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Invention This invention relates generally to the 5 |nspect|oﬁ' Capg)
_seni conduct or wafers used to make conputer chips and, nore particularly, to
‘a method of and apparatus for inspecting the edges of a plurality of such
wafers in a single operation. Defects andii nperfections on the edge of a 10
silicon wafer are detrinental to wafer performance and quality.
Unfortunately, these defects @@mmmmmms GNDeMEEHDDyFbRser based |nperfect|on
detection systens. Heret GEMICONDT R 3 EDGEA : ION using a bright
light to illuninate the edge of an individual wafer, 15 rotating the

wafer (held in guaﬂgtioggathgoinyéﬂg 8 a chuck) under the l'ight, and
visual Iy observing scattering or er distortion of the light indicative
of a defect in the edge. FhRi§ ﬁPBBﬁB&PE Fadabesrgere¥a bty of® ¥he each

i ndi vi dual waf einspaktnéni aspsemeanuaexokl WBEEPs usOdStd MakandompPatey -
.-The present inyvention.is directe
chips and, more par 1cularly, to a method of and
apparatus for inspecting the edges of a plurality of such

wafers in a single operation.

Defects and imperfections on the edge of a

10 silicon wafer are detrimental to wafer performance and
quality. Unfortunately, these defects cannot be detected
by laser based imperfection detection systems.

' Heretofore, edge inspection has involved usiﬁg a bright
light to illuminate the edge of an individual wafer,

15 rotating the wafer (held in a horizontal position on a
chuck) under the light, and visually observing scattering
or other distortion of the light indicative of a defect
in the edge. This procedure has been carried out for
each individual wafer, making inspection very time

20 consuming and costly.

' .. The present invention is dlrected to an
improvéd method of and apparatus for carrying out the
wafer edge inspection process. Among the several objects
of this invention may be noted the provision of such an

25 . improved method of and apparatus for inspecting the edges
of a plurality of wafers (e.g., up to 25) in a single
operation; the provision of such apparatus which is
capable of inspecting wafers of different diameters and
which can be rapidly converted between a mode for

30 inspecting wafers of one diameter and a mode for
ingpecting wafers of a different diameter; the provision
of such apparatus which is economical to manufacture and
easy to operate; the provision of such apparatus which
protects the wafers during the inspection process; and



kmprdved net hod of and apparatus for carrying out the wafer edge ‘i nspecti on
process. Anong t he several objects of this invention may be noted the
provi si on of such an 25 i mproved net hod of and apparatus for inspecting
the edges of a plurality of wafers (e.g., up to 25) in a single operation;
‘the provision of such apparatus which is capable of inspecting wafers of
gbfferent dianeter? and whi ch can be rapidly converted between a node for

i nspecting wafers of one dianeter an de far inspectin af ers of
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obj ects and feainwentbéntwilprbeeih pawerdpmarent larmd im pgart pgpingtedht and

In part poidted, . pereinafter.

Brief Description of the Drawings

FIG. 1 is an elevation of wafer inspection
apparatus of the present invention shown as used in
.inspecting wafers for edge defects; _

10 FIG. 2 is an enlarged fragmentary view of the
apparatus of Fig. 1;

FIG. 3 is an elevation of the wafer inspection
apparatus with the wafers, a wafer cassette, a wafer
rotation device and a spacing member of the apparatus

15 removed;

FIG. 4 is a top plan of the apparatus;

FIG. 5A is an elevation of a first spacing
member of the apparé%us; ‘.

_ FIG. 5B is a bottdm plan of the first spacing
20 member; '

FIG. 6A is an elevation of a second spacing
member of the apparatus; and

FIG. 6B is a bottom plan of the second spacing
member.

25 Corresponding reference characters indicate
corfesponding parts throughout the several views of the
drawings.

Detailed Description of the Preferred Embodiment
Referring now to the drawings, and in '

30 particular to Fig. 1, appa:atus for inspecting a
plurality of semiconductor wafers is shown to include a
support system, indicated generally at 10, supporting a
wafer cassette 12 holding the semiconductor wafers W.
The wafer cassette 12 is of conventional construction,



5 out hereinafter. Brief Description of the Drawings FIG 1 is an
el evati on of wafer inspection apparatus of the present invention shown as
used in inspecting wafers for edge defects; 10 FIG 2 is an
enl arged fragnentary view of the apparatus of Fig. 1; FIG 3 is an
el evation of the wafer inspection apparatus with the wafers, a wafer
cassette, a mafer rotation device and a'§bacing menber of the apparatus 15
renmoved; FIG is.a to Ian t he appar s; FIG.5A is an elgvation of
a first spaci nghﬂ%’rﬁ')%r ?ﬁ’é g%ar%%fgg a‘??\% &3, JFAATHIDHIYN of the
first spacing Zpartmnbns ifsiile 6the scasset by ale fimirig aa seharall Spachhig _
rerber ol BRATIE pN0aTAR (8, 57 BAL AN OIAD Alaldiibnans spact
‘wafers W of the same diameter. Each wafer slot 14 is
5 adapted to hold a single wafer W extending from the slot
above the open top of the cassette 12. The wafers W are
held by the cassette 12 in spaced apart parallel
relation, each wafer having a center and a generally
circular outer edge E. In fact, the wafers W are formed
10 so that the edges each have a short segment (not shown)
which is straight for purposes of orienting the wafers.
However, the wafers W are generally'circular. The wafer
cassette 12 holds the wafers W with their centers
substantially on a common axis and their edges E
15 substantially in alignment.
A light source, generally indicated at 16, is
capable of projecting a well-defined columnar beam of -
light B (illustratéa;by parallel lines in Figs. 1 and 2)
along a central longitudinal axis generally parallel to
20 the common axis of the wafers W and generally tangential
to the edges E of the wafers in the cassette 12 to
illuminate the edges. The light source 16 includes a
housing 18 which is mounted by a stand (generally
indicated at 20) at a predetermined height. A projection
25 lamp (not shown) having a brightness of about 21,000 foot
candles is located in the housing and provides the beam
of light B. It has been found that a brightness of
18,000 foot candles produces satisfactory results.
However, it is to be understood that the brightness of
30 the light may be lower than 18,000 foot candles and still
fall within the scope of the present invention. The
stand 20 includes a post 22 mounted on and projecting up
from a base plate 24 of the apparatus, and a pivoting
mount including a vertical member 28 connected to the
35 post and a horizontal member 30 extending from the
vertical member to the housing 18. The horizontal member



cbrresponding parts throughout the several views of the draw ngs. Detailed
Description of the Preferred Enbodi nent Referring now to the draw ngs, and
in 30 - particular to Fig. 1, apparatus for inspecting a plurality of

sem conductor wafers is shown to include a support system indicated
generally at 10, supporting a wafer cassgtte 12 hol ding the sem conduct or
wafers W The wafer cassette 12 is of conventional construction, havi ng

an open top, a it he cassette
def ining a plurd ity Cjégaéﬂpalr | R ARES s 40-008ncdl G616
sen conduct or REFlEEVE 370 thhe Santin eIEé’@handf Pest 32 to ichamge

adapted to hol g1 sari%lee orfiaie \Wetri xdix rsgbﬁd FNGNQsS kel maRAkaihh@n@pen top
wafers Ware held by the cassette 12 in s aced

of the cassett
apart parallel %e@nhttlamge AT 8 D JPRRF PXREICRE 2% thegsdges B of
circular ower titgavdEedsn W.actThd momisiceita \\nimberosmed s capable of
o being fixed in a selected angular position by suitable
locking devices, suéh as set screws (not shown).
The wafers W in the wafer cassette 12 eﬁgage a
roller 34 and the wafer cassette rests on a frame 36 of a

10 wafer rotating device (indicated generally at 38)

' supported by the support system 10. The wafer rotating
device 38 is of a conventional construction, having an
axle 40 mounting the roller 34 which extends outwardly -
from the frame 36 to a hand grip 42. Wafer rotating

15 devices of the same type as wafer rotating device 38 are
used for orienting the wafers W in the cassette so that
the straight portion of the edge E is at the bottom. The
roller 34 is located below the open bottom of the
cagsette 12 and its Buter surface engages the edges E of

20 the wafers in the cassette so that rotation of the roller
causes the wafers W to rotate in an opposite direction
within tﬂé wafer cassette. The wafer cassette 12 is made
of a suitable low-friction material (e.g., Teflon® or
polypropyllene) to minimize wear on the wafers W as they

25 rotate in their respective slots 14.

Referring now to Figs. 3 and 4, the support
system 10 comprises a platform, indicated generally at
48, including a pair of legs 50A, 50B fastened by bolts
52 to the base plate 24 and holding in cantilever fashion

30 a support plate 54 extending rearwardly and at a downward
angle from the legs. Spaced rearwardly from the rear
edge of the support plate 54 are a pair of standoffs 563,
56B connected to the base plate 24 by bolts 58. A
forward facing surface 60A, 60B of each standoff 56A, 56B

35 is sloped at an angle which is complementary to the angle
the top surface of the support plate 54. An upstanding



10 ‘so that the edges each have a short segnent (not shown) which is

strai ght for purposes of orienting the wafers. However, the wafers Ware
generally circular. The wafer cassette 12 holds the wafers Wwith their
centers substantially on a comon axis and their edges E 15 substantially

in alignment. A light source, generally indicated at 16, is capable of

projecpingla wel | - defined col umar bean1 light B (illustrated by parallel
lines in Figs. 1 and 2) along a central ngi tudi nal axis generally

parallel to 20 d I
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on the support plate 54.
In a preferred embodiment, the support system

10 further includes a riser generally indicated at 66 in

10 Figs. 5A and 5B, comprising a pair of leterally spaced
side members 66A, 66B and a top member 66C extending
between and connecting the side members. The support
system 10 also includes a shorter riser, indicated
generally at 68, which is shown in Figs. 6A-6B to

15 comprise a pair of laterally spaced side members 68A, 68B
and a top member 68C extending between and c¢onnecting the
side members. Use of the risers 66, 68 (broadly,
"spacing members") permlts the apparatus to be ea51ly
reconfigured in different modes for inspecting wafers of

20 different diameters. 'In that regard, it may be seen that
the difference between the riser 66 shown in Figs. 5A and
5B and the riser 68 shown in Figs. 6A and 6B is the
height of their side members (66A, 66B and 68A, 68B).

The side members of the risers 66, 68 are each

25 formed at their rearward ends with a downwardly
projecting tail 70 which is snugly received between the
rear edge of the support plate 54 and the forwardly
facing surfaces 60A, 60B of the standoffs 56A, 56B. As
may be seen in Fig. 1, engagement of the side members

30 66A, 66B with the standoffs 56A, 56B holds the riser 66
from sliding down the sloped support plate 54 on which it
rests. Generally L-shaped notches 72 in the upper rear
edges of the side members 66A, 66B, 68A, 68B may receive
-either a rear portion of the wafer rotating device frame

35 36 (Fig. 1) to permit the wafer rotating device 38 to be
held in a flat position, parallel to the top member 66C,



fall Within the scope of the present invention. The stand 20 includes a
post 22 nounted on and projecting up froma base plate 24 of the apparatus,
and a pivoting nmount including a vertical nenber 28 connected to the 35
post and a horizontal menber 30 extending fromthe vertical nenber to the
housi ng 18. The hori zontal nenber 4 30 is capable of pivoting about a
hori zontal axis relative to the vertical earenber 28 and post 22 to change
the angle of the beamof light B so as to maintain the beamtangential to

t he upper porti&ats af the eiepss Fof 68 tdmd idfersipforthellade Fdntcdl thenber

30 is capable ' fiaed,d I | 1 It e
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the supports Sysstl'?orun])o'oz:rhr?o V\rla{seerrsr,o a%:tx nsq:ill fall within the scope of
the present invention.

Inspection of the wafers W using the apparatus
of the present invention begins by determining whether
one or more risers 66, 68 will be needed to hold upper

10 . portions of the edges E of the wafers at a position which
will be generally tangential to the beam of light B to be
projected from the light source 16. The determination
will depend upon the diameter of the wafers W to be
inspectea. Assuming it is determined that the riser 66

15 is needed, it is placed on the support plate 54 of the
platform and the wafer rotating device 38 is stacked upon
the riser. It is to be understood that for large '
diameter wafers, néi;iser would be used and the wafer
rotating device 38 would rest directly on the support

20 plate 54 of the platform. ‘

,. The wafer cassette 12 will have been previously
loaded with the polished surfaces all of the wafers W in
the cassette facing in one direction and the unpolished
surfaces facing in the other direction. The wafer

25 cassette 12 is placed on the riser 66 so that the _
polished surfaces face toward the light source 16 and the
'unpdlished surfaces face away from the light source. As
supported on the wafer rotation device 38 and support
system 10, the cassette 12 is tipped back so that the

30 weight of the wafers W is largely suppbrted by engagement
of the unpolished surfaces of the wafers with the
cassette in the slots 14. 1In this way, there is little
opportunity for wear or other damage to the wafers W as
they are rotated within the cassette 12. The portions of

35 the.edges E of the wafers located at the open bottom of
the cassette 12 engage the roller 34 so that rotation of



wdevice 38 is of a conventional construction, having an axle 40 nmounting the
.roller 34 which extends outwardly fromthe frane 36 to a hand grip 42.
Wafer rotating 15 devi ces of the sanme type as wafer rotating device 38
“are used for orienting the wafers Win the cassette so that the straight
portion of the edge Eis at the bottom The roller 34 is | ocated bel ow the
open bottom of the cassette 12 and its outer surface engages the edges E of
20 the wafers in the cassette so that fbtatlon aof the roller causes the

wafers Wto rotate in_an opposite,direction withjin the fer cassette. The
waf er cassette ﬁhe|§°%§ﬂ€ gg BuLBirgpFhe| Rapd (53R e ekl icause {}
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relation to the upper portions of the edges E, the
housing 18 of the light source may be pivoted relative to
the vertical member 28 and post 22 by releasing and

10 turning the horizontal member 30 of the stand 20. As
shown in Fig. 2, inspection of the edges E of the wafers
is made visually from a position P above and forward of
the location where the beam of light B is emitted from
the housing 18. It will be noted that portions of the

15 vertical member 28 and horizontal member 30 have been
broken away in Fig. 2 to show the beam B continuocusly
.from the housing 18 to the wafers W. By turning the hand
grip 42, the inspeéépr brings new portions of the edges E
of the wafers into tangential relationship with the beam

20 of light B. In this way, the inspector may inspect the
entire circumference of all of the wafers W from a single
vantage point with a simple manipulation of the
apparatus. ,

The edges E of the wafers W which do not have a

25 defect produce a diffused back scattering of "the light in

| the beam B readily recognized by skilled inspectors.
However, the presence of a defect in an edge E of one of
the wafers W will cause a back scattering of light which
can be observed by the inspector at position P as a point

30 of light on the wafer edge. The back'scattering of light
from the beam B caused by a defect is diagrammatically
illustrated by lines L in Fig. 2. The inspector may then
remove the defective wafer or mark the wafer as having an
edge defect. It has been found to be practical to

35 inspect 25 wafers at a time for edge defects using the
apparatus and method of the present invention. The



56B connected to the base plate 24 by bolts 58. A forward facing surface
60A, 60B of each standoff 56A, 56B 35 I's sloped at an angle which is
conpl enentary to the angle the top surface of the support plate 54. An
upst andi ng 5-side plate 62 attached by bolts 64 to the |l eg 50B and t he
standoff 56B.provi des a gui de surface agai nst which the wafer cassette 12
may rest to be properly positioned. A slgt 66 in the side plate 62
facilitates placing the 5 wafer cassette 12, the wafer rotating device 38

Sﬂgpgﬁ Pelro | glt g”g.g.tuﬁltgtit&? c?ﬂm@rﬁawsd ik dﬁagr Weediuser eheallaegestn t he
: 4..1n a preferred emdodi nent,, .the su Sys 0 further
includes a ri séﬁ%%ﬁ%ﬁﬁ‘iﬁﬁ‘ﬂé{f%ratc%ﬁﬁ 1F s%&é%%ﬁ"éﬁ?&&
conprising a pajdfeds]) aterally spaced side nenbers 66A, 66B and a top

menber 66C extendi ng bet wf%qgsd?ﬁgcr W%%t I%Q%d‘f (I}g}az%%en@%ﬁl 'g%e%b%oort

system 10 al so includes a ri‘ser,
5 and features of the present invention are achieved. Edge

inspection of wafers W can be carried out rapidly because
multiple wafers can be inspected at a single time by an
inspector using the columnar beam of light from the light
source 16 directed tangentially to upper portions of the

10 edges of the wafers. The wafers W are held by the
apparatus so that their weight is supported primarily on
their unpolished surfaces, thereby protecting the
polished surfaces. Moreover, the apparatus includes
risers 66, 68 which make the apparatus capable of quick

15 reconfiguration for inspecting wafers of different
diameters. ' |

As various changes could be made in the above

constructions without departing from the scope of the
invention, it is infénded that all matter contained ‘in

20 the above description or shown in the accompanying
drawings'ghall be interpreted as illustrative and not in
a limiting sense.



denerally at 68, which is shown in Figs. 6A-6B to 15 conprise a pair of
| aterall y ‘ﬂlﬁiﬂuﬂ’mgmm s 68A, 68B and a top nember 68C extendi ng
betmeen an i de menbers. Use of the risers 66, 68 (broadly,
'spaci ng menber’s" pernlts the apparatus to be easily reconfigured in
different nodes for inspecting wafers of 20 different dianeters. |In that
regard, it may be seen that the differene between the riser 66 shown in
Figs. 5A and 5B and_the_riser 68 shown in Figs. 6A and 6B is the hei ght of
their side nenﬂgﬁgfééeﬁééégﬁgaﬁé 68A, 68B). The side nmenbers of the risers
66, 68 are each 25 fornmed at their rearward ends with a domnmardly

projecting tail 70 which_is,snu regeived between the.rea gecof the
support plate 54 and thelfoﬁﬁgﬁ%ﬁéufa Pﬁg1EEPF5£6§966A91%6315Eytﬁg
st andof fs 56A, sé&Bcondunayrbmaiees in Bi gingleecopegahkan, oafife side

nmenbers 30 %ép ? m%?& ghgndoffs 56A, 56B holds the riser 66 from
ope gg

sliding down t ort pFate 54 on which it rests. Generally
L- shaped notches 72 in t Rehodger £exr hedddggor pPhBraldbynefibwRrEeBEACL66B,
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relation, each wafer having a center and a generally
circular outer edge, said holder being adapted to hold
the wafers with their centers substantially on a common
axis,

10 a light source for projecting a well-defined
columnar beam of light along a central longitudinal axis
generally parallel to said common axis of the wafers and
generally tangential to the edges of the wafers in the
holder, and '

15 a device for rotating the wafers while the beam
is projected on the edges of the wafers to detect any .

imperfections in thé.edges of the wafers.

2. Apparatus as set forth in claim 1 further
comprisiﬂg a housing for said light source, a stand for
mounting the housing at a predetermined height, and means
for adjusting the angular position of the housing

5 relative the stand to change the direction of the light
beam projected by the light source. '

3. Apparatus as set forth in claim 2 wherein
said housing is mounted on the stand for pivotal movement
about a generally horizontal axis.

4. Apparatus as set forth in claim 1 wherein
said holder comprises cassette having an open top, an
open bottom and a series of partitions inside the
cassette defining a plurality of parallel slots, each

5 slot being adapted to hold a single wafer with the wafer



36Wﬁ ltopermhe wafer rotating device 38 to be held in a

flat p03|i ﬂ " the top nenber 66C, 6 68C of the risers 66,
68 and th me& of the platform 48, or a portion of the wafer
cassette 12. It is"tosbe understood that the support system 10 of the
present invention may include additional risers (not 5 shown) or no
risers, and.still fall wthin the scope qi the present invention.

| nspection of the wafers Wusing the ap atus of the present invention

begi ns by deter |on£pq%QﬁLt%%§sq tgg&?“%miffs ggh @?p“%klt needed to

hol d upper 10 po e edges rs at-a posi |on whi ch
wi || be gener aldassestgontans Vth@rlehél isadd deviiicghtor rotbélpgo}'-hst wafersm
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wafers Wto be inspected. Assumng it 1s determ ned he riser 66 15
is needed, it icasfets ToF mAbasdfBorn sraeEisiggnerpdly parallel to

10 said common axis, said roller having an outer surface
adapted for engagement with the edges of the wafers, and
a mechanism for rotating the roller while the outer
surface of the roller is in engagement with the wafers
thereby to rotate the wafers about said common axis.

5. Apparatus as set forth in any one of claims
1-4 further comprising a support system for supporting
said holder so that the upper edges of the wafers held by
the holder are generally tangential to said light beam
. 5 projected by the light source.

6. Apparatus as set forth in claim 5 wherein
said light source i;_at a fixed height, said support
system comprising a support and one or more devices - _
cooperable with the support for supporting said holder at

5 one or mqre different elevations to accommodate wafers of
different diameters.

7. Apparatus as set forth in claim 6 wherein
each of said one or more devices cooperable with the
support comprises a spacing member adapted to be placed .
on the support below the holder.

8. A method of inspecting a plurality of
semiconductor wafers in a single operation, each wafer
having a center and a generally circular_putef edge, said
method comprising the following steps:

5 holding a plurality of generally round
semiconductor wafers of substantially identical diameter
so that the wafers are spaced apart and generally



pl atf ormand—the—wafer rotating device 38 is stacked upon the riser. It is

.to be u lat for |large dianeter wafers, no riser would be used and
t he waf Mﬂ Elﬂi{ﬂ'&”ﬂﬁ”ﬂie 38 would rest directly on the support 20 pl ate
.54 of the ptald OnM SM®waf er cassette 12 will have been previously | oaded
‘with the polished surfaces all of the wafers Win the cassette facing in
:one direction and the unpolished surfaceﬁ facing in the other direction.

"The wafer 25 cassette 12 is placed on e riser 66 so that the polished

surfaces face t ek Lgh e.l6 d | S ce
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surfaces of the w%éers with fhe casieite L n éhe lots 14. In this way, .
13 1RE,

there is little br#bAngyas 6enhEal dengife L8 IERRTIME%r s W as
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thereby to illuminate the edges,
15 rotating the wafers while the beam is projected
on the edges of the wafers, and
detecting any imperfections in the edges of the
wgfers as the wafers rotate.

9. A method as set forth in claim 8 wherein
said detecting step is carried out by visual observation
from a location above and near the light source, and
wherein said visual observation involves observing back

5 scattering of the beam of light for indications of
imperfectionsg in a'ﬁgfer.

10. A method as set forth in claim 8 further
comprising holding the wafers so that‘the common axis of
the wafers is at a fixed angle, and adjusting the angle
of the light beam so that it is parallel to said fixed

5 angle.



7 the roller by turning the hand grip 42 will cause the wafers Wto rotate
I n an opposite-direction. The |ight source 16 is energized so that the
light beam B is projected generally tangentially to the 5 edges E of the
waf'ers Wabove the cassette 12. To nore precisely ali °

Bin tangential relation to the upper portions of the edf¥s %EQ’HMEHBEE g
18 of the light source may be pivoted relative to the rti cREPLAGHR:r 28
and post 22 by rel easing and 10 turni ng®t he hori zontal nenber 30 of TN
stand 20. As shown in Fig. 2 [ s E of the wafers is
made visually froma posipd _zgﬁtﬁgcatlon where the
beamof light Bis emtt&0 . 1 g not ed t hat
portions of the 15 verti cal nenber 28 and horizontal nember 30 have been
broken away i n 4RSLLICE OL N BEQEHME cont i nuously from the housing 18

to the wafers W By tUrnLKﬁbéfﬁtﬁE”Ehd method for the inspection of the
5 edges of multiple semiconductor wafers at the same time.

The wafers are held in a cassette and a columnar beam of
light is projected tangentially to an upper edge portion
of the wafers. Visual detection of back scattering of
light from the edge of any of the wafers reveals the edge

10 defect. Rotation of the wafers using the apparatus
permits the entire circumference of the wafers to be
inspected. The apparatus holds the wafers in such a way
as to protect their polished surfaces during the
inspection process.
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grip 42, the inspector brings new portions of the edges E of the wafers
into tangential relationship with the beam:20: of light B. 1In this way,
‘the inspector nmay inspect the entire circunference of all of the wafers W
‘froma single vantage point with a sinple manipul ati on of e apparat us.
The edges E of the wafers Wwhich do not have a 25 def e THI@,VQ- —
di f fused back scattering of the light in the beam B readifl y rej 'i&@ﬁg@mv
skilled inspectors. However, the presence of a defect in gde”liA one
of the wafers Ww || cause Agfattﬁﬁgng of light which can be
by the inspector at po P pﬁpOT 30 ofétngeg;ap t he waf er edge.
The back scattering of e be B causéd a’/defect is

g thes |’ Fig. 2. The inspector may then
h€ wafer as having ag edge defect. It

has been found to be Jp et f 4 lnspect 25 wafers at a tinme for edge
defects using the appartreessaiR i "ﬁE~pLe§gE€flnvention. The
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8'limtation of 25 wafers arises only because the |argest industry standard
wafer carrier is sized to hold 25 wafers. Thus, it nay be seen that the
several objects 5 and features of the present invention are achi eved. Edge
i nspection of wafers Wcan be carried out rapidly because ltiple wafers
can be inspected at a single time by an inspector using the
of light fromthe light source 16 directed tangentially to
of the 10 edges of the wafers. The wafers Ware held by th
that their weight is supported primarily on their unpolished surfa -

t hereby protecting the polished surfaces. Mreover, the apparatus includes
risers 66, 68 which nmake the apparatus capabl e of reuH 15 reconfiguration
for inspecting wafers of different dianmeters. As S aaye

made in the above constructions w thout deartin 8
invention, it is intended that all matter RY ai
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e ‘.
20 the above description or shown in the acconpanying drawi ngs shal | be
interpreted as illustrative and not in a'linmting sense. 9 WHAT IS
CLAIMED | S: 1. Apparatus for inspecting a plurality of sem conductor wafers
in a single operation, said apparatus conprising a holder for holding a
plurality. of wafers of 5 substantially identical dianeter in spaced apart
parallel relation, each wafer having a center and a general |fy= e4
out er -edge, said hol der being adapted to hold the wafers w
substantially on a comppo_axis, 10 ali
projecting a well-defi - 6—COT T ’%%an1of 4?§ht al ong a centra
| ongi tudi nal axis generfally paralflel t d common axis of the wafer
general ly tangential tjq G
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hol der, and 15 ' a device for rotating the wafe )

i=s projected on the .edges of "the wafers to detect any i rrpaﬁﬁ%djﬁ EQ?
edges of the wafers. 2. Apparatus as set forth in claim1ffurther
conprising a housing for said |light source, a stand for npupntiingDERe?96 o
housing at a predetermined height, and nmeans for adjustinp pe'ﬂngular I I
position of the housing 5 relative the stand to change‘“h,g Trecyron ol | -
the |ight beam projected by the |ight soyrce. 3. Apparatup as set forth |
claim 2 wherein said housing is nounted the stand for pivotal novement

about a generally horizontal SxRETs R et ﬁﬁﬂ forth in claiml
wherein said hol der conprdg umzo' G O%S REbEEoNN Open bottom
and a series of partitio f 0 ) g a plurality of

paral l el slots, each 5 slat belng adapted to hold a single wafer with the
waf er Abstract of the Disclosure

Apparatus and method for the inspection of the

5 edges of ﬁultiple semiconductor wafers at the same time.
The wafers are held in a cassette and a columnar beam of
light is projected tangentially to an upper edge portion
of the wafers. Visual detection of back scattering of
light from the edge of any of the wafers reveals the edge

U 10 defect. Rotation of the wafers using the apparatus

permits the entire circumference of the wafers to be
inspected. The apparatus holds the wafers in such a way
as to protect their polished surfaces during the
inspection process. ' '

FIG.l



10 extending fromthe slot above the. open top of the cassette, and wherein
sald device for rotating the wafers conprises, a roller nmounted bel ow the
open bottom of the cassette for rot'ation on an-axis generally parallel to

10 said common axis, said roller having an eouter surface ad ;Lcd §ci
engagenent with the edges of .the wafers, and a nmechani g for - i
roller while the outer surface of the roIIer Is in engahenent
waf ers thereby -t gk ers out sai d common axi s.

set forth in anyj/on A /%;47 t her co supp rt systen1for
supporting said dor 5¢ hatAt he ggf edges’ of ﬁﬁgrzgfers h
I

Apn% ok é@é B

hol der are generfal Ria] to, I ght beam 5 proj edted by the
: h et“forth in claimb5 whegein said TTgnt
source isat a fyx ' e~sypport systenlconpr i ng a support and
Yare, B Laa the~support fgr supporting said hol der
e mafers of different

di aneters.

@

171 1 1]

(70




7. Apparatus as set forth in claim6 wherein each of said one or nore

.devi ces cooperable wi'th the support conprises a spaci ng nenber adapted to
be pl aced on the 'support bel ow the holder. 8. A method of %ﬁﬁﬁ@& '
e

plurality of sem conductor wafers in a single operation,
a center and a generally circular outer edge, said nmethod

follow ng steps: 5 hol ding a plarality of gene
sem conductor wafers of substantially identical dianeter s
are spaced apart and generally 11 parallel with respect

with the centers of the wafers substantially on a common a
projecting a well-defined col umar beam of |ight along a c

generally tangential to the edges of said plura
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| ongi tudi nal axis generally parallel to said common axis of the wafers and
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Lhereby to illumnate the edges, 15 rotating th

e wafers whil e

thée beamis projected on the edges of the wafers, and detecling any

i nperfections in the edges of the wafers as the waf ers rot
as set forth in claim8 wherein said detecting step is car
'vi sual observation froma | ocation above and near the |igh
‘wherein said visual observation involves ol#serving back 5 p
beam of light for indications of inperfections in a wafer.
set forth in claim8 further conprising holding the wafers

comon axis of the wafers is at a fixed gl e, and adj ust ilrg—the-angl e of
Mlel to/aid fixed 5 angle.

t he Ilght beam so thar=
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