂ ﬂ@w%‘f%n@Bfﬂe%af@tﬁﬁﬁ%ﬁg the
platformw th the finger renoved; [0021] FIG 9 1s a

fragnmentary section simlar to FIG 5, but show ng '
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enl arged plan view of an isolated finger extending
fromthe [0613] fBICVaBs aad caheyddn®riidicofdI@. 8Aat whi ch
the finger extends fromthe rod; and [0024] FIG 12 is
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illustrates a sem conductor wafer boat, indicated

gener al | y[0a18]1, Fiknmsit b boited pracdewiofigné @afda@older platform;
principles of the present invention. The wafer boat 1
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wafer boat 1 1s In a vertical urnace, the

support rods 3 are generally vertical. In the
i |1 ustratl®820] FIG. 8 is a fragmentary section taken in the plane including

line 5--5 of FIG. 3 showing the platform with the finger removed;

[0021] FIG. 9 is a fragmentary section similar to FIG. 5, but showing

multiple fingers and platforms;

[0022] FIG. 10 is a fragmentary section similar to FIG. 4, but

showing multiple fingers and platforms;

[0023] FIG. 11 is an enlarged plan view of an isolated finger
extending from the left forward rod showing the angle at which the finger extends

from the rod; and

[0024] FIG. 12 is a horizontal cross-section of the wafer boat with

another embodiment of the forward rods having wedge-shaped cross-sections.



enbodi nent, the wafer boat 1 has a central rod 9 and
two forward rods 11. [0027] The support rods 3 support
wo an1emeadelly ext endi ng fingers 13. The fingers 1BCTH§$2008048126
integrally fornmed on the support rods 3. For exanpl e,
cuts nmay be made in an el ongate one-piece structure,
formng the fingers 13. The fingers 13 of the wafer
boat 1 ar[@OM]lr l&ﬁ@ﬁﬂspbﬂdlgg mil El&fld:@/dlfagacitems ﬂﬂdfcﬁﬁtr c@lﬁttespondlmg
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hoI der platform 20 (broadly, a plate). The platform
DREApIER DEMCRIBTHON v referred to as a support ring.
The illustrated wafer holder platforns 20 are of an
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24 (FIG 6), respectively, an oquter radius R, and a
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hole 28" i's about 95 mm [0030] I'n the illustrated
enbodi nent , each waf er hol der platform 20 has a
recessed [902TlacBhamipdertiredsch $wppeir laerelipextcrding fieggs 13. The
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over the groove 31, the waf er can be renoved fromthe
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plateau is a substantially snooth, planar surface,

illustrated wafer holder platforms 20 are of an open-ring type generally havmg aC

shape when viewed from above (plan view).

[0029] The open-ring type platform has top and bottom surfaces
designated 22 and 24 (FIG. 6), respectively, an outer radius R1, and a hole 28
generally in the center portion of the disk having a radial opening extending from the
hole to the outer periphery of the platform 20. Other types of wafer platforms,
including a closed-ring type and a solid plate, are within the scope of this invention.
For a wafer platform used to support 300 mm wafers, the radius R1 is about 150 mm,

and a radius R2 of the hole 28 is about 95 mm.



wi t hout any devi ati ons such as hol es, ridges or other
features forned therein. Edges of holes or other
wo eabiows] if they existed on the plateaus, copCTHUSZOS@48126
contam nation of the wafer @ue to the machining or
formng step used to formthe holes. Conventiona
ceram c formng or machini ng nethods used to formthe
hol es i nt[i0ogkice I te ipaitarid abodimendaaliwadirihohicr plagoch 20
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wafer Wduring high tenperature processing such as
nneal i ng.

[0032] Slots 35 (broadly, holes) are formed in the recessed surface
30 of one embodiment. The slots are suitably formed using conventional ceramic
forming tools. The slots extend from the recessed surface 30 to the bottom surface 24
(Fig. 6). Each slot has an elongate section 36 having an arc or curved shape that
generally corresponds to the curve of the groove 31 and to the curve of the outer and
inner edges of the platform 20. Each slot also has curved ends 37. The width of the
slot 35 is less the width of the groove 31.

[0033] The slots reduce the area of the platform under the wafer W to

less than 50% in one embodiment, to less than 45% in another embodiment, and to



[0034] It will be understood that constructions (not

shown) other than those just described can be used
wowdlhiomeethe scope of the present invention. ThRCTEEE09/048126

boat 1 may be made of one of quartz, silicon, silicon

nitride, or silicon carbide, or alternatively of a

conbi nation of one or nore of quartz, silicon, silicon
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4-10, each finger 13 of the wafer boat 1 has

7 Q%b@haswa@é% yienthe tvwé?r ‘&9@‘ agesOaReres U slofssdanpt aésd
SRy 6 IRGHRIRh T QARRIR IR0, KRR fpis o not
negoipypdy affbcm dlaxt stmnslrdaf thh @tatﬁarrgé@e T deducgors i upq;re@r 'tseﬁirebiyy

th ff | the ¢
PBPSHEN S vt Beyiel Eaen il 1B 3r i BB 4t M harbiopptadiont
fréhehd ¢cne@os thk3vifer WidRheideQ rindRstt eThRE rmeﬁdsnsfh@slo%auce

platform 20 at the respective support |ocation 43 of
the hisk that gip wilbbs areated B s waferabdlughg hghrteinperatpre prpeessing
Sucﬁggort ocatl on 43 of the wafer holder platforns 20
ﬁf‘eogto overlie the respective support |ocation
40 of the respective finger 13. [0036] Referring

parti cul aoby41t oIt WilB8e uAd@ndod thaeeeidtriitti@8 (ndtIhbws) dther
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first oXeraII maxi mrum t hi ckness 50 is at | east about
sibcad GR19%Nd in the illustrated enbodi ment is about 2.5
mm The second mexi mum t hi ckness 53 of the finger is

the maxi megs4hi RKRAES v tNEGS. BAS! cakB ﬂﬁgtaﬁlﬁoitth@wafer boat
boundari es of the support location 40. In
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40 of the respective finger 13.

[0036] Referring particularly to FIGS. 4 and 5, each finger 13 has a
non-uniform thickness along its length L, such that each finger has a first overall
maximum thickness 50 which is greater than a second maximum thickness 53. The
first overall maximum thickness 50 is the thickest part of the entire finger 13. In one
embodiment, the first overall maximum thickness 50 is at least about 2.0 mm, and in
the illustrated embodiment is about 2.5 mm. The second maximum thickness 53 of the
finger is the maximum thickness of the finger 13 within the boundaries of the support

location 40. In the illustrated embodiment, the support location 40 and the second



within the scope of the present invention. [0037]

Referring particularly to FIGS. 7 and 8, each wafer
whedideozept at f orm 20 (I i ke each finger 13) has BCT/US2009/048126

non- uni form t hi ckness such & hat each platform has a

first overall maximumthickness 60 that is the | argest

t hi ckness di nensi on of the entire wafer hol der
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witkingle jcope of thb puaselt. iBvamtionand in the ill ustrated
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or m ustrate
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fingers 13 just above the platform The verti cal

1119§tmt@1 @abadimonis the waderdtalder pratform 20rtas grhores 4huh itsdrmtiom

t he er. In the ill trted er al
sodfe BT sortpfioshe R TG4 REO TR s BRI AE RIS An
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and waf er hol der platforms 20 havi ng second maxi mum

illpsiragechesesimsy isabautdd mman the respective first
overal |l maxi mumthi cknesses 50, 60. It is understood,

however, t
maxi mum t[%) i;{:)%]ness ﬁ@g&rﬁan the P‘rgs% Q%g(g y%%ﬁrg§?/far{ﬁn
hdldhar pkanfosimis 30 archiesting an tht fiegerkil 8 ktheess atombimbd fiargeum 13

thgg?%,sts) 6‘793 yos gg{)}%ﬂ?’lr é?tu o ég{f {élg] Ioﬁ,gho glr?llf:is\s}léllde € It)lgtforrns that is
less than the first overall maximum thickness 50 of each finger plus the first overall
maximum thickness 53 of each wafer holder platform. In the illustrated embodiment,
the combined maximum thickness at each support location 40, 43 is about 4.0 mm.
The combined maximum thickness 70 at each support location 40, 43 leaves a vertical
space 80 between the platform 20 and the fingers 13 just above the platform. The
vertical space 80 allows a robotic arm to introduce and remove the wafer. In the

illustrated embodiment, the vertical space 80 is about 3.8 mm.

[0039] As described above, the illustrated embodiment shows both

the fingers 13 and wafer holder platforms 20 having second maximum thicknesses 53,



second maxi num t hi ckness 63 which is | ess than the
first maxi mumthickness 60. Alternatively, the wafer
whoelideozept at f orns 20 may not have a second maxPOTIB2009/048126
thi ckness | ess than the first overall nmaxi num
thi ckness 60. That is, the thickness of each wafer
hol der platform 20 may be substantially uniform al ong
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and each wafer "holder platform20 at the respective
support locations 40, 43 increases wafer throughput of
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sup . . .
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about 1.2 wafers per centineter. of. height of the wafer

nusRRer o AkgtBTeT ) Incrrérqgrbe rmbdof nafa _th&g%ﬁn b hgpusgdyig the
sahle \}éﬁwaﬁglﬁ% SRR AR e 1DaS "ﬂbcwé@ﬁlg life F@fical space occupied by

the combined thickness 70 of each finger 13 and each wafer holder platform 20 at the
respective support locations 40, 43 increases wafer throughput of the vertical furnace
and production of heat-treated semiconductor wafers, while decreasing production
costs. However, the combined thickness of each finger 13 and each wafer holder
platform 20 at the respective support locations 40, 43 is sufficient to provide a stable
foundation for holding the wafer so as to avoid slip and plastic deformation of the

wafer during heat treatment.

[0041] The illustrated wafer boat 1 of the present invention can hold

up to about 135 wafers or about 1.2 wafers per centimeter of height of the wafer boat.



fit within a quartz tube of an ASMr) A412 vertica
furnace. A wafer boat 1 constructed according to the
wo eaoliozsgs of the prior art typically hol ds | eRGT/URZN9/148126
waf er per centineter of heilght of the wafer boat.
Thus, the wafer boat 1 of the present invention
i ncreases throughput by up to 50% w t hout, as stated
Tl&kmxemll ledgiprod thiesi afgr bt érof esallidtsated @Mmaﬁfleswcihn@atﬁman
poi nts nearest to the cen%ral rod 9
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points 90 are | ocated rtica ane
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. pl ane .VP2 t hat ent vvafer t 1 at the.
infeiRRipcrene DeahriiMptio e it Fatio wHESognfomgising
wiehhilky rod 9 defines the back of the wafer boat 1.
The opt| ‘mal configuration of the support rods 3 and
fingers 13§ e., the arrangenent of the rods and

fingers tl94 2]\Ao&1:f@rrg1gvt@ HGe3.mesits seasprdfa the sentred reidf éirc.,
mgﬁlrga sﬁt\{hoe%]ﬁl)e a‘M‘ %deﬁﬁ ?s f3oegnd| tﬁ% ?or%gfa(fl%gs 11 Imeet are
equ apar or mng & equl er al
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However , I's op con guration is no
thé back dfithe fvofer bost lvviI‘hh oﬁﬁﬁalmnnﬁgdraham gethe dupmmt eds dahér

boat ecause of di nensi on strajints inpose
figges b @ﬁg el A M e HIV%&
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di stance between two support rods 3 nust greater
formang ammuditanﬁbtr@ngbfamahgemmﬁ end the. fglgers:sa@@:ndmpvv@d théheemnter

oy vl FOE Mafftial 20 B UES #thetint B pPBom P e fingers 13is

cqub PP st Btdduldlg e Biferdice bhtheWwalf@hdi@ablatfoe@moot be
greater than the internal dianeter of a quartz tube of

Hewevopdhisiopiimat coniigpeatiogs aotdeasithe fasage wih 300 marn and {arger

o YLD 550 ER VI AT RS By o
th8 %feﬂ‘mo Rastdivahinrbe b ahdh ttrantstiap dlatncted d6 the vattidabAstace.
art (since they are oEtlmaI [

Tig ?tﬁ%ﬁ aweetnrtwaﬁgp@ré e AE BICAIEK )é?htqbrggiamawépé?he
Wfoer,te.réef, ?%frﬁﬁl, Mtat the Wé‘?é? cgﬁ S@?&Elvteﬁ] %hﬁr{‘@le boat (e.g., between

the forward rods 11). Moreover, the cross-sectional diameter of the wafer boat 1

cannot be greater than the internal diameter of a quartz tube of the vertical furnace, or
else the boat will not fit in the furnace. For example, the internal diameter of a quartz
tube for the ASM A412 vertical furnace is about 340 mm. Positioning the three
support rods 3 at least 300 mm apart (since they are optimally in an equilateral
triangle arrangement) makes the diameter of the wafer boat 1 much greater than the
internal diameter of the quartz tube, and the boat would not fit in the furnace. It is

noted that even if a larger diameter furnace were possible, an equilateral triangle



internal dianeter of the quartz tube, and the boat
would not fit in the furnace. It is noted that even if
w@2d1am00psn7 di amet er furnace were possi ble, an PCT/US2009/048126
equi l ateral triangl earrangdient of the support rods 3
woul d require very long fingers 13, resulting in a
waf er boat with | ow nechanical stability because of
artdmgerhet[’tgif fise smﬁ)g@ﬂn eodsi 33@@[16 re(%uﬁl@4f3iy Bag giugeastl B,erﬁ&llmi)g)'fnt a
rods 3 cannot equi di stantly spaced apart, the prior
wafet bead 3athdewWimreharyptl stabi Iy idesrives 0? f?r@ ﬁjﬁm e dher forgss: 1
spaced apart the m nimal distance necessary to all ow
the vafergohp bBeda&EihY SR bie3 BARot be é(fui@ist’anﬂf3 (s)ﬂa'&@d
illustrated enbodi nent the distance is based on 0 nm
apaetf e pylonant tqaokdstthoeadiguratichef therfwavatd vedst lilcsphcqol apaes the

VP far away from,the re vertical pl.ane .VP s .
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the serwardiverters planc M Rloas|fhreavway frora thoticaayationl akac W2 as
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digctchef thafettichiofuttte pihatinpen 13%kxediding BiayhogrvardRrods 11
the i nposed constraints. However, this configuratjon
alypalie Wghe fregishirlans VB Lipus eonfisaration ds o atigmeptjgpes distribute
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equat e support o wa er platform
whibe stayiolg ofithirhtbe fropasad donstcdmtd Hosevea tis e cqi fasirdton may not
def ormati on of the fer form.20 (especially in
AR GY SHPRATHIGE e5rgeT bt ‘F#EP %‘ﬁﬁﬂ&lﬁwﬁi Bt 9 f_orward
pllu%‘dl’ I‘.Q_n&cféqﬁlltb @uﬁjwt FQRS WhlY hQﬂd@ﬁﬁlhﬁoﬁ?ﬁ@ ¥Rt OSY thé forward
the silicon wafers during high-tenperature heat

rotls éhtmaprauserplastie doformptéer offthe mabus platoom 2 (pspeoially in the

mbodi nent . of .t h f t f the,. t. :
oreRudinT Bt B TwBErEbadtho feline PRuPHRT ol i
deFoxgna®idn P heall oA Rvaétg deridy highabhy&afuee hdaetrbQmeas i the
plane VPl to allow the support |ocations 40 of the

variigag&pgaaco underlie portions of the areas of the wafer
hol der platforns 20 that are forward of the forward

pLane VPl oQH S infink-cnHoRi R bF B vAlrer K1 | LPER Fectsh OF

the forwa rods , In effect, glives greater ‘support
inventiohetht dmgensd 3parthe Gfrwhiderod@at barchapidd forptaad dioami26

BB s BT WO Ao RLSDSE Rl
utgiﬁgfé?ﬂ;’]o'ﬁt@(?]ﬁes'of a8 rehAwhRr REHUEAR I bhsDVdh 4Qr ARINERSOS the
forward plane VP1 (FIG. 12). The angling of the fingers 13 on the forward rods 11, in
effect, gives greater support to the forward part of the wafer holder platform 20 than
would be given if the fingers extended along the forward plane VP1 (as in the prior

art). In one embodiment, the angle A is between 10 and 20 degrees, and in the

illustrated embodiment is about 15 degrees.

[0045] The fingers 13 on the forward rods 11 must typically be
longer than the fingers on the central rod 9 because the forward rod fingers must

extend to a more forward location nearer to the ideal, equilateral location for



illustrated enbodi nent is about 15 degrees. [0045] The
fingers 13 on the forward rods 11 nust typically be
wo ongeo2eéthan the fingers on the central rod 9 PETESNE9/048126
the forward rod fingers nud2 extend to a nore forward
| ocati on nearer to the ideal, equilateral |ocation
forsupporting the wafer holder platform20. In the
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mechani cal stability coul to plastic defornmation
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Stabllltaigt 0046] In use, the wafer boat 1 is readied
a

fopinephandg 1I111évaafer hol der platforms 20 on the
respective fi ngers 13. Wafers are | oaded into the boat
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of one orm 20 ,
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th¥Rfa 8§ aﬂéslbﬁ&dtvli‘aea dbbHe hintta8 G &P ﬁﬁi(‘)\ﬂi?ﬁ{‘r)ae abth@nBORE bbst 1 is
received in the vertical furnace. The hi gh-tenperature

lohdsalrwithr eatedetermingd pembcircrfemfelaéramsmﬁétdm Kk meafer to ﬁbQLhd 35
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the wafers are unloaded fromthe boat 1, typically
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frmdlgfb(&hap@ﬂlcaﬁilemﬁg de rbbtdﬁ: a]:ﬁhO each have a t aper ed
Cross-section mhere the cross-section of the rod

tapers i h rectlon f the f ers 13. The oquter
SurT aces 088t lnamather tabpd emco D biesvatycpiign. Ihisiated in

FIG. 12, the cross-sections of side support rods 100 are wedge-shaped. The side rods
100 each have a tapered cross-section where the cross-section of the rod tapers in the
direction of the fingers 13. The outer surfaces 105 of the side rods curve toward the
finger such that substantially the entireties of the outer surfaces lie on the
circumference of the cross-section of the wafer boat 1. A forward vertical plane VP3
is defined by points 110 nearest to the central rod 9 (i.c., most rear points) where the
forward rod fingers 13 and the forward rods 100 meet. This forward vertical plane
VP3 is spaced apart a distance D2 from the rear vertical plane VP2. The forward
vertical plane VP3 (i.e., the wedge-shaped rods 100) may be located even more
forward from the rear vertical plane VP2 than the diamond-shaped rods 11 while



finger such that substantially the entireties of the

outer surfaces lie on the circunference of the
weeas®eserti on of the wafer boat 1. A forward RET/USAY/048126

pl ane VP3 is defined by poildits 110 nearest to the

central rod 9 (i.e., nost rear points) where the

forward rod fingers 13 and the forward rods 100 neet.
stahlihgwithinwhae thtstasltdigatteptaneaiBd ittt @paeetheagialid vertical

di stance D2 fromthe rear vertlcaljﬁlane VP2 The

furngegidp dhs /igluptrated erpbodimentpthegistance L betigeryide deraygedjand rear
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rear vértica ane VP2 than the di ano shaped
wa&rmhllestaylng within the internal dianeter
constraints of the quartz tube of the vertica

f ur nace. he il lu trated odi di stance
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(nh@ﬁﬁa1&©¢@ﬁﬂbﬁﬂﬁmﬁg “i ncl udi ng" and “havi ng" are
intended to be inclusive and nean that there nay be

addi tion ement s ot her than the listed el ements,

[ 0049] all 9%  ons VW@E@H&?& GPdide madgen ﬁw bR gapsiyuctions
wRASE WERELiAPRSmIhE NOIE BRI dnfiln if RThich&EARA Rhudhe

I nvent is intended that all matter contained in
cqnha@n@bowlﬁ a:]myc deswtlpbun mtﬁslmlwm\m thaacchmpagoonpanyighg shall
b %h %lﬁr be in e%ed as illustrative and
%BGIT?Tﬁ f ”hb“é‘éiﬁgl TSR MED 1S 1. A
support for a sem conductor wafer conprising a plate

i ncludi ng a support surface for supporting the wafer
and a recessed surface spaced fromthe support surface
and thereby spaced fromthe wafer, a plurality of

hol es extending fromthe recessed surface, and the
support surface being free of holes to inhibit

contam nation of the wafer. 2. The support of claim1l
in conbination wwth a wafer boat. 3. The support of
clains 1 or 2 in conbination with a sem conduct or

waf er .



4. The support of any of clains 1-3 wherein the plate

is C shaped. 5. The support of any of clains 1-4
wobenmiaslt he hol es are arc-shaped. 6. The suppP€T/USI009/048126

any of clains 1-5 wherein tilhe plate has a bottom

surface and the holes extend fromthe recessed surface

through to the bottom surface. 7. The support of any
WHATISUCIRIVEED ¥herein the area of the plate is |ess

than 50% of that of the wafer. 8. The support of any

of clains, 1-7 wherein the area of late is |es )
Chan 4006 bi ACHBEOTIOr BREMigERBictorgali ISigra Dlgte 1 ﬁydmg a

su%faor@ L@ fdr s%pi%‘t@ihg Ik Whver Pl %cés%edrﬁgﬁdc@fspéleg fI%Bl the

[icon carbide, silicon nitride and silicon.
Supp@ut surfae asdl ﬁpwrlm gceai feniteonadac tamlum}atbmf hobﬂpmesdlng

d bo f th f di
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coylwlh@taiddftﬁmafe&.he support surface, the plate
including a plurality of holes that extend fromthe

recessed surface to the bottom surface, the support
surface bei Hef fupgertef clsn d4n cambingtien with watferd?oaa ai m
10 wherein the plate is C shaped. 12. The support of

claim 10 prry %% gﬂr;bsf &t J‘alflgq Jrol 1‘3%8%\?%‘36& ﬁﬁaﬁ%%qllcolﬁuct r

The support ainms 10 erein the area o
wifee plate is |l ess than 50% of that of the wafer. 14.
The support of any of claims 10-13 wherein the area of

the plate | ess n4°/of at, of. t 15.
e DabaThentiyt ity o i b Rrine b WS G spaRi
is made of one of silicon carbide, silicon nitride and

silicon. 3s6hcAuppirest DY cladhs UsiewhdiciR@R hdleLat ARNEhapéd.
sen1conductor wafers in a furnace, the boat

conprisin vertical _rods, fln?ers supported by the
vertical Jd@ suPRPTHY AN ST §laipY tSe\MhWntth%plﬁter%@éﬁ@ottom

surface and the holes extend from the recessed surface through to the bottom surface.

7. The support of any of claims 1-6 wherein the area of the plate is less

than 50% of that of the wafer.

8. The support of any of claims 1-7 wherein the area of the plate is less

than 40% of that of the wafer.

9. The support of any of claims 1-8 wherein the plate is made of one of

silicon carbide, silicon nitride and silicon.

10. A plate for supporting a semiconductor wafer comprising top and
bottom surfaces, the top surface including a support surface and a recessed surface
spaced vertically from the support surface, the plate including a plurality of holes that
extend from the recessed surface to the bottom surface, the support surface being free

of holes.

11. The support of claim 10 wherein the plate is C shaped.



at |l east sone of the plates including a support

surface for supporting the wafer and a recessed
wahaewispaced fromthe support surface and tPEr/Eb3009/048126

spaced fromthe wafer, a plidirality of hol es extending

fromthe recessed surface, and the support surface

being free of holes to inhibit contam nation of the

waf er. 1712. The sspHopasficlaim 1€ a@ilmvliger¢in tiooddenat aershapdd
a sem conductor wafer. 18. The support of claim 16 or

17 wher ei | east sone qf the plates are C shaped }

and t he hﬂi-ﬁ“i\etsv@w&qf aaw?al.agn%h(g-bg& CHeg &?ﬁéeasq?pmlﬁte is
18 than¥oR o r b 16748 Wherein each plate has a bottom

surface and the holes extend fromthe recessed surface

through to the bottom surface. 20. The support of any
of cl ai msl418he supmestrafiany ohelaimeH)-0F whatsin icara dfshd pleis is

legshtﬁarlln g&’%’ o?f[hat[ g{a Ehe(\)xiaférhe waf er.

15. The support of any of claims 10-14 wherein the plate is made of

one of silicon carbide, silicon nitride and silicon.

16. A wafer boat for use in heat treatment of semiconductor wafers in a

furnace, the boat comprising;:
vertical rods,
fingers supported by the vertical rods and
plates supported by the fingers,

at least some of the plates including a support surface for supporting
the wafer and a recessed surface spaced from the support surface and thereby spaced
from the wafer, a plurality of holes extending from the recessed surface, and the

support surface being free of holes to inhibit contamination of the wafer.

17. The support of claim 16 in combination with a semiconductor

wafer.

18. The support of claim 16 or 17 wherein at least some of the plates

are C shaped and the holes therein are arc-shaped.

19. The support of any of claims 16-18 wherein each plate has a
bottom surface and the holes extend from the recessed surface through to the bottom

surface.

20. The support of any of claims 16-19 wherein the areca of each plate
is less than 50% of that of the wafer.



