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Dual-Core Intel® [tanium® 2 Processor,

MOORE'S LAW

Intel® Pentium® Il Processor
Intel* Pentium® m:cuw‘//
Intel 486 Procasser L

Intel386™ Processor /

285‘//‘
i

8086‘/

8080 -
eo0g, 4
4004 &

Intel® Itanium® 2 Processar |
Intel Hanlum® Processor
el Pentium’ 4 Pru:essw_'/.‘

Intel* Pentium® B Prnr_ﬁ;‘z

transistors
10,000,000,000

1,000,000,000

100,000,000

10,000,000

1,000,000

100,000

10,000

1970 1975 1980 1985 1950

1,000
1985 2010

el 00l 5 Jgaz jo il &8 b slaoaisly p Slasin

2000 2005

Design 1989 — 1993 Pentium susjls y (¥

60 MHz, 66 MHz

3.1 M transistors

0.8 micron

5 stage pipeline

8 KByte instruction and 8 KByte data
caches (writeback)

. Branch predictor

. Pipelined floating point

. First superscalar 1A-32:
executing 2 instructions per clock

capable of

Intel 486™ DX ouijls y ()

Design 1986 — 1989

25 MHz, 33 MHz

1.2 M transistors

1.0 micron

5 stage pipeline

Unified 8 KByte code/data cache (write-
through)

o First 1A-32 processor capable
executing 1 instruction per clock cycle

of

Pentium I1(Katmai) susjls y (F

Introduced: 1999

450 MHz, 500 MHz, 533 MHz, 600MHz
9.5 M transistors

0.25 micron

o 16 KByte L1I, 16 KByte L1D, 512
KByte off-chip L2

) Addition of SSE instructions.

Pentium 11 ousjls (¥

Design 1995 — 1997

233 MHz, 266 MHz, 300 MHz

7.5 M transistors

0.35 micron

16 KByte L1l, 16 KByte L1D, 512
KByte off-die L2

o First compaction of P6 microarchitecture

Pentium IVousjls » (£

Introduced: 2000

1.3GHz ... 2GHz ... 3.4GHz

42M ... 55M ... 125 M transistors

0.18 ... 0.13 ... 0.09 micron

Latest one: 16 KByte L1l, 16 KByte
L1D, 1M on-chip L2

o Very high clock
performance

speed and SSE

Pentium I11(Copperming)euijls » (&

Introduced: 1999

500MHz ... 1133MHz

28 M transistors

0.18 micron

16 KByte L1, 16 KByte L1D, 256KByte
on-chip L2

o Integrate L2 cache on chip, It topped out
at 1GHz.
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Intel® Itanium 2® ousjls 5 (A

Introduced: 2002

1GHz

221 M transistors

0.18 micron

3 levels of cache

32 KByte 1&D L1

256 KByte L2

integrated 1.5MByte L3

Based on EPIC architecture

Enhanced Machine Check Architecture

(MCA) with extensive Error Correcting Code
(ECC)

Intel® Itanium® susjls » (V

Design 1993 — 2000

733 MHz, 800 MHz

25 M transistors

0.18 micron

3 levels of cache

16 KByte L11, 16 KByte L1D

96 KByte L2

4 MByte off-die L3

Superscalar degree 6, in-order machine
First implementation of 64-bit Itanium

architecture
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C.P.U

Central processing
unit

Program control

Instruction

unit

Arithmetic logic |

Data

unit

A J

Memory Input /
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Output

Device
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Information Time Unit
Unit

Processor LSI
(Larg Scale Integrated Circuit)

CPU, 1/O Devices.
I/0O processors, Memories

Block of Data Vo' V" S

Register MSI Register, Combinational Word Vot 1o S
(Medium Scale Integrated circuit) |simple Sequential ckt
Gate SSI Logical Gates,FFs Bit Vo 1.*S

(small scale Integrated circuit)
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