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1. T6NG QUAN Vé CPU



1.1 KHAI NI&éM VA CaU TaO
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CPU viét tat cla ch{t Central Processing Unit,
tam dich 14 don vi xU li trung tam. Cé thé dudc
xem nhu nédo b0, mOt trong nhiing phan tU cot
161 nhat cla hé thong may vi tinh

Thuc chat 12 m6t mach tich hop dién t& thu nhd,
chiu trach nhiém vé moi hoat dOng clla may
tinh, xU ly cac chuong trinh vi tinh va di liéu tu
lic khdi d0ng cho dén khi tat may



CPU Block Diagram
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CPU c6 3 khoi chinh 1a:

-Bd diéu khién ( Control Unit ): 12 cac vi xU li ¢6 nhiém vu thong dich cac 1énh
cla chuong trinh va diéu khién hoat d0ng x( li,dugc diéu ti€t chinh xac bdi xung
nhip dong ho hé théng

-B0 s0 hoc-logic (ALU-Arithmetic Logic Unit): thuc hién c4c 1énh cla don vi
diéu khién va x(r 1y tin hiéu. Theo tén goi, don vi nay dung d€ thuc hién cac phép
tinh sO hoc ( +,-,*,/ ) hay cac phép tinh logic (so sanh 16n hon, nhé hon...)

-Thanh ghi ( Register): c6 nhiém vu ghi ma 1énh trudc khi xtr 1y va ghi két qua
sau khi x(r 1y
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CAC YéU T6 TAC DONG DéN HI&U
SUAT HOaT PoNG CuA CPU

TOc d6 xU 1y va toc d6 Bus ( toc d6 dr liéu ra vao
chan ) con goi la FSB

P06 rong Bus d{r liéu va Bus dia chi

Dung luong bd nhé dém Cache (L1, L2, L3)

Tap 1énh ma né ho trg (MMX, 3DNow!, SSE, EM64T,
Intel Virtualization Technology, AMD-V, ...)

Cong nghé ché tao, 1a kich thude nhé nhat cia mot
cau kién c6 thé dugc sédn xuat va dinh hinh trén dia
ban dan (45nm, 65nm, ...)

SO nhan ma né dudgec tich hop (dual core, quad core,
tripple core, ...)

Hoat dong trén nén tang cla HDH va phan mém da
dugc thiét ké toi uu cho CPU



Generation

First

Prominent Consumer CPU brands

linear / physical address space

introduced
1 1978 Intel G086, Intel 5053 _
16-bit / 20-bit (segmented)
. e Intel 80186, Intel 80188, NEC V2030
Intel 80286 16-bit (30-bit virfual) / 24-bit (segmented)
3 (1A-32) 1985 Intel386, AMD Am336
4 1989 IntelddiE, AMD Amdge
: : 32-bit (46-bit virfual) | 32-hit
5 1983 Fentium, Pentium MM
/6 1996 Cyrix 6x88, Cyrix MII
1995 Pentium Pro, AMD K5, Mx586 (19594), Rise
G PG
1997 AMD KE/-2/3, Pentium I, IDT/Centaur-C6
bove [ 36-hit physical (PAE
. 1999 Athlon, Athlon XP as above / 36-bit physical (PAE)
2000 Pentium 4
B-M1/T-I FPentium M, Intel Core
2003
—— Athlon 64, Opteron
«36- hit { d0-b N
{ ) S T 64.bit / 40-bit physical in first AMD
implementation.
g 2006 Intel Care 2
10 2007 AMD Phenom
Intel Atom, Intel Core i7 as above / 48-bit physical for AMD Phenom
7 2008
WVIA Mano
11 2010 Intel Sandy Bridge, AMD Bulldozer SSELS/AVEK, highly modular design

Céc dong CPU cla Intel va AMD theo kié€n tric x86




QUY TRINH CHE TaO CPU

O Thiét ké: Day la budc cac kién tric sU thiét ké chip, nghia 1a cdch né6 sé
lam vi€c nhu thé nao.

© Ché tao dé€ sdn xudt (wafer): DAy 14 qué trinh chinh trong viéc sdn xudt
chip

© Chudn bi ki€én khuon rap: Budc nay co ban gbm viéc cat céc chip tUr
wafer

© Péng g6i: Trong budc nay, cdc thi€t bi dau culi va
sung vao chip
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Reticle
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1.2 SO SANH CPU VA MCU

P1.0 [
P1.1 (]
P1.2 [
P1.3 [
P1.4 (]
P1.5
P1.6 [|
P1.7 [
Reset
P3.0 [|
P3.1 []
P3.2 (]
P3.3
P3.4 [|
P3.5 [
P3.6
P3.7 [|

X1 [

X2 [
GND

- Vi diéu khién ¢6

External Memory
Control (64K)

4K

Program

RAM
128 bytes

Serial
Input / Output

41/0 ports
(32 lines)

Timer 0

Timer 1

3 3111 1t

+ K&t cdu mach dién danh cho nguoi dung don gidn hon va c6 kha
ning giao ti€p truc ti€p vdi cac thi€t bi bén ngoai.
+ Gia thanh ré hon nhiéu so véi vi xUr 1y, viéc st dung don gidn,

do d6 né dugc Ung dung rOng rai vao nhiéu Ung dung cé chlc ning

don gian, khong doi hoi tinh toan phiec tap.

- Nhung thay vao cac 10i diém nay 14 kha ning xU 1y bi gidi han,
toc d6 xUr ly cham hon va kha ning tinh toan it hon, dung luong
chuong trinh bi gidi han.



Dich (compiler)

CPU
Cap 4
Dich (assembler)
Céap 3
Dich mot phan
Cap 2
Phién dich (hoac thurc thi trwe tiép)
Vi chuwong trinh chay trén phan cirng
Capo0

Cac cap lap trinh trén may tinh s6




AMD
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2. CAC CONG NGHé CPU
HIéN Dal



2.1 TOM TAT LiCH SU PHAT TRIEN

Generation| | First Prominent Consumer CPU brands linear / physical address space
introduced
1 1975 Intel 3056, Intel 3053
16-bit / 20-bit (segmentsd)
B s Intel 80186, Intel 80188, NEC V2030
Intel 30286 16-bit (30-bit virfual) { 24-bit (segmented)
3 (1A-32) 1985 Intel386, AMD Am386
4 1989 Inteld86, AMD Amd8e
- - 32-bit (46-bit virtual) [ 32-hit
5 1993 Pentium, Pentiurm MMX
5iG 1996 Cyrix 686, Cyrixe MII
1995 Pentium Pro, AMD K5, Mx586 (1994}, Rise
G MPB
1997 AMD K6/-2/3, Pentium Il IDT/Centaur-Ch
- .
. 1999 Athlon. Athlon XP as above { J6-hit physical (PAE)
2000 Pentium 4
B-MT-1 Pentium M, Intel Core
2003
— Athlon 64, Opteron
wE6- it § A s
{ ) 1 SR 64-bit / 40-bit physical in first AMD
implementation.
9 2006 Intel Core 2
10 2007 AMD Phenom
Intel Atom, Intel Core i7 as above / 48-bif physical for AMD Phernom
7 2008
WA Mano
11 2010 Intel Sandy Bridge, AMD Bulldozer SSES/ANVK, highly modular design

Phan loai CPU theo mOc thoi gian phat trién




CPU Sockets

Pin Bus Frequency

Socket CPU families Frequency (MHz)

Slot 1 f 5C242

Socket 7

Socket 370

{ PGASTO

Socket 423

/ PGA423

Socket 462

/ Socket A

Socket 478

[ mMPGA47ER

Socket 479

L MPGA47AM

Socket 754

Socket 775

/ LGAF7S

Socket 939

Socket 940

Socket 1366 / LGA1365

Socket aM2

Socket M/ mPGA4TEMT

count
242

321

370
423

462

478

479

754

FFa

939

240
#5a

940

478

Intel Celeron, Pentium II, Pentium 111
AMD K5/ K& [/ KG6-2 / K5-111

Cyrix 6x86, 6x86L, 6x86Mx, MII

IBM Gx80, oxBoL, 6x80MX

IDT Winchip 2, Winchip C6&

Intel Pentium, Pentium MMX

Rise Technology MP&

ST bx80

Intel Celeron, Pentium III

VIA C3

Intel Pentium 4

AMD Athlon, athlon 4, athlon MP,
Athlon XP, athlon ¥P-M, Duron,

Maobile Athlon, Mobile Duron, Sempron

Intel Celeron, Celeron I, Maobile Pentium 4,
Mobile Pentium 4-M, Pentium 4

Intel Celeron M, Core 2 Duo Mobile, Care Duo,
Core Solo, Mobile Celeran,

Pentium Dual-Core Mabile,Pentium III-M, Pentium M

VIA C7

AMD Athlon 64, K8 Athlon XP-M, K& Sempron,
Maobile Athlon 64, Mobile Sempron,

Turion &4 Mobile technology

Intel Celeron D, Core 2 Duo, Caore 2 Quad,
Core 2 Extreme, Pentium 4,

Pentium 4 Extreme Edition, Pentium D,
Pentium Dual-Core

AMD Athlon 64, Athlon 64 FX, Athlon 64 X2,
Dual-Core Opteron, K& Sempron, Opteron
AMD Athlon 64 FX, Dual-Core Opteron, Opteron
Intel Core i7, Core i7 Extreme Edition

AMD athlon o4, Athlon 64 FX, Athlon 64 X2,
Mobile Athlon 64 %2, K8 Sempron, Phenom X3,
Phenom ¥4, Second Generation Opteron

Intel Celeron M, Core 2 Duo Mobile, Caore Duo,
Core Solo, Pentium Dual-Core Mobile

23331323

23— 570

300 - 1400

1300 -2000

5530 - 3200

1400 - 34646

866 - 2333

1400 - 2600

1500 - 3800

1800 - 3000

1400 - 3000
2667 - 3200

1000 - 3200

1466 - 2333

Phan loai CPU theo dé cam (socket)

(MHz)
66 - 133

50 - 100

200 - 400

400-800

133 - 667

533 - 1000

2400 - 3200

33 -66F



Low-K
dielectric

Interconnect

I 1 4 SP—
Mulhi-5train
Transistor

Strained-5i

Immersion
Lithography

“Gate First”
HEMG

Long list of technology “firsts™ as a result of
successful collaborations

Phan loai CPU theo cong nghé ché
tao




r K10 - K3 r K7
Fhenom #3 Athlon 64 Athlon
Phenom X4 Athlon 64 X2 Athlon XP
Phenom II X4 Sempron 64 Ciuron
Third Generation Opteron Sempron
2009 20407 2005 2003 2001 1999
L 2008 L 2006 2004 2002 { 2000 1998
Mehalem Core Mobile NetBurst
Core i7 Celeron Dual-Core Celeron M Celeron
Core iY EE Core 2 Duo Core Duo Celeron D
Core 2 Quad Core Solo Pentium 4
Pentium Dual-Care Pentium M Pentium D

AMD vs Intel Market Share

Updated 10th of June 2009

80%

60%

Market Share

0%

M |

0%

Q1 2004
Q2 2004
Q3 2004
Q4 2004
Q1 2005

AMD: K7 -> K8

Opteron
Athlon 64
Athlon 64 X2
Sempron 64

04/2003

Q2 2005
Q3 2005
Q4 2005
Q2 2007
Q3 2007
Q4 2007
Q1 2008

Intel: Netburst -> Core

Pentium D Processor
Pentium Dual Core
Core 2 Duo
Core 2 Quad

01/2006 b
day

Q2 2008

Q3 2008

Q4 2008
Q1 2009
G2 2009

Cac mac lich str phat trién quan trong gan




2.2 INTEL CPU

2.2.1 Processor Pentium II1I :
A — Gi6i thiéu : b0 sung 70 1énh mdi (Streaming SIMD
Extensions - SSE) gitp téng hiéu suat hoat ddng clia BXL
trong cac tac vu xU ly hinh anh, audio, video va nhan dang
giong noi.
B — Cac loai Pentium II: gdm cdc tén ma Katmai, Coppermine
Vé Mizalatin

Intel Pentium Il processor family

Desktop

Standard Logo| Mobile Logo

Code-named| Core Date released

Katmai (250 nm}|May 1999
Coppermine ({180 nm} | Mar 2000
Coppermine-T {180 nm} | Aug 2000
Tualatin (130 nm} | Apr 2001

Gia dinh bd xtr ly Pentium 3



CAC THONG Sé6 Ky THUAT

T6c d0 CPU tu 500 MHz dén 1.300 MHz
TOc d0 Bus ( FSB ) 100 MHz va 133 MHz
B0 nhd Cache tu 256K- 512K

N&am san xuat : 1999 -2000

PE& cam trén Mainboard 1a Socket 370

Dé cam CPU - Socket 370 trén cdc Mainboard Pentium
3



2.2.2 PROCESSOR PENTIUM1V :

A - Cac loai Pentium IV :

Intel Pentium 4 1a BXL thé hé th( 7 dong x86 pho thong, (ndm
2000). P4 s dung vi kién tric NetBurst c6 thi€t ké hoan toan
mo&i so vOi cac BXL cii (PII, PIII va Celeron st dung vi kién tric
P6).

Cong nghé n6i bat duodc ap dung trong vi kién tric NetBurst nhu
Hyper Pipelined Technology m& rOng s6 hang 1énh x(r 1y,
Execution Trace Cache tranh tinh trang 1énh bj cham tré khi
chuyén tU b0 nhé dén CPU, Rapid Execution Engine téng tOc b
dong xUr 1y toan hoc, bus hé thong (system bus) 400 MHz va 533
MHz

Cac cong nghé Advanced Transfer Cache, Advanced Dynamic
Execution, Enhanced Floating point va Multimedia Unit,
Streaming SIMD Extensions 2{SSE2) ciing dugc cdi tién nham
tao ra nhimg BXL tOg *" _ \., kha nang tinh todn manh hon,
xU 1y da phuong tié1




Intel Pentium 4 processor family

COriginal Logo

New Logo

Desktop

Laptop

Code-named | Core

Date released

Code-named

Core

Date released

EXTREME
ECITION

Pentium’4 HT
Extreme

inside™

Prescott 20 XE |90 nm}

Feb 2005

Willamette (180 nm}|Mov 2000
Morthwood {130 nm}|Jan 2002 Morthwood (130 nm}|Jun 2003

Frescott (90 nm) |Mar 2004
Morthwood | 431 )| Apr 2002

Pentium 4-h
Hyper-threading [HT}

Morthwood (130 nm} | May 2003
Prescott (90 nm) |Feb 2004 Morthwood (130 nm}| Sep 2003
Prescott 2 {90 nm} |Feb 2005 Prescott (90 nm} |Jun 2004

et T | Cedar Mill (65 nm) |Jan 2006

inside™
=
| Gallatin XE (130 nm} | Sep 2003

Gia dinh b6 xtr ly Pentium 4




B- PaC TINH VA Ky THUAT CuA CHIPSET
PENTIUM IV

Gidi thiéu chung:
- C4c 1oai Chipset Pentium IV sU dung

Mainboard c6 Socket 423, 478 hoac 775 va ¢6 Bus
tu 400~800 Mhz.

- Tuy theo moi loai ma c6 ho trg(Support) cong
nghé siéu phan ludng (Hyper-Threading
Technology) hay khong



Pac tinh ttvng ho Chipset

Ho Chipset Pac tinh chung Tén Chipset Pac tinh riéng
-Cache:256K
Hau hét cé4c loai chipset -Support:SDRAM 133
Intel 845 déu c6 tOc d0 Bus tU Mhz,DDRAM 200~266
400~533 Mhz va hO trg cho Intel 845, Intel Mhz.
Intel 845 viéc di€u khién ciing nhu két | 845GL -Support HDD Ultra ATA
n0i céc thi€t bi phan clng 100~133.
nhu:k&t n0i mang LAN, di€u -Support AGP 4X

khién sound card, card AGP...

-Cache:256K
-Support:DDRAM 266

Mhz.

Intel 845E,Intel -HO trg cong nghé siéu phan
845GV, Intel ludng.(Hyper- Threading-
845G Technology)

-Support HDD Ultra ATA
100~133.

-Support AGP 4X




Intel 845GE, Intel
845PE

-Cache:256K

-Support: DDRAM 333

Mhz.

-HO trQ cong nghé siéu

phan ludng.(Hyper- Threading-
Technology)

-Support HDD Ultra ATA
100~133.

-Support AGP 4X

Intel 848

Hau hét céic loai chipset

Intel 848 d€u c6 tOc dO Bus tu
533~800 Mhz va ho trg cho viéc
diéu khié€n ciing nhu két ndi cic
thi€t bi phan cUng nhu:két nbi
mang LAN, di€éu khién sound

card, card AGP...

Intel 848

-Cache:512K

-Support: DDRAM

266~400 Mhz.

-HO trg cong nghé siéu phan
lubng.(Hyper- Threading-
Technology)

-Support HDD Ultra ATA
100~133 & SATA(Serial
ATA) 150 Mhz

-Support AGP 8X
Hau hét cé4c loai chipset -Cache:512K
Intel 850 déu c6 tOc d Bus 400 | Intel 850 -Support:RDRAM 800
Intel 850 Mhz va ho trg cho viéc Mhz.




Intel Pantium 4
Processor

QDR 200 1.6 GRS
DOR 266 2.1 Gifs

Intal” Huk Archilecturn

B & Channel
¥ ATA 100 MB/f= Ariclio
2 1DE Ghannals
: 133 L PCI
tAESs

3 LAM
Interface

4 USE FPaorts

Flash BIOS

So d6 diéu khi€n cac thiét bi va hién thi cac thong sé ky thudt clua ho Chipset Intel 845.




2.2.3 PROCESSOR CELERON

© La dong vi xUr 1y gia ré, huéng dén nguoi dung
van phong pho thong

Intel Celeron processor family

Desktop Laptop
Criginal Logo New Logo
Code-named Core Date released | Code-named Core Date released
Chsiron: B el Mendocine | (250nm) | Jan 1999
Mendocing  |{250nm) Aug 1993 ;
. : Coppermine  [{180nm) Feb 2000
Coppermine  |{180nm] Iar 2000 3
; ! Tualatin {130nm} Apr 2002
Tualatin {130nm} Oct 2001
: Morthwood {130nm} Jun 2002
Willamette {180nm} May 2002
Yonah-512 {Banm) Apr 2006
MNorthwood {130nm) Sep 2002 s (65nm) Jan 2007
Conrog-L {B5nm) Jun 2007
Prescott {(90nm) Jun 2004
Cedar Mill (B5nm) May 2006
Banias {130nm) Jan 2004
Dothan {90nm) Aug 2004
Yanah {BAnm}) Apr 2006
IMerom (B5nm} Jan 2007
Merom dual {65nm}|Jul 2008
Allendal dual {5 Jan 2008
e el | i Penryn dual (85nm)| Q3 2008

Gia dinh bd xtr ly Celeron




2.2.4 PROCESSOR 64 BIT, KIéEN TRUC
NETBURST, EM64T

2.2.4.1 P4 Prescott (nam 2004)

Vi kién tric NetBurst 64 bit (Extended Memory 64 Technology -

EM64T) dau tién duoc Intel st dung trong BXL P4 Prescott (tén

ma Prescott 2M). Prescott 2M ciing s dung cong nghé 90 nm, b0
nhé dém L2 2 MB, bus hé thong 800 MHz, socket 775LGA.

Ngoai cac tap 1énh MX, SSE, SSE2, SSE3, cong nghé HT va kha
ning tinh toan 64 bit, Prescott 2M (trtr BXL 620) c¢6 ho trg cong
nghé Enhanced SpeedStep dé€ t6i uu toc d0 1am viéc nham tiét
kiém dién nang.

Cac BXL 6x2 c¢6 thém cong nghé do héa (Virtualization
Technology). Prescott 2M c6 mOt sO toc d0 nhu P4 HT 2.8 GHz ,
3.0GHz ......... 3,8 GHz .



2.2.4.2 Pentium D

Pentium D (ma Smithfield, 8xx) BXL 16i kép (dual core)
dau tién cla Intel, cdi tién tU P4 Prescott nén ciing gdp
mOt s6 han ché nhu hién tugng that c6 chai do bang thong
BXL & mUc 800 MHz (400 MHz cho moi 16i), dién ning tiéu
thu cao, tda nhiéu nhiét.

Smithfield sdn xuat cong nghé 90nm, c6 230 triéu
transistor, b0 nhé dém L2 2 MB (2x1 MB, khong chia sé),
bus hé thong 533 MHz (805) hodc 800 MHz, socket
T75LGA.

Ngoai cac tap 1énh MMX, SSE, SSE2, SSE3, Smithfield
dugc trang bi tap 1énh mdé rong EMT64 ho trg danh dia
chi nh& 64 bit, cong nghé Enhanced SpeedStep (830, 840).
Mot s6 BXL thuOc dong nay nhu Pentium D 805 (2,66
GHz), 820 (2,8 GHz), 830 (3,0 GHz), 840 (3,2 GHz).



2.2.4.3 Pentium Extreme Edition (2005)

BXL 16i kép danh cho game thU va nguU0i dung cao cap. Pentium
EE sU dung nhan Smithfield, Presler cUa Pentium D trong do
Smithfield s&' dung cong nghé 90nm, bd nhd dém L2 dugc mo
rOng dén 2 MB (2x1 MB), hO trg tap 1énh MMX, SSE, SSE2,
SSE3, cong nghé HT, Enhanced Intel SpeedStep Technology
(EIST) va EM64T.

Intel Pentium D processor family

Desktop

Original Logo New Logo

Code-named | Core |Date released

Smithfield (90nm) | May 2005
Fresler (B5nm}|Jan 2006

Presler XE (B5nm} | Jan 2006




What is Dual Core

* Two independent execution cores in the same processor

« Specific implementations will vary over time
— Driven by design efficiencies and optimizations
-No change to OEM designs or End User experience

Core0 | Corel dimmys =) = Core0  Coref

L2 Cache L2 Cache - L2 Cachie |

Pentium® D Processor Multi-Chip Processor
90 nm process — 65 nm process

Su khac biét gitra Pentium D va Pentium Extreme Edition



2.2.5 PROCESSOR 64 BIT, KIéEN TRUC
CORE

Intel Core v&i nim cdi ti€n quan trong 12 kha ning m& rOng
thuc thi ddng (Wide Dynamic Execution), tinh ning quan ly
dién ning thong minh (Intelligent Power Capability), chia s€
b0 nh& dém linh hoat (Advanced Smart Cache), truy xuat
b0 nh& thong minh (Smart Memory Access) va ting tOc
phuong ti€n sO tién ti€n ( Advanced Digital Media Boost) .

Nhing cdi ti€én nay sé tao ra nhiing BXL manh hon, kha
niang tinh todn nhanh hon va gidm muUc tiéu thu dién ning,
tOa nhiét it hon so v&i kién tric NetBurst.



Intel Core 2 processor family

Original New | ~ Desktop | ~ Laptop _
logo * logo Code-named Core Date released Code-named Core Date released
'inl:el' : oo ad I mml i S IMerom dual {65 nm) |Jul 2006
CORE y Allendale dual (65 nm) [Jan 2007 i -dual |145 am) | Jan 2008
Duo inside” INRNELE dual {45 nm)} [Jan 2008 & :
1| Conroe XE dual (65 nm) |Jul 2006 Merom XE  |dual {65 nm) |Jul 2007
CORE Kentsfield XE quad (B5 nm) MNov 2006 Penryn XE dual {45 nm) |Jan 2008
B | orkfield XE  |quad (45 nm)|Mov 2007 Penryn XE quad (45 nm}|Aug 2008
o |kentsfield quad (65 nm)|Jan 2007 _
Yorkfield quad (45 nm)|Mar 2008 i R | g
: ; Merom | Solo (65 nm) | Sep 2007
Desktop version not available
Penryn | Solo (45 nm) |May 2008

* Sort by initial date released

List of Intel Core 2 microprocessors

Tong hop céac dong vi xtr ly Core 2




WIDE DYNAMIC EXECUTION

Thuc thi dong 13 su két hop cla nhiéu ky
thuat (phan tich ludng dit liéu, thuc thi suy
doan, thuc thi phi th( tu,...)

Trong kién tric Core, hang 1énh thuec thi dugc
thiét ké dai hon (14 khau) va cé dén 4 hang
1énh thuc thi cung lic .

MOt tinh ning nita rat ngan thoi gian thuc thi
1énh 1&4 macrofusion.

Trong Intel Core, ky thuat ti€t kiém ning luong
thoi gian micro-op fusion tung dugc dung trong
b6 xU 1y Pentium M.



Hang [8nh 14 khau

L

Bo dém sdu haon

W

4 bb @mai ma

Lo

4 b thuc thi vi lénh |

L

Micro va
Macro Fusion

St

ALL tién hién

¥

M6i nhan cé thé xi 1y déng thdi 4 hang 1énh

) —

Nap lEnh va ' Map lénh va
tién gidai ma : tién pidi ma
L LT
Hang l&nh Hang lénh
Tt Tt
Gidai ma Gidi m3a
L LT

| i tén/ cap phat

£ tén/ cap phat

L L
| Gidi phéng Giai pheing
l Fal T i LT
Lap lich Lap lich
Tt Tt
Thare thi Thire th




INTELLIGENT POWER
CAPABILITY

DE& danh gia hi€u qua hé thong dién toan hién tai la
chi s6 hiéu néng/dién ning tiéu thu. Pi€u nay c6 nghia
chi can gidm luong dién ning tiéu thu la da tang do
hiéu qud hé thong. Vi vay Intel Core thiét ké Intel
Intelligent Power Capability d€ ti€t kiém dién ning.

Cong nghé hién dai da cho phép Intel thiét ké co ché
tat m& cOng ludn 1y theo yéu cau. Kién tric Core cé
khd ning tat mOt hé thong con trong b0 vi xU 1y khi
khong can dung dén dé tiét kiém dién ning; nhung
van ddm bado kich hoat ngay khi can d€ khéng anh
hudng dén tOc d6 chung clla bo vi xUrly .



ADVANCED SMART CACHE

Intel thi€t ké trong vi kién tric Core mOt b6 dém L2
dung chung cho ca hai nhan vi x( 1y d€ nang cao hiéu
ning, ting phan hiéu qua truy xuat dr liéu .

Cong nghé nay con cho phép phén chia ddng dung
luong viing dém theo nhu cau tUng nhan. Khi nhan
th( nhat khong can dung dén b6 dém thi toan bd
vung dém L2 dung chung c6 thé dugc chia hét cho
nhan th( hai; va ngudc lai. Piéu nay giup ting hiéu
qud st dung b0 dém, tranh dugc trudng hop thiéu
b0 dém, dong thoi tan dung hiéu qua toc dd dap Ung
cao cUa dém L2.



SMART MEMORY ACCESS

Cong nghé Intel Smart Memory Access c¢6 hai ky
thuat quan trong 1a nap trude dir liéu (memory
disambiguation) va b0 nap 1énh tién tién
(advanced prefetcher) .

Intel Smart Memory Access cliing ¢6 bO nap 1énh
(prefetcher) tién ti€n khong chi lam nhiém vu
nap dit liéu vao bd nhd ma con chuyén dir liéu
san sang tai vung dém dé tan dung dugc toc do
truy xuat cao cla vung dém.



ADVANCED DIGITAL MEDIA
BOOST

Tang tOc thuc thi 1énh Streaming SIMD
Extension (SSE), vi kién tric Core trang bi cong
nghé Intel Advanced Digital Media Boost ho trg
xU 1y cac phép toan SIMD 128bit.

Trudc day, bo vi xU Iy chi ho tro cac phép toan
d6 dai 64bit nén mot 1énh SIMD 128bit bulc
phai chia d6i va xU 1y trong hai xung.

Cong nghé Intel Advanced Digital Media Boost
trong vi ki€n tric Core chi xUr 1y trong mt xung
nén rut ngan gap doi thoi gian xr 1y dt liéu cla
cac Ung dung video, &m thanh, d6 hoa, va dang
dirlidu ding tap 1énh SSE, SSE2. SSES.
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2.5.1 Intel Core 2 Duo :

BXL 16i kép cong nghé 65 nm, ho trg SIMD
instructions, cong nghé Virtualization Technology cho
phép chay cung lic nhiéu HDH, ting cudng bao vé
hé thong trudc su tan cong cla virus (Execute
Disable Bit),ti€ét kiém dién ning (Enhanced Intel
SpeedStep Technology), quan 1y may tinh tu xa (Intel
Active Management Technology)

Cong nghé cache chia sé, tUc 1a hai nhan dung chung
mOt b6 dém 2MB hodc 4MB gitp viéc truy xuat
cache linh hoat hon rat nhiéu

Cac cong nghé tich hop khdc nhu Smart Memory
Acces cdi tién tOc d6 truy xuat b0 nhé, Advanced
Digital Media Boost ting cuong céc tap 1énh xUr 1y
cho cac Ung dung media... da 1am cho Core 2 Duo
manh va tiét kiém ning luong hon rat nhiéu so voi
Core Duo



Ho Core 2 gdbm 3 loai chinh :

Core 2 Duo thay thé cho Pentium 4 va Pentium D

Core 2 Quad la Core 2 Duo 4 161

Core 2 Extreme thay thé cho Pentium Extreme Edition
Dudi day 1a tém tat nhimg tinh ning chinh cla ho Core 2

Vi cau tric Core

32KB Cache 1énh L1 va 32 KB Cache d{t liéu L1 cho m6i 16i

Cong nghé Dual-Core hoac Quad-Core

Cong nghé xr li sdn xuadt 65nm

Socket 775

FSB 800/1066/1333 MHz

2MB, 4MB hodc SMB b6 nhd Cache L2 hop nhat

HO trg cong nghé Intel Virtualization ( ngoai trtr Core 2 Duo E4300 )

HO trg cong nghé Intel EM64T

HO tro tap 1énh SSE3

H6 trg Execute Disable Bit

HO trg kha ning qudn li ngubn théng minh

HO trg cong nghé Enhanced SpeedStep



Khu vuc cla b0 vi xtr 1i Core 2



2.5.2 CORE 2 EXTREME

All Intel® Core™2 Extreme processors feature:
'I'ntel' R Intel® Virtualization Technology<
CORE # Enhanced Intel SpeedStep® Technology s

Fateprme Imride

= Ewecute Dizable Bits

#= Intel® 64 architectures

i - Intel® P _
Processor : : N”'T'_beri - I”_tlg_l"_ﬁ"._ : Trusted : E:".'rE_"'Elte
Mumber T WIIEERITT Execution | D'=aoe

Cores @ Technologys . Technology© Bit<
45 nm . .
1600
qqqqq 12MB & 3.2 )
QXS775 o Gz MHz 4 v v v
FSE
1600
12MB . 3.2
QX9770 2 ci | MHz 4 v v v
FSE
1333
qxosso 2MEB3gHz ¢ Mz 4 v v v
L2 -
FSE
65 nm
1066
4MB & 2.93
X5800 - cho | MHz 2 v v v
FSE
1333
qxssso - °MB o 3GHz ¢ MHz 4 v v v
L2 -
FSE
1066
8ME  2.93
QX6300 = = r;?éz 4 v v v
1066
. 8ME  2.66 )
QXE700 7y GHz E_l"é v v v

Cac dong Core 2 Extreme




2.5.3 CORE 17

Ra d0i thang 11 nam 2008

Core™ i7 1a thanh vién dau tién trong ho vi kién
tric Nehalem cua Intel.

B6 nhé dém L3 dung luong 8MB va ba kénh b0
nhd DDR3 1066 gitup mang lai hiéu suat hoat
dOong b0 nhé tot nhat .

Core™ i7 Extreme Edition bd tinh ning chbOng ép
xung .

Cong nghé ting tOc Turbo Boost gilip nang cao
hiéu suat hoat dong cho pht hop véi nhu cau va
khoi lugng cong viéc cla ngudi dung.



Cong nghé san xuat 45 nanomet high-k ¢Ong kim loai
tién ti€n cla Intel .

Cong nghé Turbo Boost sé tu dOng diéu chinh xung
nhip dong ho cla m6t hay nhiéu nhan x( 1y trong s0 4
nhan xU 1y d0c 1ap doi véi cac Ung dung don hodc da
lubng .

Tang tOc dO chuyén tai cac bit va bite may tinh vao/ra
b6 xU 1y vOi cong nghé Intel® Quickpath .

C A 1 2 *A 1 A 1 ~ TT rmi d- 2 1
Ong ng Intel Core iT processor family l lng Cu a Inte
Desktop
New Logo
Code-named Core Date released

BN Bloomfield quad (45 nm) Mov 2008

intel' ' E
k| |Bloomfield Extreme Editon |quad (45 nm) Nov 2008
CORE inside
fnside




2.3 AMD CPU

AMD - Advanced Micro Devices 1a mbt cong ty
chuyén vé sdn xuat cac chat ban dan Hoa Ki, ¢6
dai ban doanh ¢ Sunnyvale - California

Pugc thanh 1ap ndm 1969 do Jerry Sanders va

nhém nhan vién cii cUa Fairchild Semiconductor
sang lap



1Q09 Top 20 Semiconductor Sales Leaders ($M)

109 | 2008 2008 Tot | 08/0T % | 1009 Tot
Rank|Rank| Company | Headquarters| "o " | change | Semi ,
AOVANCED MICRO DEWICES Splits: ¥
1 1 |Intel us 34,490 -2% 6,573 as of 2-Jun-2009
2 2 |Samsaung South Kosrea 20,272 2% 3,686 g ”u“\\‘ '
3 5 |Toeshiba Japan 10,422 2% 2,608 ] Pt
4 32 m us 11.618 «13% 1,982 A " (_.-“’ ‘V'--"I’“, _
5 | & |sT Europe 10,325 3% 1,660 ol LUP : J,w““.
& | 8 |Qualcomm™ us 6477 15% 1,316 \."f\ IV
7 | 9 |Sony Japan 5420 | -11% | 1,270 Mo N
8 7 |Renesas Japan 7.017 1 2% 1,233 5| T P STV TANY T
B 12 |AMD .S 5808 =1% 1,477 b
10 4 [TSMCT Taiwzan 10,556 8% 1,162
1" 14 |Micron s 5668 % 1,010 Tuloe Sepla R Tanto Fard a0
12 11 | Infineon Europa 5903 2% 870 o 020 I ' ' ' ' ' [
13 | 10 |Hynix South Korea | 6,182 -33% 927 s ]
14 | 13 |NEC Japan 5,732 i BG3 D00
15 | 18 |Broadcom™ U.S 4,509 20% 853 =l I
16 18 |[Panasonic J‘ﬂpﬂﬂ 431 43% BE0 Copyright. 2009 Yahoo! Inc. http://finance .yahoo.com/
17 17 |Fujitsw Japan 4,536 =1% B0
18 16 |Freescale us 4959 1% 738
15 22 |Sharp Japan 3411 =1 ¥ T80
20 | 25 |MediaTek™ Taiwan 2,845 16% 704
*Foundry ““Fabless

Sourca: IC Inskghts, company rapodts

Nha cung cap 16n th( 2 thé gidi vé cac b0 xUr Iy may tinh (CPU) trén
nén x86.

Nha cung cap card d6 hoa va b0 xUr 1y d6 hoa (GPUs) 16n th( ba thé
gidi, k€ tir khi ndm quyén s4 hitu céng ty ATI Technologies vao ndm
2006.

Nam 2008, AMD dUng th(r 12 trong cac nha SX chat ban dan hang
dau thé gidi, hién dang ding thr 9 ¢ quy 1 nadm 2009.

AMD ciing nam gilt 21% c6 phén trong Spansion, m{t nha cung cap
b0 nhd flash khéne thav d6i (non-volatile).



Socket 754

Clawhammer Athlon 64 FX

2200 - 2600 Mhz

1800 - 2400 MHz Newcastle
. Athlon 64
2400 Mhz__C1aw!

1800 - 2200 MHz

Socket 939

Sccket AM2

Socket 940  130nm _ Athlon 64 X Stedgehammer 5500 . apg mHz
Aandon Thunderbird 850 - 1400 Mhz
Fsein0 [ Morgan _  gog. 1300 Mz
180 m pitfie 00 - 050 MHz
Athlon XP___Falomimo 4533 1733 MHz
L Athlon Thunderbird 400 - 1400 MHz
Thorton 2000 -2133 MHz
_Socket A sandon Xp /. Thoroughbred & 467 4733 Mz
FoB 133 Thoroughbred B 1400 sosn wbia
130 o Duron___#oplebred 4400 - 1600 MHz
- Sempron (Tored B) 4500 _ 2000 MHz
Atndon XP___BEMON_ 4833 - 2167 MHe
Fseoon  Aon P Baron 500 go0p g

180 nm

FSB 100

Qrion

500 - 700 MHz

- 550 - 1000 MHz

© 2006 TG Publishing AG, Lab Munich




@

ATI Radeon™
HD Graphics

Quad Graphics Ready

AMD Phenom™ Pirectx® 101 & uvo AMD 790 Chlpset
Processors ' presst20 Technology

Performance-

True Quad-Core Design per-watt 42 PCI Express® 2,0 Lane
Shared L3 Cache Multi-Monitor ATI CrossF

Cool'n’'Quiet™ 2.0 Technology
HyperTransport™ 3.0 Technology

HD Performance - Scalability - Energy Efficient ‘ |

Bd 3 cdng nghé hién dai nhat ctia cédng nghé AMD hién nay — Spider Platform



SO SANH CHIPSET INTEL VA AMD

| 8.5 GBfs

Intel® Fast
Memary Access

PCl Express B
%16 Graphics GBJs

: 2 GBJs | DMI
10 Hi-Speed USB 2.0 Ports; 60 . Intel” High
Dual EHCI: USB disable MB/s Definition Audio
500 Intel* Quiet System
6 POl Express® x1 XiTe Technolog

eachx1

LPC | or SPI htd'l-la‘uixsmraga
Intel® GhE LAN Technology

I = Optional

Chipset Intel 965P

AMD Phenom™ X4
AMD Phenom™ X3
AM2+ AMD Athlon™ FX

! AMD Athlon™ X2
Socket : AMD Athlon™

DDR2-1066 MHz AMD Sempron™

]
(275557 Express® 2.0
1x8 PC1
ﬁ' Express® 2.0

6x1 PCI
mnm Express® 2.0 GPP

Fully Integrated Solution
HOMI+HDCP+Audio

SERIAL

B S L,m 6 x SATA 3.0 Gb/s

PCI Interface
HD Audio

Parallel ATA

Advanced Clock Callbration

Chipset AMD 790GX

[ ——




AMD Athlon™ 64 X2 Dual-Core Processor Architecture (Socket 939)

Integrated DDOR Memory Controller
' High-performance, high-bandwidth
Dezigned to reduce DRAM | atency
. Boosts performance for many applications, especially memany
irtensive applications
PC-3200 (DOR-400), PC-2700 ([DDR-333), PC-2100 (DDR-265)
or PC-1600 (DOR-200)
- Unbuffered DIMM=
- 128-bit interface

AMDGS Technology Core -  Upto 6.4GB/s memory bandwidth

. Leading-edge performance for 32-bit
and &4-bit carnputing i ! ! !
Additional &4-bit internal registers for
computing performance Integrated DDR Merory Controller
Addreszability beyond 4GB for new . —_———
cap abilites
Enhanced Virus Protection™

Cache
Large on-die cache mermory

-  E4KB L1 instruction cache per core
-  E4KB L1 data cache percore

- S1Z2KEBor 1024KB L2 cache per core HyperTransport™ Bus
-  &40KB ar 1152KE total effective cache per care . & sustermn bus that uses HyperTransport
- 1Z220KE or 2204KE total effective cache per processor technology for high-speed IO
- Designed to improve performance for many applications, EomHEnICa0 g _
ruli-thre aded applications - Up to 85B/s of available systam

b andwidth

Kién trdc bd xtr ly Athlon 64 X2 Dual Core




CAC CHE b6 HOaT PONG CUA ATHLON

64

Table 1-1. Operating Modes
Operating Application i Register el
Operating Mode System Required H;W“:'I-"'Lﬂ Address | Operand | extensions |  GPR
equired | size (bits) | Size (bits) Width (bits)
::-::dﬂit yes 6 yes 64
32
I'hngdge Mew 64-bit O3 - -
Compatibility no B no =
Mode 15 16 16
32 32
Protected Mode _] 4 16 2
s Legacy 32-bit 05 -
Mode | virtual-sose e L
Mode 16 16 16
Real Mode Legacy 16-bit OS




L2 Cache| |L2 Cache

L2 Cache| |L2 Cachel|i

L3 Cache
Cache riéng Cach8chidsd® 3 == Sssoessssreessssosssssssomsenss
+ AMD CPUs * Core Duo S y
- — CPU dual-core kién truc K10
L2 Cache| |L2 Cache| |L2 Cache| |L2 Cache
Cac CPU Qua-Core cta Intel hién hanh : L3 Cache :

» Core 2 Quad
+* Core 2 Extreme QX

_____________________________________________________________________

CPU quad-core kién tric K10

So sanh gilra cac gidi phap L2 memory cache gitra Intel va AMD




THE END

AMD

PhenomX4

Cam On cac ban da quan tam theo doi



TAI LIEU THAM KH30

Bach khoa toan thu md& Wikipedia (wikipedia.org)

Trang chu chinh thic cUa 2 céng ty AMD
(http://www.amd.com) va Intel (http:/www.intel.com)

Gido trinh “Phan clng may tinh toan tap”
(http:/www.hocnghe.com.vn)

Thé gibi cing may tinh (http://www.techreport.com)

Bai gidng v€ cau tric vi diéu khién va vi xU Iy truong PH
Cambridge

(http://www.mitchellwebdesign.com/arm/lecturel/lecturel-
1.html)

Thé gidi CPU (http://www.cpu-world.com)
Thé gidi vi tinh (http://www.pcworld.com.vn)
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