- 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 conductor wafer grinding apparatus for grinding

the 10 back surface of a sem conductor wafer, having a
support base material adhered to a front surface with

a ci r cUMETHOR QR (GRINOANE IBAGK r SURFACKE, OFt BBMPOONRIRTAR WAFER
reduci ng the aNdiseIedRDOETOR SAH CRANBERE AMBRITYS? -

Descri ption ;
processi ng nethods for reducing the thickness of a

sem conductor wafer, there is a nmethod of grinding a
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a contact type sensor as an in-process gauge and, while
20 the thickness of the semiconductor wafer is constahtly
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 (P1 - 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 method has a

limitation in meeting these requirements. That is, in
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nounting, the above-described grinding nmethod has a
[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 wafeF thickness 61 is
small, for exanple, as small as 30 gm wafer strength
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not for grinding a semiconductor wafer, in which
processing is performed while simultaneously measuring
the inner diameter of a work piece with a gauge and, in
accordance with the variation of size of the finished
piece, a correcting command is given to the in-process
control system.

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
the total thickness including the thickness t3 of the
support base material 4 in addition to the thickness t2
of the protective surface film S. As the tolerances
(errors) of the protective film 5 and the support base
material 4 are added, the single semiconductor wafer 3
cannot be finished to an accurate thickness. When a
large number of semiconductor wafers 3 are continuously
processed in batch processing, there is a problem that
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of the protective surface filmsS. As the tol erances
(errors) of the protective filmb5 and the support base
material 4 are added, the single sem conductor wafer 3
35 cannot be finished to an accurate thickness. Wen a
| ar ge nunber of sem conductor wafers 3 are.

continuously processed in batc@ processing, there is

a problemthat 3 variation of the thickness of
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the support base material is 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 suxface 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




the final thickness after grinding fromthe initia

t hi ckness, and by grinding the back surface of the 30

sem conductor 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 elimnated and the

sem conductor wafer can be finished to an accurate

thi ckness. 35 In.order to attain the above object, the
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the support base material and thickness of the protective

film can be eliminated, and the single semiconductor
wafer can be finished to an accurate thickness.

BRIEF DESCRIPTION OF THE DRAWINGS

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
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
conventional semiconductor wafer back-surface grinding
method; and

Fig. 4 is a sectional view showing a semiconductor
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BRI EF DESCRI PTI ON OF THE DRAW NGS 25 These and ot her

objects and features of the present invention wll

becone clearer fromthe follow ng description of the

preferred enbodi nents given with reference to the

attached draw ngs, wherein: Fig. 1 is a view useful

for explaining a 30 sem conductor wafer  back-surface

grinding nethod according to~afi enbodi ment of the

present invention; Fig. 2 is an enlarged sectional
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an unshown in-process gauge as a second measuring
section.

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 3c formed thereon. For
example, before grinding, the thickness tl of the
semiconductor wafer 3 measured with an IR sensor is about
750um, the thickness of the protective film 5 is about

100um, and the thickness of the glass base material 4 is
about lmm. The semiconductor wafer 3 can be ground to a
thickness as thin as 30um, 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
film 5, and a glass base material 4. In another
embodiment, the combined wafer member 8 may be composed




20 section. As shown in Fig. 2, the sem conductor

wafer 3 is detachably held on the turntable 2 with

gl ass base material (support base material) 4 adhered
to the front surface 3a having circuit pattern 3c
formed thereon. For 25 exanple, before grinding, the

thi ckness tl of the sem conductor wafer 3 neasured

with an XR sensor is about 7501M the thickness of

the protective film5 is about 100m and the
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20t hi s3 can be easily removed from the suction plate by

supplying air to the suction plate.
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 so 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 can be ground to




suction plate under a vacuum The sem conductor wafer

3 can be thereby held on the turntable 2, and rotated
by the turntable 2. After grinding, the sem conductor
wafer 20 3 can be easily renoved fromthe suction

plate by supplying air to the suction plate. As the

gl ass base material, a glass material having naterial
properties. simlar to those of 't Re seni conduct or

wafer 3 is preferred in order to avoid occurrence of a
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dreSSIng is performed to generate a sharp, cutt
edge Thust Hey |hwtideg and pressing the grinding whee 6 to
20 the 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 jis fixed on a ram 14 that is
25 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,
30 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 ox
the protective film 5 in order to obtain the thickness tl
of the single wafer as shown in Fig. 2. The IR sensor is
35 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.




of the wheel 6 that has been degraded in cutting
performance. 15 The spindle head 7 is conposed of the
notor 17, a ball screw 12, and the like. By driving
the ball screw 12 with an unshown notor, the grinding
wheel 6~can be noved up and down relative to the

sem conductor wafer 3. Thus, Dby abutting and pressing
the grinding wheel 6 to 20 t he back surface 3b of the

sem conductor wafer 3 and feeding th ri ndi ng whee
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VOltaglnéiég1appg 9 will be described. First, the
thickness tl of the semiconductor wafer 3 integrated with
the glass base material 4 is measured, using the IR
sensor, before grinding. Then, cutting depth 62 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 82 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 motor 10, the grinding wheel 6
attached to the spindle head 7 is rotated by the motor
17. Then, the ball screw 12 is driven to move the
grinding wheel 6 downward. The grinder portion €a of the
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4) in process. For exanple, an in-process neasurenent
10 using the in-process gauge is perforned in each
case, when processing finished by one-path. Although
the distance (P1 - P2) varies for each individua
conbined wafer 8, grinding is perforned to a position
determ ned by subtracting the_syt}ing depth fromthe
di stance (P1 15 P2), so that every seni conduct or
wafer 3 can be ground always to the sane thickness.
Next ,grindimet wbdedf 6 gis rehutgedhandapkesiad doe the back
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deptponghgnqéﬁﬁyggegfgompleted the semiconductor wafer 3
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
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 62 of the wafer 3 can be
obtained. By grinding the wafer back-surface 3b fixed on

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 5 can be
eliminated, and individual single semiconductor wafer 3
can be ground and finished to an accurate thickness.
The present invention is not limited to the above-
described embodiment, but can be implemented in various




fromthe thickness t1 of the sem conductor wafer 3.

When grinding of the back surface 3b has been

conpl eted, the grinding wheel 6 is retracted fromthe
sem conductor wafer 3, and the notor 17 is stopped to

10 stop the rotation of the grinding wheel 6. The
grinding process with the grinndipng apparatus 1 is
thereby finished. After the grinding process has been
finished, with the sem conductor wafer 3 still fixed
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variations w thout departing fromthe concept of the
i nvention. Although, in the present




enbodi nent, the wafer thickness tl is neasured before
the sem conductor wafer 3 is held on the turntable 2,
the 5 wafer thickness tl may be neasured after the

sem conduct or wafer 3 has been nounted on the
turntable 2. Although the grinding apparatus | of the
present enbodi ment conprises dl i n-process gauge,

ot he uring 10 section nmay be used in place of
the'é%gﬁigcess gauge as long as the neasuring section

are capable of nmeasuring the position of the back
surface qf the sentconguctor %¥Efer fixed on
S

3 th .
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sensor or, if ossi bl &, another contact type sensor,

may Wedersednaoppbeng fronhesurfataes the sgemirenduggpe wafer
sem _conduct.or er_3 PRasS f20 :

gri %ﬁa.af§3r8§§$R691? égééﬁ; condé%ﬁ%%éﬁigfg?a a protective
baclgisur hadebgihadbngvided hadh feorciguidi pgtaeragckcomprising:
surface of a sem conductor fer, an opposed front

sur f ace ﬁFafﬂélg%nf%cﬂﬂ&ﬁﬂqﬂ}gkﬁ%ﬁnﬁiﬁ R g%ﬁeﬁgﬁlFS?QFCtor
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provided with a Circuit” pattern, conprising:
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maferl%%cgﬁéégirwﬁ .in a condition where the
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of the saydieonmict dutwdher depbhabpi agb8raatingga dept hfinal
by subtracting a set final _thickness affe rindin
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con Lo ARSI L Lo cReSReh iAo vacer,
gr ibagieg onmthleodustdagddegtho claim 1, wherein
neasuriag thS gg%&kgkdagl8§n$§§egfbgéf15urface grinding
method according 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
appératus. |

3. A semiconductor wafer back-surface grinding
method according to claim 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

'adhe;ed to a support base material via a prqfective film
and being provided with a circuit pattexn, the apparatus

comprising:



sem conductor wafer is perfornmed after the

sem conductor wafer is fixed relative to a turntable

of a grinding apparatus. 3. A sem conductor wafer
back-surface grinding nethod according to claim1,

wherein the initial thickness of the sem conductor

wafer is nmeasured using an IR d@nsor. 4. A

sem condug! ¢4 20a! fkadhblilh ML ABRA 34 reAburdhnd! 08i 8ial
back surface of a sem conductor wafer, an opposed

f ronthdokhese of the sewmicwnthaticar wadleer beébng grinding, in a
adhered ;to.a support, base material via.a_protective
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for nmeasuring a initial thickness of the sem conductor
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back helldedtiodtiducithe aFkeOREsEd 0bn VEher cltsiaty aeptie
cutting depth. 5. A sem conductor wafer grinding

appar at u®« ac@osghigongdustar nvafer @rinting ARRakatysy
secg%gogggﬁﬁggggg??g&i?n for measuring, in an

I n-process fxing the sem conductor wafer
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claim4, wherein the first neasuring section
conpuistable, | R dbsibance from the top surface of the 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.




