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process B
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BICEDRTDOHMIEL, 1~2F T2EI2755

(#1H: G. Moore: Electronics, Vol.38, No.8, 1965)
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Moore’s Law

Transistors
Per Die

101¢
¥ 1965 Actual Data 16 26 16

10° m MOS Arrays 4 MOS Logic 1975 Actual Data 256Mm 912M

108- 1975 Projection 64M 128M haqium”
M Pentium® 4
emory

107 ) Pentium® IlI
A Microprocessor Pentium@ll

105- Pentium®
105_
104-
1034
102-
10"
100 =TT T TTTTTTTTTTTTT1

1960 1965 1970 1975 1980 1985 1990 1995 2000 2005 2010

Intel M-F—4 [Moore ISSCC2003]
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Intel 4004 (1971) Intel Core i7 (2008)

11\]

Memory Controller

2300 ho O R4E
12 mm?

cf. | Shared L3 Cachel -
1D-FF =12 Tr.

2300/12 = 192
192/32=6

731,000,000 b5 R4
263 mm?

http://news.com.com/1971+Intel+4004+processor/2009-1006_3-6038974-3.html
http://www.sharkyextreme.com/hardware/cpu/article.php/3782516/Intel-Core-i7-965-XE--Core-i7-920-Review.htm
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MIPSELSY D an 5ty kD5

6502 OP 10,Ri
Z80 OP A, Rs

OP A, (Ri+10)
x86 OP Rd, Rs

OP Rd, [Ri+10]
MC680x0 OP Rs, Rd

OP (10,Ri), Rd

PowerPC / ARM OP Rd, Rs1, Rs2

SuperH OP Rs, Rd
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# A — A (op) mem[Ri + 10]
#A — A (op)Rs
# A — A (op) mem[Ri + 10]

# Rd <— Rd (op) Rs
# Rd < Rd (op) mem[Ri + 10]
# Rd <— Rd (op) Rs
# Rd < Rd (op) mem[Ri + 10]

# Rd <— Rs1 (op) Rs2

# Rd < Rd (op) Rs
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s BETHRA=-LIG AKX ZEmRmEHE (hard wired

logic control) &M 58

« 7Oty HDFIEE, TOIREBREFIEITITH/IINSLET
O S LICESTITOARETTA/O 705 5 LI

(microprogrammed control) &5

JREEBRRODZLTEITA/7OmTIEEEZD

s ERMICIE, AIET N THIRHESIE

s T ARRERE-ERIEDTNICELT, MREREDERETD

ARMEEXRIE —» 420709 5 LHIEH 3
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BE: B ZRMIPSO i1 [=

is_branch =1
DRen =1

is_branch =~
/IRen =1

is_branch =0
/DRen=1

>

2

is_branch =*
/| GPRen =

d, | do |Is_branch | q,next | gorext] IRen | DRen | GPRen
0 0 0 0 1 1 0 0
0 0 1 0 1 1 0 0
0 1 0 1 0 0 1 0
0 1 1 0 0 0 1 0
1 0 0 0 0 0 0 1
1 0 1 0 0 0 0 1
1 1 0 * * * * *
1 1 1 * * * * *
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Y478ty YDHRiE (CISC)

Intel ZiILOG Motorola MOS

1971 4004 4-bit

1972 8008 8-bit

1974 PC-8801

1974 8080 { 26 ] 6800 . .~

176 gose i ggog TN ]
1980 gopgg — IBM PC/AT] 68000ﬁMacmtosh]

Sun 1
1986 80386 32-bit 68020
1993 Per_ltium (RISCDE%Z) 68060 -
Pentium Pro* * (PowerPCAF547)

2006 Core
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IA4o070tyY DO RE (RISC)

H)ITHIVZT RKIN—=TL A

1982 RISC I 2L TH—R K

1983 / MIPS

1984 RIS? I Acorn Apple

1985 w AR / 1BM

1986 un 'CrOSyS ems  ARM2 MIPS R2000 / Motorola

SPARC

1988 .
R3000  \oyvpower P
R4 s

1991 SuperSPARC ~ ARMSG 000 ; SH-1

1994 PowerPC 601 SH-2

R8000 PowerPC 604 SH-3
SH-4

1995 UltraSPARC  ARMY

[] [ [] L] []

MIPS32 1074K
2010 UltraSPARC T3 ~qtex-A15 PowerPC A2
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— RISC (Reduced Instruction Set Computer) {E D it
(cf. CISC: Complex Instruction Set Computer)
- B THRAIMGm S Yk
o T ifi G 2EE ol 1
« EITMHE BK, CPIRY, 70975 A4 0 )LERE B
c INATSAEDFHFNHE

MIPS [F&bLHEE K RISC B#7—FT0F v
&ILIE, Intel D7 —FTIOF¥ERZEFET A THRISC
Intel 7—*F9F v L NEHIZIEIFLALE RISC)
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RN F ||RD ||ALU| MEM |WB
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eay IF | |RD||ALU| MEM |WB

BH5 F | |RD | |ALU| MEM |WB
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« A= LB T ICEFRIT OO RNANBNAEFELLNTINDS
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(e.g. Pentium 4 (X 20E%)
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Core i7 Sandy Bridge
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BURAIE, EEIMIE, HAHEOR LM ERL
— BLEEZZHOT—RERATHEA S
(SIMD; Single Instruction stream Multiple Data stream)

SIMDE! i 51| AL 38 ) EIR L RE:

ZERAMS: FLERERZZHIED
Bl) TILF AT 4T &4 (MMX, SSE Si75E)
{51) GPU (Graphic Processing Unit)
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{5l: GPU (Graphics Processing Unit)

GeForce GTX 560

— e | ' NVIDIA GeForce GTX 560 Ti

1 1

11 |

| Bi-directional Crossbar Switch {+Uni-directional Crossbar for Texture)
[ 1 I 1 I 1
)| [ . [ 5] [
128KB 128!{5 11111 128KB
Ly (read & write) IE L_,| (read & write) Lyl (read & write) ! ' read &
I 1
| llllllllllllllll | | lllllllllllllllllllllllllllll | M
’_LMT ’_LMI ’_LMT ’_LRA ’_1_RA RA DRAI
| | | | | [ comroner | [ comroner
L1111 =s|r—ulms-nl-rﬂ|« [ 11
” D | GDD GDDRS ”

Copyright {c) 2011 Hiroshige Goto All rights reserved,

http://pc.watch.impress.co.jp/docs/column/kaigai/20110126_422573.html
http://www.nvidia.co.jp/object/product-geforce-gtx-560ti-jp.html
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BHOTOT L, HHVNETOTILAOEROLEDFN
(thread of control) Mo THMNIX, BIFIZETTESMEEE
SIZRYHBITENTES

c RETILFRALYT AT A—IN\—AA57atwyHIZHET,
BHDALYE oD FZzRYHLTEIT
{5) Intel @ Hyper-Threading Technology
« WIILFAT: EHOTOyYEFYT EICERE
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Intel Core i7 (2008)
Memory Controller
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