(MERL)









/

N

MOS

/

N




or






6 —

Digital
5 [ — 2005: 0.1um

2008: 0.07um
4 -
3 |
2 |
>

Y S
0 ! —
1975 1980 1985 1990 1995 2000 2005 2010



Gordon

Moore’s Law

109 |
F TIME FRAMES FOR
i LITHOGRAPHY SYSTEMS
[ 2560 4
i |:| CONTACT ALIGNERS
1os L | [ pRoximamy aLicigrs
- | [ prosecTion AuGNERS G4 A
[ |:| FIRST G-LIME STEPPERS
B 160
[ ] ADVANCED G-LINE STEPPERS 80786 Q
107 | POWER PE 620
: |:| FIRST I-LINE STEPPERS PENTIM PRO
B |:| ADVANCED I-LINE STEPPERS MA e EOWERPC 604
B PO\NER P'C 50] pPENﬂUM
s |:| FIRST DEEP-UY STEPPERS
10k g‘*ﬁ‘“’
10° 20485
i 256K
& m@erozo
| 6E020 = 20386
05 | 64 & 080286
g 62000 B
- A16K Gangs
104 | i AR
s 1) 8080 .
P L= @ INTEL MICROPRO CESSOR
i B MOTOROLA MICROPROCESSOR
s A SIZE OF MEMORY (DRAM) IN BITS
102

59%=4/3years

1.5/years
1.6/years

1970 72 74 7o ‘78 B0 ‘82

‘84 ‘B&¢ ‘g8 90 92 ‘94 95 93

2000




Flash

bit

1G [~

256M [

64M [

16M [~

1M [~




104

5000 r-

FSCUAYE sk
&> RISC M RISC
1000 CISC : complex instruction set computer 1000
RISC : redued instruction set computer
500 L 500
200 L 200
100 }- - 100
bV RSE
50 - - 0
ok Intel Pentium L,
10F - 10
51 F B
2+ -2
1+ - 1
05+ - 05
®
02k o/ e— Intel 4004 ko2
O.OGT 1 1 1 | 1 jv 0.06

L .
1970 1975 1980 1985 1990 1995  2000(%)

MIPS



Power o VDD?

1.4

12 i Low operating power logic

11

VDD [V]

09 |
08 |
0.7 |

05

0.4
2000 2005 2010 2015 2020

ITRS



( :DRAM )

10 10

mulli- 4

cents
per
bit

DRAM price per bit

1 ____

0.1 1

0.01

Source: IC knowledge 12



Megahertz and Price

Source: Intel

2500 -

2000 ~

1500

Premium CPU Price/Performance Trends

y = 82.653e" %
R2=0995 /

- 12

1000 -

500

Price per Megahertz

—m— MHz

—e— Price

Price per
Mhz

13



System on Chip (SOC)

+

LSI
0.18pm 5000 Tr/chip

14



PS2




i S/W. H/W

Log(S)

SIW
S/W, H/W

1970 1990 2000

16



+

= No, Moore’s Law

= CAD HDL

P

21%

17



1.0E+10 7
W-CDMA TV

OE+

HOED — HDTV

1.0E+08 /’ DVD
DVD

1.0E+07 \

Moore’s Law PHS
21%

1.0E+06 580/6/ /01/

1.0E+05 //

1.0E+04

1.0E+03 * — !

1970 1980 1990 2000 2010

18



LSI

19



-

= 2005
= 2010

= S/W H/W

0.07um(10
1

20



= VDEC

LS|

VLSI

LS|

21



HDL

RAM

HDL

HDL

SPICE

22



LSI

CPU

HDL

T-CAD

23



1 : VLSI

5 -

3

4

5 T ALU(
6 : ALU(
7 -

8

9

10 : SRAM
11 : DRAM
12 : ROM
(o

AAAAADN A
~—

(10/1)

1)
2)

1)
2)
3)

DSP (10/8)

24



