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30 and they are removed from the support disks after dicing. It is, however, very
difficult to remove the thin semiconductor chips from the support disks without
damages.

What is aimed at the method for manufacturing chips by the present
invention, therefore, is to permit semiconductor wafers or semiconductor chips

35 to be removed from the support disks without being broken or damaged.

DISCLOSURE OF INVENTION
The present invention provides a method for dividing a semiconductor
wafer into separate chips, said semiconductor wafer having a plurality of chips
40 defined by crossing streets on its front side, characterized in that it comprises
the steps of: applying the semiconductor wafer to a support disk via an
intervening adhesive layer with the front side of the semiconductor wafer
facing the adhesive layer, which is sensitive to a certain exterior factor for
reducing its adhesive force (wafer-and-support combining step); holding fixedly
45 the wafer-and-support combination on a selected chuck table of a wafer
grinding machine to grind the semiconductor wafer on the rear side (grinding



step); applying the wafer-and- support comnbination to an adhesive tape for
dicing with the so ground rear side facing the adhesive tape, which tape is
surrounded and supported by the circunference by a dicing frame (taping
step); effecting the certain exterior factor on the intervening adhesive
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Fig.1l is a perspective view of a sem conductor wafer; Fig.2 is a series of
perspective views of a senm conductor wafer, an 30 intervening adhesive tape
and a support disk, illustrating how these objects are conbined; Fig.3 is a
perspective view of the wafer-tape-support combination; Fig.4 is a side
view of a fragment of the intervening adhesive tape; Fig.5 is a perspective
view of a grinding machine; 35 Fig.6 is a perspective view of the
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which is sensitive to the ultraviolet rays for not only reducing its adhesive force
25 but also foaming inside to make and expand voids in the adhesive layer.

BRIEF DESCRIPTION OF DRAWINGS
Fig.1 is a perspective view of a semiconductor wafer;
Fig.2 is a series of perspective views of a semiconductor wafer, an
30 intervening adhesive tape and a support disk, illustrating how these objects
are combined;

Fig.3 is a perspective view of the wafer-tape-support combination;

Fig.4 is a side view of a fragment of the intervening adhesive tape;

Fig.5 is a perspective view of a grinding machine;

35 Fig.6 is a perspective view of the post-grinding wafer-tape-support
combination;

Fig.7 is a perspective view of the wafer-tape-support combination and
an adhesive tape-and-frame for dicing, illustrating how the combination is
applied to the adhesive tape for dicing;

40 Fig.8 illustrates how the support disk is exposed to ultraviolet rays;

Fig.9 illustrates how the support disk is removed from the
semiconductor wafer;

Fig.10 is a perspective view of a dicing machine for use in dicing
semiconductor wafers;

45 Fig.11 is a perspective view of the post-dicing semiconductor wafer;

Fig.12 is a perspective view of a semiconductor wafer having grooves



Referring to Fig.2, the sem conductor wafer WL i s turned upside down, 25
and it is attached to a support disk 11 via an interveni ng adhesive tape
10, thus providing a wafer-and-support obnbination (wafer-and-support
conbining step). The interveni ng adhesive tape 10 provi des an adhesive

| ayer for sticking the sem conductor wafer WL to the support disk 11, and
the adhesive 30 |ayer is sensitive to a certain exterior factor for
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A dicing frame 41 is attached to the circunference of the dicing adhesive
tape 40, and the wafer-and-support conbination is put on the adhesive tape
40 with the rear side of the sem conduct®r wafer WL down (taping step). 45
Next, a certain exterior factor is effected on the intervening adhesive
tape 10 via the support disk 11. Specifically ultraviolet rays are thrown
onto 6 the support disk 11, as seen fromFig.8. Then, the adhesive |ayer
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Thus, the wafer-and-support combination has its semiconductor wafer

W1 reduced in thickness as seen from Fig.6, and the wafer-and-support
40 combination is turned upside down to be laid on a dicing adhesive tape 40.

A dicing frame 41 is attached to the circumference of the dicing
adhesive tape 40, and the wafer-and-support combination is put on the
adhesive tape 40 with the rear side of the semiconductor wafer W1 down
(taping step).

45 Next, a certain exterior factor is effected on the intervening adhesive
tape 10 via the support disk 11. Specifically ultraviolet rays are thrown onto




7 rmay. be cut crosswise into squares C as shown in Fig.11 (dicing step).
Thus, no matter how the sem conductor wafer WL nay be reduced in thickness
| i ke paper, sem conductor chips can be ranufactured w thout being broken. 5
To facilitate separation of the sem conductor wafer or chips fromthe
support disk use is made of an adhesive tape whose adhesive |ayer is
sensitive to ultraviolet rays for not_only |owering its adhesive force but
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45 orthogonal directions the chuck table 55 is rotated 90 degrees to effect same
cuttings in the other orthogonal direction, so that the semiconductor wafer W1



I n.grinding senm conductor wafers W' or W2 it is necessary that the required
grinding be perforned while neasuring the instantaneous thickness of the
wafer to determ ne when the final desired thickness is reached, and 15 when
the cutting is made to stop. Referring to Fig.20, a support disk 11 a is
made | arger than the sem conductor wafer W (W2), and the sem conduct or
wafer WL (W2) conbined with the support disk 11 a is fixedly held on a
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5 The upper adhesive layer 14 of the intervening tape 10 is still strong
enough to hold fixedly the support disk 11. Thus, the thin semiconductor wafer
W2 remains to be held fixedly by the dicing adhesive tape 40 and associated
frame 41 (tape-removing step).
The adhesive force is reduced by the exterior factor before removing
40 the support disk 11, thereby permitting removal of the thin semiconductor
wafer W2 without being broken.
Forming voids between the semiconductor wafer W2 and the support
disk release the close attaching force, thereby facilitating removal thereof.
It should be noted that exposure of the adhesive tape 10 to the exterior
45 factor may be performed prior to the tape-removing step. In that case the
adhesive layer 13 is lowered in its adhesive force, but still strong enough to



effecting the certain exterior factor on the intervening adhesive |ayer to
reduce its adhesive force before or after the taping step, and renoving the
i nterveni ng adhesive | ayer and support @ sk fromthe front side of the 20
sem conductor wafer after the taping step (tape-removing step); and hol di ng
t he waf er-and-frane conbinati on on the chuck table of a dicing nachine to
cut and separate the sem conductor water into individual chips (dicing
step). 2%Prevent the suppdbor diskv1tfnom aleparting fromt e smfrmomdumtos syafent2.
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mar gi nal hlade; but siich heachiping of dividingtinte semichnrductor chips:ot gooovingaan
be effected equally by using laser beams. The present invention can be

equally carried out by a dicing machine using a rotary blade or a laser.

40 INDUSTRIAL APPLICABILITY
As described above, the method for manufacturing semiconductor
chips according to the present invention is made to grind a semiconductor
wafer with applying the semiconductor wafer to a support disk via an
intervening adhesive layer which is sensitive to a certain exterior factor for
45 reducing its adhesive force. Advantageously removal of the semiconductor
wafer or chips can be performed without being damaged. The method,



30 .waf er while nmeasuring the remaining thickness of the sem conduct or
wafer. 9. A method for dividing a sem conductor wafer into separate chips
according to claim7, wherein the intervgni ng adhesive | ayer has foan ng
ingredients sensitive to the exterior factor for producing foam 35 10. A
met hod for dividing a sem conductor wafer into separate chips according to
claim9, wherein the intervening adhesive |ayer has foam ng ingredients

i ncl uded therefore e iss vebyicusefub in tpredusing @il seareanductorpehipg, aspadialle in o
t he | i ghtproducpvgthinisegmicoaductdr dipsA net hod for dividing a semi conductor
waf er into separate chips according to claim 10, wherein the support disk
is of a transparent material. 12. A method for dividing a sem conductor
wafer into separate chips 45 according to claim 11, wherein the support
disk is of a piece of glass 0.5 to 2.5 mm t hi ck. 12 13. A nethod for

di viding a sem conductor wafer into separate chips, said sem conductor
wafer having a plurality of chips defined by crossing streets on its front
side, characterized in that it conprises the steps of: 5 holding fixedly

t he sem conductor wafer on a chuck table of a dicing nmachine to nake
grooves along the crossing streets on the front side of the sem conductor
waf er (grooving step); applying the sem conductor wafer to a support disk
via an interveni ng adhesive |ayer with the front side of the sem conductor
waf er facing the 10 adhesive |layer, which is sensitive to a certain
exterior factor for reducing its adhesive force (wafer-and-support

conbi ning step); holding fixedly the wafer-and-support conbination on a
sel ected chuck table of a wafer grinding machine to grind the sem conductor
wafer on the rear side until the grooves appear on the rear side of the
sem conductor wafer, 15 thereby separating the sem conductor wafer into

i ndi vidual chips (dicing step); and effecting the certain exterior factor
on the intervening adhesive |layer to reduce its adhesive force, and
removi ng the intervening adhesive | ayer and support disk fromthe

sem conductor wafer (chips-separating step). 20 14. A nethod for dividing a
sem conduct or wafer into separate chips according to claim 13, wherein the
waf er - and- support conbi ning step includes the step of using a support disk
| arger than the sem conductor wafer; and the dicing step includes the step
of putting two probes on the sem conductor wafer 25 and the margi nal
portion of the support disk, thereby dicing the sem conductor wafer while
measuring the remaining thickness of the sem conductor wafer. 15. A nethod
for dividing a sem conductor wafer into separate chips according to claim
13, wherein the intervening adhesive |ayer has foam ng 30 ingredients
sensitive to the exterior factor for producing foam 16. A nethod for

di viding a sem conductor wafer into separate chips according to claim 15,
wherein the interveni ng adhesive | ayer has foamng ingredients included in
at | east one side, the foam ng ingredients being



35 sensitive to the light for producing foam 17. A nethod for dividing a
sem conductor wafer into separate chips according to claim 16, wherein the
support disk is of a transparent materi dD. 40 18. A nethod for dividing a
sem conductor wafer into separate chips according to claim17, wherein the
support disk is of a piece of glass 0.5 to 2.5 nmthick.
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WuS1! - &105@Hesive f e@&é’ﬁé@%d-éu@bﬂgé&%irﬁhé JstéBRL10%& () - y10%& ()- 10<<
10<<49 holding fixedly the wafer-and-support combination on a selected chuck
table of a wafer grinding machine to grind the semiconductor wafer on the rear
side (grinding step);
applying the wafer-and-support combination to an adhesive tape for
dicing with the so ground rear side facing the adhesive tape, which tape is
15 surrounded and supported by the circumference by a dicing frame (taping
step);
effecting the certain exterior factor on the intervening adhesive layer to
reduce its adhesive force before or after the taping step, and removing the
intervening adhesive layer and support disk from the front side of the
20 semiconductor wafer after the taping step (tape-removing step); and
holding the wafer-and-frame combination on the chuck table of a dicing
machine to cut and separate the semiconductor wafer into individual chips
(dicing step).

25 2. A method for dividing a semiconductor wafer into separate chips
according to claim 1, wherein the wafer-and-support combining step includes
the step of using a support disk larger than the semiconductor wafer; and the
dicing step includes the step of putting two probes on the semiconductor wafer
and the marginal portion of the support disk, thereby dicing the semiconductor

30 wafer while measuring the remaining thickness of the semiconductor wafer.

3. A method for dividing a semiconductor wafer into separate chips
according to claim 1, wherein the intervening adhesive layer has foaming
ingredients sensitive to the exterior factor for producing foam.

35
4, A method for dividing a semiconductor wafer into separate chips
according to claim 3, wherein the intervening adhesive layer has foaming
ingredients included in at least one side, the foaming ingredients being
sensitive to the light for producing foam.

40

5. A method for dividing a semiconductor wafer into separate chips
according to claim 4, wherein the support disk is of a transparent material.

6. A method for dividing a semiconductor wafer into separate chips
45 according to claim 5, wherein the support disk is of a piece of glass 0.5 to 2.5
mm thick.
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20 effecting the certain exterior factor on the intervening adhesive layer to

reduce its adhesive force before or after the taping step, and removing the
intervening adhesive layer and support disk from the front side of the
semiconductor wafer after the taping step (tape-removing step).

25 8. A method for dividing a semiconductor wafer into separate chips
according to claim 7, wherein the wafer-and-support combining step includes
the step of using a support disk larger than the semiconductor wafer; and the
dicing step includes the step of putting two probes on the semiconductor wafer
and the marginal portion of the support disk, thereby dicing the semiconductor

30 wafer while measuring the remaining thickness of the semiconductor wafer.

9. A method for dividing a semiconductor wafer into separate chips
according to claim 7, wherein the intervening adhesive layer has foaming
ingredients sensitive to the exterior factor for producing foam.

35
10. A method for dividing a semiconductor wafer into separate chips
according to claim 9, wherein the intervening adhesive layer has foaming
ingredients included in at least one side, the foaming ingredients being
sensitive to the light for producing foam.

40

1. A method for dividing a semiconductor wafer into separate chips
according to claim 10, wherein the support disk is of a transparent material.

12. A method for dividing a semiconductor wafer into separate chips
45 according to claim 11, wherein the support disk is of a piece of glass 0.5 to 2.5
mm thick.
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14. A method for dividing a semiconductor wafer into separate chips
according to claim 13, wherein the wafer-and-support combining step includes
the step of using a support disk larger than the semiconductor wafer; and the
dicing step includes the step of putting two probes on the semiconductor wafer
25 and the marginal portion of the support disk, thereby dicing the semiconductor
wafer while measuring the remaining thickness of the semiconductor wafer.

156. A method for dividing a semiconductor wafer into separate chips
according to claim 13, wherein the intervening adhesive layer has foaming
30 ingredients sensitive to the exterior factor for producing foam.

16. A method for dividing a semiconductor wafer into separate chips

according to claim 15, wherein the intervening adhesive layer has foaming

ingredients included in at least one side, the foaming ingredients being
35 sensitive to the light for producing foam.

17. A method for dividing a semiconductor wafer into separate chips
according to claim 16, wherein the support disk is of a transparent material.

40 18. A method for dividing a semiconductor wafer into separate chips
according to claim 17, wherein the support disk is of a piece of glass 0.5 to 2.5
mm thick.



