1.1

1987 10
1996
(Virtua Fab)
2000
15% IC
15%
(Fabless Design House)
(IDM)
Virtual Fab Fabless Design
House IDM
€ )

2004 : 12



0.13

90 65
0.13 60 0.1
100~150
3,000 ~ 5,000
1/4 ~ 1/10
IDM Fabless Design house
(prototype)

(MPW, Multi-Project:Wafer)

MPW 22
(1981 ) 11 (1992
) MPW



1.2

Michael Porter
IC
SBN Fabless
Semiconductor Association; FSA
2002 2002
5 2001 53 2000
92 1995 23
Altera Broadcom
NVIDIA Xilinx

Ventures Capital



Rob Chaplinsky

Chaplinsky
2~3

Irwin Federman
90 65
Federman
application-specific product

Federman

Shuttle Program



:

| 1995~20022F #% 5 B % #7 8 & B LL 8% |

100 g7 o
90 |
o PR
70 | 70
60 |
= 50
40
30
20

-
10 B - - -
D 1 1 L L I-EI_
1995 1996 1997 1998 1999 2000 2001 2002
fmmes = 00 | FSA - B TRSIRELIE - 2003/5 WE | EFRA - Mabsl
A A S————
1-1 (1995 ~ 2002)
‘ [ Fabless ($B) —#— Fabless % ‘
35.0 60%
00 |8 | o
7 0
250 | \ 1 30%
20.0 1 20%
150 | 1 10%
1 0%
100
0.0 1 -10%
50 | 1 -20%
0.0 -30%
2000 2001 2002 2003(e)  2004(e)
1-2 Fabless (2000 ~ 2004)
(1) (MPW Multi-Project Wafer)
(2)
(3)




1.3

1.4

House)

1)

(2)

3)

(4)

2000

(IDM)

2003 MPW
(Fabless Design
(IC Design Service Agent)

1-1



()

(6)

1-3




1-3
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(1)

(2)




2.1

(Customer Satisfaction)

(C.S.M.Customer Satisfaction Measurement)

O O O
2.1.1
(1) Transaction-Specific
a
(HBolton & Drew, 1991; Cronin, 1992;
Boulding/Kalra/Staelin and Zeithaml, 1993)
b.
(Wooderuff et al,1983)
(2) Cumulative Satisfaction

(Fornell & Johnson,
1991, Fornell, 1992)

10



Fornell

Fornell
2.1.2
(D (cognitive)
a
Kotler (1997)
b.
(Engel Blackwell & Miniard, 1990)
2 (affective)
a
(Mano and Oliver , 1993)
b.
(Woodruff, Cadotte & Jenkins, 1983)
2.2
221

(1) (Cognitive Dissonance Theory)

11



(1957)

(2) —

(1957)

3)

(4)

(Assimilation-Contrast Theory)

(Adaptation L evel Theory)

Helson (1964)

(Equity Theory)

12

Festinger

Hovland



(Oliver & Desarbo , 1988)
(5) (Contrast Theory):

Cardozo (1965)

222

(1) Philip Kolter (1997)

(2) Dr. Class Fornell (1992)

(3) Milind M.Lele and Jagdish N.Sheth (1988)

( 2-1):

13



*

(4) Hanan&Mack (1989)

14



2-1
:Milind M.Lele and Jagdish N.Sheth " The Four
Fundamentals of Customer Satisfaction  ”Business Marketing
pp. 80-94  June 1988

15



(2)



Oliver (1980)

3
Churchill (1982)

(4)
2-1
2-1
Cardozo Oliver Churchill
S=f(D) S=f(E D) Sf(E P D)
S Satisfaction
E Expectation
P Performance
D Disconfirmation

(1992)

17




24

24.1 (Virtual Fab)
IC

(IDM) Virtual 1DM
IC (Fabless)
1998 2002
2003 IDM
2003 2004 Fabless
21:4% IDM 13.8%
Fabless

FSA (Fabless Semiconductor A ssociation) 2010
50%
(Fabless)

18



IDM

250

M Fabless
OIDM

200¢

150F

90.9%

100F

91.5%

0,
93.6% gp gop 92.2% 1-8%

50}
Billion

0
1997 1998 1999 2000 2001 2002

2-3 IDM (1997 ~ 2002)
- SIA/Dataquest  07/°99

24.2

0.18 0.13
90, 65

IDM
Intel  IBM

19



24.3

NFI
300,000 18.0%
16.0%
250,000
14.0%
200,000 | 12.0%
10.0%
150,000 |
8.0%
100,000 | 6.0%
4.0%
50,000
2.0%
0 ‘ 0.0%
1996 1997 1998 1999 2000 2001 2002 2003
2-4 (1996 ~ 2003)

20




24.4 eFoundry

eFoundry
(1) Logistic Collaboration

(2) Engineering Collaboration

(3) Design Collaboration
IC

2.4.5 P
(System on a Chip)
IDM

(SIP, Silicon Intellectual Property)
IC

|P
|P

21



2.4.6

2001 ~ 2002

1) IC

22

IC

(hot carrier effects)



2 (Lot size)

24 ~25

Size) 1 :

(©)) (Turn-key service)

Turn-Key

23

(lot



(4) (MPW: Multi-Project Wafer)

DVD IC

0.18

24

SRAM

90
89

0.1



2.5

25.1 (MPW, Multi-Project Wafer)

IC

E ol oL L ooy C s esl e e
L | v = ot | -

= otk e

e | 4 nl—';i-'

2.5.2 MPW

2-2

(type-2)




D)

(2)

3)

(IDM) IC
(Fabless Design house)
( P IP
MPW

( Design service agent)

26



2.53MPW

2-3 MPW

MPW

INCOMM

MOSIS

CMC

Europratice

CMP

austriamicrosystems

IMEC

Alpha

VDEC

CIC

SMT

TSMC

UMC

Chartered Semiconductor

1st Silicon's

Siltera

SMIC

IBM

AMIS
Ommic

IHP

27



254

(MPW)

Querying Stage >

GLery

V4

<Design spec.t MPW schedule checking

PGC's
Q < RFeguestz and confirmation '|:| MW
w0 ) | Turnkey
g () | Senrvice
E MY agreement and arder® Flonwy

Create customer's account

P N

Data tape-in**

VHNV N

Delivery Stage

* Customer deliver the signed MPW agreement and order by request cut-off date
** Deliver design database hefore design tape-in date

2-5

28



2.5.5

(1) -1

2-4-1

Customer Design Tape-In Date

MPW Schedulein 2004

Process Type Jan. | Feb. | Mar. | Apr. | May. | Jun. | Jul. | Aug. | Sep. | Oct. | Nov. | Dec.
0.18um CMOSLOGIC General Purpose

6 10 16 13 11 15 27 31 29 26 30 28
FSG Al 1P6M 1.8& 3.3V
0.25um CMOS LOGIC General Purpose

6 16 20 15 13 14 12 14
1P5M 2.5& 3.3V
0.25um CMOSMixed Signal M SIRF

6 16 20 15 13 14 12 14
General Purpose MiM Al 1P5M 2.5& 3.3V
0.35um CMOSLOGIC General Purpose
1P4M 3.3& 5V
0.35um OTP 1P4M 3.3& 5V 16 15 19 21 16 18 20
0.35pum HV 1P4M 13.5V
0.35pm MM 1P4M 3.3&5V

29



() 1C -2
2-4-2 (MOSIS)

Customer Submission Date

Processes
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

C300.35 5 7 29
C5F/N 0.50 121 17| 22 | 26 1]112] 16 | 20| 25| 29
127100 0.70 1 24 23 18
ABN 1.50 5] 9]|15] 19| 24 | 28 2 7| 4] 15| 13
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

TSMCO0.18
MM/LO 9 5 1126 20 15
TSMC0.25
MM/LO 20 22 17 5| 23 18 6
TSMC0.35
MM/LO 26 | 23 5| 17 | 28 9 | 20 1| 13
IBM BiCMOS

SiGe
7WL 0.18 12 15 17 19 20 15
7HP0.18 23 24 23 22
6HP/6DM 0.25 8 7 7 6
5HPE 0.35 9 12 14 9 11 13
5DM 0.50 2 3 2 1
5AM, 5HP,
5PA 0.50 5 1 3 5 7 1
8RF-DM 0.13 8 10 30 13
8RF-LM 0.13 8 10 30 13
7SF 0.18 20 15 14 13 13
7RF 0.18 17 19 21 16 18 20
6RF 0.25 12 12 12 11

Vlte&e Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

veEwvipl | | [a5:] | ] | | [13] | | 6

austrlarnlcrows
tems Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
S35D4 0.35

CXZ 0.80 HV
CMOS
Ommic Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

GaAso20 | f23] | | | | [23] | | | |

Peregrine Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
FC 0.50 5 8 10 12 13 15

30



3)

2-4-3

(TSMC

(by Foundry)

Technology Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
90 nm Logic 18th 17th 16th 2nd
Logic, G/DGO (1.0v/1.8V; 1.0V/2.5V; 1.0V/3.3V) \ \ \Y \
Logic, G/TGO (1.0V/1.8V/3.3V) \ \ \ \
Logic, LP/DGO (1.2V/2.5V; 1.2V/3.3V) \ \ \
0.13 um FSG & Low-K 7th | 11th | 4th | 8th | 6th | 10th | 8th | 12th | 9th | 14th | 11th | 9th
Logic, General (1.2V/2.5V;1.2V/3.3V); FSG \Y \ \% \ \% \% \ \% \ \% \ \%
Logic, Low Voltage (1.0V/2.5V;1.0V/3.3V); FSG \% \ \% \ \Y \% \ \% \ \% \ \%
Logic, Low-Power (1.5V/2.5V;1.5V/3.3V); FSG \% \% \% \% \% \
Emb1TRAM, Logic, General (1.2V/2.5V;1.2V/3.3V); FSG \ \ \
Mixed-Signal/RF, (1.2V/2.5V;1.2V/3.3V); FSG \ \ \ \ \ \
Logic, Low Voltage (1.0V/2.5V;1.0V/3.3V); Low-K \ \ \ \
0.15 um Logic 16th 11th
Logic, General (1.5V/3.3V) \ \
Logic, Low Voltage (1.2V/3.3V) \ \
0.18 um Logic & CIS 14th | 11th | 11th | 15th | 13th | 10th | 15th | 19th | 16th | 21st | 18th | 9th
Logic, General (1.8V/3.3V) \Y \% \Y \% \Y \Y \ \% \ \Y \ \%
Logic, Low Voltage (1.5V/3.3V) \ \ \ \Y \ Vv \ Vv \
Logic, Low-Power (1.8V/3.3V) \ \ \ \Y \ \Y \ Vv \
CMOS Image Sensor (1.8V/3.3V) Vv \ \
0.18 um Mixed-Signal/RF 14th | 11th | 11th | 15th | 13th | 10th | 1st | 5th | 2nd | 7th | 4th | 2nd
Mixed-Signal/RF (1.8V/3.3V) \ \ \ \ V \ \ \ \ V \ \%
0.18 um EmbFlash 2nd
EmbFlash (1.8V/3.3V) v
0.25 um Mixed-Signal/RF & CIS 18th 22nd 24th 5th 7th 2nd
Mixed-Signal/RF (2.5V/3.3V, 2.5V/5V) \Y \Y \Y \Y \Y \Y
CMOS Image Sensor (2.5V/3.3V) \ V \
0.25 um EmbFlash 7th 8th 8th 7th
EmbFlash (2.5V/3.3V) \ \ \ \
0.35 um SiGe BiCMOS 7th 4th 6th 15th 16th 18th
SiGe BiCMOS (3.3V) \ \ \ \ \ \

31




2.5.6

0.13

Milestone [O Day) Shipping
Tapein Samples
Request cut-off Tape out FAB ow
J-Custormer
Lead tirme 1 wraak 1 week Oepernds on what process used 1 week
hAPWY booking request i Cyele Time o
Quotation process
Agreement § Order in Daabhasa in
Technical Review
Spec. Re-confimmation
hiask toaling
hiazk making Packaging
‘iafer processing Testing

2-6

32




2.5.7

IC
100
2.5.8
D)
0.13

(2)

16

(wide access to technologies)

90 65

(SoC)

(High MPW Frequency)

33

10



TSMC 2000

3)




3.1

35




311

D

(2)

312

(1)

36



(2)

(3)

(4)

3.2.

321

2003 )

37

TSMC

10



2003

" MPW
)
) 5 ) 1 4 b 3
) 1 b
31
MPW
MPW
PDK
Spice Model

IP/Lib support

MPW

38




MPW

MPW

25

SPICE Model

IP/Lib Support

Cdl Library Standard Cell

Process Design Kits(PDK)

EDA
PDK

MPW

39




322

SPSS

(1)

(2)

(ANOVA).



4.1

4.1.1

(1) in 2003 ( )
18 46%
15 38%
6 15%
39 100%
) AR 2003 ( ,
270- | . 38%
400 -, 56%
40 6%
710 100%
2003
450 60%
400 | 0
350 | | 50%
300 | 1 40%
250 | | 2o, |EEEQty
200 | 0% .
150 4 20%
100 0
g0 | 1 10%
0 0%
Asia America Europe
4-1 (2003)

41




(3) in 2003 ( , )
15 42%
15 42%
6 17%
36 100%
41.2
320
MPW
e-mail
202 191
11
(1) IC
4-1 IC
39 10 25.6% > 20% (Sudman 1976)
710 165 23.2% > 10% (Sudman 1976)
36 16 44.4% > 20%

42




(2)

4-2

303 50 16.5% > 10% (Sudman 1976)

430 113 26.3% > 10%

52 28 53.8% > 20% (Sudman 1976)

3
4-3

31 24 17.4% > 20% (Sudman 1976)
109 33 30,3% > 20%

645 134 20.8% > 10% (Sudman 1976)

4.1.3
1 IC

191

43




44 IC

10 165 16 191
5.2% 86.4% 8.4% 100.0%
(2
191
4-5
50 113 28 191
26.2% 59.1% 14.7% 100.0%
a 101
IC
(
b. 600
4.7
2.61 2.46
3.14




235

295

69

599

39.2%

49.2%

11.6%

100.0%

4.70

261

2.46

3.14

3)

2003

191

24

33

134

191

12.6%

17.3%

70.1%

100.0%

1~200

201~500

> 500

45

1~100

IDM




4.2

500

( > 500

)

1~200

(

)

201 ~

4-2

(Reliability)




Cronbach’s a

(1985)
Cronbach’s o <030~
0.30 Cronbach’'s a <040->
0.40 Cronbach’s o <050 =2
0.50 Cronbach’'s o <0.70 =
0.70 Cronbach’s ‘o <0.90->
0.90 Cronbach’'s a >

0.7964

(Cronbach’s a )

0.8765

0.7384

0.8538

0.7279

47




4.3

431

(1)

4
n”nn 5
3
4-8

MPW 7 391 0.63
MPW 6 3.97 0.69
Process Design Kits 2 4.36 0.57
Spice Model available 1 455 0.50
IP/Library support 5 4.25 0.66
9 3.77 0.69

4 4.31 0.51

11 3.29 0.70

12 3.20 0.58

3 4.32 0.47

10 3.73 0.66

MPW 8 3.82 0.45

48




Process Design Kits
|P/Library

support

49



4-9

MPW 3.97 0.69
MPW 391 0.63
MPW 3.82 0.45
3.78 0.70
3.73 0.66
3.29 0.70
3.20 0.58

50




4-10

MPW 4 9[320|070 ]| , 7/390] 060] 2|450 | 052
MPW 8330 | 0.52 6| 3.98| 0.69 71425045
Process Design Kits 2[4.30 | 052 3436 058 3[4.44 | 051
Spice Model available 5 1]1450 [ 0.52 1 1|454( 050 4 1]14.69 | 0.48
IP/Library support 11(3.00 | 0.00 2(441| 0.54 10| 3.38 | 0.50
12]2.90 | 0.47 8388 0.66 12]3.19 | 0.40
L al3%0 032 | 41433| 050| 5|4.31 | 0.60
6| 360 | 052 11]321] 071 9/388|0.34
M% 12]3.19| 0.60 11[3.31 | 048
3 | 34204042 [ 4 5432 047] 4 41438 | 050
A blsofoss| - | 10|36s| 066 5]431 048
MPW 2 35@35?3’59 | of3sofo4 71425 [045

1""‘;:-@ S 1Bs _,1‘;-4;;;_;

. N ~ 3

IDM
IDM
IP IDM

51




(ii) Fabless

Fabless IC

(iii)

( ) IDM Fabless Design

52



House

Design service agent

IDM Fabless Design House

53



4-11

MPW 4 |10 [342|050| , | 8 |370)|047 6 |4.05|0.63
MPW 8 354|051 6 |4.06]0.70 7 1402|069
Process Design Kits 3 413|074 3 1439|050 3 |440|055
Spice Moddl available 5 |1 [450]051) . | 1 |476]|044 1 |451]0.50
|P/Library support 10 (342|050 4 (427|045 3 |440|063
12 (325|061 7 382|046 10 [3.86|0.72
. |5 |400]051| o | 5 |415/036 2 |440|051
9 |352|051 11 [3.09 |0.63
11 [342]050 11 [3.09 |057
| 4 |2 [448]051 5 |4.28|045
12 |2.88]055 8 |393|054
MPW 10 [348]051 9 |392|037
() ( > 500
IDM Design
House( Nvidia  ATI )
IDM/Fabless/IC Design
Agent IDM

Spice Model Available Process Design Kits



(i1)

Design House

(iii)

Design House

(

201 ~ 500

)

Fabless

Fabless Design House

|C.Design Agent

55

<=200

)

Fabless



4-12

MPW 6 420|064 , | 9 |373|060 5 (414|045
MPW 9 (390|071 7 390069 2 [436[049
Process Design Kits 4 (4.46(0.50 3 (435|059 3 425|059
Spice Modd available 2 458|050 , | 1 |458|050 1 [439]050
|P/Library support 1 [4.60(067 5 |4.16|0.63 7 400|054
6 |392]067 10 | 311|063
, |4 [428]053 6 |411]031
11 [349]072 11 | 2.96 | 058
- | 12 [343]|053 12 | 289 |057
=, |2 |438]04s 3 |425 |0
|| 10 |361 067 8 |371]053
MPW 8 1383|046 9 [354]058
(i) -
Fabless Design House
IP/Library Support  Spice
Modle Available Process Design
Kits
(i) —

56




Fabless Design House
IDM

(iii) -

Fabless Design House

(2)

57



4-13

4 [MPW 12 2.728 | 0.561
MPW 11 3.037 | 0.565
Process Design Kits 1 4.005 0.218

1 Spice Model available 5 3.717 0.452
IP/Library support 4 3.869 0.338

2 3.927 | 0.261

5 6 3.670 | 0.482

8 3.539 | 0.578

9 3.304 | 0.483

3 7 3.634 | 0.483
3 3.890 | 0.346

MPW 10 3.257 | 0.450

1/10
90nm
500 1.65

IDM

58




Price

0.25u 0.18u 0.15u 0.13um 90nm
m 4-3m m

Process Design

Kits
|P/Library Support Spice Model Available
MPW MPW
MPW

59



(IDM)
(Fabless Design House) (IC
Design Service Agent)
4-14 IC
(IDM) (Fabless) (Agent)

MPW , |10 [350]083| | 12 |271|053 12 244|051
MPW 10 |350|053 11 | 301|058 11 [3.06[025
Process Design Kits 1_.{400|0:00 1 |399 (026 2 [394[025
Spice Model available , |10 |3504083f - | 5 |373|044 6 |369]048
IP/Library support 7 |370(048 4 388032 3 |381[040
5 1380]042 2 [393|026 3 381040
. |[2°}3901032| 5 | 6 |367|049 7 |356|051
2 |890 {057 8 [349|058 3 381040
8 [360]052 9 330|049 10 [313]034
g |5 [380]042| . | 7 |362]|049 7 |356|051
2 (390|032 3 |39 |034 1 [4.00]000
MPW 8 [360]052 10 |323]044 9 [331]048

(i) -

IDM

60




Design Kits

(i1) -

Kits
|P/Library Support

(iii) -

61

Process

Process Design

Spice Model Available



Process Design Kits
IP/Library Support

(On-Line service)

62



4-15

MPW 4 11 | 315 | 046 12 | 3.06 [0.43 12 [ 257|053
MPW 11 | 315 | 046 11 | 3.24 [0.56 11 {296 | 057
Process Design Kits 1 [4.08 |027 1 [394 1024 1 |39 |024
Spice Modd available 1 9 | 350|051 6 |382 039 5 [373 044
IP/Library support 5 1381 [040 3 391 [0.29 4 1387034
3 1392 [027 3 391 (029 2 13911029

1 7 | 377 1043 5 1385 (036 6 [3.60]0.51

4 |388 [065 7 | 376 |0.50 8 [341]054

8 | 3541051 9 348|051 9 [322]045

3 53811040 7 | 376 044 7 [356 ]0.50

2 404 | 034 1 (3941024 3 [387]0.33

MPW 10 | 346.40.51 10 | 3.27 [ 0.45 10 [3.22 1043

|P/Library Support

63

Process Design Kits




Process Design Kits

|P/Library Support

(iii) -

Process Design Kits

IP/Library Support Spice Model Available



4-16

MPW 4 12} 2.74 [ 0.53 4 12 | 2.81 | 0.53 4 12 | 2.36 | 0.62
MPW 11 || 3.08 |-0.57 11 | 3.16 | 043 11 | 2.46 | 0.69
Process Design Kits 1 | 406 |0.24 1 [398|0.23 1 ]389]031
Spice Model available 1 5 1[.3:86_|.0.35 1 7 366|047 1 6 | 368|048
IP/Library support 2139 | 0.20 4 13821038 1 [389 |031
2 7396|020 3 1389 [0.31 1 1389|031

5 6 | 364|048 5 5 1375 (043 3 7 1339|057

8 | 344 | 0.61 6 | 3.68 [ 0.56 10 | 3.14 | 0.36

10 | 3.26 | 0.44 9 ]330 [ 0.50 7 339 | 050

3 7 | 352|050 3 8 |361 (049 5 4 [386]0.36

4 | 390 [ 0.30 2 1394 (031 5 | 379|042

MPW 9 | 338 | 049 10 | 3.21 | 043 9 |321|042

65




(1) Process Design Kits
| P/Library. Support
Spice Model Available

(i) Process Design Kits
IP/Library
Support
(iii) Process Design Kits

IP/Library Support

66



4.3.2

(1)
4-17
> 4 MPW 7 12
MPW 6 11
Process Design Kits 2 1
1 1 Spice Model available 1 5
IP/Library support 5 4
9 2
3 2 4 6
11 8
12 9
4 3 3 !
10 3
MPW 8 10
2)
3)

67




(4)

4.3.3

(1)

)

3)

MPW

P<0.05

68

(ANOVA)



4-18

Process Design Kits

Spice Model available 1.301] 0.275 3.775| 0.025 3.485| 0.033
IP/Library support 1.665( 0.192 0.369] 0.692 2.986| 0.053
3.201| 0.043 0.128] 0.880 2440] 0.090
1546 0.216 5.407] 0.005 6.742 ] 0.001
4472 0.013 13.582| 0.000 11.986| 0.000
3.036[ 0.051 6.477| 0.002 0.680 | 0.508
0.794] 0.453 4.570] 0.012 5.330| 0.006
0.901] O: 0.175 2218 0111
MPW 3.405 - i - 0.051 2.600| 0.077
= .n =
(
)

69




Process Design Kit Spice Model
Available IP/Library Support

70



Spice Model Available
IP/Lib

TSMC, UMC) (Charter , )

71



Spice Model Available
IP/Lib

72



5.1

(1)

(2)

3)

1981

73

1992



b. Spice Model Available

5.2

(1)

74

25
25



5.3

(2)

3)

1-3

75



Tel: 03-5592185, 03-5672886,
Email address : hw0411.shih@msa.hinet.net

76



2003
0 1~200 ()

0 201~300 ( )
0 301-400 ( 9
O 401~500 ( )
0 501~700 ()
O 701~1,000 ()

O >1000 ( )

MPW Foundry service
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MPW
MPW
MPW

Process Design Kits
Spice Model available
|P/Library support

MPW

MPW Foundry Service
MPW Foundry service
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Appendix: MPW Foundry Service Questionnaire

Dear Sir,

Greeting! Hereisasurvey of your opinion about the Multi-Projects
Wafer Service of the Foundry.

Please kindly spare your time to fill out the questionnaire. Thank you
for your support.

Sincerely,

Management Science Department, National Chiao Tung University
Advisor : Dr. Huang Jen Hung
Student : Shih Hsien Wei

Tel: 886-3-5592185, 886-3-5672886,
Email address : hw0411.shih@msa.hinet.net
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|. Basic information

1. The company type of Foundry MPW Serviceis belong to
O IDM 0O FablessDesignHouse O [C Design Service agent

2. The annual revenue of your company in 2003
O 3~ 300 Million (US)
0 301 M ~600M (US)
0 601 M ~910 M (US)
0 911 M ~ 1.21Billion{US)
0 12B~15B (US)
O 15B~21B(US)
O 21B~30B
O >3.0Billion (US)

3. Theareaof your company isbelong to

O Asa O USA(Canadaincluded) O Europe

4. How many times of the MPW Foundry service demand per year ?
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I1. Question

PIsfill in the number as your experience with MPW Service Foundry about the
the degree of your emphasis and satisfaction for below questions.

About Satisfaction degree
Extremely Satisfied -5
Satisfied -4
No Opinion -3
Unsatisfied -2
Very Unsatisfied -1
About Emphasis degree
Extremely Emphasized --5
Emphasized -4
No Opinion -3
Not emphasized -2

Very Not Emphasized  -=1

Emphasis — Satisfaction —»
1. Price Model and Mask Price 1"2 3 45 1 2 3 45
(1) MPW price model OO 0000 OO 0000
(2) MPW registration rules OO 0000 OO 0000
(3) MPW mask price O 0O 000 O 0O 000
2. Design support 1 2 3 45 1 2 3 45
(1) Process Design Kits O 0O 0000 OO 0000
(2) Spice Model available O 0O 000 O 0O 000
(3) IP/Library support OO 0000 OO 0000
(4) Design support by Foundry OO 0000 OO 0000
3. Engineering support and
Document controlling 1 2 3 45 1 2 3 45
(1) Engineering support OO 000 OO O 0o
(2) Document controlling OO 0o - OO 0o ™
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4. Turn-key service and
Delivery Controlling
(1) Turn-key service
(2) Delivery
(3) WIP monitoring
(4) Frequency of MPW shuttle
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