BN GETANEY
DEVI CE FOR TRANSFERRI NG A SEM CONDUCTOR WAFER Backgr ound of the Invenilon
This invention relates generally to devices for handling seni conductigfZS
waf ers without contam nating or 5 damagi ng the wafers, and nore
particularly to a device for transporting sem conductor wafers to and from
a susceptor. The production of high quality sem conductor wafers requires
t he mai nt enance of damage free wafer surfaces. 10 Handl i ng of the wafers
gives rise to the ODBYICEN TRANSFERRENGI ACSEMACONBUCTOR WAFERXanpl e,
darmage or contam nation frequently occurs during transfer of a wafer to a
susceptor which is used for the dep05|t|on of an epitaxial layer on a front
face of the waf @& § 4 @ generally polygonal, vertically
ori ented tube made ofsid iR de1caaedgianin Oqg%rlcagr frages of

the walls of the tube have circ recesse recess being
sized to hol d oh8nafi®g e conductor wafers without contaminating or

5 damaging the wafers, and more particularly to a device
for transporting semiconductor wafers to and from a
susceptor.

The production of high quality semiconductor wafers
requires the maintenance of damage free wafer surfaces.

10 Handling of the wafers gives rise to the opportunity for
damage or contamination. For example, damage or
contamination frequently occurs during transfer of a
wafer to a susceptor which is used for the deposition of
an epitaxial layer on a front face of the wafer. The

15 susceptor is a generally polygonal, vertically oriented
tube made of silicon carbide coated graphite. Outer
surfaces of the walls of the tube have circular recesses
in them, each recess being sized to hold one wafer with
the front face of the wafer directed outwardly from the

20 susceptor. The susceptor holds multiple wafers in a
reaction chamber during the epitaxial layer deposition
process. Rear faces of the wafers generally engage the
back of the recesses so that a minimum amount of material
is deposited on the rear face.

25 Typically, wafers are transferred from a storage
cassette to the susceptor recess by special tweezers
(tongs) or a vacuum wand. The tongs engage the wafer on
both the front and rear faces along peripheral edge
margins of the front and rear faces. A vacuum wand

30 engages a central portion of the rear face of the wafer.
The wand cannot engage the front face of the wafer
inwardly of its peripheral edge margin or contamination
may occur. Engagement with the peripheral edge margin of
the front face does not allow the wand to grip the wafer

35 securely enough to pick it up.
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the front face of the wafer directed outwardly fromthe 20 suscept or

The susceptor holds nultiple wafers in a reaction chanber during the

epi taxi al | ayer deposition process. Rear faces of the wafers generally
engage the back of the recesses so that a m ni mrum anmount of material is
deposited on the rear face. 25 Typically, wafers are transferred
froma storage cassette to the susceptor recess by special tweezers (tongs)

or a vacuum wand. Thengopgs EPQESHgEhSr“ﬁf€£c99me£HdtPEgﬁ?PQé @HQ rear

faces al ong peripheral edge, margi nS_of front and rear faces. A vacuum
wand 30 engag@@eéaE@ﬁtFa|lﬁé??tohhefW€§@rreaF0fabe vRieKeragees. iThe wand

cannot engage thénfpaphiiatergbnibg velistiawesdtbeobukts 965'@8%%v§@@e
nargln or contam nation occu ge t he peri e
margin of the f?oﬁ?a?ﬁcgeﬁ%ﬁgnnt E%g&/ ggfmﬁﬁhtgﬁ ﬁ?FgS?h n&a?%? @%ng
securel y emdughot owphdkenyyagphng the rear face of the wafer. In either
case, the wafer contacts the susceptor first at the
bottom of the recess with the top of the wafer angling
upwardly away from the recess. The top of the wafer is
then frequently pushed into the recess with a separate

10 pointed tool or tongs to seat the wafer in the recess.
This often results in damage to the wafer by the tool or
tongs. This loading and subsequent seating process also
increases the chance of scraping the wafer against the
sides of the recess during the manipulation of the wafer

15 into the recess, resulting in damage to the wafer.
Particulate contamination of the reactor and the wafer
itself may result from even a small amount of scraping.
These techniques occasionally result in the wafer not
being securely placed against the susceptor resulting in

20 thermally induced slip or the wafer falling off of the
susceptor during processing.

The use of tongs or a vacuum wand also made it
difficult to orient the wafer in a consistent manner in
the susceptor recess, resulting in deposited silicon from

25 previous reactor runs being underneath the wafer thereby
preventing contact of the rear face of the wafer with the
back wall of the recess. Moreover, the tongs used to
carry the wafers rely solely on a frictional engagement
with the faces of the wafer to grip the wafer. Thus,

30 there are significant occurrences of wafers slipping out
of the tongs and being damaged. The use of tongs or
vacuum wand also requires the operator to have a high
degree of manual dexterity to place the wafer in the
susceptor recess without dropping the wafer or scraping

35 it against the sides of the recess.



2 The use of tongs or a vacuum wand requires the operator to insert the
wafer into the wafer recess in a non-parallel fashion relative to the
susceptor to provide a space between the back wall of the recess and the
tong 5 or wand engaging the rear face of the wafer. 1In either case, the
waf er contacts the susceptor first at thg bottomof the recess with the top
of the wafer angling upwardly away fromthe recess. The top of the wafer is

t hen frequentlguﬁmggggdﬂﬂghélnhﬁéyagahthh a separate 10 poi nted tool or
tongs to seat the water 1n the recess. This often results in danage to the
waf er by the tool or tongs. This |oading and subsequent seating process

al so increases the cmamnge tdfe sevapialg ddjecnaf ef agdiendnviehe isndesyobet he

recess during LR LRRUHRIIAL Y UI° U O wnicl AR A" R Tesulting
transfer of a semiconductor wafer to and from a susceptor
5 without damage to the wafer; the provision of such a

device which holds the wafer securely; the provision of
such a device which can perpendicularly place the wafer
in the susceptor while engaging only one face of the
wafer; the provision of such a device which provides for

10 consistent orientation of the semiconductor wafers on the
susceptor; the provision of such a device which holds
onto the wafer in such a way as to minimize the
opportunity for contamination of the wafer by engagement
with the device; and the provision of such a device which

15 is easy to use.

A device of this invention is for use in handling a
semiconductor wafer from a front face of the wafer on
which a finished surface is formed by processing of the
semiconductor wafer. The front face includes an outer

20 peripheral edge margin. Generally, the device comprises
fingers having tip portions adapted to engage the wafer
for use in holding the wafer, and a frame mounting the
fingers and positively locating the fingers for
simultaneously engaging the wafer on the outer peripheral

25 edge margin of the front face of the wafer while being
free of engagement with a rear face of the wafer. Vacuum
pressure passaging means terminates at the tip portions
of the fingers for applying a vacuum pressure through the
finger tip portions to the wafer to grip the wafer.

30 Other objects and features of the present invention
will be in part apparent and in part pointed out
hereinafter.



Particul ate contam nation of the reactor and the wafer itself may result
fromeven a snmall anmount of scraping. These techni ques occasionally result
in the wafer not being securely placed agai nst the susceptor resulting in
20 thermally induced slip or the wafer falling off of the susceptor
during processing. The use of tongs or a yacuumwand al so nade it difficult
to orient the wafer in a consistent manner in the susceptor recess,

resulting in deppsefedesilipaiohr 6fh Phe Dpawin@ES reactor runs being
underneath the wafer thereby preventing contact of the rear face of the

wafer with the back wall of the recess. Mireover, the tongs used to carry
the wafers rely sol eFggonlaibr acsidaatlenghjenenf ai davibe faressefinhe

vafer 10 9rip HEnaLAL oTBUR cBlauctBer GaPLe ShORLTRGRALngCaUI T ences of

waf ers slipping out o e tongs an ei ng danaged e use of tongs or
vacuum wand al s8eméganfesterevwaferator to have a high degree of manua

dexterity tg place thggnabehisi B EP8nt elevation of the device of Fig. 1

holding a semiconductor wafer; and
Fig. 3 is an enlarged fragmentary portion of the
device of Fig. 1 showing the engagement of a finger tip
portion of the device with the semiconductor wafer.
10 Corresponding reference characters indicate

corresponding parts throughout the several views of the
drawings.

Description of the Preferred Embodiment

Referring now to the drawings, and first to Fig. 1,
15 a device for use in handling a semiconductor wafer W of
the present invention is generally indicated at 10. The
semiconductor wafer generally indicated at W includes a
front face FF on which a finished surface is to be formed
by processing of the semiconductor wafer, and a rear face
20 RF which may or may not be finished. The front face FF
of the wafer includes an outer peripheral edge margin M
which is not used in the finished wafer. The edge margin
is approximately 3 mm wide on a wafer having a diameter
of 150 mm, for example. Thus, the outer peripheral edge
25 margin M does not have to remain defect free during the
handling of the wafer W. The wafer W is generally
circular in shape and has a flat F formed therein along a
portion of the outer peripheral edge margin.
The device 10 is operable to perpendicularly place
30 the wafer W into a wafer recess in a susceptor (not
shown) for processing in an epitaxial reaction chamber
(not shown) in a suitable manner such as described in
coassigned U.S. Patent No. 5,518,549, the disclosure of



susceptor recess w thout dropping the wafer or scraping 35 It against the
sides of the recess. 3a In accordance with a first aspect of the present
i nvention, there is provided a device for use in handling a sem conduct or
wafer froma front face of the wafer on which a finished surface is forned
by processing of the semi conductor wafer,cthe front face including an outer
peri pheral edge margin, the device conprising fingers having tip portions

adapted to engage;lhe jwakedordsed Rehehidi BY theowabel, arkragecgoyating
the fingers and paositively |oCating the fingers for sinultaneously engagi ng

f )
the wafer on t h8EGErELORE: ithRér & tEAYEhnEREi RTEF ke 1IWERE 1PRCB28F t he

waf er, while bebagtficedaef appldganedh Wot Rhe haadlfiade oFf skehécsntiaeroyacuum
pressure passagin% i.ngers for

pressin e pas o, 19 AR (LA ALLIL A ok kiR 8051 o oo [ ger 3.1
grip the waber, mblgebel msedr tfican hkadidngorsheucti¢ensoineoghgong t he waf er
along the outer jpgni;pReLALLAGS TRETHN £3h 1t B ehiANEnkAGR 3R A the
present invention. The wafer recess is generally
circular and lies in an upright wall of the susceptor in
which the wafer W is supported on a thin lip of the
10 recess. More particularly, the wafer W engages the lip
generally along the edge of the wafer. As disposed in
the wafer recess, the front face FF of the wafer W is
directed outwardly of the recess. An epitaxial layer is
formed on the front face FF by the deposition of
15 semiconductor material from a chemical vapor which is
circulated through the reaction chamber and over the
susceptor.
The device 10 includes fingers 22, a frame
(indicated generally at 24) mounting the fingers and
20 vacuum pressure passaging means (generally indicated at
23) for applying a vacuum pressure through tip portions
25 of the fingers to the wafer W to grip the wafer. The
frame 24 includes a handle 26 extending perpendicularly
from the front face FF of the semiconductor wafer W held
25 by the device 10, and a manifold portion 28 defining a
frame passageway therein. The frame passageway is in
fluid communication with a finger passageway 30 of each
finger 22. The handle 26 and frame passageway provide a
fluid passageway for the vacuum pressure to be
30 transmitted to the fingers 22 mounted on the manifold
portion 28. The manifold portion 28 is made up of a
plurality of tubular members. Six tubular members 32
form a structure in the shape of a pentagon (see Fig. 2)
lying in a plane generally parallel to the front face FF
35 of the semiconductor wafer W held by the device 10.



passagi ng neans conprising a finger passageway wi thin each of the fingers
termnating in an opening at the tip portion of each finger, the finger tip
portion of each finger having a notch therein defining a generally axially
facing surface and a projecting nenber extending axially outwardly fromthe
axially facing surface, the finger passaggway opening being in the axially
facing surface. In accordance with a second aspect of the present

nvention, there is msowhdad anvefigl handki Bgadevbacnhe' ausentayhandl ing a
sen1conductor waf er fggn1a frq er _on ch fi_ni shed

surface is fornB86y2 36&??5&6 onFﬁetggnFﬁﬁﬁﬁﬁchrtQﬁfé?mlFﬁﬁdFFBHF face
i ncludi ng an ouWefepeW|phenathedgefﬁmrgsnhenaebwathé Hevmgegenehally

circular in sha hawi d e n ortlon o]
out er perlpheraﬁgngggsng? BQe %rLBEgE akg 5% an§|§| ﬁé@?% gngFed
to engage the waRERXT Br om y aﬁ h@deﬁglpheraéfeutea Edgﬂemavgmnlng t he

fingers and posihiyeby Laqqatlwa@lhaecahegseso%%hgrEEH 895t hechatae 1o hold
it in a predeterm ned orientation rame_positionfng t I ngers
portion of the wafer which will be used after processing.

The manifold portion 28 is arranged such that the two
fingers 22 extending from lower corners of the pentagon

10 (as seen in Fig. 2) are located a distance r from the
center C of the frame and the third finger extending from
the uppermost corner of the pentagon is located a
distance less than r from the center C. Generally, the
distance r corresponds to (but is slightly larger than)

15 the radius of the wafer W. The distance of the third
finger 22 from the center C of the frame 24 corresponds
to the shortest distance between the center of the wafer
and the flat F. This arrangement permits the wafer W to
be securely held by the device 10 in only one position

20 with the third finger 22 engaging the flat portion F of
the outer peripheral edge margin M. This allows the
wafer W to be placed in the susceptor with the wafer flat
F oriented in the susceptor pocket the same way (e.g., at
the top of the recess) as preceding and subsequent

25 wafers. The frame 24 is configured such that the fingers
22 extending from the corners of the frame are spaced
apart for engaging only the outer peripheral edge margin
M of the front face FF of the wafer W. Different. size
devices are required for different diameter wafers. It

30 is to be understood that various other frame shapes may
be used and a different number of fingers may be
connected to the frame without departing from the scope
of this invention.

The frame 24 includes a seventh tubular member 44

35 connected to the manifold portion 28 and lying in the

same plane as the manifold portion. The sixth tubular



for sinultaneously engaging the wafer on the outer peripheral edge margin
of the front face of the wafer while being free of engagenent with a rear
face of the wafer, the fingers each including a tip portion constructed for
engagi ng the wafer along the outer peripheral edge nmargin of the front
face, the device further conprising vacuum passagi ng neans termninating at
the tip portions of the fingers for applying a vacuum pressure through the

finger tip portiembetosthexvahas Feofr tﬁet hetvehebs Eﬂeaﬁﬁﬁéﬁéﬂﬁe #%Ufoﬁ
third aspect of%hrg prese tion, there is grOV| evi cer for ~use

in handling a s 8n888?6?1&5T§ ef PBRFETf FoRf Eheefzpmene Wheehanflahéh a
finished surfacksi sohoereddbyoprheessikop ehibhbarsaanberdust ghavekeenagthe

{1 ngers havi ng Prrbast e Bt e e T e oR EhR et b e BRRF 4PRt 3F - st £RfOI di ng.
the wafer, @ fr UﬁQUﬁtﬁdgemhedﬁmaQEusthadhpnélelQélyslbaKEnngrbheaflngers
for S'nultan90U§£¥uﬁm9@9hag hBﬁ §§f§£e09véﬁf BYLeE B %rhpﬁgﬁgk?eégﬁﬁgﬁ§?ggr

of the front face of the ma bei ng free of “enga
face of the waf®f, Svaeuﬁﬁﬂsne§§&#é0§a53agun@eﬁemﬁ§e@eaﬁsmanahgoatnumberup

portions of theN@pmgerérfNCPapmlylFgraexaﬁyy€1pﬁﬁésaiﬁehﬁieﬂghokhéhé'“ger
tip portions to,Lhe, weler Lo, dri thg valer, ihe tip poriion being,
10 length. The handle 26 includes a tip 45 attached to the
frame 24 and a barbed connector 46 capable of attachment
to a source of vacuum pressure (not shown). The handle
26 may be formed from a polymeric material oxr other
suitable material. The handle 26 further includes a
15 valve 48 for selectively opening and closing the
passageway in the handle to control the application of
vacuum pressure through the finger tip portions 25.
Thus, the pressure may be controlled at the device 10
instead of at a remotely located vacuum pressure source.
20 The valve includes a button 49 and a stem 51 for
positioning a gate or ball type valve, or other suitable
type of shut off device within the handle.
The tubular members 32 are formed from .25"
stainless steel tubing. The tubular members 32 are
25 connected with stainless steel elbows 58 and a tee 60.
Other suitable material, such as plastic, may be used and
different tubing sizes may also be used. It is
envisioned that a frame (not shown) could also be made
from solid bars formed in a configuration similar to the
30 frame shown in Figs. 1 and 2 and flexible tubing
extending along the solid bars to provide a fluid
passageway external to the rigid bars.
Each of the finger tip portions 25 has a notch 50
constructed for receiving a portion of the outer edge
35 margin M of the wafer W therein for gripping the wafer,
as shown for one of the fingers 22 in Fig. 3. The notch



engagi ng the wafer along the outer peripheral edge margin of the front
face, said passagi ng neans conprising a finger passageway w thin-each of
t he 3c fingers termnating in an opening at the tip portion of each
finger, said passaging neans further conprising a franme passageway wthin
the frame, the frame passageway being in §luid comunication with the

fi nger passageway of each finger, the franme conprising a manifold portion
defining the fraoedp@ssagewayehbeaeilly, akhialliyngaesnbeisng faeented apd the

i fold ti d handl d he_f. he _f
extendi ng {rom PREIRGHLPS HoBBEE: 84 ERESTOR PnE HE1aYe OHLN2Eoae: AAmTe SHEt N
a fourth aspect asfiafliy maeiegtshmfaneLonThEherejbstﬁmgvhd@@easw&ﬂepf the
handl i ng_device,baL, useq BinRRJL! 59 Baaedh§RNAUE! AL HRR! cHOWZLl QY face

of the wafer on I'”cha finishéd surrace is forned processi ng of the
sem conduct &r waBeistt ha hoddinbathei wefedi pdons witdr ther vBIsaE edge

frar gr% r the waf gi-oRghRe gerendial 19, " eHkakisR a2kare 3Rd rMeaR@d® flcdt the

center of the frame to a radially inward facing portion
of the projecting member. A finger passageway opening 31
is located in the axially facing surface 52. The tip

10 portion further comprises an axially rearwardly raked
surface 56 sloping away from the axially facing surface
52. The finger tip portions are preferably made of a
heat resistant plastic, such as plastic sold under the
tradename VESPEL by E.I. DuPont de Nemours and Company.

15 In operation, the wafer handling device 10 is
grasped in one hand by the handle 26 and the operator
opensg the valve 48 by pressing the button 49 to allow
vacuum pressure to flow to the tip portions 25. The
device 10 is then placed in contact with a wafer W with

20 the projecting members 54 adjacent the outer peripheral
edge of the wafer. The finger 22 extending from the
upper corner of the manifold portion 28 is placed on the
flat portion F of the wafer W. The vacuum pressure along
with the projecting members 54 hold the wafer in a fixed

25 position on the wafer handling device. The wafer W is
then perpendicularly transported to the susceptor,
properly aligned with the recess and placed securely in
the recess. The operator then releases the button 49 of
the valve 48 to shut off the flow of vacuum pressure to

30 the finger tip portions 25 and release the wafer. The
device 10 may also be used in transferring wafers to or
from other processing equipment. A vacuum wand (not
shown) may be used to transfer a wafer from a cassette to
the wafer handling device.

35 It will be observed from the foregoing that the

wafer handling device of this invention has numerous



therein along a portion of the outer peripheral edge margin, the device
conprising fingers adapted to engage the wafer for use in holding the
wafer, a frame nounting the fingers and positively locating the fingers for
gripping the wafer to hold it in a predeterm ned orientation, the frane
having a center generally coaxial with thke center of the sem conductor

waf er when held by the device, a first and second of the fingers being

spaced a di stara@rarna‘afg&athem@rmelrusﬁrém fd’c&fﬁg@aiﬂldrﬂ agﬁom,eafl ngers
bei ng spaced a distance |l ess t r. fromt c nt er qa %hhrre wher ei n

the fingers ar & WEYY w5t IEhteoﬁn &M ¢
the top of the pfr@r&uret hfhilmg:mlw ezm’(tacu:ﬂngjltr’@ a>1.ttiq:r pentipheryaedyg a

Tember oxt ondi A3 SIATS BRI ik s A o (RER MR PER P2
t he projectsing dmmrrm dthe hférqnmgfacq iqf pora |V€&f§1be| ﬂ@la:dﬁs’tmtaédoawd
?Lranged for reqf W:{‘ﬁaﬁ E@'B‘tf e ald a{rﬁcié;?:h s SO R AH 6 of ‘%%Qe of
e sen1conductor waf er radi a I nwar e projecting ne
from a perpendlcular approach with respect to the dev1ce,
thus providing better alignment on the susceptor than
achieved by placing the wafer in the recess at an angle,

10 and preventing damage to the wafer. Moreover, the device
allows the wafers to be consistently positioned in the
pocket in a selected orientation, further improving the
quality of the finished wafer.

In view of the above, it will be seen that the

15 several objects of the invention are achieved and other
advantageous results attained.

As various changes could be made in the above
constructions and methods without departing from the
scope of the invention, it is intended that all matter

20 contained in the above description or shown in the
accompanying drawings shall be interpreted as

illustrative and not in a limiting sense.



ehgagerrent of t”"l ' ral edge nargin with the axially facing
surfaces of the m’”‘"[ﬁ i‘]ons, the projecting menbers being
constructed for endagitngw er peripheral edge margin to hold the wafer

fromthe front face free of engagenment with a rear face of the wafer

opposite the front face. 4 Brief Destpiption of the Drawings Fig. 1is a
side el evation of a device for use in handling a senm conductor wafer shown
hol di ng a sen ¥BAHUES QELARHED - 18 Fig. 2 is a front elevation of the

device of Fig. 1hojding depead cnuelorsMalldr ol £ldeniedfadl &p! arged
fragmentary portjon of the device_ of Fli%. 1 show t he engagenent” of a
finger tip por¥3oer of TPRed devPRe e hdhemalni e orhieh ea . firoished

Cor respondi ng s&f £s€8CEs CheFmed by prstiddd g of the semiconductor

wafer, the front face including an outer peripheral edge

5 margin, the device comprising fingers having tip portions
adapted to engage the wafer for use in holding the wafer,
a frame mounting the fingers and positively locating the
fingers for simultaneously engaging the wafer on the
outer peripheral edge margin of the front face of the

10 wafer, while being free of engagement with a rear face of
the wafer, vacuum pressure passaging means terminating at
the tip portions of the fingers for applying a vacuum
pressure through the finger tip portions to the wafer to
grip the wafer, the tip portion being constructed for

15 engaging the wafer along the outer peripheral edge margin
of the front face.

2. A wafer handling device as set forth in claim 1
wherein said passaging means comprises a finger
passageway within each of the fingers terminating in an
opening at the tip portion of each finger.

3. A wafer handling device as set forth in claim 2
wherein said passaging means further comprises a frame
passageway within the frame, the frame passageway being
in fluid communication with the finger passageway of each

5 finger.

4. A wafer handling device as set forth in claim 3
wherein the frame comprises a manifold portion defining
the frame passageway therein, the fingers being mounted
on the manifold portion, and a handle connected to the

5 frame, the frame passageway extending from the manifold
portion through the handle.
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éorrespondi ng parts throughout the several views of the draw ngs.
Description of the Preferred Enbodi nent Referring now to the draw ngs, and

first to Fi H“l““ nﬂ““lﬂlﬁﬁ‘lce for use in handling a sem conductor wafer W
of the pres generally indicated at 10. The sem conduct or
waf er general‘l y© i rdi dat &d at Wi ncl udes g1 front face FF on which a finished
surface is to be forned by processing of the sem conductor wafer, and a

rﬁar f?ce 20 | RF wh ch Areya fdr r@hh &!L(Elnginé\irerewa setTF&ﬁhﬂormn fcﬂ%nl:gtl of
the wafer inc an outer per| era n i s .not us |n
the finished SC %lan vl Ffp 1@’%]‘? nffﬁ’ iRl eSELY

havi ng a di arreto@uemfnglﬁmdn"qldsmngmﬂm gasHugsing heeand erhgyssbyphey al edge
25 margin M v Eﬂ? t t ngﬁd

the wafer W T%e%%\?\:/a%b t{ﬁe ea;§ glnera 63}1 golegr cu aJrl‘{“(F aép‘%gea é(}S:n tjfkf%t

f ormed t herfei n fdingeyr & igpmaowiiasis t he outer peri pheral edge mar gi n.

6. A wafer handling device as set forth in any one
of claims 2-5 wherein the finger tip portion of each
finger has a notch therein defining a generally axially
facing surface and a projecting member extending axially

5 outwardly from the axially facing surface, the finger
passageway opening being in the axially facing surface.

7. A wafer handling device as set forth in claim 6
wherein the projecting members of the finger tip portions
are constructed and arranged for receiving a thin,
generally radially outwardly facing edge of the

5 semiconductor wafer radially inwardly of the projecting
members for engagement of the outer peripheral edge
margin of the front face with the axially facing surfaces
of the finger tip portions, the projecting members being
constructed for engaging the outer peripheral edge margin

10 to hold the wafer from the front face free of engagement
with a rear face of the wafer opposite the front face.

8. A wafer handling device as set forth in either
of claims 6 and 7 wherein the .projecting members are
constructed and arranged for receiving the wafer.in a
single predetermined orientation, the frame having a

5 center generally coaxial with the center of the
semiconductor wafer when held by the device, a first and
second of the projecting members being disposed a fixed
distance r from the center of the frame and a third of
the projecting members being disposed a fixed distance

10 less than ¥ from the center.
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The device 10 is operable to perpendicularly place 30 the wafer Winto a
waf er recess in a susceptor (not shown) for processing in an epitaxial
reaction chanber (not shown) in a suitable manner such as described in
coassigned U.S. Patent No. 5,518,549, the disclosure of 5 which is
incorporated herein by reference. It is 42 be understood that although the
present invention has particular application to the handling of

sem conduct or mafers W ian wafe rc tian@ltingf depiicaxiaal skeayordkpaai thgnenet 5

ey be used Tobg2adiend o ohdkalD cib 4hge, BRL gtk onece shell Mol

within the scope resen inven recess is generally
circul ar and | cespird sgn anplaxgmllWameawaméYSm};egt @urlfncwhs&nptme ey W

i's supported oRyRf R 148 7 B8 cing surface.

10. A wafer handling device as set forth in any one
of claims 1-9 wherein the fingers are arranged to hold
the semiconductor wafer in a single predetermined
orientation with a flat of the wafer at the top of the

5 frame.
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10 recess. Mirre particularly, the wafer Wengages the |lip generally

al ong the edge of the wafer. As disposed in the wafer recess, the front

face FF of the wafer Wis directed outwardly of the recess. An epitaxial

| ayer is formed on the front face FF by the deposition of 15

sem conductor material froma chem cal Jﬁbor which is circul ated through

the reaction chambap,apg QUEr rhAGsSHAEERKOK sEEcARNEGOAOwhRgRISS fingers
, a frame (indicat g the tingers ard 20

vacuum pressure passagi ng neans (generally indicated at 23) for applying a

vacuun1pressurgb%ggggghokighgobg%gggsa§eof the fingers to the wafer Wto

grip the wafer? ame imcrudes a_handl e 26 extendi ng perpendicularly

fromthe front face®FReyficehd&ogelseotubpptlinter RERdCONERCLOEy weke€Xdevi ce

10, and a mani febgh BOFRR 2Bcdebifnithg daffeamenPassageway ibhieheian. The

frame passageway is in fluid c nication with a f{inger ,passageway 30 of
each P 59 sﬁrface is %orme%ngg processing of ﬁ%e %emf%ondd%to

wafer, the front face including an outer peripheral edge

margin. The device includes fingers having tip portions
adapted to engage the wafer for use in holding the wafer
and a frame mounting the fingers and positively locating

10 the fingers for simultaneocusly engaging the wafer only on
the outer peripheral edge margin of the wafer. The
device further includes vacuum pressure passages
terminating at the tip portions of the fingers for
applying a vacuum pressure through the finger tip

15 portions to the wafer to grip the wafer. The fingers are
arranged for holding the wafer in a single predetermined
orientation.

Fig. 1



-finger 22. The handl e 26 and frane passageway provide a fluid passageway
for the vacuum pressure to be 30 transmtted to the fingers 22 nounted on
the manifold portion 28. The manifold portion 28 is nade up of a plurality
of tubul ar nenbers. Six tubular nenbers 32 forma structure in the shape of
a pentagon (see Fig. 2) lying in a planel/denerally parallel to the front
face FF 35 of theég.m' C(gguctor wafer Wheld by the device 10. 6 As
shown in Fig. 2 the a has a center C generally coaxial with the
center of the semondugtor wafer th?teltﬁf waf Er is held by the device.
The fingers 22 ar TetSd arr ng ripping the 5 wafer W
only at its peripleral o r edge margin M thereby elimnating contact of

the fingers with H‘he
24
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portion of KFMW‘JZI

|1 be used aftglgpg megrf
portion 28}ip arrangg?gpﬁ hat the twy Hpgg! AS%@&NIV‘Q%'P% f'rsgéén'g,l(d oS
corners of t (as seen i _ﬁgg 5) ar j% be Bagg stance r
fromthe cgnjer C of the f and the Drﬁra n%)&gn gpqg,e mt he
uppernost torner of the pentjpgon is IoctE]dA C%? 55Ot PABRC 4 rlom t he

o (BA%Ed s 101 pagee Iy |far ger
he di stance of th zg d finder 22
Mﬁ%Rﬁ@BHﬁr?g /

center C L2 ance r cob3 espoﬁ &
than) 1§ the radius of the wafer W

between the cent erlngiccondanagavidh a find 2snret o3 G AT e o vided i t s
the wafer Wto be s cure% hel.d b¥‘ hhe devi.ce 410 in onl¥ one p05|t|on 20
with the third fi ngfer"'%ez M§&dn hghdhieg pisemipendycier water Tiore adiang face of

peri pheral edge margin M This allows the wafer Wto be placed in the

susceptor withé waier e wdvich a dinishedrsustaceds formeatkby pransssing qfdbket the same

way (e.g., at the top of the recess) as preceding and subsequent
semiconductor wafer, the front face including an outer peripheral edge margin,

the device comprising fingers having tip portions adapted to engage the wafer
for use in holding the wafer, a frame mounting the fingers and positively locating
the fingers for simultaneously engaging the wafer on the outer peripheral edge
- margin of the front face of the wafer, while being free of engagement with a
rear fade pf the wafer, vacuum pressure passaging means terminating at the tip
portions of the fingers for applying a vacuum pressure through the finger tip
portions to the wafer to grip the wafer, the tip portion being constructed for
engaging the wafer along the outer peripheral edge margin of the front face said
passaging means comprising a finger passageway within each of the fingers
terminating in an opening at the tip portion of each finger, fhe finger tip portion
of each finger having a notch therein defining a generally axially facing surface
and a projecting member extending axially outwardly from the axially facing

surface, the finger passageway opening being in the axially facing surface.

In accordance with a second aspect of the present invention, there is provided a

wafer handling device for use in handling a semiconductor wafer from
a front face of the wafer on which a finished surface is formed by processing of
the semiconductor wafer, the front face including an outer peripheral edge
margin, the wafer being generally circular in shape and having a flat formed

therein along a portion of the outer peripheral edge margin, the device

. “r056{ L3
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25 wafers. The frame 24 is configured such fiar The Ti ngers 22 extendi ng
fromthe corners of the frame are spaced apajt f(?t* g@@ onily the outer
peri pheral edge margin Mof the front face F % Di f f erent

size devices are required for different dia BO is to be
under stood that various other frame st}&pes- y be used and a djfferent

nunber of fingers nmay be connected tothe fr ng fromthe
scope of this ipyention. The f ame 24 incl udes sev?ﬂ“q tubul ar _nmenber 44
35  conneEPEWNSHY HRIGS RGNt (O BDARAE ik WA Tlf9"‘®ei qldiggdbgwalennde as

the manifold portion. The sixth tubul ar 10 CLAI M5 1. A deV| ce for use

i n handl i nfraamne smundingdbe dingets end positivalyfiocating thedingfers for gripping the
wafer to hold it in a predetermined orientatior_l, the frame positioning the fingers
for simultaneously engaging the wafer on the outer peripheral edge margin of
the front face of the wafer while being free of engagement with a rear face of
the wafer, the fingers each including a tip portion constructed for
engaging the wafer along the outer peripheral edge margin of the front face, the
device further comprising vacuum passaging means terminating at the tip
portions of the fingers for applying a vacuum pressure through the finger tip

portions to the wafer to grip the wafer.

In accord'ance with a third aspect of the present invention, there is provided a
device for use in handling a semiconductor wafer from a front face of

the wafer on which a finished surface is formed by processing of the
semiconductor wafer, the front face including an outer peripheral edge margin,
the device comprising fingers having tip portions adapted to engage the wafer
for use in holding the wafer, a frame mounting the fingers and positively locating
the fingers for simultaneously engaging the wafer on the outer peripheral edge
margin of the front face of the wafer, while being free of engagement with a rear
face of the wafer, vacuum pressure passaging means terminating at the tip
portions of the fingers for applying a vacuum pressure through the finger tip
portions to the wafer to grip the wafer, the tip portion being constructed for
engaging the wafer along the outer peripheral edge margin of the front face,

said passaging means comprising a finger passageway within each of the
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the wafer on which a finished surface is [offed—by—proce ng of the 5

sem conduct or wafer, the front face including,an @Eﬁé pqrijpheral edge
margi n, the device conprising fingers havjn ??bAg r ng ddapted to engage
the wafer for use in holding the wafer, & fiane nountingi{the fingers and
positively locating the fingers for sigultaneously engagi ng the wafer on
the outer peripheral edge margin of th theﬂ%—taee—gL—Lhe_M@Ter, whi | e
being free @f engagerment with a 1Q re fade of the wafer, vacuum pressure
passagi ng nggggrstgt@?wqggpgda &l ORF{ENg F"gh}ﬁﬁ‘@ PerionAf aasl fingsgesaid f or  appl yi ng
a vacuum pressure through the finger tip portions to the wafer to grip the
waf er, the PRESpPdinseameiuithes sainTising:a frapne passageneyt withindhe framieribe t he
outer peripheral edge margin of the front face said passagi ng neans

conpri si ng framepessagessageeiay inluld cormaninicdtionhitt! thedfriger bassagswayaf i ng
In an opening at the tip portion of each finger, the finger tip portion of
each finger ehaNifingen tREHRINE BERPIRIrS hmmfb:q&pgﬁeﬁro@ﬁh}h $a¢e{r>fef aci ng

surface and a projecting nenber exteénding axially outward romthe

Facing sur | Besagial ferbli i RRGErRRtF Mg BRha o Rehodoh Fnd P m 1.
the ram. DRBCE et B8, g PATPRIRsaeGoRUAKSRET B o et he.

finger passage of each
$naer p n?ar%){d portion through the handle.

In accordance with a fourth aspect of the present invention, there is provided a

wafer handling device for use in handling a semiconductor wafer from
a front face of the wafer on which a finished surface is formed by processing of
the semiconductor wafer, the front face including an outer peripheral edge
margin, the wafer being generally circular in shape and having a flat formed
therein along a portion of the outer peripheral edge margin, the device
comprising fingers adapted to engage the wafer for use in holding the wafer, a
frame mounting the fingers and positively locating the fingers for gripping the
wafer to hold it in a predetermined orientation, the frame having a center
generally coaxial with the center of the semiconductor wafer when held by the
device, a first and second of the fingers being spaced a distance r from the
center of the frame, a third of the fingers being spaced a distance less thanr
from the center of the frame, wherein the fingers are arranged to hold the
semiconductor wafer with the flat at the top of the frame, the fingers each
including a tip portion having a notch therein defining a generally éxially facing

surface and a projecting member extending axially outwardly from the axially
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rl.n 2, wherein

finger. 3. A waf er handling device as |s
the frame conprises a manifold portion defini ngoéhewgb@npés ageway
therein, the fingers being nounted on the ngnilf ¢ , lamd a handl e
connected to the frane, the franme passageway} gxtendi ng fromjthe manifol d
portion through the 5 handle. 4. A waf er; handling device as set forth
inclaim3, further conprising a valyve on t tively

openi ng and cl osi ng sai d passagi ng m¥ans thereby to control the application

of vacuum Wé@ﬁg‘éﬁﬁabér@ié%”ro ! néin’?&ﬁbeﬁé f the finger ’éi%%ﬂicﬁzs being A waf er
handl i ng devicé as set forth in claimai, wherein the projecting nenbers of

the finger ti i t r L.V hi n,
Goner i Ty PRISARCL ARFafthfocd RERLENES & iin N RRER i FliFkldip fachnd
radially 15 ,in dly of the . projecting, nenbers f engagenent qf the outer
o oher ai dgsBIIaS sErGend RS aRY redBL TaTab s The PACIHEAeA st Moo
f the fi . . ,

of the In%%rgatglerexe%?rotfltr?g (S)uter peripheral edge margin with the axially facing surfaces

=

of the finger tip portions, the projecting members being constructed for
engaging the outer peripheral edge margin to hold the wafer from the front face

free of engagement with a rear face of the wafer opposite the front face.



the'proj ecting nmenbers being constructed for engagi ' : Qf Lpher al
edge margin to hold the wafer fromthe front face f g <$ngpfzgegggﬁimth
rear face of Hﬂ ﬁ‘ e the front face. 20 6. A waf er héndling
devi ce as setnmmﬂ“ﬂ“! gi wherein the projectihg|mdvbdUS 208 ?
constructed andl afranged for receiving the wafer inf{ajsingle predet er i ned
orientation, the franme having a centerCpAlMBal |y coaxial with ThHE e%er of
t he sem conduct or wafer when held by the device, a H-st—and second of
the projecting nenbers being disposed a [fixed] distance r fromthe center
of the frame and a third of the projecting nenbers being disposed a
[fixed] distance é% f: e |
devi ce as ste1t' for}t\ﬁﬁaﬁl}l cl gi”%]ef? ﬂ\%@i@ %%@ hﬁéqqdﬁrgt&r v{’alfé ﬁgénoér {ﬂ&ﬁﬂggc'ﬁ'}? t her
conprise an_axially reatwardly, rgked surface sloping away fromthe axially
faci ng surfét'&%y"aé‘?ly on w?\;sgh%?ln?égﬁaﬁugfgca&FO&@GP&»%QE%?{H&Q& Sng a
sem conduct or wafer from . i i )

5  semiconductor wafer, the front face including an outer peripheral edge margin,

a

the device comprising fingers having tip portions adapted to engage the wafer
for use in holding the wafer, a frame mounting the fingers and positively locating
the fingers for simultaneously engaging the wafer on the outer peripheral edge
margin of the front face of the wafer, wh.ile being free of engagement with a

10 rear fade of the wafer, vacuum pressure passaging means terminating at the tip
portions of the fingers for applying a vacuum pressure through the finger tip
portions to the wafer to grip the wafer, the tip portion being constructed for
engaging the wafer along the outer peripheral edge margin of the front face said
passaging means comprising a finger passageway within each of the fingers

15 terminating in an opening at the tip portion of each finger, the finger tip portion
of each finger having a notch therein defining a generally axially facing surface
and a projecting member extending axially outwardly from the axially facing

surface, the finger passageway opening being in the axially facing surface.

20 2. A wafer handling device as set forth in claim 1, wherein said passaging
means further comprises a frame pasSageway within the frame, the frame

passageway being in fluid communication with the finger passageway of each

finger.



a front face ich a finished surfa2d AgGfagsmed hy
processi ng of ﬂmm]mumlIEMEHmAJctor waf er, the friont face |?1£(':r:9 difng an
outer peripheral ®edge rarg@gi n* the wafer bei ng genératty-ctrrewtar {i n shape
and having a flat fornmed therein along alportidn_of the outer pefipheral
edge margin, the device conprising fingers adapted to enqaqge the wafer for
use in hol dBng t hé& wafesrhandlihg devicemsrdat orth meclaimm @ewheeeid tipo friamerel y

| ocating the fingers for gripping the 15 wafer to hold it in a

predet er m negdnprisesdleamafifoldtgtetion aéﬁniﬁgf‘!hé fraMdBadsagelva)dre®in, Qhe

si mul t aneousl y engagi ng the wafer on the outer peripheral edge margin of

the front f ﬁﬁ&?ﬁfeb%iﬁﬁ rﬁ@jrﬁéd\gﬁiths ﬁ&ig%bgﬁﬁngagﬁ%w%n%&@g% Effég; face

of the wafer, gers ea I'nclu ortion constructed

engagi ng t he _waf |_on he out er peri.pheral .edge i n,.of ..t he front
Face. the ofanthife Rt prrecdilad « 8FhyRo T i dec TR enttieh ;i ng
at the tip F‘ort'ons of the fingers for applying a vacuum pressure through
t he finger ?ﬂd{%rtions to the wafer to grip the wafer. 9. A waf er

handl i ng device as set forth in claim8, wherein the frane has a 25 center
generally coaxial with the center of the sem conductor wafer when held

4. A wafer handling device as set forth in claim 3, further comprising a
valve on the handle for selectively opening and closing said passaging means
thereby to control the application of vacuum pressure through the finger tip

10 portion.

5. A wafer handling device as set forth in claim 1, wherein the projecting
members of the finger tip portions are constructed and arranged for receiving a
thin, generally radially outwardly facing edge of the semiconductor wafer radially

15 inwardly of the projecting members for engagement of the outer peripheral edge
margin of the front face with the axially facing surfaces of the finger tip portions,
the projecting members being constructed for engaging the outer peripheral
edge margin to hold the wafer from the front face free of engagement with a
rear face of the wafer opposite the front face.

20
6. A wafer handling device as set forth in claim 5 wherein the projecting
members are constructed and arranged for receiving the wafer in a single
predetermined orientation, the frame having a center generally coaxial with the
center of the semiconductor wafer when held by the device, a first and second

25  of the projecting members being disposed a [fixed] distance r from the center of



13 by the devij ' second of the fingers| bei a {di,st ance
r fromthe ce“ﬁ!‘lﬁ‘\{“‘@‘“ﬂﬂm a third of the fingerjs ggiﬁlg@gzggbce

di stance | ess rctrromsthé center of the frame. [5 . handl i ng
device as set forth in claim9, wherein fhe fingers| are arranged to #jol d
the semi conductor wafer with the flat at the top of The frame—t+—"%A waf er
handl i ng dedhe fame ard aftbird iof the projeatingonembersbeing isispdsedad ffixader i s
arranged for engaging the flat of the wafer. 10 12. A wafer handling

devi ce as selisthocd [esisnthah aifronilthendeaited.n each tip portion has a notch
therein defining a generally axially facing surface and a projecting nmenber
extending axially outwardly fromthe axially facing surface. 15 13. A
waf er handling device as set forth in claim12 wherein the projecting

nmb f fi i ' . .
recerving athin, MouariPrdfhd IR A AT I ERE  MRIn i Rhigerte
' duct f dially i dl f th jecti nh f
engagerent GPTHAS HENER oBmPlian aF gl Bantsigikralketieurtace SaRie SweXiar
surfaces of the finger tip portions, the projecting
the axially Tacing surface.

8. A wafer handling device for use in handling a semiconductor wafer from
a front face of the wafer on which a finished surface is formed by processing of

10 the semiconductor wafer, the front face including an outer peripheral edge
margin, the wafer being generally circular in shape and having a flat formed
therein along a portion of the outer peripheral edge margin, the device
comprising fingers adapted to engaqe the wafer for use in holding the wafer, a
frame mounting the fingers and positively locating the fingers for gripping the

15 watfer to hold it in a predetermined orientation, the frame positioning the fingers
for simultaneously engaging the wafer on the outer peripheral edge margin of
the front face of the wafer while being free of engagement with a rear face of
the wafer, the fingers each including a tip portion constructed for
engaging the wafer along the outer peripheral edge margin of the front face, the

20 device further comprising vacuum passaging means terminating at the tip
portions of the fingers for applying a vacuum pressure through the finger tip

portions to the wafer to grip the wafer.

9. A wafer handling device as set forth in claim 8, wherein the frame has a

25  center generally coaxial with the center of the semiconductor wafer when held



20 menbers l\ﬂﬂ!ﬁm”wj‘tﬂmam for engaging the outer peripheral edge margin
to hold the y ont face free of engagenent with a rear face
of the wafer opposite the front face. 14 14. A wafer handling device as
set forth in claim12 wherein the finger'?ip portions further conprise an
axially rearwardly raked surface sloping away fromthe axially facing
surface. 5 byshe davigeyadiestiand sependrofiiae fingers beirg spacattia distaneat fronfrom a
front face of the wafer on which a finished surface is formed by processing
of the sen thendertepof theaf fesimet béhifd ohtheffangers beingdipageda distaacepess thiaarmal
edge margin, the device conprising fingers having tip portions adapted to

engage t he Wahethd Entds6r the figphéi ng the wafer, a franme nounting the fingers
and positively locating 10 the fingers for sinultaneously engaging the

waf er on the outer peripheral edge margin of the front face of the wafer,
whil e being free of engagenent with a rear face of the wafer, vacuum

pressure; paggadi ng%?rﬁ%ntdﬁrqgmdg\?itc'en saett fér!iheint ¢1Bim 9, wherein the fingers are

arranged to hold the semiconductor wafer with the flat at the top of the frame.

11. A wafer handling device as set forth in claim 10, wherein the third finger
is arranged for engaging the flat of the wafer.

10
12. A wafer handling device as set forth in claim 10 wherein each tip portion
has a notch therein defining a gener_ally axially facing surface and a projecting

member extending axially outwardly from the axially facing surface.

15 13. A wafer handling device as set forth in claim 12 wherein the projecting
members of the finger tip portions are constructed and arranged for receiving a
thin, generally radially outwardly facing edge of the semiconductor wafer radially
inwardly of the projecting members for engagement of the outer peripheral edge
margin with the axially facing surfaces of the finger tip portions, the projecting

20 members being constructed for engaging the outer peripheral edge margin to
hold the wafer from the front face free of engagement with a rear face of the

wafer opposite the front face.
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portions of the fingers for applying a vacuum 1 t he finger
tip portions to the wafer to grip the wafer, mmm "m“&t B!l' ng
constructed for 15 engagi ng the wafer al ong the outcer L pex |

margin of the front face, said passagi ngl4eans conprising a fi nger
passageway W thin each of the fingers termnating in an opening at the tip
portion of &ch Awafer hapdiing gadsegssgt fartmin claim h2wheseiprithsifingeatip r ame
passageway within the frane, the frane passageway being in fluid

communi cat i portiensHutther éomprese pasxiadipnayrwrdBCaked Bufface slopirig@why i
conprising a manifold portion defining the frame passageway therein, the
fingers beifis sy RRIMYslfgcgrani fol d portion, and a handl e connected to
the frame, the frame passageway extending fromthe manifold portion through
t he handl e. 15 16. A wafer handling device as set forth in claiml15,
further conprising a valve on the handle for selectively opening and

glr 22'53? essf._i L?gﬁgﬁﬁ&%ﬂ% f%g{é%tlrﬁ B\angmg E%e%?gérgdodctérhﬁa ePPrlolng 1i‘ron acge of et
the wafer on which a finished surface is formed by processing of the
semiconductor wafer, the front face including an outer peripheral edge margin,
the device comprising fingers having tip portions adapted to engage the wafer
for use in holding the wafer, a frame mounting the fingers and positively locating

10 the fingers for simultaneously engaging the wafer on the outer peripheral edge
margin of the front face of the wafer, while being free of engagement with a rear
face of the wafer, vacuum pressure passaging means terminating at the tip
portions of the fingers for applying a vacuum pressure through the finger tip
portions to the wafer to grip the wafer, the tip portion being constructed for

15 engaging the wafer along the outer peripheral edge margin of the front face,
said passaging means comprising a finger passageway within each of the
fingers terminating in an opening at the tip portion of each finger, said
passaging means further comprising a frame passageway within the frame, the
frame passagewav being in fluid communication with the finger passageway of

20 each finger, the frame comprising a manifold portion defining the frame
passageway therein, the fingers being mounted on the manifold portion, and a

handle connected to the frame, the frame passageway extending from the

manifold portion through the handle.
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portions. 5 17. vvafer ga@ﬂ@ g tdevice for use in handling a
sem conduct or waf e dof nt{ flace of the wafer on which a finished
surface is forned py proce55| ng jof} t he sem conductor wafer, the front face
including an outer peripheral edge nar git¥®, the wafer being generally
circular in shapf formed 10 therein along a portion of
the outer p&di pheAaNafgdbénﬁ‘ngdwlCQ e set-{artheincalaipt 18, fagher egrepdsiagapt ed to
engage the wafer for use in holding the wafer, a franme nounting the fingers
and positi veehlyeIoudb@hwdl&bﬁs’elwﬁvelyfapten@fg@r}iﬂ oipsingesaldbessdgingohehrid in a
predeterm ned orientation, the frame having a center generally coaxial wth
the center %réWtcﬁ@cﬁﬂt?&'ﬁﬁé‘@bﬁrca{%h%fv‘d@ﬁ@mﬁﬁbgs@% thisughthe fAQ¥r 66, a first
and second of the fingers belng spaced a distance r fromthe center of the
frame, a thy ,qi‘ ﬂg the fingers being spaced a distance less than r fromthe
center of t Prarre wherein the fingers are arranged to hold the
sem conductor wafer with the flat at the top of the frame, the fingers each
i ncl udi ng a tip portion having a notch therein defining a generally axially
facing 20 surface and a projecting nmenmber extending axially outwardly from
the axi al | ytfaci Agvaigr haa@hng dviee ?ﬁfé@tel indangiing asepnicondugtonyaterdigm
portions being

a front face of the wafer on which a finished surface is formed by processing of

the semiconductor wafer, the front face including an outer peripheral edge
margin, the wafer being generally circular in shape and having a flat formed

10 therein along a portion of the outer peripheral edge margin, the device
comprising fingers adapted to engage the wafer for use in holding the wafer, a
frame mounting the fingers and positively locating the fingers for gripping the
wafer to hold it in a predetermined orientation, the frame having a center
generally coaxial with the center of the semiconductor wafer when held by the

15 device, a first and second of the fingers being spaced a distance r from the
center of the frame, a third of the fingers being spaced a distance less than r
from the center of the frame, wherein the fingers are arranged to hold the
semiconductor wafer with the flat at the top of the frame, the fingers each
including a tip portion having a notch therein defining a generally axially facing

20  surface and a projecting member extending axially outwardly from the axially
facing surface, the projecting members of the finger tip portions being
constructed and arranged for receiving a thin, generally radially outwardly facing
edge of the semiconductor wafer radially inwardly of the projecting members for
engagement of the outer peripheral edge margin with the axially facing surfaces

25 of the finger tip portions, the projecting members being constructed for

A



constructed and arranged for receiving a thin, generally radially outwardly
facing edge of the sem conductor wafer radially inwardly of the projecting
menbers for engagenent of the outer peripheral edge margin with the axially
facing surfaces 25 of the finger tip po™ions, the projecting nenbers

bei ng constructed for 16 engagi ng the outer peripheral edge nmargin to
hol d the waeRgagingthe ﬁ@terrrp@ﬂphe@g@dge@@ar@m tonleeld dnewafeti framdhe &ant facee of

t he wafer opposite the front face. 18. A wafer handling device as set
forth in clfeeoféngapemenhwitha rean fpoe ofithe wafpooppasite thefitdméfaczonpri se an
axially rearwardly raked surface sloping away fromthe axially facing
surface.

18. A wafer handling device as set forth in claim 17, wherein the finger tip
5  portions further comprise an axially rearwardly raked surface sloping away from

the axially facing surface.
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