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The Parameter Determination of a Scribing Machine for
Semiconductor Wafer
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ABSTRACT

The general dicing process cuts a semiconductor wafer to lengthwise and crosswise direction by using a
rotating circular diamond blade. However, inferior goods may be made under the influence of several parameters
in dicing process such as blade, wafer, cutting water and cutting conditions. Moreover we can not apply this
dicing method to a GaN wafer, because the GaN wafer is harder than other wafers such as SiO,, GaAs, GaAsP,
and AlGaAs. In order to overcome this problem, development of a new dicing process and determination of
dicing parameters are necessary. This paper describes determination of several parameters - scribing depth,
scribing force, scriber inclined angle, scribing speed, and factor for scriber replacement - for a new dicing

machine using a scriber.
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(a) GaAs wafer

(b) GaN wafer

Fig. 1 Photograph of wafers for LED
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Fig. 2 Layout of the scribing machine
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Fig. 3 Photograph of the developed scribing machine

Fig. 4 Scriber part
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Fig. 5 Photograph of a diamond scriber
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(a) Scribing depth of 2ym(left line), 6;m(middle line),
and 12pm(right line), scribing weight 20g(all
lines), scriber incline angle 70°(all lines), and
speed 200mm/s(all' lines)

(b) Scribing depth of 2ym(left line), 6ym(middle line),
and 12/m(right line), scribing weight 50g, scriber
incline angle 70°, and speed 200mm/s(all lines)

(c) Scribing depth of 2ym(left line), 6um(middle line),
and 12/m(right line), scribing weight 70g(all
lines), scriber incline angle 80°(all lines), and
speed 200mnvs(all lines)

Fig. 6 Photograph of a scribing result of a GaAs

wafer
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(a) Good scribing
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(b) Bad scribing with chipping

Fig. 7 Photograph of a scribing result of a GaAs

wafer
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(a) Scribing depth of 4zn. seribing weight 40g. scriber

inchne angle 7070 and speed 200mm:s

(b) Scribing depth of 12um, scribing weight 70g,
scriber incline angle 80°, and speed 200mm/s

Fig. 8 Photograph of a scribing result of a GaN wafer

505 200mmisE S G9-2A, HEo] ol w4y
IS ERAR=S- AT
Fig. 91~ GaN gllolw]e] 3 g-of ~szieteld a5

301
3008
3008

3.004 * 1 oo LA
T AROL ARG SOMMN RPN K4y MY OB N R IR T R 9 R Kee) £t el
74t [ S o
i B B
|

i

3
29984

2996+

w0
I
k4

Drstance between [3ser sensar and sctiber mount ]

~
8
5

299 .
0 10 20 30 40 50 60 70
X-Aws [rom]

Fig. 9 Distance between the laser sensor and the
scriber mount during scribing
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