- 1 METHOD OF GRI NDI NG BACK SURFACE OF SEM CONDUCTOR
WAFER AND SEM CONDUCTOR WAFER GRI NDI NG APPARATUS 5
BACKGROUND OF THE INVENTION 1. Field of the Invention
The present invention relates to a sem conductor
waf er back-surface grinding nethod and a

sem conduct or wafer grinding apparatus for grinding
the 10 back surface of a sem conductor wafer, having a
support base naterlal adhered to a front surface with
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20 the thickness of the semiconductor wafer is constantly
monitored, grinding is performed until the wafer reaches
a predetermined thickness that has been set in advance.

In this method, as shown in Fig. 3, the-

distance from the top surface of a turntable 2 to the

25 back surface 3b of the wafer 3 is defined as the
equivalent thickness (Pl - P2) of the semiconductor
wafer, and processing and measurement on the wafer can be

performed simultaneously and in-process until the
equivalent thickness (Pl -~ P2) reaches 81 without removing
30 the semiconductor wafer 3 from the turntable 2, and the
handling performance and the accuracy of the processing
can be thereby improved.
However, in recent years, as increasingly large
diameter and thin semiconductor wafers are required, due
35 to the development of IC cards and 3-dimensional
mounting, the above-described grinding methced has a
limitation in meeting these requirements. That is, in



[imtation in neeting these requirenents. That is, in
- 2 the above-described nethod of grinding the back
surface 3b of a sem conductor wafer 3 using an

i n-process gauge, the sem conductor wafer 3 is
directly fixed to the turntable 2, so that, when the
wafer is machined until 5 the vva{er t hi ckness 8l is
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i's Iovvered and the wafer 3 is readily affected by a
pr ocddw @poyerdeacaiikd misthyidvef griseing Wheadldakg sanface

war pigg of“% @eﬁ%b‘ﬁdki’&&@ da'%%raﬁoa\.@mq&%' t}ﬁ%ﬂyc%@seghuge,
10 there is  a ng gri_nd |ng ace 3?

a wdf¥r SCTHSRR P‘Flti‘t? g]"a“iﬁr 1Bn 1fh %r%‘f df“ifds, &he

base turmmttebilal 24 secthas gihaasthe aalber ek umdhimeti until

5SUTT 450 38 0f Lo salll Gonduclor, waler, 3o and thee snarr o

sem con or Wa
t hi s Bupper vabas estifempdieiisall oderdd exdmilee mffear 3 is

grin t X
i sciisaaTy, Beded Bifh pRocBiarRg e dHAE s enis gives
No. 52326@86‘:{*3@‘5%%?-“2’66’86)’1“%% hough it is not for

grinding a serms‘mdé.amrmhai;erthe l’lamé‘rme%&rﬁbeﬁeﬁﬁblﬁlgem,

|s p f e aneoy the,l nner
d| arrgj o%g t%o[fi e&gt \%irtlﬂ au e a ace 3b"6Fa
accolwééﬁe:e &.’IIWII tire Rigri 4ti dn blfllslrlﬁ!:hﬁdpt heSﬁPmshelease

Pi eCRatdreRl M £Cdddig a%o'ﬁ'iﬁgg is QcW@PecI o Bechb- BLPESSS 3a
contral system 25 Wien a sugport base material 4 is

adhePEdtPE STRECIGEOLUFPEEE 3a W1 £heefrRfONdRGTOL walfer
waf e Bz Asxshown a itrhitgbld, 2 téiea ditsisasappoeashass by
an I Qs s, gauge, that is, the distance (Pl - P2)
15 Haﬁégfq%% 4surface of the turntable 2 to the
back surface 3§ exampdenafed grindimg methgdapsing an in-

L hi ckspesess njféwia G[C Hgsc_ws@dxnﬁssratp%n_@fset bﬁex&:ﬂﬂﬁ&l‘%t{-‘atent
tho BBt et fivat dir Secchbih, L AL hdeRRL satlhoton 1c 1
(errnot) fof grimdingt ecsenbcénduntoramdfeke supwaich base

20 processing is performed while simultanecusly measuring
the inner diameter of a work piece with a gauge and, in
accordance with the variation of size of the finished
plece, a correcting command is given to the in-process
control system.

25 When a support base material 4 is adhered to
the front surface 3a of a semiconductor wafer 3, as shown
in Fig. 4, the distance measured by an in-process gauge,
that is, the distance (P1 - P2) from the top surface of
the turntable 2 to the back-surface 3b of the wafer, is

30 the total thickness including the thickness t3 of the
support base material 4 in addition to the thickness t2
of the protective surface film 5. As the tolerances
(errors) of the protective film 5 and the support base
matexial 4 are added, the single semiconductor wafer 3

35 cannot be finished to an accurate thickness. When a
large number of semiconductor wafers 3 are continuocusly
processed in batch processing, there is a problem that



material 4 are added, the single sem conductor wafer 3
35 cannot be finished to an accurate thickness. Wen a
| ar ge nunmber of semnmi conductor wafers 3 are
conti nuously processed in batch processing, there is
a problemthat - 3 variation of the thickness of
i ndi vi dual support base material 4 entails variation
of the thickness of individual 'sem conductor wafers
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on tlHke tsvoRcalt baBaseatenialhiis adhered to the front surface
of the semiconductor wafer; obtaining a cutting depth by
subtracting a final thickness measured after grinding
from the initial thickness; and grinding the back surface
of the semiconductor wafer, based on the cutting depth.
According to this invention, by measuring the
initial thickness of the semiconductor wafer before
grinding, a cutting depth can be obtained by subtracting
the final thickness after grinding from the initial
thickness, and by grinding the back surface of the
semiconductor wafer fixed on the turntable based on this
cutting depth, the influence of the thickness of the
support base material and thickness of the surface
protective tape can be eliminated and the semiconductor
wafer can be finished to an accurate thickness.
In order to attain the above object, the present
invention provides a semiconductor wafer grinding
apparatus, for grinding a back surface of a semiconductor



cutting depth, the influence of the thickness of the
support base material and thickness of the surface
protective tape can be elimnated and the

sem conductor wafer can be finished to an accurate
thickness. 35 In order to attain the above object, the
present invention provides a sem conductor wafer
grinding apparatus, for grlnd|ﬁ£1a back surface of a
sem conductor 4 wafer, an opposed front surface of
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BRIEF DESCRIPTION OF THE DRAWINGS
25 These and other objects and features of the present
invention will become clearer from the following
description of the preferred embodiments given with
reference to the attached drawings, wherein:
Fig. 1 is a view useful for explaining a
30 semiconductor wafer back-surface grinding method
according to an embodiment of the present invention:
Fig. 2 is an enlarged sectional view showing the

semiconductor wafer shown in Fig. 1;
Fig. 3 is a view useful for explaining an example of
35 conventiconal semiconductor wafer back-surface grinding
method; and
Fig. 4 is a sectional view showing a semiconductor



reference to the attached draw ngs, wherein: Fig. 1is

a view useful for explaining a 30 sem conductor wafer
back-surface grinding nethod according to an

enbodi nent of the present invention; Fig. 2 is an

enl arged sectional view showing the sem conductor

waf er shown in Fig. 1; Fig. 3 is a view useful for
expl ai ni ng an exanple of 35 cormvént i ona

sem conduct or waf er back-surface grinding nethod; and
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As shown in Fig. 2, the semiconductor wafer 3 is
detachably held on the turntable 2 with glass base
material (support base material) 4 adhered to the front
surface 3a having circuit pattern 3¢ formed thereon. For

25 example, before grinding, the thickness tl of the

semiconductor wafer 3 measured with an IR sensor is about
750pum, the thickness of the protective film 5 is about
100pum, and the thickness of the glass base material 4 is
about lmm. The semiconductor wafer 3 can be ground to a
30 thickness as thin as 30pm, for example, based on the
cutting depth 82 that is determined from the thickness tl
of single wafer for each wafer,
In the present embodiment, the combined wafer member
8 is composed of a semiconductor wafer 3, a protective
35 film 5, and a glass base material 4. In another
embodiment, the combined wafer member 8 may be composed




25 exanple, before grinding, the thickness tl of the

sem conductor wafer 3 nmeasured with an XR sensor is

about 750m the thickness of the protective film5 is
about 100m and the thickness of the glass base

material 4 is about Imm The sem conductor wafer 3

can be ground to a 30 thickness as thin as 30m for
exanpl e, based on the cutting pth 82 that is

determ ned fromthe thickness tl of single wafer for
each afafesenigonfieciresirfiercFhodndeat glase trasimasgrial 4.
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As the glass base material, a glass material having
material properties similar to those of the semiconductor
wafer 3 is preferred in order to avoid occurrence of a
25 processing strain during the grinding process due to a
difference in the material properties of the two
materials. The thickness of the glass base material 4 is
determined depending on the thickness of the
semiconductor wafer 3, and any thickness may be selected.
30 The grinding wheel 6 is for grinding the back
surface 3b of the semiconductor wafer 3 held by suction
to the turntable 2, and may, for example, be a cup-type
diamond grinding wheel with a liquid bond as a binder.
By using a liquid bond as a binder, the grinding wheel
35 becomes resilient sc that the shock at the time of
contact of the grinding wheel 6 with the wafer 3 may be
reduced and the wafer back-surface 3b c¢an be ground to



material properties simlar to those of the

sem conductor wafer 3 is preferred in order to avoid
occurrence of a 25 processing strain during the

grinding process due to a difference in the materi al
properties of the two materials. The thickness of the

gl ass base material 4 is deterg ned dependi ng on the

t hi ckness of the sem conductor ‘wafer 3, and any

t hi ckness nmay be selected. 30 The grinding wheel 6 is
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6 tothe back surface 3b of the semiconductor wafer 3 and
feeding the grinding wheel 6, the back surface 3b of the
semiconductor wafer 3 can be ground by the grinding wheel
6.

The ball screw 12 is fixed on a ram 14 that is
formed in L-shape. The ram 14 may be of a movable type
or a fixed type. The ram 14 of the present embodiment is
a fixed type,

The IR sensor makes use of a property of infrared
rays, that infrared rays are transmitted through metals,
glass, and plastics, to measure the reflection time of
infrared rays reflected at the boundary of the
semiconductor wafer 3 and the glass base material 4 or
the protective film 5 in corder to obtain the thickness tl
of the single wafer as shown in Fig. 2. <The IR sensor is
provided on the grinding apparatus as a measuring system
composed of a stage unit having an unshown data analyzer
and a probe, and a power controller, etc.
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20 the back surface 3b of the sem conductor wafer 3
and feeding the grinding wheel 6, the back surface 3b
of the sem conductor wafer 3 can be ground by the
grinding wheel 6. The ball screw 12 is fixed on a ram
14 that is 25 formed in L-shape. The ram 14 may be of
a nmovable type or a fixed type.g The ram 14 of the
present enbodinment is a fixed type The I R sensor
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thickness tl of the semlconductor wafer 3 1ntegrated with
the glass base material 4 is measured, using the IR
sensor, before grinding. Then, cutting depth 82 is
determined by subtracting the final thickness {a set
value) 83 of the wafer 3 from the measured value (an

initial thickness} of the wafer thickness tl. The

cutting depth &2 is inputted to an unshown controller for
controlling the grinding apparatus based on the cutting
depth,

As shown in Fig. 2, the combined wafer 8 is held on
the upper surface of the turntable 2 with the glass base
material 4 adhered to the front surface 3a of the
semiconductor wafer 3. Next, while the semiconductor
wafer 3 is rotated by the moter 10, the grinding wheel ©
attached to the spindle head 7 is rotated by the motor
17. Then, the ball screw 12 is drxiven to move the
grinding wheel 6 downward. The grinder portion 6a of the



Next, the nmethod of grinding the back surface 3b of

the sem conduct or wafer 3 using the sem conduct or

wafer grinding apparatus 1 will be described. First,
the 20 thickness tl of the sem conductor wafer 3
integrated with the glass base material 4 is

measured, using the IR sensor, Jdefore grinding. Then
cutting depth 52 is determ ned by subtracting the
final thickness (a set value) 83 of the wafer 3 from
the mEdsGiag vheek §aiF Abuthed apdipressrb e dhet hack
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20 is removed from the turntable 2, transferred to next
process such as wafer processing, and coating or dicing
of the wafer is performed.

In accordance with the semiconductor wafer grinding
apparatus 1 according to the present embodiment and a

25 method of grinding the back surface 3b of a semiconductor
wafer using the same, by measuring the thickness tl of
the semiconductor wafer 3 with an IR sensor before
grinding, the cutting depth 82 of the wafer 3 can be
obtained. By grinding the wafer back-surface 3b fixed on

30 the turntable 2 based on this cutting depth 82, the
influence of the thickness of the glass base material 4
and the thickness of the protective film % can be
eliminated, and individual single semiconductor wafer 3
can be ground and finished to an accurate thickness.

35 The present invention is not limited to the above-
described embodiment, but can be implemented in varicus



15 polishing is performed using an unshown poli shing
apparatus to renove a damaged | ayer generated by
grinding process. This can prevent danage, such as an
i nadvertent crack, from being produced in the wafer
3. After polishing has been conpleted, the

sem conductor wafer 3 20 is repgpved fromthe
turntable 2, transferred to nex process such as

waf er processing, and coating or dicing of the wafer
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ot her nmeasuring 10 section may be used in place of
the in-process gauge as |long as the neasuring section
are capabl e of measuring the position of the back
surface of the sem conductor



wafer 3 fixed on the turntable 2. Although an IR

sensor is used in the present 15 enbodi nent, anot her
non-contact type sensor or, if possible, another
contact type sensor, may be used as long as the

thi ckness tl of the single sem conductor wafer 3 can
be neasured before grinding. - ] - GCAM 1. A

sem conduct or waf er back-surface grinding nethod, for
grinding a back surface of a sem conductor wafer, an
opposed front surface of the §&EMMBnductor 5 waf er
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an  opposgd frontgubhaaeeo ¢S YEKRdYeLOL é“?:frﬁ:flng

beln%ethod acc
ording to claim 1,

wherein measuring the initial thickness of
the semiconductor wafer is performed after the
semiconductor wafer is fixed relative to a turntable of a
grinding apparatus.

3. A semiconductor wafer back-surface grinding
method according to c¢laim 1,

wherein the initial thickness of the
semiconductor wafer is measured using an IR sensor.

4. A semiconductor wafer grinding apparatus for
grinding a back surface of a semiconductor wafer, an
opposed front surface of the semiconductor wafer being
adhered to a support base material and being provided
with a circuit pattern, the apparatus comprising:

a first measuring section for measuring a
initial thickness of the semiconductor wafer before
grinding, in a condition where the support base material
is adhered to the front surface of the semiconductor
wafer;

a cutting depth obtaining section for
obtaining a cutting depth by subtracting a set final



adhered to a support base material and being provided
30 with a circuit pattern, the apparatus conprising: a
first neasuring section for neasuring a initial

t hi ckness of the sem conductor wafer before grinding,
in a condition where the support base material s
adhered to the front surface of jbhe sem conductor 35
wafer; a cutting depth obtaining section for

obtaining a cutting depth, by subtracting a set final -
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turntable to the back surface of the semiconductor wafer.

6. A semiconductor wafer grinding apparatus
according to claim 4, wherein the first measuring section
comprises an IR sensor.



