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ABSTRACT

The world financial crisis in 2008 makes semiconductor industry less
profitable after the Post Moore Law Era. Cost control becomes more critical
to manufactures in this industry during this period of time. In
semiconductor industry; equipment investment is the majority of Capex so it
is considered the first priority when it comes to cost reduction. The demand
for shorter lead time and lower price increases the pressure to backend
manufactures who are at the end of this supply chain. However, an objective
methodology or procedure to evaluate and select equipment providers has not
been established in a good shape in the past.

The study is to focus on the selection criteria of semiconductor backend
equipment providers in Taiwan. Through thesis study, the selection criteria of
frontend equipment and the interview with experts working in backend
industry such as R&D, engineering and procurement in the backend
manufactures and sales and engineering in the equipment providers, the study
develops the selection model for backend equipment providers. By AHP, the
study comes out the weighting for supplier evaluation. In addition, the case
study verifies the model and gets the identical, consistent results for selection
criteria of semiconductor backend equipment providers in Taiwan.

In all selection criteria > technical trend of the industry, equipment demand

il



urgency, business cycle are the most critical. However, different equipment
suppliers and semiconductor manufactures with different stances and
technical capability result in different weight for the selection criteria of

equipment providers.

Key words: Semiconductor, Assembly and Testing, backend equipment

procurement, AHP (Analytical Hierarchy Process)
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2008 BN F 2 AR ER o F R S E S SF- w3l G ik
B LA X A E g P T £ BB ehd % (404 1.1, 2009/02

1 F 1 [EK-ITIS 3+ & ) 2008 % i% 8.1% » 2009 & % i { iF7p 34 :E 26.8%
#1.1  2008-2009 - % IC A ¥ & &

Y2008 Y2009

Revenue Growth rate Revenue Growth rate

IC industry | $ 13,473 -8.1%| $ 9,845 -26.8%
Design $ 3,749 -6.2%| $ 3,030 -19.2%
Manufacture | $ 6,542 -11.2%| $ 4,350 -33.5%
-Foundry | $ 3,369 -1.1%| $ 3,010 -32.6%
-IDM $ 2,073 -27.2%| $ 1,340 -35.4%
Assy $ 2,217 -2.8%| $ 1,680 -24.2%
Test $ 965 -5.7%| $ 785 -18.7%
Others $ 5,822 -15.0%| $ 4,370 -24.9%

Ra oo AP EET > DEMA EY RF AR s pilge (Ao
1.2,2009 1 72 IEK) 2 2001-2002 & >zkehX g % » 2 8 Sf- 4§ § 0
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%12 AL EMS L W F A RE LI (HENTS RB)

2007 #£ | 2008 2007 2008 LS £ 4
AN Category

z, z, ¥y ¥ fc 2 EF | FEF
1 1 |[TSMC Foundry $3,136| $3,218 3% -1%
2 3 [UMC Foundry $1,068 $925 -13% -4%
3 2 |[ASE OSAT $1,012 $944 1% -5%
4 6 |* & Foundry $776 $528 -32% -57%
5 4 |MTK IC Design $746 $680 -9% 2%
6 5 |SPIL OSAT $646 $605 -6% -9%
7 7 s E Foundry $529 $363 31% -44%
8 9 [ProMOS |Foundry $476 $307 -36% -61%
9 8 |#EI; # Foundry $459 $375 -18% -46%
10 >10 |Fak IC Design $361 $261 -28% 2%
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BF AL N2« 7 335 Gartner Dataquest 3% £ 45 1 (4 1.3,2008/10 Gartner
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%13 2007-2012 & >3k L HMFT A2 Xy L )

2007 2008 2009 2010 2011 2012

63.400.6 47,108.9 41.062.6 479383 59,0321 52.806.1
55 =257 -12.8 16.7 231 -10.5

44,743.4 33,463.0 30.476.2 36.463.7 42,407.6 | 40,229.7
0.4 -25.2 -8.9 19.6 163 -5.1

36.004.6 26,605.1 234465 275030 34,4266 30,9582
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-137 -26.7 5.0 294 -93 177

18.657.2 13,6459 10.586.3 11.474.6 16.624.5 12.576.4
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FRA P L ER A F g > 2d 23 % Ha L 25 2008 £ pIk X

R/ B/t B B e £ 2.1 (2009/3 Gartner) » "% ~ 82 £ A ¥
EPEE > oL EA TS FHBAR S fRE S A
£2.1 2008 & >kl HaE/E B/ R B (USS M)

Area Semicon market  |Front-end market |Backend market
North America 5,050.50 4,550.8 499.7
Japan 7,778.80 6,788.9 989.9
Europe 2,300.90 1,964.6 336.3
China 2,448.50 1,417.5 1,031.00
South Korea 5,346.30 4,525.9 820.4
Taiwan 6,135.20 4,724.9 1,410.30
Others 1,995.40 895.2 1,100.20
Total 31,055.60 24,867.80 6,187.80
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2007 # S AE BAED EET 12 BE 2o Al TLAE 0 L i
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[
B 100} 1 150 it
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:L_ 60 F 1 30 _','lé
) L
‘: 40 40 “i""‘-
e
; 20 0 ¥
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0 -100
2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 |2008(2) [2009(£)|2010(f)
GEGETEEE | 241 | 279 | 289 | 776 | 68 | 731 | 106 | 675 | 1032 1084
e 8 TG EL IR (%) | 624 | 158 | 36 | 1685 |-124 | 7.5 | 455 |-363 | 529 | 50
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£22 20042009 # 23 & HHHERAEE S LT

2004 2005 2006 2007 2008 2009(e)

North America 402.6 346.7 474.6 347.3 220.4 141.2
Growth 26.3% -13.9% 36.9% -26.8% -36.5% -35.9%
Japan 897.3 737.5 980.8 848.9 602.4 4253
Growth 31.8% -17.8% 33.0% -13.4% -29.0% -29.4%
Europe 351.1 327.1 382.8 325.0 196.1 120.6
Growth 36.4% -6.8% 17.0% -151% -39.7% -38.5%
Asia/Pacific 3,132.3 3,004.6  3,543.6 3,661.1 2,679.6 1,877.7
Growth 67.0% -4.1% 17.9% 33% -26.8% -29.9%
China 508.8 613.0 781.6 914.4 750.7 579.0

Growth 80.1% 20.5% 27.5% 17.0% -17.9% -22.9%

South Korea 521.1 668.3 667.0 740.9 465.2 295.9

Growth 49.2% 28.3% -0.2% 11.1% -372% -36.4%

Taiwan 1,121.8 982.4 1,176.9 1,197.0 902.2 648.4

Growth 68.1% -12.4% 19.8% 1.7%  -24.6% -28.1%

Rest of Asia/Pacific 980.6 740.9 918.0 808.8 561.5 354.4

Growth 70.3% -24.4% 23.9% -11.9% -30.6% -36.9%

Total 4,783.3 44159 53818 51823 3,6985 2,564.8
Growth 52.7% -7.7% 21.9% -3.7% -28.6%  -30.7%

12



%223 2004-2009 & 23k & R PIFERAAEE 2L F

2004 2005 2006 2007 2008  2009(e)

North America 687.3 500.4 494.3 408.3 2793 220.1
Growth 12.5%  -27.2% -12%  -174% -31.6% -21.2%
Japan 807.2 865.5 780.3 584.1 387.5 310.2
Growth 29.7% 7.2% -9.8% -251% -33.7% -19.9%
Europe 391.6 3225 288.4 190.2 140.2 108.5
Growth 78.6%  -17.7% -10.6% -34.1% -26.3% -22.6%
Asia/Pacific 2,903.8  2,084.7 2,5593 23739 1,682.3 1,357.8
Growth 85.0%  -282%  22.8% -12%  -29.1% -19.3%
China 86.0 253.6 349.2 333.2 280.3 250.1

Growth 212.2%  195.0%  37.7%  -4.6% -15.9% -10.8%

South Korea 816.9 480.3 664.9 616.3 355.2 274.2

Growth 751%  -41.2%  38.4% -13%  -42.4% -22.8%

Taiwan 853.3 639.1 718.2 681.2 508.1 407.2

Growth 150.9%  -251%  12.4% -52%  -25.4% -19.9%

Rest of Asia 1,147.6 711.7 827.0 743.3 538.7 426.3

Growth 56.0%  -38.0% 162% -10.1% -27.5% -20.9%

Total 4,790.0 3,773.0 41223 3556.5 2,489.3 1,996.6
Growth 58.5%  -21.2% 93% -13.7% -30.0% -19.8%
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(=) ~ FELHINTERSE LS
LHEMI - PEEA DR Y AT BEEARRE - B RN

»F & G 0o e~ Wafer-Level Packaging ( #s FIF# £ 41 5% )% 300mm
A E S 3DIC entgss > W ATIEZ PUNZ {8 0 SR H L B R

- RRADLREE AN AEHERE TR E S~ SRS
P‘p%ﬁﬁiﬁ’dﬂ?éiﬂmliiﬁ&%@mmAﬁﬁﬁp
7L Ao 4 2.4 (2009/04Gartner 2 & 57 3 BIZ )0 BT BT E
RMEZEE > R SHEFRE IS B Ho fﬁ“”&?ﬁi’t{%éﬁ
FirHEngLr2 FibAELE

224 LEBUERRYEFLFAFL T LI 0 (Unit:USS M)

2 Y2008 Y2007

E Sales RD (%) | Sales | RD (%)
Teradyne 924.7 12.0 |- 876.5 18.5
Advantest 884.4 16.7 | 1656.6 12.6
ASM 477.2 10.0 | 513.7 8.7
Verigy 605.8 149 | 761.5 12.0
TSK 333.7 568.3
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2.4 k24152 (Analytical Hierarchy Process)

FAPBIAFRREF IR A ORGP d A g AR
UG BEEP LT R AT AR YRE A RETFFRT (TG s
AR T EREARER LFFR M LR M R f\]‘w’»/ﬁ’ﬁ Rt
AR KRFPFFTR > TG

lwubﬁ%@ﬂmmﬂdwmmﬁfkﬁﬁﬁﬁﬂwm_Mﬂ%&@ﬁ
i# (Analytical Hierarchy Process) > &~ ® 3 4 SLad27 FE T F|F T 2 4f 2
R ALk f S 2 o AHPA & 38 g%ﬁwg’?@%gufggz
® %] (planning)
A 4 F 3 % ( generating a set of alternatives )
-2 i AL g B (setting priorities )
FH B E S % &5 (choosinga best alternative/policy )
7 ik 4 e (allocating resource )
A %_Z & (determining requirements )
PR % & b %= (predicting outcomes/risk assessment )
% 53k 3+ (designing system )
4 »2# % (measuring performance )
Fe % % $uf® 2 (insuring performance )

B if v (optimization )

® 6 6 6 o o o o o o o
&y

i34 %% (resolving conflict)

Fd REFFERE LA ARF DL L o AT RRRAL > ke i
LHm T3k BEE LR LP R (nominal scale ) #4 {7 & & ¥ =t 1%
v $F (pairwise comparison) » & © g it fSiE 2 = ig o 1t $HEY (pairwise
comparison matrix ) > ¥g /¢ K I} & B2 e § (eigenvector) o I ik H 4
Hoe £ %5 KB b & F BB AR o RO HHE - R it i
ﬁéi?ﬁ’uﬁ%%%ﬁﬁﬁﬁﬁﬁm Taptk o AR B2 EAR
PTE TN 0 BT A ETIER > 0 AR R e (BR4RIR ~ F BAE > 1989)
AHP& ik A Bk 4T -
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2. BRoME I LEBEFTRENE
(1) Zz2 3§ RAEE  Eaz2{8 > 2EHP At |
BpARET > 0L p % R (Nominal Scale)22 $t1F - & £ p H i
TR TAHIRET o RES SR Bt LR F T
HNFBRARE S » HERFOERE M £ 2 B R A 40E: AHP

T
o
1\

o
M

)
i
==

ol

.

TR R TR 4T £ 2,13 (1989 ¥ Rz s BIRR 0 PRt
B AR )
%213 AHP:®% : R %

FHR A | EE B

1 Fl % #F & (Equal Importance ) BT EMEHEELARSFEFENS
* %3 ( Equally)

3 # % & ( Week Importance ) 40 B 0| MBS By B — B %
# 58 ( Moderately )

5 1 ¥ % ( Essential Importance ) SEFM A ERAMA S Y —F £ %
B 3% ( Strongly)

7 #F % ( Very Importance ) TR RAMEGE - E B

% ( Very Strong )

0 £ FF (Absolute Importance ) |# 25 09384 5 42— F £ x84
( Extremely )

AHE 2 F B (Intermediate| 78 % 47 71 4 5

Values )

Q) FEHWEL B ¢ KBE * P £ (Maximized Eigenvector)#? 3
Mz & (priority vector) » & & £ B o
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Cl =z &4 .

A
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a—1

=0 B- R

R.L “i?f%}ﬁsfﬁ % (Random Index > R.I.) » j¥3=7% *
B2 FRET A2 2 FaCLiE > RIFRYESaaty & 1) S 4p 4 £ 2-14

(Saaty, 1980)

2214 ERHERILZE

) - Ik} (Consistency Index, C.1.)& - ik}t 5 (Consistence
Ratio, C.R.)3+ &

B #TA 4 D B aE

N1 2131471356 R EERRERRE
RI] o | o Josslooo]r 21 24]132]1 41145 140f151f1.48]1.56]1.57]1.59
0.
C=—
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AT AT EMEAK R L FEREL > SRAAFL TR LR
LE AP okl SHA L S AL L RO A T AL G RR
BPHEERF TG Z7HE2F IR Bt lRd SRy 2 L EHER
WP EP 3R - T RELERREL X FHMURHF Y DLHRF ¢ 2
OSAT Bz #F % *t @ i ~ Foundry & [F] * 1 g ~ Design house(IC %28 ) -
HHEBR L R T EMEUEE 0 PRI E L 4o 3.1 (2008/3

Gartner > L FCR AL L TP o —FLEF F T 5 L) o

#3.1 B 53 4 ¥ 9 —2006-2007 & >3k L HAE I PIR £ 17
2007 # % el 2007 ¢ i< | 2007 5 = 2007 & =& & F
1 ASE 3,080 15.00% 1.80%
2 Amkor 2,739 13.30% 0.40%
3 SPIL 1,967 9.5% 13.80%
4 STATS ChipPAC 1,631 7.90% 0.90%
5 UTAC 756 3.70% 18.50%
5”}”‘+——§§-§§']9,\ %%%%’5&31“?*71-’1’1' LR R- %f;’%}%'ﬁ;ﬁ'#

%ﬁ*ﬁé BT iv¥EzZ £ R M A "%F

B L2 LK RBP4 E 3.2

(2009 VLSI Research Inc ) ~ 3.3 (2009 VLSI Research Inc ) :
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232 REBAHI—CBRKE ERP(HE)

THE BEST
2009 ASSEMBLY
EQUIPMENT SUPPLIERS
Rank Company g‘;fi:]a:
1 DISCO Corporation 8.04
2 F & K Delvotec Bondtechnik GmbH 7.90
3 ACCRETECH-Tokyo Seimitsu 7.81
4 HANMI Semiconductor 7.63
5 Kulicke & Soffa 740
6 Shinkawa Ltd. 7.15
6 BE Semiconductor 7.01
8 Esec 6.96
9 TOWA Corporation 6.63
10 Rudolph Technologies 6.49

£33 KFEDEHI—SERG ERPE(RE)

THE BEST
2009 AUTOMATED TEST
EQUIPMENT SUPPLIERS
R Qverall
ank Company Rating
1 Verigy Inc. 7.62
2 Teradyne, Inc. 7.19
3 Advantest Corporation 7.10
4 LTX-Credence Corporation 7.06
MESBHIFAREERE BRP AL ERERUEpLt > £
H2 BRI A (BEAE ) (FHEEXF M2 W 1 2308 &

BENIES 5354 -3 4R E 2 25 A B (14 ~ ©38 « &k ~ §
RER B E® ) d A 2 H B ERBARSMERTL B EL R E T
B 3.1:

S 13
12
m% ,
8 _
6 uAE
id nER
4 - r 3=t
i
0;- |
RN TTHHER Hitr

B 31 HRrFF2EFTAY
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y A 4
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A 4

FlRGER SH A 44T
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AEFEEFTIPE O HERE L4034
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B B ~ERAE B BEE > AFFILIBY N THELE - BiF

EHG ¢ RAHPA 477 & 0 FlF R[> Bagh s FlE o

1. T35 (mean) > &AL FIFF AL & Bt o] o - F UEF(D
)Yz Fn BEFREX1LX2,.. Xno P H T 3o#cr & L

e n
X=0.X;)n

i=1

2. {&# % (standard deviation) : &8 X 5 $ B #iceh T S 40, A PR ¥ B
Bt o o fRAFEFAL PR s

30 M rUREFEE KR A)Y 30 B FORX X2, , Xn o P E F ol
B aB| Y Nk S 2B 2 EF BEREND - B B EA & R
Boo B ERBHRENRBAPRE B BB 5B Tk

ipfu@ﬁuiﬁ&‘%ﬁi‘mﬁﬁﬁﬂ%°i@iﬁ%ﬁﬁﬁﬂ

W R TR TIaip %R R LA PR PR Y

Ef_i‘éﬁ”ﬁ PG - ROFF 76—? #BP?"% v Lok B E 0 PeiE d) %
5

3.6.2 & A 5 (AHP)2

AT HRAFFE TR A ERPITr AP IFP R ZEE LR P
TERBOETFE RPL LBF)E S A Lo * L P & (nominal scale)
H 78 E B e it ¥ (pairwise comparison ) » 5 11§ b {gE 2 o0y o L
¥t (pairwise comparison matrix ) » $H 2 R A LB 2 B £
(eigenvector) » # xH ke £ T3 A XL E F iR LR > ¥ LB D
BoX FHCE 0 % A R - R R EE 285 0 Nk
AW R ST dg itk o (B8 4RR 8§ REE 0 1989)

S R thd 20 a B ke d > 3 E 0 AHP & sz & FE
RAPHERE AR HEE - £ > AT aRAZVFE 2R
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