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invention relates to an alignment apparatus, and in particular,

bet ween the work and peri phery edge of a table sucking the

whi ch prevents work from bei ng damaged due to

to

saneg,

edge of the work

with a high precision.. RELATED ART Conventionally, the processing of work

(sem conductor wafer (hereinafter, referred to as wafer) ) includes,
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between the work and periphery edge of a table sucking the

same, and is capable of detecting the position of the cuter

edge of the work with a high precision.

RELATED ART

Conventionally, the preocessing of work
(semiconductor wafer (hereinafter, referred to as wafer))
includes, for example, a dicing process in which, after
a circuit surface is formed on one side of a wafer, the
wafer is cut into an appropriate chip size through various
processes such that the rear surface therecf is polished
with the circuit surface covered with a £film, and the like.

In many processes as described above, an apparatus
called wafer alignment apparatus (wafer positioning
apparatus), of which ocbject is to shift the center of wafer
to a predetermined position and to align the chip alignment
direction to a ﬁredetermined direction, 1is often
incorporated into a variety of machines in the process.

In this apparatus, called aligner, a non-contact
type, which does not come into mechanical contact with the
most breakable wafer periphery edge, has become the main

trend. The aligner is provided with such function that

direction to a predetermined direction, is often incorporated



obt ai ned by perform ng cal culation based on the wafer configuration
characteristics and positional information obtained by an optical sensor
and rotational and horizontal wafer shift neans, and it is arranged so
that the wafer is shifted to a predeterm ned position by the shift neans.
More specifically, when a wafer is placed onto a generally flat wafer

| oadi ng pl ane provided to a table by a transfer neans such as a robot, the
aligner turns the |oading plane and wafer along with the table in a

hori zontal plane while sucking the wafer with a wafer suction neans
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transferred to the next process. The aligner is used in various machines
such as &he atagercis shifitwdrtoaanaredetrmmineghipgsibieyr byl theat t aches
aring frame.and a wafer to each other with an adhesive film and a dicing
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uni t, of whi chyaensor 883 1GAUPH Y SCendd |8 Wa%er is placed onto a

generally flat wafer loading plane provided to a table by
a transfer means such as a robot, the aligner turns the
loading plane and wafer along with the table in a
horizontal plane while sucking the wafer with a wafer
suction means provided inside the wafer loading plane; a
sensor head detects the periphery position of the wafer
with respect to the rotational position of the table along
with the position of an orientation mark indicating
direction reference for chip alignment; and the wafer
central position and the orientation mark are aligned to
a predetermined position by rotating and shifting the
table in X- and Y-directions in a horizontal plane based
on the data output by the sensor, which outputs data for
aligning the same, to the predetermined position; thus the
wafer is made ready to be transferred to the next process.

The aligner is used in various machines such as a
tester called prober, a wafer mounter which integrally
attaches a ring frame and a wafer to each other with an
adhesive film, and a dicing apparatus.

As for the type of the sensor head, in the case of

an optical unit, of which sensor head. comprises a light



emtting side and a light receiving side, a transm ssion sensor systemis
of t'en adopted in which'a work Is placed with its periphery portion being
optically sandwi ched by the light emtting side and the |ight receiving
side, and the position of the periphery of the wafer is detected based on
I nformation of altered anbunt of the transmtted Ilight. In the above
system generally, it Is arranged so that the periphery portion of the
wafer is positioned outside the table being protruding in the air, and
that the sensor head detects_the position_ of the protruding portion. The
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conventional type, when the table is rotated, the wafer “periphery area is
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rotation. At this tine, alarge l|oad Is Intensively applied to the contact
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tabl e dui.t the action of the principle of |everage having the ful crum at
t he cont dﬁﬂﬂbsition and resulting In such problemthat the surface of the
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that the periphery portion of the wafer is positioned
outside the table being protruding in the air, and that
the sensor head detects the position of the protruding
portion. The aligner of this type is applicable with no
problem to wafers of up to approximately 200um in thickness
before dicing.

However, in these days, wafers are required to be
extremely thin to 50um-200um in thickness. Owing to this,
since polished wafer cannot maintain its Plane
configuration, in some cases, wafer periphery area
protruding out of the table trails down due to its own
welight. Consequently, in the alignment apparatus of
conventional type, when the table is rotated, the wafer
periphery area is apt to move up/down causing flip-flops
by wind pressure due to the rotation. At this time, a large
lcoad is intensively applied to the contact position of the
periphery area of the wafer with the periphery edge of the
table due to the action of the principle of leverage having
the fulcrum at the contact position and resulting in such
problem that the surface of the wafer gets damaged. Such

a problem occurs more frequently when the flip-flop is



3 larger; i.e. , when.the rotation speed of the table is faster, or when
the protruding width of the wafer is larger, resulting in such a problem
that the setting of the rotation speed of the table and the size of the
wafer are restricted. Further, due to the trail-down and flip-flop of the
waf er, anot her problemoccurs that the detection of the periphery position
of the wafer becones difficult, which decreases the detection accuracy by
t he sensor. SUMVARY OF THE | NVENTI ON The present invention has been

proposed,in view of the above-describ r obl ens,. cordi ngl an obj ect
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di sposedwadicat edéctealdus Other dedd-tion accuracy by the sensor.

SUMMARY OF THE INVENTION

The present invention has been proposed in view of
the above-described problems. Accordingly., an object of
the present invention is to provide an alignment apparatus,
which is capable of, even when a work cannot maintain its
plane configuration, reliably detecting the outer edge
position of the work, effectively preventing the work from
being damaged by reducing up/down flip-flops in the
periphery area of the work, and aligning the central
position and an orientation mark of the work with a
predetermined position.

In order to achieve the above-mentioned object, the
present invention adopts such coastitution that an
alignment apparatus for aligning the central position and
an orientation mark of a generally plate-like work with
a predetermined position comprises:

a table, which is provided rotatably in a plane and
equipped with a loading plane having suction holes for said
work, a shift mechanism for shifting the table, and a

sensor, which is disposed adjacent to the outer edge



4 portion of said work, for detecting the position of the outer edge and
outputting detected positional data for shifting said table to a
predeterm ned position, wherein said |loading plane is formed into a size so
as to be positioned inside the periphery of said work; a receiving nenber
I's provided outside said table and is positioned on the generally sane

pl ane as said |loading plane; and the periphery of the receiving nmenber has
a plane configuration so as to cone to a position further outside the
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plane configuration so as to come to a position further
outside the periphery of the work. According to the above
constitution, it is possible to place the work on the table
and the receiving member so as not to protrude out of the
periphery of the receiving member. Thus, it is possible,
unlike the conventional case, to prevent the trail-down
in the periphery area of the work. By this arrangement,
it is possible to prevent the flip-flop in the wafer
periphery area during table rotation, thus it is possible
to prevent the work from being damaged at the periphery
edge of the table. And further, since the restriction in
rotation speed of the table and size of the work is relieved,
such effect that the degree of freedom in designing the
alignment apparatus is obtained. Furthermore, since the
trail-down and flip-flop of the work are prevented, it is
possible to reliably detect the outer edge of the work with
the sensor; thus, it is possible to align the central
position and the orientation mark of the work with a high
precision.

The present invention adopts such constitution that

the sensor includes a light receiving element and a light



the sensor includes a .light receiving elenment and a light 5 emtting

el ement di sposed so as to optically sandwi ch the periphery portion of the
work, and that said receiving nmenber is formed using nmaterial having
transl ucency. According to the above constitution, in detecting the outer
edge position of the work, since the light emtted fromthe light-emtting
el ement goes through the receiving nenber and is captured by the Iight
receiving elenent, it is possible to determine the position of the Iight
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y preparing recelving nenbers of several sIzes,
receiving element, it 1is possible to determine the
position of the light receiving element and the light
emitting element despite the presence of the receiving
member.

Further, a constitution may be adopted such that the
light emitting element comprises a receiving member of
glass-1like scatterer, and is formed so as to reflect and
project the light by allowing the light to enter- the
receiving member laterally. According to this
constitution, since it is possible to form the light
emitting element using the receiving member, it 1is
possible to achieve space saving and simplification of the
sensor structure.

Furthermore, it is preferred to adopt such
constitution that the receiving member is detachably
attached around the periphery\of the table along with the
above-described constitution. According to the
constitution like this, it is possible to easily attach
the receiving member to existing alignment apparatus.
Also, by preparing receiving members of several sizes,
even when the plane size of the work changes, it is possible

to replace the receiving member in accordance therewith



even when the plane si.ze of the work changes, it is possible to replace

t he receiving nenber

versatility of the alignnent apparatus. Still further, the present

i nvention may adopt such

I n accordance therewith 6 resulting in an increased

constitution that an alignment apparatus for
aligning the central position and an orientation mark of a generally

plate-like work with a predeterm ned position conprises: a table, which is

provided rotatably in a plane and
suction @Q
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equipped with a loading plane having suction holes for said

work, a shift mechanism for shifting the table, and a
sensor, which is disposed adjacent to the outer edge
portion of said work, for detecting the position of the
outer eddge and outputting detected positional data for
shifting said table to a predetermined position, wherein

said table 1is formed out of material having
translucency, and is formed into a size so that the
periphery edge thereof comes to a position further outside
the periphery of said work. According to the above
constitution, it is possible to make the table simpler.

Still furthermore, the invention may adopt such
constitution that the work comprises an ultrathin
semiconductor wafer. According to this constitution,
since the wafer 1s prevented from being damaged by
incorporating the apparatus of the present invention into
a manufacturing 1line of semiconductor wafer, it is
expected that the chip yield and the like will be
increased.

In this specification, the term “"ultrathin” is used

for semiconductor wafers of approximately 30pm-150um in
thickness.
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In.this specification,-.the.term"ultrathin" is used for sem conductor

waf ers of approximately 30m 150min thickness. 7 BRI EF DESCRI PTI ON OF THE
DRAWNGS Fig. 1 is a front view schematically show ng an alignnent
apparatus according to a first enbodinent, Fig. 2 is a plan view of a

tabl e according to the above enbodinent, and Fig. 3 is a front view
schematically showi ng an alignnment apparatus according to a second

enbodi nent. DETAI LED DESCRI PTI ON OF THE | NVENTI ON Enbodi ments of the
present Invention will be described belowwith reference to the draw ngs.
FI RST EMBODI MENT Fig. | is a front view schematically show ng an alignnent

appar at UBRAE® DESCRIPEION 6F aHW DRERINGsReferring to Fig. 1, an

al i gnnment apparatus 10 conprises a table 11 for supporting a wafer Was a
work having a Fdaenerdl iy daslifrddike vhepe, sahehaftticeTbgnistiowinghain shifts
the table 11 in the X- and Y-axis directions, a rotation unit 40 that
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DETAILED DESCRIPTION OF THE INVENTION

Embodiments of the present invention will be

described below with reference to the drawings.

FIRST EMBODIMENT

Fig. 1 is a front view schematically showing an
alignment apparatus according to a first embodiment.
Referring to Fig. 1, an alignment apparatus 10 comprises
a table 11 for supporting a wafer W as a work having a
generally disk-like shape, a shift mechanism 30 that
shifts the table 11 in the X- and Y-axis directions, a
rotation unit 40 that rotates the table 11 in a generally
horizontal plane, and a sensor 50 disposed adjacent to the
periphery portion of the wafer W. Here, the wafer W is
formed extremely thin in thickness, and is provided with
a V-notch W1, which indicates the crystalline orientation
used for positioning the same, on the periphery thereof
(right-edge in Fig. 2).

The table 11 comprises, as shown in Fig. 2, a table
main body 12 with a loading pléne 12A having a disk-1ike

shape viewed from the top, and a chamber 13 disposed on



shape viewed fromthe top, and a chanber 13 di sposed on 8 the | ower

side of the table main 'body 12. The dianeter or size of the |oading
12A is fornmed smaller than that of the wafer Wso that the peripher
of the loading plane 12A is positioned inside the outer periphery edge of

the wafer W Accordingly, as shown in Fig. 2, the periphery portion
wafer Wprojects by a predeterm ned anount out of the periphery of the

| oadi ng
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secure
number of suction holes 12a, which go through the same in

the up-down direction, are formed so as to suck the wafer
W, which is transferred and placed on the loading plane
12A, by exhausting the air from t_he chamber 13 via a vacuum
pump or decompression pump (not shown). Here, attached
at the periphery side of the table main body 12 is a
receiving member 15 positioned on the generally same plane
as the loading plane 12A.

According to the present embodiment, the receiving
member 15 is formed using material having translucency
such as quartz glass, but it is not 1imited thereto. The
receiving member 15 is formed into a generally circular
ring-like shape, and at the center thereof, a round hole
15A, which has an inner periphery surface along the
periphery of the table main body 12. The receiving member
15 is formed into a plane shape which has a diameter larger
than that of the wafer W. Also, the receiving member 15
is placed on a plurality of projections 12B provided on
the periphery side of the table main body 12 and secured
with screws detachably from the top of the table 11.

The shift mechanism 30 -comprises an X-axis shift unit

h has

amet er
pl aced
t he



W th screws detachably fromthe top of the table 11. The shift nechani sm 30
conprises an X-axis shift unit 9 31 provided novably in the right-left
direction (X-axis direction) in Fig. 1, and a Y-axis shift unit 32, which
i s disposed at the upper portion of the X-axis shift unit 31, provided
nmovably in the direction perpendicular to the drawing in Fig. |I (Y-axis
direction). The X- and Y-axis shift units 31, 32 are equipped with a known
feed screw shaft mechanism and are adapted so as to nove with high

preci sion .al on he X and Y axes by driving notors M and M _respectively.
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M2 respectively. Also, a table support member 35 is
provided on the upper face side of the Y-axis shift unit
32. The table support member 35 comprises a base 36, a
plurality of struts 37 extending upward from the base 36,
an upper bearing plate 38 disposed at the upper end of these
struts 37, and a lower bearing plate 39 disposed at the
lower end side of the struts 37 so that a support axle 43,
which will be described later, and the table main body 11
supported thereby can be rotated owing to the upper and

lower bearing plates 38 and 39.

The rotation unit 40 comprises a motor M3 supported
on the lower face side of an area of the upper bearing plate
38, which protrudes rightward in Fig. 1, a first pulley
42 fixed to an output axle 41 of the motor M3, a second
pulley 44 positioned at the periphery of the support axle
43, which is provided on the lower face side of the chamber
13, and a belt 45 wrapped around between these first and
second pulleys 42 and 44; and it is adapted so that the
support axle 43 and the table 11 can be rotated in a
horizontal plane by the rotation of the motor M3.

The sensor 50 comprises a type which has such

10



support axle 43 and the table 11 can be rotated in a horizontal plane by
the rotation of the notor MB. The sensor 50 conprises a type which has such
10 function that image processing is available by a canera. Specifically,
the sensor 50 conprises a light-emtting elenent 51 disposed bel ow the
receiving nmenber 15 and a light-receiving elenent 52 di sposed above the
sane. These elenents 51, 52 are disposed at a position where the |ight
emtting face 51A and the light receiving face 52A overlap with the outer
edge portion of the wafer W and it is arranged so that the position of
the V-nofdNGHipe thatedmaga PrReesrhnchd H@atbabhg by aheamema. W
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air ther%flrom r\l/?ag\im\ig uct|(tg)nsﬁcl)IE)I(;E}?\ﬁf’?ﬁg %%ﬁbﬁﬁgglﬁoﬁéﬁégr 1{7‘/ iag{}g%ked and
hel d on theyneagdese iRty BHemékee, shheafepbbala ahsdvd e Wahfy Wis
sucked by the | oading plane 12A, and the periphery area of the wafer Wis
pl aced offhdwe ghemestisf Ste S53fatbediepeisedgtmandesitios wiie fd r udi ng
out of the periphery of the receiving nmenber 15. Next, the notor M3 of the

rotati onldHRt somistang &ace Fidtand the Lighd recaiwhgat fade S23%t ati on,

the position of t V-notch WL is detected by the |light which goes from
the Iight™¥ 'rE’r?Panglheﬁg’rﬁ eytey efge iRpEti écé’ifvitﬁbe Yaher W52 atghised on

the deteqied dajArah€a so that the position of the V-notch W1 is
detected to perform the positioning of the wafer W.

Then, the entire operation in the first embodiment
will be described.

First, a wafer W is transferred and placed onto the
table 11 by a transfer apparatus (not shown), then the
chamber 13 is decompressed to inhale the air therefrom via
the suction hole 12a, and thus the wafer W is sucked and
held on the loading plane 12A. Here, the central area of
the wafer W is sucked by the loading plane 12A, and the
periphery area of the wafer Wis placed on the upper surface
of the receiving member 15 without protruding out of the
periphery of the receiving member 15.

Next, the motor M3 of the rotation unit 40 is driven
to rotate the table 11. Owing to this rotation, the
position of the V-notch W1l is detected by the light which
goes from the light-emitting element 51 to the light-
receiving element 52. Based on the detected data, the
displacement amount between the central position of the
wafer W and the origin of the X- and Y-axes is determined.
Based on this determinétion, the X-axis shift unit 31 and

the Y-axis shift unit 32 are driven to shift by a
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di spl acenent anount between the central position of the wafer Wand
origin of the X- and Y-axes is determ ned. Based on this determ nat

t he X-ax
by a 11

ori ent at
respecti
t he abov
shown),

state on
a nounte
enmbodi ne
al | owi ng
t he rece

is shift unit 31 and the Y-axis shift unit 32 are driven to
predeterm ned anount to align the central position and the
ilon mark of the wafer Wwith a predeterm ned position

vely. After conpleting the positioning, the wafer Wis suck

t he
i on,
shift

ed by

e-described transfer apparatus or other separate transfer arm (not

d f ' f d,and pl ' d '
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ploel PE6h e ye 88 JINES Q£ £ Or dUMp 1888 nQUt helfpd St Ie!
Iving menber 15, it is possible to prevent trail-down or |

d
xanpl e,
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wi t hout
y of

I p-flop

of a waftéwe Wafierhd! pesi pherkedr by ttiee caboseerdedenibled watans f\Wiof

ul trathi
when t he
to preve
def ocusi

n type is the obéect to be handled. OMng to this arrangene
apPRrRtus QEtRERST fePagatie itgrprnsfeRcabt EROEJgROWN) J ansh

Tpe MEteEN 1o Teshosdimed ind pLofad A 4 racheraiad
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second e

Hhedl repbrofexdrpi Y ERt Yuntéf 8eCAIting apparatus.
Thus, according to the above-described first
embodiment, since the wafer W is placed on the receiving
member 15 without allowing the periphery area thereof to
protrude out of the periphery of the receiving member 15,
it is possible to prevent trail-down or flip-flop of a
wafer W in the periphery area thereof even when the wafer
W of ultrathin type is the object to be handled. Owing
to this arrangement, when the sensor 50 detects the
position of the outer edge, it is possible to prevent
pbsitional detection error such as positional
misalignment or defocusing:; further, it is possible to
prevent the lower surface of the wafer W from being damaged

by the periphery edge of the table main body 12.

SECOND EMBODIMENT

Fig. 3 shows an alignment apparatus according to a
second embodiment of the invention. The second
embodiment is characterized in that the table main body
12 and the receiving member 15 in the first embodiment are
integrated intec one unit. Specifically, a table 60

according to the second embodiment is formed out of
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-enbodi nent is characterized in that the table main body 12 and the

recei ving menber 15 in the first enbodinment are integrated into one unit.
Specifically, a table 60 according to the second enbodi nent is fornmed out
of 12 material which has translucency entirely, for exanple, quartz glass,
i nto such size that the periphery edge thereof conmes to a position outside
the periphery edge of the work W Further, the table 60 is secured to a
peri pheral flange 13A form ng a chanber 13 via screws or the |ike (not

h : [ h h 3, [ hol 60
For ot ot 1t AR Hpi BRRTEHHRabdf eyl iR . R SRR e aro
subst ant igd wt £ N 154®, a9 nftPS8ulch (88251 Sa TR nﬁt@)g:&lp}‘la@ffr daydy, in

Fig. 3, the itens Identical to those in the first e ment™ are gl ven t he
sane ref eihenreofucenakstoaadpsy hdlon duct ide ds6 rp ot i pheth IR oF e
omtted. According to the second enbodi nent as described above, in

addi ti on the t Words f Wet oBuzither by thiee tiabdte 6@0botisnesecurkd stoua ure of

the table 60 becongs sinpler. _resulting in a reduction of the nunber of the
corrponen??,ri%ﬂrnﬁu{l% kih cboTiRg ohehRBcl 3rYHE 863w Athe

appar at u r ed., ditiognally achieved. |In the.aboye odi nment ,
tﬁg waf er%r\cﬁl{héfgﬁe?g%&e%ﬂ%lg?be Egln%:hed.arﬁ'u% ?ﬂ55ﬁtslp99P$§nﬁo¥°I ﬁ‘:ﬁoef ed to
that. Oditimpbate3! i k€cPRbaChe 160/ E%Qufb%m%?fa%r QtPftheo%EﬁsL@.m ng.
may be handl ed. Also, the wafer Wis not |limted to the type which is
sucked oentwdimesmt si destiheteatesbulottle® athype Wheh aBogeckedon the

upper side : _
substantially the same as those in the first embodiment.
Accordingly, in Fig. 3, the items identical to those in
the first embodiment are given the same reference numerals
and symbols and the descriptions thereof are omitted.

According to the second embodiment as described
above, in addition to the effect obtained by the first
embodiment, the structure of the table 60 becomes simpler
resulting in a reduction of the number of the components,
and thus, such effect that the manufacturing cost of the
apparatus can be reduced is additionally achieved.

In the above embodiment, the wafer W is the object
to be handled. The invention is not limited to that.
Other plate-like objects, which require centering or
positioning, may be handled. Also, the wafer W is not
limited to the type which i1s sucked on the lower side
thereof, but also a type which is sucked on the upper side
thereof may be handled.

Further, the sensor 50 is not limited to the
above-described constitution. For example, such
constitution may be adopted that positional displacement

of the wafer W is detected by comparing the amount of 1light
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thereof may be handled. Further, the sensor 50 is not limted to the
above-descri bed constitution. For exanple, such constitution may be
adopted that positional displacenent of the wafer Wis detected by
conparing the amount of light 13 received by the light receiving el ement 52
with a predeterm ned anount of light to be received; alternatively, an
area sensor, a line sensor or the like nay be adopted. Furthernore, if the
sane feature as the above is obtained, the sensor 50 may be of a different
reflection type or a transm ssion type. Still further, the receiving

member 1% ¥&flngtYo the flightenbsgedishing arRilenenippd2 swithhca@ and/ or

| ower surf e, of the peri_pher si de of e, tabl e 6Q according taq the
second eﬁﬁggﬁ%%ﬁFmEH§§Pbea lV%%IIfgfou HintQ a ?asérggﬁgf it of
frosted ghassrndP¥veght 44 d 41 ugi-nant a L hi froma
| i ght out put p%rt g% ?f iz{)e%ﬁ%%ht gur dé rralalﬁbcé; a %owléd_H?otie)‘r‘latg';l'ri(‘m'_I

| ateral | way@nsk tdopeeal.vi rartdthiord? 9F the e Hathizel g THH ven a
reflection function .so that it can function as a light emtting el enent of
the senadrovwd. iSwobd aimedi sther aagesent 58| any the pdriphdtffeperniti on of
the wafer Wls optically sandwi ched by the receiving nenber 15 or table 60
as the | fgfileatiepndyRe ok BEANsRLSSHOR- E¥RE-.vi ff el bnEurther.sti| |

furthermﬁﬁ? t he ierial g%&.&geareceiviqg nmenber 15 and the table 60 is

not limt t"'cf"“tﬁng?‘;l DIJrEEe! rageoR NI £ it 7 hremiadiment,,

acrylic Qfng RY/YpPYr §0E2H L aRd et TBY% st Sdcd BOLAS pdRE Berly
side of the table 60 according to the second embodiment
may be optically roughened into a glass scatterer of
frosted glass; and 1ight from an illuminant such as a lamp
oxr light from a light output port of a fiber light guide
may be allowed to enter laterally; and the receiving member
15 or the table 60 itself is given a reflection function
"so that it can function as a 1ight emitting element of the
sensor 50. Owing to this arrangement also, the periphery
portion of the wafer W is optically sandwiched by the
receiving member 15 or table 60 as the light-emitting
element and the light-receiving element 52.

Still furthermore, the material for the receliving
member 15 and the table 60 is not limited to gquartz glass.
For example, a plastic plate such as an acrylic or
polyvinylchloride plate may be used. In other words, it
is sufficient that it has translucency at a level that the
light receiving element 52 can captures the light emitted
from the light-emitting element 51.
As described above, according to the invention,

since the receiving member, which is positioned at

generally the same plane as the loading plane, is provided
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is suffi
el enent
b1. As described above, according to the invention, since the receiving

nmenber,
pl ane, i
pl ane c¢

t he peri
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menber | *Heowerk @tn Be plBa€sdabnhEMENgebednsl vg aléHbe @\ eNOwWisly e

sensor ¢
recei vin

can capt
presence
position
el enent

is arran
which |
can be s

cient that it has translucency at a level that the 1light receiving
52 can captures the light emitted fromthe light-enitting el enent

which is positioned at generally the sanme plane as the | oading

s provided 14 outside the table and the receiving nenber has a
onfiguration [arger than the work, the periphery area of the work
can be placed on the receiving nmenber. OMng to this arrangenent, since

h f k i f | -d flip-flop,
AT pdee I ER T L URbbE m%“ﬂa?ﬁ Wernged:

an be Taintained at” a h precl si on

QYK by the

i ng

g nenber cones to a position between the light receiving elenent
and t he [|tihgis -aarrangapealtensitnod e pentpheryhardd gt theceioning =1 enent
ure the light of the _light-emtting elenent. Thus, despite the

RﬁeV%Eeﬂeémﬂ AF akhbdpwn @nd fHbiRrElen.o méwﬁé%@f

e S e”%cﬁ ome CLLePdimproRanEr A drramdratadciappaed: 2n i
mé hoblR 1 iERPI 44 POCTIMETa EA L LRSS A0 BLEbERL e | | ot

atera ters t e recelving ITE str re o
ldﬁﬂtﬁéeﬁdﬁkLEY”EHH“%éﬂ@GtV@HhnBEbWbintained at a high

precision.

Also, since the receiving member is formed out of
material having translucency, even when the receiving
member comes to a position between the light receiving
element and the light-emitting element of the sensor, the
light-receiving element can capture the light of the
light-emitting element. Thus, despite the presence of
the receiving member, it is possible to determine the
position of each element, Here, in the case where the
light-emitting element is formed out of the receiving
member of a glass scatterer and it is arranged so that the
receiving member can reflect and project the light which
laterally enters the receiving member, the structure of
the sensor canbe simplified by using the receiving member.

Further, when the receiving member 1is provided
detachably at the periphery of the table, it is possible
not only to easily attach the receiving member to existing
alignment apparatus, but also to replace the receiving
member in accordance with the plane size of the work by
preparing the receiving members of several sizes, and thus

the versatility of the alignment apparatus is increased

15

e sensor



Further, when the receiving nenber is provided detachably at the periphery
of the table, It is possible not only to easily attach the receiving
menber to existing alignnment apparatus, but also to replace the receiving
menber in accordance with the plane size of the work by preparing the
recei ving nmenbers of several sizes, and thus the versatility of the

al i gnnent apparatus is Increased 15 is advantageously achi eved.

Furthernore, when the entire table is formed out of nmaterial having

transl uc y nd,the s i rmed.Into a size that the periphery edge
t her eof ?‘o%crre%dﬁgﬂgagoes? %n[; %831(}'5%v0%dthe peri phery of the work, it is

possible to forgrihérhdbet Whdd& i i%@é B%%f WS £lonfd & il O £7

structure. Still further, in the case re the is an ultrathin

sem condutipervafichavihg tnmsslbtenty ,phavethe Eamealsel oxtidid R Htesui res
strict plane accuracy, from being damaged resulting in an increased yield
rati o of a shizss thicst \WHET pleS i MF:d8elthdrenlfi gomae tappapekds ifox
aligning the central position and an orientation mark of a generally

pl ate- [iEtsbAR WhenPsTiPhRterod ddue pirrki oht t8npeEsiibdie £a fisiem whi ch
i's proviﬂ:d rqotatably gn pl ane and __.equipped with a | oadi ng pl ane havi ng
sucti on %s%ﬁﬁﬁgséﬁjtaﬁr,nggmqqtn@gaﬁﬁ%ﬁ??oFQﬁﬁfﬁingl %4bl e,
and a sensPkctWieCh is disposed adjacent to the outer edge
Still further, in the case where the work is an

ultrathin semiconductor wafer, it is possible to prevent

the wafer, which requires strict plane accuracy, from

being damaged resulting in an increased yield ratio of

chips.
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portion of said work, for detecting the position of the outer edge and
outputting detected positional data for shifting said table to a

predet erm ned position, wherein said |oading plane is forned into a size so
as to be positioned inside the periphery of said work; a receiving nenber

I's provided outside said table and is positioned on the generally sane
pl ane as said |loading plane; and the periphery of the receiving nenber
a plane configuration so as to cone to a position further outside the

peri pher t I e alignnment apparatus according to claim 1,
wher ein xggt% ggngg'rdi ‘?‘f‘ ggs a light receiving element and a |ight

emittingiel enpii EilSRAFREN 60 ASHd PabRli CALEY SENGWIGy  BRe PEERRAGIY
portion of the work, and said receiving nenber iS forned using materi al

havi ng tmmniutencyndsaﬂherabmyanimnampawﬂas acgem@ﬂ&nlp plLaite -2,
wherein said light emtting el ement conprises a receiving nenber of
gl ass- HI&i%%dV?EkeﬁiﬁhmﬁlErﬁ@ﬁﬁﬁr%bnag rosidilent cpmpwispiogect the

light by all t ter th nber | ateral 4.
e Y niens a2l v&z%sp&%313?revep%q#%t%tv@ﬂ?x”‘invﬁépe%ﬁ%;%ru?/

t { h f the tabl
éecihV;P%quﬂéfe??éd'%?ﬁfﬁég Al 20 b Ha A I8 o R POS P00 algtt 1201 ©
ori ent at w3ripr i @nffaeﬂ.@rca{dxywﬂlatf%r |él‘§ff’é@h§ WHE %amféiet Sﬁﬁ‘ ned

position, conprising: a table, which is provide
sensor, which is disposed adjacent to the outer edge
portion of said work, for detecting the position of the

outer edge and outputting detected positional data for
shifting said table to a predetermined position, wherein

said loading plane is formed into a size so as to

be positioned inside the periphery of said work; a
receiving mémber is provided outside said table and is
positioned on the generally same plane as said loading

plane; and the periphery of the receiving member has a

Plane configuration so as to come to a position further

outslide the periphery of the work.

2. The alignment apparatus according to claim 1, wherein
said sensor includes a 1ight receiving element and a 1ight
emitting element disposed so as to optically sandwich the
periphery portion of the work, and

said reéeiving member is formed using material

having translucency.

3. The alignment apparatus according to claim 2, wherein
said light emitting element comprises a receiving member

of glass-like scatterer, and is formed so as to reflect
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equi pped with a | oadi ng plane having suction holes for said work, a shift
mechani smfor shifting the table, and a sensor, which is dlsposed adj acent
to the outer edge portion of said work, for detecting the position of the
outer edge and outputting detected positional data for shifting said table

to a predeterm ned position,

havi ng

t hereof cones to a position further outside

e LMRRFRFER FRaCSihTh IR SRl U udh oo B0 7

receiving member laterally.

4. The alignment apparatus according to claim 1, 2 or 3,
wherein said receiving member is detachably attached

around the periphery of the table.

5. An alignment apparatus for aligning the central
position and an orientation mark of a generally plate-
like work with a predetermined position, comprising:

a table, which is provided rofatably in a plane and
equipped with a loading plane having suction holes for said
work, a shift mechanism for shifting the table, and a
sensor, which is disposed adjacent to the outer edge
portion of said work, for detecting the position of the
outer edge and outputting detected positional data for
shifting said table to a predetermined position, wherein

said table is formed out of material having
translucency, and is formed into a size so that the
periphery edge thereof comes to a position further outside

the periphery of said work.
6. The alignment apparatus according to any of claims 1-5,

wherein said work comprises an ultrathin semiconductor

wafer.
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wherein said table is fornmed out of materia
translucency, and is fornmed into a size so that the periphery edge
the periphery of said work. 6.



