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Abstract

The present study aims to verify the data reported in existing literature on
improving wafer dicing cracks using the Taguchi method, and to examine whether the
proposed optimized parameters can indeed enhance process capability. Since both front-
side and back-side chipping during the wafer dicing process directly affect product yield,
reducing chipping has always been a critical issue in process improvement.

In terms of research process and methodology, this study did not redesign new
experiments. Instead, Excel was employed to re-analyze and validate the data provided
in the literature. The referenced data were drawn from the master’s thesis by Chih-Ming
Kao (2015), A Study on Improving the Dicing Quality of Packaging Process by Taguchi
Method, Department of Industrial Engineering, National Yunlin University of Science
and Technology. By establishing a computational model, this research simulated the
optimal parameter combinations proposed in the thesis to confirm whether the
improvement effects are reproducible.

The verification results show that the Cpk value for front-side chipping improved
from 1.43 to 1.97, while that for back-side chipping increased from 1.49 to 1.87,
representing improvements of approximately 38% and 25%, respectively. At the same
time, the average chipping value was significantly reduced. These results confirm that
the Taguchi method can effectively improve process quality. Moreover, the Excel-based
revalidation model adopted in this study provides a fast and low-cost analytical
approach. It not only reproduces the improvement trends reported in Kao (2015), but
can also be applied to the reliability verification of other process data, offering practical

value for enhancing manufacturing efficiency and quality control.

Keyword : Wafer sawing, Chipping defects, Excel verification, Taguchi method,

Cpk, Process capability, Quality improvement
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Main Effects Plot for SN ratios
Data Means

B C D

-1

-194

-20

Mean of SN ratios

-214

224

=234

Signal-to-noise: Smaller is better

B 4-2 T @ %% SN F L F

Delta e ;8 4T #r7 :

Xitmax) — Xigmin) (2.1)

Fh 2 (42) %A 159 RS R8T fode ]k 2267 i §eT 0118

5] 4.56 » 2|45 Delta ch+ | £3& 7B > @F A1 -B12-C14-D:3 R -

Wip- L2 EFEPDLHEIEFV P2 AT L0 mRiR v A
BF+ ZHFFF > FPrERAfeB FlF & FmRF % o

%4270 % #E SN E 4

Response Table for Signal to Noise Ratios

Smaller is better

Level A B C D
1 -22.67 -21.32 -20.34 -20.72
2 -20.88 -20.81 -20.61 -20.20
3 -18.11 -19.52 -20.69 -20.73
Delta 456 1.80 0.35 0.53
Rank 1 2 4 3
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TR %

APl (yl-y2) fmfi AR P2 (y5-yl0) ARG F3EF]F » & 287 5
&?%’%A{% Wi BASHE R CE>2kind ;D LTAPE &%
B ’%57%{3-..‘:5’_'?5@"‘% S/Nl"“ﬂfr':'-i”’zso

SHOLEM S e SN 2N e (11) 0 %5 - £yl 3] y10 sk
IEA»(lné-%’Th?'z@“quLLmﬁllso

4043 4 39 %

A B C D yl y2 y3 y4
1 1 1 1 40.1 26.2 37.1 28.1
1 2 2 2 333 38.2 335 32
1 3 3 3 32.1 31.1 253 28.4
2 1 2 3 29.1 33 30.7 35.1
2 2 3 1 34.1 38.1 33.6 36.1
2 3 1 2 23.2 27.1 233 20.5
3 1 3 2 21.4 25.2 17.5 28
3 2 1 3 15.1 19 20.1 18.2
3 3 2 1 18 16.2 20.1 14.3
y5 y6 y7 y8 y9 y10 S/N AVG
40.1 38.2 40.1 34.6 353 37.5 -31.13 35.73
33.2 33.2 344 36.1 31.1 36.1 -30.67 34.11
28.3 36.4 31.1 29.1 33.2 30.1 -29.73 30.51
35.2 40.1 31.6 31.2 37.1 30.1 -30.65 33.92
31.2 39.1 41 38.2 39.1 31.1 -31.31 36.62
23.1 27 25.5 28.4 234 25.5 -27.91 24.76
25.1 26.1 223 18.8 21.2 26.1 -27.38 23.17
25.5 25 22.7 24.1 19.8 17.5 -26.43 20.7
18.1 22.2 15.3 19.1 19.3 21.1 -25.36 18.37

WN”%&E{ﬁ*’ﬂa}mxiﬁﬁﬁkﬁ’wfaﬁ% C F2 95 ) 4-
3¢ Bl kg 3§ S/N L L 3 5 F + %8k TA3B3CID2 : A3
F_E] 7 i 140000 rpm ~ B3 7 2] & 40 mm/sec~Cl1 &% &|-k7x &  11/min~
D2 #_TAPE #:4% : 2940 mN/25m -
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Mean of SN ratios

31

Main Effects Plot for SN ratios

Data Means

B [ D

Signal-to-noise: Smaller is better

Bl 4-3 % 6 %% SN 5 & F

954 (4-4) % A F]5 ¢ Box R #2639 frk ] ok #-30.51 p R T
$]4.12 > 2% Delta e | F 278 BE > B3 A 1-B:2-C:3-D: 45
- L2 A EP D IR EF RS2 P e fmaf sk VoA
BF+ s HEFF > AP ERAf-B AT Fmnt % -

% 441 5 HZ SN F i

Response Table for Signal to Noise Ratios

Smaller is better
Level A B C D

1 -30.51 -258.72 -28.49 -29.27
2 -29.96 -20.47 -28.89 -28.66
3 -26.39 -27.66 -20.48 -28B.93
Delta 4.12 2.06 098 0.61
Rank 1 2 3 4
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4.3 ANOVA £~ 1

gl # (£ 4-5) & F 8 (£ 4-6) HANOVA 274 ¥ 4o A== f 444
BT8R AET]F (TR BRI A4 B 5 2] 7 #:# (Factor A )22 *7 3¢ & (FactorB)>
P enpdEd H 2 2 W?mﬁ;@ﬁi}i ot m M (4 4-5) A o F @445
84.0727 (A) £ 13.6800 (B) > H &2 P &4 W % 0.001 £ 0.016 > & M3 F
kB 0=005 A7AFFAMFAF -2 L HEHRR DT RAFE
8428% A1 B IR - &m 3 o F B AT T I EREF A
P EF > 0.05 B £3%F]F izt 2 B Pl B85 5 £ B
Foo TRUARIGFIEA A P fR52 F S HAAR R DfRf 4 o B i b AR K
m?/“%}irg F 8428% > A p Rt E & RADFEL HiE g BT
+ 175 e ¥ g #H (£ 4-6)3a o F @A %5 29.4802(A) £ 7.4310(B)>
HP@EASELE 0.004 2 00455 30005 37 a Fl+ S RF > @il @i
TR TS A F] @ 75.77% Ft T AR B R HE A ST R FS b

o

M-

FEKkF ?%ﬁﬁﬁ*%ﬂw’ﬂ LR SRS Y E
FONHE Sl F AT AEITY 1 RFEREEMRAF LN BAD AL
P P EE RN B R K- HRE BT

431 ANOVA ¥ L i+ g3+ 5 3 N

1 T qe (SS): @& * 238 SS=VARP() xn
2. pd B (DOF): %3 k-1t E

3. #= (MS): MS =SS/DOF

4, F@&:F=MS (%% ) /MS (3%4%)

5. Pi&:P=FEDISTRT (F & ,DOF #]3 ,DOF %)
6. Fjti (Cont.): Cont =SS (F1+) /SS (4iw)

# 4-5 ¢ m # % S/N * ANOVA ~ {7 %

DO
Factor SS . MS F T8 M P Cont

7 2 (A) | 31.6489 | 2 | 15.8244 | 84.0727 | £ & ]+ | 0.001 | 84.28%

*7 3l R (B) | 5.1498 2 2.5749 | 13.6800 | £ & F]+ | 0.016 | 13.71%

Error 0.7529 4 0.1882

Total 37.5516 8
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% 4-6 % & #E S/N v ANOVA A+ 4

Factor SS DOF MS F £ &M P Cont
7 2| i 1 (A) 30.0296 15.0148 | 29.4892 | £ & F]+ | 0.004 | 75.77%

*» 2|3 B (B) | 7.5671 3.7836 | 7.4310 | £ & F]+ | 0.045 | 19.09%

2
2

Error 2.0367 4 0.5092
8

Total 39.6334

4.4 FER| SN W 23 % B

e v 2 2P RR 0 EEkdodice s (A3B3) #i #a P W
(B 4-4):& 7 5 FApR] o F TR &7 40

T MA 2 AR SN W 5-17.079 5 % & # 5 2 75p S/N W %-25.101 -

hER-2 Fa g
Prediction Prediction

S/N Ratio  Mean StDev S/N Ratio Mean  StDev
-17.0793 6.75111 0.939442 -25.1008 16.6322 2.64139
Settings Settings

A B A B

3 3 3 3

Bl 4-4 & g 8ok 3 5B

d SNWEREFFESS (£47) @3

BAE B EA W 5208978 (& #) 2414769 (F #H)> Si- HREF R
BERORLLET R A LI ¢ 2 2 F SN 2 £ % B (Confidence
Interval, CI) 3= ¥ > d ANOVA A~ {7 @3/ eif £ R #c Ve~ F 28f o B ner~ &
EAFTHEr A R REFZ N

BB RNT 2N E g

= F . XV, X + —
all’Vz ¢ neff r
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.
kS
kS
RECHERAGEID 0 {2 %FER G Slce £t % £ F 25 Kt

ﬁ%iﬁﬁ@ﬁﬁo%%?%%%gaﬁﬂﬁ%ﬁ%@w’ﬁﬁﬁmﬁﬁﬁﬂﬁ

Bor 2Ly 2R @ BT AL R e d g

AT -0 BF G #HH2 FFR SN NI E TR

=1
o

TR SN v 5 -17.079 > 95% % ¥ ® ¥ 5 [-17.977, -16.181]

N
oo M TR SN v 5 251010 95% % 4 ® RF 5 [-26.578, -23.624]

d Pt 2R TR RS —‘ﬁﬁﬂﬁiﬁd SINWiaZ g (R4 Ty [ 4, ~
FETEL G 4 eF e HAORERTFEPRLT AT REER
oo EEBH L o DAFATRLAY G {BRF SN S A
fedd s A AR F 2 2 #HH CLERERE & 43 Ripdx
SiE o AAERBRS - SN WERFE 22 AL ETRAL A 47
AT RFR RN G REEF AL R BEH S (3BT 0) AAHA
@'J‘ N r%%‘f,ﬁ i o

A A5 SN W EREFFE > o am i R R SRR R LT
o w Es ARQURET DS T Bdp - H1EFA 3 0 2o CL 2477
R AR S T S IE B beip S eng TR A e ¢ Rl ARAE

TP ET AR -

E:

£ 4TSNV HFE

w2 A
1 1 1 1
T Fa;l'VZXVex neff+; Cl = Fa;l,VZXVex neff+;
= 0.8978db = 1.4769db

95% % 1. T

— -17.079 £ 0.8978

— -25.101 £ 1.4769

4.5 B F v $WHF

B R PR SR b R ST - HRRFR AT I OS/N LT
FAFREDTIEREPN P DA RBEEECRF AT AT ER R
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WY WAt Fl5 Fho i F TR @¢j$i%§zﬁ%ﬁ Blte R B4k
IV G Rod £ (4-8)7 4vo I P B wriLiE 5 -16.387 0 5 3N I R % BV [-17.977,
-16.181]2. 5 B o d £ (4-9) v & # Eﬂ?’fs’ﬁmﬁ;&nﬁi-m.%z ) TR
ﬁﬂ%@ﬁ%ﬁ&%%%kﬁ’Fméé*?ﬂ%9ﬂ6gﬁ%@m’ﬁiﬁﬁ
A FEFEEIR- R FERTEF RPNV R BRNREE AR
PIV A M AR 2 EAF %Y 7 AFAORE BB LSS0k (4-10) 9757 >
ﬁﬁﬁwaﬁmgw%ﬁﬂmm%%x@&@ﬂoﬁgujé%?ﬁwipii
FoSEE § oy ahw AP EE R T R DB S R AT I

PR R

SRR F IR P E SRR TS SE TN T

A B C D yl y2 y3 y4
B 4 - 1 2 2 2 15.2 14.2 13.4 14.1
LRSS 3 3 1 2 59 6.7 6.4 0.6
y5 y6 y7 y8 y9 y10 AVG S/N
13.1 14.2 12.1 12.3 13.5 13.1 13.52 | -22.638
6.2 6.7 6.8 6.8 6.9 6.9 6.59 -16.387
F 49 S S R4S 8E BiE SHCT SRR R
A B C D yl y2 y3 y4
Y S 1 2 2 2 333 382 | 335 32
B i 3 3 1 2 17 | 162 | 159 | 163
y5 y6 y7 y8 y9 y10 AVG S/N

33.2 33.2 344 36.1 31.1 36.1 34.11 -30.6729

16.7 16.6 16.9 16.5 16.3 16.8 16.52 | -24.3619
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B EAR R R

% 4-10 S/N FE P B & AT R ok B2

A | FER SN 95% 1 ¥f T ¥ FEILR % SN

roo oA -17.079 | (-17.977 ~-16.181) -16.387

(-26.578 ~-23.624 ) -24.362

Fo #4 | -25.101

Y ER R PN

d &
¥red o el HHIA > TioEd 1335um KT 643 um > A T L 5
?wﬂf@ﬁ%i;,a%aa%%%@\,mﬁmad34%Lm”§@i‘M38Wn’kﬁ
EOLOE A otk o AR PATRATA G et A R g
s B 4 B BE SN 3L o
= < F PR <
Edmm
Normal
Mean  StDev
— 13.3456 1.5546
-—- 6434 1.0886
=
z
[1h]
()

Bl 5-1:cd 50 o MA ¥ A
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R K

Normal

Mean StDev
34,9368 3.3654
=== 163776 2.9209

0.144

0.124

0.10+

0.08 1

Density

0.06 1

0.04

0.02 1
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$I% RBEARFET

5.1 %3

AR F A &4 Excel 1 & ¥R & R4t 3 Aﬁﬂ#m’g?%&mﬁ%&%
S s AT o g VR R TR el 1 B Sl FER AL
FRE AL ARG 25 BA R 143825 1970 20
B 1335um " I 6.43 um (Bl 5-1); % & %7 chilaz-kBd 1492 1 1.87 >
Tioied 3493 um " 1 1638 um (B 5-2) - T B @R > & TR - B
FIA B A At @ ] S ECHOE N B AR R B A AR 4 R G R .

56 Excel Siis > APs ¥R 2 i LR FPLFnE 2 A+ 44 %
B B F RS R A A g Ao Lbﬁé;a_a,é%%“ii%ém? R Rt
ST RES TR S Y S S RATTE

FHMa 2> AP L5 Excel %> 2 LR Hh2 ¢ F HRAER - BT
IEIEEIER S SR X SIE LR IR RERE RS E LR N
AR SRS

52 AkFEE e

B AT SRR v 2 G e WM HWUROE T v 3F S
ERFFHFER DD 0o g o ST E00e prIp bR 7 Excel ® ¥ A
Kic e 6 B s AR { 77 B KRR Bit 8- Hagin 2o
R avw R

Y- 25 EFSFRPEFLLE S (o o F B> Biigrr g &
oA R PIFLEE o Tl 0 A R E A KT T 3R R AT BEAEE o blded
B B H 8 RT3 N M R W RS TRenP R o A A 1 E
BRI RREATES > Ak T pRaEEt I Era v 3 2R s % ko
{ % i r'r'?jr#g‘/{%(?i" A WA HRFICE 0 4 iy FQW?E{% el A% g 4o
.

B Ay AT D eh Excel B%RE T AHEET - BHE Y MA Aads TR
A ARFRFFEN T PPIEF IR P B pn R A2 S WA R
PEEZEFT LR -
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4+ e

Admin > & 17 ¥ 31 3008 > ¢ RAE X FRAT T 5 2024 -
RexAA » Wafer & F]1Z E A4z /4 % > anue 4% =k > 2024 -
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BAA o ue v 2RI HEUARYHE T2 R 2 HPEHE R
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