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2 VLSI/CAD

RF

EDA

NT
149 132,754,097
VLSI/CAD 210 196,549,359
46 72,465,269
24 132,754,079
488 607,985,680

1,245,872




NT
93 95,865,000
VLSI/CAD 130 103,606,400
26 30,704,500
14 95,853,200
337 326,029,100
967,445.4

VLSI/ CAD
( ) ( ) ( ) ( )
149| 132,754| 210| 196549 46| 72465
93| 95865| 130| 103606 26| 30,705| 88| 95853
62% 72% | 62% 53% | 57% 42%
1,030,807 796,969 1,180,961, 1,089,239
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VLSI

VLSI/ GQAD VLSI
89-2 174 98 221 127 1:1.27 | 1:1.30
90 185 110 214 116 1:1.16 | 1:1.05
91 180 111 191 116 1:1.06 | 1:1.04
92 210 130 149 93 141 1.4:1

VLSI / GAD VLSI
89-2 | 137,420 | 70,300 | 234,667 | 103,798 | 1:1.71 | 1:1.48
90 | 175,801 | 78,928 | 260,575 | 103,286 | 1:1.48 | 1:1.31
01 | 196,692 | 95709 | 259,065 | 126,703 | 1:1.31 | 1.:1:32
92 | 196,549 | 103,606 | 132,754 | 95865 | 151 | 1.1:1




93 94
NT)
NT
21 27,982,500 4 3,489,700
VLSI1/CAD 34 42,725,400 8 8,691,600
8 12,971,900| 4 4,945,200
75 92,952,400| 68 83,198,800
138 176,632,200 84 65,956,040
1,279,943.5 1,194,348.8

Lo Techmalogy fer MesrElsciroms Frogram

Micro

( )| ( ) ( )
88 293 194 66.2% | 278,098 | 146,685 756.1
89-1| 381 236 61.9% | 376,973 | 168,055 712.1
89-2| 366 220 60.1% | 369,696 | 172,070 182.1
90 431 247 57.3% | 536,351 | 217,334 879.9
91 409 264 64.5% | 526,047 | 259,282 982.1
92 488 337 69% 607,986 | 326,029 967.5




87 | 133 131 11 3 278 | 232 | 425 | 657

88 | 156 127 35 1 319 | 240 | 470 | 710

89 | 161 117 50 4 332 | 244 | 478 | 722

90 | 183 150 74 6 413 | 280 | 541 | 821

o1 | 191 145 104 8 448 | 384 | 830 | 1214

*92 | 213 141 135 12 | 510 | 396 | 1035 | 1431
*92 ( ) X 3

SCI | El
1999 | 240 | 26 | 299 | 336 | 287|111 48 38
2000 | 382 | 75 | 441 | 576 | 424 | 216 148 80
2001 | 346 | 66 | 466 | 590 | 480|175 99 47
2002 | 301 | 52 | 263 | 442 | 226 | 182 100 171
*2003 | 321 | 69 | 315 | 492 | 282 | 189 126 153
*%92 ( ) X3
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| C design
fundament al

VLSI/ CAD
giga scale integration
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SOC
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92/09/10
92/10/13
92/10/14 92/10/24
92/10/25 92/10/31

92/11/01 93/07/31

2. (MSWord )

Tel (03)571-2121ext.54110

E-mall cylee@cc.nctu.edu.tw

Tel  (02)2737-7983

E-mail mcpan@nsc.gov.tw
NSoC

Td (02)2737-7371

E-mail yflin@nsc.gov.tw
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93

91 92

(EDA  Testing)
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92/ 10/10
92/12/31

93/3/1 93/4/10

93/4/10 93/4/30 (
93/8/1 - NSC
12 31
(MS Word )

Tel  (03)571-2121ext.54110
E-mail cylee@cc.nctu.edu.tw

( )
Tel; (03)5712121 ext.54251; (03)5731849

E-mail : Ihchou@si2lab.net

Tel  (02)2737-7983

E-mail mcpan@nsc.gov.tw
NSoC

Td (02)2737-7371

E-mail yflin@nsc.gov.tw
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92

11

29

92

3 265

11

30

1F Lobby
13:30 ~ 14:30 check in
Bl NSC
14:30 ~ 14:45
Bl
92 |14:45 ~ 15:00
Bl
15:00 ~ 15:15 NDL
11 Bl
15:15 ~ 15:30 CIC
Bl
15:30 ~ 15:50 /Coffee Break
29 B1 /3F
/3F
15:50 ~ 17:30
VLSI1/CAD | Si/Compound
17:40 ~ 19:00 2F ( )
Bl /3F
/3F
19:00 ~ 20:00
VLSI1/CAD |Si/Compound
Bl /3F
/3F |SOC
20:00 ~ 21:00
Bl
/3F
21:00 ~ 22:00
21: 00 22:00 3F
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92

11

30

~7:00

7:00 ~ 8:00 1F
B1
8:00 ~ 9:00 3F Poster
3F
)
9:10 ~10:10 Bl
B1
10:10 ~ 10:30 /Coffee Break
()
10:30 ~ 11:30 Bl
11:30 ~ 12:10 Bl
12:20 ~ 14:00 2F
14:00

20




VLSI/CAD

1 11/29 3:50 ~ 5:30 PM Bl

A) 3:50 ~ 4:10 PM

(1/3)

B) 4:10 ~ 4:30 PM

C) 4:30 ~4:50 PM

(1/3)

D) 4:50 ~5:10 PM

E) 5:10 ~ 5:30 PM

5GHZ (WLAN) CMOS

21



Si/Compounds
: 11/29 3:50 ~ 5:30 PM :3 F

A) 3:50 ~4:10 PM

(1/ 3)

B) 4:10 ~ 4:30 PM

C) 4:30 ~ 4:50 PM

(217 3)

D) 4:50 ~ 5:10 PM

MOCVD ZnSSe (21 2)

E) 5:10 ~ 5:30 PM

SOl (1)

22




VLSI/CAD
: 11/29 7:00 ~ 7:40 PM Bl

A) 7:00 ~ 7:10 PM
Cl C | SSCC

B) 7:10 ~ 7:20 PM

Cl C VLSI Sy m.
c) 7:20 ~ 7:30 PM
Cl C | CCAD
D) 7:30 ~ 7:40 PM
Cl C DAC
Si/Compounds
: 11/29 7:00 ~ 7:40 PM :3 F

A) 7:00 ~ 7:20 PM
| EDM
B) 7:20 ~ 7:40 PM

SSDM
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SOC

: 11/29 7:40 ~ 8:40 PM Bl

A) 7:55 ~ 8:10 PM

B) 8:10 ~ 8:25 PM

C) 8=2540 PM

Si/Compounds
: 11/29 7:40 ~ 10:00 PM 3 F

A)7:40-8:10
Advanced Foundry Technol od

B)8: 10-8:40

8: 40-8:50 Br eak
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C)8:50-9:20
Advanced Gate Stack and Cu
Technol ogi es

D) 9: 20-10:00 Panel di scussio

Si/Compounds

Advanced Foundry Technology Challenges

Abstract

The migration to Cu interconnects technology and manufacturing with 300 mm wafers have been
successfully achieved at 0.13um technology node. While carrying the experience learned, 90nm
generation would resume the pace of CMOS scaling down without any major technology difficulties
insight. However, significant technological difficulties lay ahead for continuous CMOS scaling to
generations beyond 65nm node. New materialg transistor schemes are proposed to overcome these
technology barriers with examples such as high k dielectrics as a solution to high gate leakage current,
metal gate for work function adjustment, strain silicon to increase mobility and drive current, and ultra
low k dielectrics for increased RC delay issues. In addition, advanced lithography solution remains
unclear for high N.A. process beyond 193nm wavelength. All these new material s/technologies create
new set of challenges and would need extensive research efforts before being implemented in mass
production. Thistalk will describe UMC view on these challenges for advanced foundry technology.

25
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Si/Compounds

Abstract

The progress of nano-science and nano-technology has brought great impact on practically every aspect
of the industry involving modification and improvement of materials. The earnest needs to combine
science and technology also serves as a good driving force for industry, academia and research groups
to co-work more closely and intensively. It isespecially prominent for an industry like the
semiconductor which is primarily based on the nanoel ectronics technology.  The alocation of the
R& D resources on topics at various stages of development has to be carefully planned.  Inthis
presentation, the research topics, including Non-volatile Memory Devices (MRAM, OUM and OBD),
CMOS-related processes (High K and Strained Si) and New materials/Devices (CNT/Si NW FET),
conducted at ERSO/ITRI will be addressed with the latest results.  New models of collaboration by
newly implemented programsin ITRI with the academia ( ) and
industry ( ) will also be

presented with examples and for further discussion.

Si/Compounds

Advanced Gate Sack and Cu/L ow-k Interconnect Technologies

Abstract
Technology migration below 130nm-node requires several new materials introduction.  300mm

26




manufacturing for better economy scale also imposts new production risk and huge R&D investment.
Therefore, a smooth transition to cope with all chalengesis critical to maintain competitive.

Key barrier in advanced front-end process is thin gate dielectric in the range of 1nm with low |eakage.
Incorporation of nitrogen into thermal oxide can effectively suppress direct tunneling current.
However, it introduces the unexpected device damages, such as mobility degradation and NBTI.
Further scaling of gate dielectric thickness requires implementation of hi-K dielectrics due to its thicker
dimension. Hf oxide has been a prime candidate for the industry so far. The integration with
conventional CMOS process still requires breakthroughs in the areas of film trapped charges, interface
property, & long-term reliability.

Further metal pitch scaling brings undesired interconnect RC performance degradation. The
implementations of Cu and low-K dielectric are the must to alleviate the trend. Low-K materials in
genera are in the porous forms, and therefore have less density, and modulus. These weak chemical
and mechanica properties result in the complicated integration flow. Besides, poor interface with
metal film could have severe die package and reliability issues.

The presentation will be focused on front-end hi-K integration as well as back-end Cu/low-K

interconnect, from device, reliability, and manufacturing aspects.

()
1130 9:10~10:10AM B 1

()
1130 10:30 ~ 11:30AM B 1
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- 11/30

11:30 ~ 12:10 AM

Tel (02) 22
B13 F

2 F

‘Bl

3 265
17-5361
3 F
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CIA

CIA

* 7-11

265

: 29

(SPA

( ) 2:40~5:30 PM
11 29 2:40 PM
8:10 ~ 12:00 AM

11 30 8:10AM

OK
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8:10 ~ 11:30 AM

11 30 8:10AM

11 30 2:10 PM

11 30 2:20 PM

333

03-2118800

03-2118507

http:// www. el ec.

ext.

nscmicr o@mal

chttp://163. 25.

.cgu.edu.tw

259

5801

cgu. edu. tw

97. 26/ nsc2003
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