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Abstract

Wafer slices by the free abrasive wire cutting method, the damage dept is a key factor for the lap-
ping progress; straight steel wire and spiral steel wire are two different kinds of wires that are
widely used in the free abrasive wire cutting method. This paper studies the roughness and the
residual saw mark at edge of wafer after grinding and the corrosion, analyzes the effect on silicon
wafer damage layer with these two different kinds of steel wires and provides the theoretical basis
for the lapping progress.
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Figure 1. Contrast photos of straight wire and spiral wire
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Table 1. Test wire specification

1. LI

ks E£ pm WHIEFE pm HihRE N/mm? iRy N
120L 121.38 0.37 3767.63 43.6
120Z 121.45 0.46 3771.38 43.69
3.2. WEH A&
HCT E400-8 £ £k V)%
Speedfam 20B X HIff B Hl
BRI
3.3. TZ8H
PR SEB AR AR R ) T 228t IR, BAS & 2 pos:
Table 2. Wiresaw technological parameter
=2 PIBITZESH
YRR LSRR ERHPE ms ALHS AaaR Y%l SiC B
pm/min N KM
465 min 350 10 21 33 1200#

34. EWHR

FEAMFERHLE M T ZES8, 705 R R PR AR A2 DI P9 B, X L 4 T B i D) &
JaRE RIS DL DB SE R Mt A #Z IR D) B0, BREAT S 5, B DRI, J7 41t Hr.
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Figure 2. Silicon roughness test point distribu-

tion diagram
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Table 3. Spiral wire cutting Ra value statistics

= 3. BHEMZ)E Ra ST

T P
P \\\ 1 2 3 4 5
1 0.628 1.538 0.627 1.589 0.687
2 0.628 1.559 0.675 1.602 0.825
3 0.766 1.618 0.649 1.520 0.814
4 0.758 1.533 0.658 1.709 0.945
5 0.714 1.579 0.714 1.671 0911
6 0.781 1.622 0.764 1.541 0.945
7 0.712 1.616 0.686 1.536 0.897
8 0.599 1.415 0.697 1.416 0.834
SEIE 0.698 1.560 0.684 1.573 0.857
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Table 4. Straight wire cutting Ra value statistics

% 4. E410E| Ra BST

—

T g

s 1 2 3 4 5
1 \ 0.410 2274 0.485 2431 0.372
2 0.406 2.293 0.402 2321 0.431
3 0.418 2.789 0.465 2.320 0.438
4 0.448 2.623 0.427 2310 0.429
5 0.422 2.944 0.458 2.439 0.469
6 0.403 2.941 0.498 2325 0.429
7 0.398 2.571 0.441 2.265 0.421
8 0.395 2.626 0.416 2.462 0.417
SE¥E 0.413 2.633 0.449 2.359 0.426
Table 5. Spiral wire cutting Rz value statistics
5. WZRERLEIE Rz EST
- %%\\\\\ffﬁ 1 2 3 4 5
1 5.340 7.831 4.785 6.762 4.099
2 5.088 6.952 4.625 7.367 5.038
3 4.825 7.776 4514 7.793 5.204
4 4.641 7.639 4.549 8.432 5.925
5 5.103 7.389 4.994 7.874 5.117
6 5.233 8.126 5364 8.466 5.303
7 5.225 7.985 5.032 8.554 5.090
8 4.069 6.975 4979 7.561 5.544
T 4.941 7.584 4.855 7.851 5.165
Table 6. Straight wire cutting Rz value statistics
= 6. He2)E Rz B4t
_ gﬁ.;\ %\\\\\\f’ﬁ 1 2 3 4 5
1 - 3.409 8.342 3.804 8.696 2.693
2 3.402 8.289 3.249 8.768 2.973
3 3.297 9.670 3.874 9.171 3.543
4 3.357 9.429 3.119 8.904 3.011
5 3.125 10.161 3.595 9.488 3.535
6 3.068 9.733 4.006 8.609 3.069
7 2.892 8.437 3.196 8.507 3.127
8 2.971 8.803 3.059 9.230 2.871
PHIE 3.190 9.108 3.488 8.922 3.103
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Figure 3. Each position Ra/Rz value comparison
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FEAR LS 2 5 0 B R L 5 i A AR IR 15 um/20 pm/25 pm BFEE R EEATIT S, 2 E{EH 120 SC
WRPE N 40%(%) KOH O34T I 1k, JE5 Pt 18] 9 60 s, Ji8 vt A0 82k i 2 2R R IR B I 100 o W88 45 B
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M3 7 B, P L A2 AN R DD R Ja (e Fr PR T G S 40 105 HROVRE DR 20~25 pm, A5 MR e 2k AN 2 D) &1
Je R P PR T 0 S A5 05 HERBE DR 15~20 pm, FEV)RA AL E., BRI R B, BERL ML A A2 5,
RN TR, BRI ER VSRR, S50 T MREERER 7] (BB BRI K R I
RARMAIREE BRI K, XAt TR RSHBOR, FLR AN, SR A4S UIRIR b 23 ORI AR T i
TR IRG BAS 0 2 TEB /0N, BB L 2 TR P e i e 0 R (R S BELAR AN, AR AR DD B P R RL 0 > B 2R 22, R 5
PEAEAR R RE BRI [8], PRI LAERE Jr i G B LUt Jy oo X IORRE 2 5, IR AR 2 I AN AR K AR T 22
JE AT A B 2 (R, IR BE 22 AR S N P r 8] XGRS B B HI S AE T, DR e v 1) X 5 0 25
DX 13 2 ZE BRI, (EL TR R 2 A2 A MR A 22 TSRt BE K, AE SRR D) F v 7 AR B AR i 15 10t
PR PRI FI A 22

Table 7. Edge after grinding and etching silicon wafer topography
= 7. MBEMEREROSHERE

I 25 fit BRI BN 22 I A A L
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