WAFER SUPPORT PLATE BACKGROUND OF THE INVENTION 5 1. Field of the Invention
The present invention relates to a wafer support plate which supports a

t hi nned sem conductor wafer, and with which the crystal orientation of the
sem conductor wafer can be recognized. 10 2. Related Art A sem conduct or
wafer is worked via many processes. A cut-away portion called "notch" is

sonetinmes forned in the outer Féﬁ%‘%‘ﬁ?@@t% .conductor wafer in

order that the crystal orientatl on of uctor wafer may be
realizable in the course of the working as seen in JP-A-7-014912 (Fig. 4).

15 Howev 0 | f the sem conductor wafer has chi pped
on accouﬁAGngwpgéﬁgggN@ﬁmgrobl emthat the notch becones
i ndi stingui shable fromthe chipping and the crystal orientation becones

unrecogni zable as the result. Therefore, it has also been proposed that,
besi dés *.he ndtield ofdhednvention r ecogni zi ng the crystal orientation be

formed in the ' wafer as seen in JP-A-2001-267193. |n
recent years, %@§%%%%§ﬁﬁ%JF@eﬁ?a é”#&{}é%’@@ﬁk&%{% ICHr BHRREMS, 8
thin as Hhinpedl @@niicbAduetor nwadrovark® WithOwHiGls the Ra§stab’ ofiéstatibRd of Nhe
sizes and ljghtening the weights of various electronic equipnents. Wen
t he sema%wegadwomafercangedeﬁagaaedm n, chipping appears in the outer
peri phery of 25 the sem conductor wafer and is indistinguishable froma
notch fornmed in this sem conductor wafer, resulting in the problemthat
t he tlBeatdrent delated Artound seni conductor wafer becomes conpli cat ed.

Anot her problemis that the rigidit f , the sem conductor ,wafer | owers
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front suWwalee ipfotdes thati thenciysialr onentation cofo thiassemicandustor wafer may de

appear 1 1salehle PG B lr R oy 48 84OH I DErh-1 B4Rl (B B0 S

sem daénduct or \dwever,whemthe outer periphery of the semiconductor wafer has chipped
on account of grinding, there is the problem that the notch becomes
indistinguishable from the chipping and the crystal orientation becomes
unrecognizable as the result. Therefore, it has also been proposed that, besides
the notch, a mark for recognizing the crystal orientation be formed in the

20 semiconductor wafer as seen in JP-A-2001-267193.

In recent years, however, semiconductor wafers have needed to be ground
as thin as below 100 um or even below 50 um for the purpose of reducing the sizes
and lightening the weights of various electronic equipments. When the
semiconductor wafer is ground so thin, chipping appears in the outer periphery of

25 the semiconductor wafer and is indistinguishable from a notch formed in this
semiconductor wafer, resulting in the problem that the treatment of the ground
semiconductor wafer becomes complicated. Another problem is that the rigidity of
the semiconductor wafer lowers drastically, so the handling thereof becomes
difficult.

30 Especially with a technique called “pre-dicing” wherein dicing grooves
whose depth corresponds to the thickness of semiconductor chips are formed in
the front surface of the semiconductor wafer beforehand, and wherein the rear
surface of the semiconductor wafer is ground until the dicing grooves appear from
the side of the rear surface, thereby to divide the semiconductor wafer into the
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-1 individual sem conductor chips, the rigidity is lost by the division of
the sem conductor wafer into the individual pieces, and the handling of
this sem conductor wafer becones very difficult. Mreover, innunerable

pi eces of chipping appear in the outer periphery of the divided

sem conductor wafer, the 5 crystal orientation of the sem conductor mafer
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formed on an outer- perlpheral si de surface of the support surface.
Further, the crystal _orientation mark may be forned by cutting away an
out er - perSUMMARY,QF THE INVENTIOM port surface. Furthernore, the wafer
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sem conduct or waf er, c&n be stably supported, and since the crystal 25
orientati eﬁﬁ?@ﬂ@l@ Pr@@“ 0es a seni conduct or wafer whose ri gi di ty has
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The crystal orientation mark may be formed at an outer-peripheral part of
the support surface. Also, the crystal orientation mark may be formed on an
outer-peripheral side surface of the support surface. Further, the crystal
orientation mark may be formed by cutting away an outer-peripheral part of the
20 support surface. Furthermore, the wafer support plate may be formed of a
material selected from the group consisting of glass, metal, ceramics, and synthetic
resin.
According to the wafer support plate constructed as described above, even
a thinned semiconductor wafer can be stably supported, and since the crystal
25 orientation mark is formed, even a semiconductor wafer whose rigidity has
drastically lowered can be easily handled, and the crystal orientation can be always
recognized even when the outer periphery of a semiconductor wafer has chipped
on account of grinding.
Especially in pre-dicing, the wafer support plate is very useful for the reason
30 that, even when innumerable pieces of chipping have appeared in the outer
periphery of a semiconductor wafer divided into individual semiconductor chips, the
semiconductor wafer whose rigidity has been lost can be held supported, while the
crystal orientation of the semiconductor wafer can be always recognized.
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sem conduct or wafer whose rigidity has been | ost can be held supported,
while the «crystal orientation of the sem conductor wafer can be al ways
recogni zed. 2 BRI EF DESCRI PTION OF THE DRAWNG Fig. | is a perspective view
showing the first enbodi nent of a wafer support plate according to the
present invention; Fig. 2 is a perspective view show ng the second

enbodi @@%F@Egmpﬁowmﬁvﬁm ording to the present invention,;

Fig. 3 is a perspective vie hird enbodi nent of a wafer
support plate deigortiisgatperspeciiveesdew showirig the firs embodinferitest ke wWafep

' ;w Shovstlbdt gﬁi@_@%ﬁ@ﬁ@ o BRIt &1 101 o support (rangrclt!tng
B0t ndt hg o B s s BchereBechivg Vil RHORRAG thi ettt BRIHICRRE P & Warr ©
EnbodiSmen$uPRsit plade peeerding tovthenprasentinventiontiescri bed with reference to
st enbod noiB 3T i ratSBGvel VRO, SHEwingthet Mt Ymbodinsii; o & Waiter

subst r at estipporeplate acberding ity present fuepdibh; surface 11 for supporting a
sem conduct or gi_a‘fer and a crystal orientation mark 12 is forned with the

outer peripher Op4/is a PerEPagive view shewingamexampie of a senigonductonwater;al
L sty i 2458 AL R Showdf £ A8 RS BB ietL
is, flér dsaypportetdamn theowaferssupportpktertarid y, al t hough not shown, a
Civport. oo acd iR el Ol Ut B SE oG SEoias e
size as that of the sem conductor wafer. 25 A wafer support plate 20 shown
o O T T DB AR W B e HERSAED RGN oo s o e o1
o raa bt R EURRBRER o the bRectnt e Wit (BELABAE A relFdfef o,
i s all$o ftivemedawings. mefewafér stippoghplatei t0tshowncin Fig.giafilustratesilthe first
Ceram s Shbodiment of the present invention. The front surface of a substrate formed to
be circular is a support surface 11 for supporting a semiconductor wafer, and a
crystal orientation mark 12 is formed with the outer peripheral part. The wafer
support plate 10 is formed of a material of high rigidity, such as glass, metal,
20 ceramics or synthetic resin, and it can stably support even a very thin
semiconductor wafer whose thickness is, for example, 100 pm orless. Incidentally,
although not shown, a crystal orientation mark can also be formed on the rear
surface of a support surface. In this case, a wafer support plate can be made the
same size as that of the semiconductor wafer.
25 A wafer support plate 20 shown in Fig. 2 illustrates the second embodiment
of the present invention. The front surface of a substrate formed to be circular is a
support surface 21 for supporting a semiconductor wafer, and a crystal orientation |
mark 22 is formed with the outer-peripheral side surface. The wafer support plate
20 is also formed of a material of high rigidity, such as glass, metal, ceramics or
30 synthetic resin, and it can stably support even a very thin semiconductor wafer
whose thickness is, for example, 100 um or less. Also in this case, the wafer
support plate 20 can be made the same size as that of the semiconductor wafer.
A wafer support plate 30 shown in Fig. 3 illustrates the third embodiment of
the present invention. The front surface of a substrate formed to be circular is a
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30 synthetic resin, and it can stably support even a very thin

sem conduct or wafer whose thickness is, for exanple, 100 mor less. Also
in this case, the wafer support plate 20 can be made the sane size as that
of the sem conductor wafer. A wafer support plate 30 showmn in Fig. 3
iIIustrates the third enbodi mrent of the present invention. The front
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The semiconductor wafer W shown in Fig. 4 is tumed over, and the front
surface of the semiconductor wafer W is fixed onto the support surface 11 of the
wafer support plate 10 by adhesion or the like as shown in Fig. 5. On this

20 occasion, the position of the notch N formed in the semiconductor wafer W is
aligned with that of the crystal orientation mark 12 formed on the wafer support
plate 10.

The semiconductor wafer W thus made integral with the wafer support plate

10 has its rear surface ground into a desired thickness by a grinding apparatus 40
25 shownin Fig. 6 by way of example.

The grinding apparatus 40 shown in Fig. 6 includes cassettes 41, 42 which
accommodates semiconductor wafers W therein, delivery means 43 for carying
the semiconductor wafer W out of the cassette 41 or carrying the semiconductor
wafer W into the cassette 42, a centering table 44 for positioning the center of the

30 semiconductor wafer W, first conveyance means 45 and second conveyance
means 46 for conveying the semiconductor wafer W, three chuck tables 47, 48, 49
for holding the semiconductor wafers W by suction, respectively, a turntable 50
which rotatably supports the chuck tables 47, 48, 49, first grinding means 51 and
second grinding means 52 for grinding the semiconductor wafers W, respectively,
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The grinding apparatus 40 shown in Fig. 6 includes cassettes 41, 42 which
accommodat es sem conductor wafers Wtherein, delivery neans 43 for carrying
t he sem conductor wafer Wout of the cassette 41 or carrying the

sem conductor wafer Winto the cassette 42, a centering table 44 for
positioning the center of the 30 sem conductor wafer W first conveyance
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waf ers Wby suclhegentieomhestor dafersaVW bbfmbbemgOgrouindclin oS hite Mhersuthesy t s
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positioned In centering table . Thereafter, the sem condlctor waf%r

Wis dL athefirst gonveyange means Aﬁsandda\mweyed rentastheschuck table AW byethe
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tseren gozgucz gr Watfl er W E'l ocamaﬁdgdnig;%ﬁfteﬁgatrsge‘@ %}é'ggrl n ng rreans
I5(1)061{ ggl dbet aBsg, wbg;e the mm'dnerCh tﬁcgf thenchtickclahieslis ﬂn&efasaumdr?et |Ilt;|strta|§edn
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subseguenyndiagorsans SR 1 Indidentally onetileseosasion] thed chack! aite 48 e

centering table 44, and after having its center posi i tioned

seni condR4tomatically located at @ hasitian a8 whighpthe: chugk tahle éﬁulﬁy pefere thepy
the firsttONPYAHe TGHISHIE®S0. In this state, the semiconductor wafer W to be

subsequently ground is carried out of the cassette 41 and is placed on the
centering table 44, and after having its center positioned, the semiconductor wafer

20 Wis conveyed to and placed on the chuck table 48 by the first conveyance means
45.

The first grinding means 51 is movable up and down along an erect wall
portion 54. More specifically, a pair of rails 55 are juxtaposed in a vertical direction
on the inner side surface of the wall portion 54, and a supporter 57 is driven by a
25 drive source 56 so as to move up or down along the rails 55. With the upward or
downward movement of the supporter 57, the first grinding means 51 fixed to this
supporter 57 is moved up or down.
In the first grinding means 51, a grinding wheel 60 is mounted through a
mounter 59 on the distal end of a spindle 58 rotatably supported, and a grindstone
30 61 for rough grinding is secured to the lower part of the grinding wheel 60.
When the semiconductor wafer W supported on the wafer support plate 10
has been located undemeath the first grinding means 51, the first grinding means
51 descends while the semiconductor wafer W is kept rotating by the rotation of the
chuck table 47, and a!éo, the grindstone 61 is kept rotating by the rotation of the
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The first grinding neans 51 is novable up and down along an erect wall
portion 54. More specifically, a pair of rails 55 are juxtaposed in a
vertical direction on the inner side surface of the wall portion 54, and a
supporter 57 is driven by a 25 drive source 56 so as to nove up or down
along the rails 55. Wth the upward or downward novenent of the supporter
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and subjected to the rough grinding has been located undemeath the second

grinding means 52, the second grinding means 52 descends while the

20  semiconductor wafer W is kept rotating by the rotation of the chuck table 47, and

also, the grindstone 68 is kept rotating by the rotation of the spindle 65. Thus, the

rotating grindstone 68 comes into touch with the rear surface of the semiconductor

wafer W, and the rear surface of the semiconductor wafer W is ground and

smoothened. Here, in the case of the so-called “pre-dicing”, the dicing grooves

25  appear to divide the semiconductor wafer W into individual semiconductor chips.

The semiconductor wafer W held on the chuck table 47 and subjected to

the finish grinding is retumed to its first position by the rotation of the turntable 50.

Besides, the semiconductor wafer W is conveyed into the cleansing means 53 by

the second conveyance means 46 and is cleansed therein. Thereafter, the

30 semiconductor wafer W is accommodated info the cassette 42 by the delivery

| means 43 in a state where it is held supported on the wafer support plate 10.

Since each semiconductor wafer W is rotated by the rotation of the chuck

table during the rough grinding and the finish grinding, the individual semiconductor

wafers are accommodated into the cassette 42 in a state where their crystal
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and subjected to the rough grinding has been | ocated underneath the second
grindi ng neans 52, the second grindi ng neans 52 descends while the 20

sem conductor wafer Wis kept rotating by the rotation of the chuck table
47, and also, the grindstone 68 is kept rotating by the rotation of the
spindle 65. Thus, the rotating grindstone 68 cones into touch with the
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has lost its. rigidity on account of the division into

seni cond igigity Bﬁs@asycallyelowedmabe gasilyihandied, and thecrystal Qnentaﬁoreof a
waf er sunp YemiBbAdGCBF Wt Lan'th Wikay¥ FéE€8lnized even when the outer periphery

thereof has chipped on account of grinding.
Especially in pre-dicing, the wafer support plate is very useful for the reason
20 that, even when innumerable pieces of chipping have appeared in the outer
periphery of a semiconductor wafer divided into individual semiconductor chips, the
semiconductor wafer whose rigidity has been lost can be held supported, while the
crystal orientation of the semiconductor wafer can be always recognized.




i-nvention can stably support even a thinned sem conductor wafer, and it is

formed 15 with a crystal orientation nmark. Therefore, even a sem conductor
waf er whose rigidity has drastically | owered can be easily handl ed, and the
crystal orientation of a sem conductor wafer can be al ways recogni zed even
when the outer periphery thereof has chipped on account of grinding.

Especi al Iyyud m%‘ Aes 1t he waf er support plate is very useful for the
reason 2‘5‘1@2!5 evelﬁn%elﬁ'i nnumer abl e pi eces of chipping have appeared in

the outer periphery of a sem conductor wafer divided into individual

sem conduct or chi P@ tfhe serlr_'lconduct or. waf er whose rigidity has been | ost
can be hel d suphpor®B@ELFHRAROT REte EPIMNIMNG | ent ati on of the sem conduct or

vafer “can be al vayg s BR8AT. e o WHED 4 SeMiBATRAbwaler 8 SR EFHERAT

plate conprising: a support surface on which a sem conductor er
suppobt ed; and 5 aawrystahorientationamark wihick indicstes alcogstalsodentation af the

orientati f orted m conductor wafer. 2. A wafer support plate
accordin %@%aegqfﬁq%&ﬁw@r@[d crystal orientation mark is forned at
an outer-peripheral part of said support surface. 10 3. A wafer support

pl ate accordi n&to claim1l, wherein said crystal orientation mark is

formed on an oW er Apwalehsuppost plateuacaewling toaiclaiguplhowhereinr saige crystak .
A waf er : : ' ' ‘ [ '
or ot at 1oy tafiorP e I Atk ButyBosfigherdl e oF s3R Sl hdlace. of cai g
suppddt surface. 5. A wafer support plate according to any of clains 1 to
4, wherein sai 2Q wafer support plate is,_ formed, qf mat erial se] ected
fromthe groupd%on wafeg %P%QE{ e agearding dfo, daim hnw h&id orysiah.
8 orientation mark is formed on an outer-peripheral side surface of said support
surface.

15 4. A wafer support plate according to claim 1, wherein said crystal |
orientation mark is formed by cutting away an outer-peripheral part of said support ‘
surface.

5. A wafer support plate according to any of claims 1 to 4, wherein said

20 wafer support plate is formed of a material selected from the group consisting of

glass, metal, ceramics, and synthetic resin.



