g g Chuong2: T6 chiic CPU

Muc tieu :
m Nam dudc chiic nang cia CPU

m Hiéu dudc cac thanh phan bén trong CPU.
m Nam dugc cach CPU giao tiep véi thiet bi ngoai vi.
m Biet dudc cac dac tinh ciia CPU ho Intel
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*sz Hé thong so

=
Co | s6 | dangky so6 va ky tu bieu dién s6
Hé dém | SO ky
nhi phan o | P
bat phan 8 | 8 01234567 Ex:24,
thapphan | 10 | 10 0123456789 Ex:12,
thap luc 16 | 16 |0123456789ABCDEF

phan EX:;F%E e ePy—2
: U O



Hé thong so

é thong so la gi ?

Vao thol diem do, viéc dung cac que de dem la 1 y tudng vi dai!! Con viéc dung
cac ky hiéu thay cho cac que dem con vi dai hon!!!!

Mot trong cac cach dé biéu dién 1 s6 hién nay la sif dung hé thong so dem
decimal.

Co nhiéu cach dé biéu dién 1 gia tri SO. Ngay Xua, con nguoidung cac que de
dem sau dé da hoc ve cac h|nh trén matdat va trén giay.

thi du s0 5 Ian dau ducc bleu dién bang | | | | | (bang 5 que)
Sau d6 chir s6 La M4 bat dau dung cac ky hiéu khac nhau de bieu dien nhiéu
sO gon hon.

Thi du soO 3 van bleu dien bdl 3 que | | | nhung so 5 thi duoc thay bang V con
so 10 thi thay bang X.
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g @ Hé thong s6

Su dung que de dem la 1 y nghia vi dal o’ thoi diém nay.Va viec
dung cac ky hiéu dé thay cho cac que dém cang vi dai hon!!!.

Mét trong nhing cdch tot nhat hién nay la dung hé thong so
thap phan (decimal system).
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Decimal System

-

Con ngudi ngay nay dung hé 10 dé dém.Trong hé 10 ¢c6 10 digits 0, 1, 2, 3,
4,5,6,7,8,9 S

Nhung ky s6 nay cé thé biéu dién bat ky 1 gia tri nao, thi du :

754

1 i
?'1ﬂ2+5'1ﬂ + 4 « 18 = fO@ + 58 + 4 = 7L}
digit
base position
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A\

k.

Vi tri cha tung ky s6 rat quan trong, thi du néu ta dat "7"

O cuai thi:
547
no se la 1 gia tri khac :
2 1 A
S =18 + 4 = 18 + F = 18 = 588 + 48 + 7 = LL47
digit
base position
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h

ong thong minh nhu con nguol,né dung trang thai cta dién ta :
on and off, or 1 and 0.
MT dung binary system, binary system c6 2 digits:
0, 1

Nhu vay cd so (base) la 2.
Moi ky so (digit) trong hé binary number dudc goi la BIT, 4 bits nhém

thanh 1 NIBBLE, 8 bits tao thanh 1 BYTE, 2 bytes tao thanh
1 WORD, 2 words tao thanh 1 DOUBLE WORD (it dung):

nibble hit

High Bit Low Bt
! +
agg1a111 aae1e111 II-Z'II-Z'II-Z'H 8111 8pa1 l-:'l111III

|—| double word] — bvte
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Hexadecimal System

xadecimal System

A

Hexadecimal System dung 16 digits:
0,1,2,3,4,5,6,7,8,9,A,B,C,D,E, F

do dé cd so6 (base) 1a 16.

Hexadecimal numbers are compact and easy to read.

Ta dé dang bién dol cac so tir binary system sang hexadecimal system and va ngugc
lai, méi nibble (4 bits) c6 thé bién thanh 1 hexadecimal digit :

Ex : 1234, = 4660,
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NW Cac phép toan trong hé nhi phan

cong :

0+0=0 0+1=1 1+0=1 1+1=0nho1
tr¢ :0-0=0 0-1=1muon1 1-0=1 1-1=0
Nhan : c6 thé coi la phép cong lién tiep

Chia : co thé coi la phép tru lién tiep
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M Cac phép toan trong hé nhi phan ...

ng phép tinh Logic cho cac so nhi phan

0 0 ! 0
0 1 1
1 0 1
1 1 0
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‘w Chuyén hé t6g 10 = hes 2

Noai tog hed 10 =& hed 2 :

Ex:12d = 1100b

Cauch fioai : lady soa caan fioai chia liean tiedp cho
2, dogng khi soa bo chia baeng 0. Keat qual lag
cauc soa do laay theo chieau ngddic lali.

12:2 =6

3:2 =1
1:2 =0 doeng
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Chuyén hé t6@ hea 2 = hea
10

k.

Noai tog hea 2 = hed 10 :
Ex: 1100, = 7,

Cauch fiodi: 2 ai*Zi vouiil 0...n

a lag kyu soa cuiia soa caan noai.
]1*23+1*22+O*21+O*2° =12,
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Chuyén hé tog hea 10 = hed
16

k.

Nodi tog hea 10 = hed 16 :
Ex: 253, =7,

Cauch noai : Iady soé caan fodi chialiedn tiedp cho 16, ddgng khi
sod bo chia =0. Kedt quall lag chuodi soé do |ady theo chieau ngddic laii.

253, = FD,
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Chuyén hé t6@ hea 2 = hea
16

k.

Nodi tég hed 2 = hed 16 :

Ex: 101011010, = ?,

Cauch noai : nholim4 chéd soa nhod phadn thagnh tdgng nholm, rod
chuyean fiodi td@ng nholm sang soé hed thadp I uiic phadn.

000101011010, = 15A,

1 5 A
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2.2 Bo xu ly trung tam CPU

Central Processing Unit {or CPU)

— 55

— sSP

- BP

Arithmetic & Logical Unit
{or ALLU)

— S1

B DI

DS

AX

AH AL
BX

BH BL
CX

cH CL
DX

DH DL

ES

15 0
0 I O I 1O T 1

Gverlan

Direction
Interupt
Trace
Sign

Zero
duxiliary Carry
Parity
arry
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2.2 Bo xu ly trung tam CPU

. CPU (Central Processing Unit) BO xU ly trung tam —

Chuc ning : thuc hién chuong trinh luu trong bé nhé chinh bang
cauich 1ay 1€nh ra - khdo saut - thuc hi€én 1an lugt caiic 1€nh.

Moai CPU cou 1 taap leanh rieang. Choong trinh nooic thoic thi oua CPU
nago seo cha goam cauc leanh trong taap leanh cuua CPU nou.

CPU gom 1 s0 bo phan tach biét :
E BO di€u khi€n lay 1énh ra tir bé nhé va xac dinh ki€u 1énl |
E BO ludn ly va s6 hoc (ALU) thuc hién phép toan nhu cOng, and.

B Cac thanh ghi (Registers) : luu két qua tam thoi va cac thong tin di€u
khién.CPU giao ti€p vOi cac bd phan khac trong may tinh théng qua cac
tuyen goi la Bus
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& CPU (cont)

= Cauc nhag chea taio CPU qui Aonh
toac noa thoic hiean cula togng chip
phug hdip voui nhop tim cuda chip
nou (clock speed) toac Noa nhoang
hoa, nhop Aoang hoa.

= NOn vo fio todc fod culia chip CPU lag
Mhz cho bieat chip haap bao nhieau
nhop trong 1 s.
Ex : CPU 500Mhz.
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Sg do khoi

CPU

Phép toan: sO
hoc, luan ly, so
sanh, dich,
quay,xU ly bit

_/




Chu kyg leanh

Moat chu kyg thoic hiean leanh mauy goam 3 giai noain chinh
sau :

1. Laay leanh : leanh caat ot oa nhou seo nooic laay vago
thanh ghi leanh.

2. Giati mao vag thoic hiean leanh : leanh trong thanh ghi
leanh seo nooic giali mao vag thoic hiean theo moa tau
cutia leanh trong tadap leanh.

3. Xauc iionh noa che cutia leanh tieap theo : trong khi leanh
nooic thoic hiean, giau tro cuuia boa neam choong trinh seo
toi nodng taéng lean cha nean oa nhou choua leianh se6
nooic thoic hiean tieap theo.

Chu kyg leanh nooic xaay doing tog nhoong non vo co baun lag chu kye
mauy.
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‘$W Chu kyg mauy

Chu kyg mauy lag chu kyg cula 1 hoait
Nhoang c6 baln cula mauy tinh nho :

" Chu kyg noic boa nhou

" Chu kyg ghi boa nhdu

=" Chu kyg noic toaun haing
" Chu kyg ghi keat qual

Clock : xung lagm nhieam vui nonh thi
cho maich tuaan toi.
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‘$W Thoic hiean leanh

CPU thdic hiean leanh tuaan toil theo
chuoai cauc booduc :

" Lady leanh kea tdog boa nhéu.-> thanh ghi
leanh.

* Thay fnoai PC nea chae fiedn leanh kea
tieap.

= Xauc fionh kieau lednh voga lady ra.

= Xauc Aonh kieau doo liedu voga yeau
caau vag xauc nonh vo tri doo lieau trong
boa nhou. Chuong 2 : T6 chltic CPU 22




‘&W Thoic hiean leanh (cont)

= Thoic hiean leanh..

" Lou keat quad 60U nbi thich hoéip. .

= Tro0 vé boduc 1 fea thoic hiean lednh
kea.
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lIénh

Thi
hanh
lIénh

Lay
lIénh

Thi

hanh
lIénh

Su phan phoi thai gian cho 2 qua trinh lay Iénh va thi hanh
I§nh cua CPU thuong va CPU duong ong

CPU thuong

Thoi gian tiét kiém duoc

< >

CPU dung co cau duong 6ng

(piple line)
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Hea na boa xou lyu
(MultiProccessor)

Hea MultiProccessor sol duing 1 no6ang Bus
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\

Hea na boa xou lyu
& (MultiProccessor)

Local Memory

Shared memor)r

Hea MultiProccessor s6( duing nhieau boa nhoéu
Chuét2RO@S chiic CPU 26



Bus

Bus la cac duong truyen. Thong tin seé
dugc chuyén qua lai gilfa cac thanh
phan linh kién théng qua mang lugi goi
la cac Bus.

i e W g
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l&# 2 3 Hé théng Bus

Cac thiet bi ngoal vi két noi vdi hé thong
nho cac khe cam m& rong (expansmn
slot).

Bus he thong (Bus system) se ket noi
tat ca cac thanh phan lai vGi nhau.

C6 3 loai bus :bus du liéu (data bus), bus
dia chi (address bus) va bus diéu khién
(control bus).
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k@« Cac loai Bus

B Address Bus : nhém duong truyén nhan di€n
vi tri truy xuat trong thiét bi dich : thong tin
dugc doc tu dau hoac ghi vao dau.

m Data Bus : nhém dudng truyén dé tai data
thuc su gilra cac thi€t bi hé thong do dia chi trén
address bus da xac dinh. PO rOng cUa data bus
(s0 duong day dan) xac dinh data trong moi lan
truy€n la bao nhiéu.

EControl Bus : nhém duong truyén cho cac tin hi€u
di€u khi€n nhu : tac vu la doc hay ghi, tac vu thuc
thi trén bO nh& hay trén thi€t bi ngoai vi, nhan

dang chu ky bus va khi pig thihoag st tdc #Hy- 29



MMinh hoa hé théng Bus

10 dayices
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| A Typical Output Port

CPU write control line
—I"l.'-'ir" L
Address decode Line i
— IEn ot
C
Data Bus from CIU Data <

Data to outside world
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An Input and an Output Device That Share
the Same Address (a Dual I/O Port)

CT winite control ine

LA
Addressdecode Line d Data to the
\ En Z outside world
Data Bus from CTTJ >_Dutu b
< Data Bus CT'U read control Line
E 1],
Address decode line ﬂ</ Data from the
t .
En - \ outside world
Diata Bus to CPUJ Data
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Connection of the PCIl and ISA
&W Busses in a Typical PC

O\

Industry

Standard
Architecture
PCI
Address and
Sl data busses Bus Ml Bus
=t Controller |l Controller
Peripheral
Component ISA Slots
Interconnect * PCT Slots [CDJJ.IJEEID]‘.'S]
— (connectors)
|
I
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ocal bus n. Short for Peripheral Component Interconnect
local bus. A specification introduced by Intel Corporation that
defines a local bus system that allows up to 10 PCl-compliant
expansion cards to be installed in the computer. A PCI local bus
system requires the presence of a PCI controller card, which must
be installed in one of the PCl-compliant slots. Optionally, an
expansion bus controller for the system’s ISA, EISA, or Micro
Channel Architecture slots can be installed as well, providing
increased synchronization over all the system’s bus-installed
resources. The PCI controller can exchange data with the
system’s CPU either 32 bits or 64 bits at a time, depending on the
implementation, and it allows intelligent, PCl-compliant adapters
to perform tasks concurrently with the CPU using a technique
called bus mastering. The PCI specification allows for
multiplexing, a technique that permits more than one electrical
signal to be present on the bus at one time.

Chuong 2 : T6 chic CPU 34



k&«“ Bus PCl

PCI chuan ndl ghép céc thiét bj ngoai vi vdi b
VXL toc dé cao cua Intel nhu 486/Pentium

- Toc do toi da 33MHz

«Data bus 32 bits va 64 bits
«Hé tro cho 10 thiét bi ngoai vi
*Plug and Play
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;glug and Play

1.C4 BIOS trén mainboard va Card b sung
déu khéng phal la Plug and Play.

2. BIOS trén mainboard Plug and Play
nhuhg Card b6 sung thi khong > phan
mem cai dat se giup sap xép dia chi 1/0,
IRQ va cac kenh DMA.

3. BIOS trén mainboard va Card bé sung Ia
Plug and Play = cau hinh tu’ dong thuc hién
moi céng viec.

Chuong 2 : T6 chirc CPU

36



&W AGP Bus Interface

Address and EE:;
data busses Controller

AGP Interface

Accelerated

Graphic
Port

‘ Video Display Card [ i”
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AG P (Accelerated Graphics Port)

Ac for Accelerated Graphics Port. A high-performance bus
specification designed for fast, high-quality display of 3-D and video
Images. Developed by Intel Corporation, AGP uses a dedicated point-
to-point connection between the graphics controller and main system
memory. This connection enables AGP-capable display adapters and
compatible chip sets to transfer video data directly between system
memory and adapter memory, to display images more quickly and
smoothly than they can be displayed when the information must be
transferred over the system’s primary (PCIl) bus. AGP also allows for
storing complex image elements such as texture maps in system
memory and thus reduces the need for large amounts of memory on
the adapter itself. AGP runs at 66 MHz—twice as fast as the PCI bus
—and can support data transfer speeds of up to 533 Mbps..
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lﬁm Do rong Bus

PO rong bus chinh la s6 duong day dan hop thanh bus.

V6i address bus : trén mOi dudng day chi cé thé cé 1
trong 2 trang thai 0 hoac 1 nén bus c6 dO rong n thi cé
thé nhan biét dugc 2" dia chi.

Vi data bus : dugc thi€t ké theo nguyén tac la bdi cula
8 (8,16,32,64 bit) nhu thé moi lan truyén 1 byte/2
bytes/4 bytes tily theo may. B& rOng Data bus cang 16n
thi data truy@n cang nhanh.
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7

Bus PC/XT c6 khe cam 62 chan bao gom :
Data bus D0-D7

Adrress Bus A0-A19

Céc tin hiéu diéu khién ....

Bus PC/AT : bus XT + 36 chan nia dé lam viéc
VGl data bus 16 bit, bus dia chi 24 bit.

36 chan bé sung dudc dung lam cdc dudng dif

liéu D8-D15, cac duong dia chi A21-A23,..
DO-D7 : 1a bus di liéu 8 bit, 2 chiéu nbi g/u’a

bo VXL voi bé nha, I/0.
Chuong 2 : T6 chirc CPU
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‘&M Nhudc diém cla Bus ISA

Data bus bi han ché & 16 bits = khéng thé phdl
hop vdl data bus 32 bits cua bé VXL
386/486/Pentum.

Address bus dia chi 24 bits gidi han kha nang
truy cdp bd nhd cuc dai qua khe cam md réng
16MB = khéng thé phdi hop dudc vdi bus dia chi
32 bit cua 386/486/Pentium.
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ﬁmcm ky Bus
k\

MOi chu ky bus 1a 1 tac vu xay ra trén bus d€ truy@n tdi data.

MoOi lan CPU can lénh (hoac data) tif bd nhé hoac I/0,
chiing phai thuc thi 1 chu ky bus dé cé dugc thong tin
hoac ghi thong tin ra bO nhé& hoac ra I/0.

MOi chu ky bus gdm 2 budc :
budc 1 : gui dia chi
budc 2 : truyén data tU dia chi da duoc dinh vi.
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7

4 chu ky bus co'ban :
doc bo nh@ (memory Read)
ghi b0 nh@ (memory Write)
doc I/0 (I/0 Read)
ghi I/0 (I/O Write).
Céc tin hiéu can thiét dé€ thuc hién cac chu ky bus

dugc sinh ra boi CPU hoac DMA Controller hoac
bo lam tuci bo nhd.
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‘&w Chu ky Bus

MOi chu ky Bus doi héi t6i thi€u tron ven 2 xung déng
ho hé thong.

Pay la mOc tham chiéu theo thoi gian dé déng bo hoa
tat ca cac tac vu bén trong may tinh. Xung dau tién goi
1a Address time , dia chi truy xuat sé duoc gui di ciing
vOi tin hi€u xac dinh loai tic vu sé duogc thuc thi
(doc/ghi/dén mem/dén 1/0).
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&m Chu ky Bus

Cudi xung tht 2, CPU sé kiém tra duong tin hiéu
Ready. N&u thiét bi can truy xudt san sang dap Ung tac
vu, thiét bi nay sé kich 1 tin hiéu lén dudng Ready dé
bao cho CPU biét va chu ky bus hoan tat.

Khi 1 thi€t bi khong san sang, khéng co tin hi€u trén dudng
Ready, CPU phai ch®, cé th€ phai tiéu tdn thém 1 hay nhiéu
xung clock.
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Chu ky Bus (cont)

—_— >

Add1l

Datal

Realédy

Chu ky bus

thaui chog

D r—l

—y ey, Data2
Add2

Chu kye Bus khi khoang cou traing

——
Add2 Data2

yos Bus khi

InactlveReady
hGc CPU - 46
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&m Chu ky Bus (cont)

Chuy:

Trong 1 sO hé thong, cho phép ta Setup mOt sO wait states
trong phan Extend Setup cUa Bios.
Néu ta cho gia tri nay nho thi c6 thé ngoai vi
khong theo kip CPU va hé thong bi treo.
Con néu cho gia tri nay 16n thi tdc do chung
clla hé thong bi cham lai.
Wait states mac dinh la 4 cho cac vi mach 8 bitvala 1
cho cac vi mach 16 bit.
tOc dO truyén tdi tOi da :

tOc dO truyén tdi = tdc dO bus (MHz) x sO bytes trong 1
lan truyén /sO chu ky xung clock cho moOi lan truyén
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n$«m 2.4 Hé théng thanh gh

M La cac phan t c6 kha nang luu trir théng tin
vGi dung luong 8, 16 , 32, 64 bit.

B Puoc xay dung tU cac FlipFlop nén cé tdc dO
truy xuat rat nhanh.
Phan loai thanh ghi :

EThanh ghi tdng quat : chl yéu dung dé luu trit dir liéu
trong qua trinh thuc thi CT, nhung mOi thanh ghi con cé 1
sO chtrc nang riéng.

EThanh ghi di€u khi€n : cac bit ctia né qui dinh tac vu
cUa cac don vi chtrc ning cia MT.

EThanh ghi trang thai : E%Bﬁ%'é‘?”;“ﬁo“@h‘&% fajgango

thai.



&W AX Register

1514131211109 8 7 6 54 3 2 1 0

—_—-—a8 m m— >y ——————
AH AL
Thanh ghi AX (Accumulator register) : thanh ghi tich
luy, dai 16 bit nhung no ciing cé thé chia lam 2 thanh
ghi 8 bit AH va AL
AX ngoai chtrc nang luu trir dr li€u, noé con dugc CPU
dung trong phép toan s6 hoc nhu nhan, chia.
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AX Register

1514131211109 8 7 6 54 3 2 1 0

—————————— G——
AH AL

Thanh ghi AH la ntta cao cUa thanh ghi AX

Thanh ghi AL la ntra thap cUa thanh ghi AX

Thi du néu AX=1234h thi AH=12H AL=34h
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BX Register

| 1514131211109 8 7 6 54 3 2 1 0

-—
BH BL

Thanh ghi BX (Base register) : dai 16 bit nhung no
ciing c6 th€ chia lam 2 thanh ghi 8 bit BH va BL

BX luu gilt dia chi cla 1 thu tuc hay bi€n, né ciing
duogc dung thuc hién cac phép doi chuyén s6 hoc va
dir lieu.
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DX Register

k&‘w 1514131211109 8 7 6 54 3 2 10

-— A ——————————————
DH DL

Thanh ghi DX (Data register) : dai 16 bit nhung no

ciing c6 thé chia lam 2 thanh ghi 8 bit DH va DL
Thanh ghi DX : ¢é vai tro dac biét trong phép nhan
va phép chia ngoai chtrc nang luu trir dir liéu.

Ex : khi nhan DX s@ Iuu gilr 16 bit cao cUa tich.
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w CX Register

1514131211109 8 7 6 54 3 2 1 0

—

CH CL. . e
CX (Counter register) : thanh ghi nay dung lam bo dem

trong cac vong lap. Cac 1énh tu dong lap lai va sau moi lan
lap gia tri cla CX tu dOng giam di 1.

CL thuong chtta s6 1an dich, quay trong cac 1énh dich, quay
thanh ghi
CX dai 16 bit, né ciing cé th€ chia lam 2 thanh ghi 8 bit la CH

va CL 7
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$“W Cac thanh ghi Segment

CPU c6 4 thanh ghi segment dai 16 bit, cac thanh ghi nay khong thé
chia lam 2 thanh ghi 8 bit nhu 4 thanh ghi AX,BX,CX va DX.

Cac thanh ghi doan dugc sir dung nhu la dia chi co' s& cla cac 1énh
trong chuong trinh, stack va dir liéu.

4 thanh ghi doan : CS (Code Segment), DS (Data Segment), SS (Stack
Segment) va ES (Extra Segment).

CS : chtta dia chi bat dau cla code trong chuong trinh.
DS : chtta dia chi cUa cac bién khai bao trong chuong trinh.
SS : chtta dia chi cla bO nh@ Stack dung trong chuong trinh

ES : chtta dia chi co s& bd sung cho cac bi€n bd nhé.
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kiﬂM Thanh ghi 32 bit

= Noai vouii moit soa CPU fi6gi moui, cotl catc
thanh ghi dagi 32, 64 bit. Ta ghi theam E noung
troouc tean cauc thanh ghi 16 bit...

EAX, EBX, ECX, EDX ....
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h ﬂS hanh ghi doan va su hinh thanh dia chi

m 8088 st dung 20 bit dé& danh dia chi bé nhé &
quan ly trén 1Mb b nhd. Nhung 8088 lai khong co
thanh ghi nao 20 bit, tat ca la 16 bit do dé 1 thanh ghi
chi c6 thé danh dia chi ti da 1a 64 kB bd nhd.

mNhu vay phai két hop 2 thanh ghi méi dia
chi hoa toan bO bO nhd@. 8088 s 1 trong cac
thanh ghi dung chung va 1 trong cac thanh ghl
doan (CS,DS,SS,ES) dé tao thanh 1 dia chi 20

bit. Chuong 2 : T6 chic CPU 56



Mu’ PHAN DOAN BO NHO

CPU 8086 dung phuong phap phan doan by nhd
dé quan ly bé nhd 1MB cua né.

Dia chi 20 bit ctia bé nhd 1MB khéng thé chua
du trong cdc thanh ghi 16 bit cua CPU 8086 >
bo nho 1MB duoc chia ra thanh cac doan
(segment) 64KB.

Dia chi trong cac doan 64KB Chl co 16 bit
nén CPU 8086 de dang xur ly bang céc
thanh ghi cua né.
= PHAN DOAN BO NHO’ la cach dung cdc
thanh ghi 16 bit dé biéu dien cho dia chr 20 bit.

Chuong 2 : T6 chirc CPU
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.5 Dia chi vat ly & dia chi luan ly

Dia chi 20 bits duoc goi la dia chi vét ly.
Dia chi véat ly dung nhu'thé nao ?

Dung trong thiét ke cdc mach giai ma dia chi
cho bo nho va xuat nhap.

Con trong lap trinh , dia chi vat ly khong thé
dung duoc ma no duoc thay the bang dia chr
luan ly (logic).

Chuong 2 : T6 chirc CPU
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A Dia chi luan ly

Pia chi cua 1 6 nhd dugc xac dinh béi 2 phan:

Segment : offset —— Pija chi trong
doan (dé doi)

Dia chi doan
Ex :B001:1234

Moi dia chi thanh phan la 1 s6 16 bit va duoc viét theo
cach sau :

Segment : offset

Chuong 2 : T6 chirc CPU 59



kﬁM Su hinh thanh dia chi

Hing Intel dé xudt 1 phuong phap dé hinh thanh dia chi.

MOi dia chi 6 nhé duoc hinh thanh ttr 1 phép tinh tong 1 dia chi co' s&
va 1 dia chi offset.

Pia chi co s& luu trong 1 thanh ghi segemnt, con dia chi offset nam
trong 1 thanh ghi chi s@ hay thanh ghi con tro0.

Phép cOng nay sé tao 1 dia chi 20 bit goi la dia chi vatly.

Chuong 2 : T6 chic CPU 60



lﬁi du minh hoa hinh thanh dia chi
15 0

Pia chi Offset

0

Dia chi segment 0000

N

cOng

Pia chi vat ly 20 bit



kﬁ”’ hinh thanh dia chi tuyét db

Giastrtacédiachi 08F1 : 0100

CPU tu dOng lay dia chi segment x 10 (hé 16) thanh 08F10

Sau dé né cOng voi dia chi Offset 0100

= dia chi tuyét d6i: 09010
Chuong 2 : T6 chirc CPU 62



Cach tinh dia chi vat ly tu dia chi luan ly

zﬁ

Dia chi vat ly = (segment*16) + offset

Ex : tinh dia chi vat ly tuong ung dia chi luan ly
B001:1234

Dja chi vét ly = BOO10h + 1234h = B1244h

Chuong 2 : T6 chirc CPU 63



g SY chong chat cac doan

Dia chi segment hay con goi la dia chi nén cla
doan. N6 cho biét diém bat dau cua doan trong
bo nho.

Dja chi offset thé hién khodng céch ké tu dau
doan cua 6 nhd can tham khao.

Do offset dai 16 bit nén chiéu dai toi da
cua moi doan la 64K.
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Su chong chat cac doan

Trong moi doan, 6 nhd dau tién cd offset I3
0000h va 6 nho cudi cung la FFFFh.

segment

- |

O nhd co
dia chi
segment:
offset

B6 nho

I 0000
offset

64KB

FFFF

Chuong 2 : T6 chltc CPU 65



k.

MOi 6 nhd chi c6 dia chi vét ly nhung c6 thé c6
nhiéu dia chi luan ly.

Ex :1234:1234 \ ,
Déu co chung dia chi
1334:0234 vat ly 13574h

1304:0534

Tai sao ?
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Dé hiéu r6 tai sao ta hdy xét mdi quan hé gila dia
chi véat ly vdi segment va offset
0000. # EEEEEN| 00000h

0001 =T o 00010h
0002: === 00020h

Phan chéng chap
cua 3 segment
0000,0001,0002

"**=* OFFFFh
-+« 1000Fh

Chuong 2 : 8o cPu 67



Giai thich

0000:0000 =» 00000h

Gilf nguyén phan segment, ting phan offset
Ién 1 thanh ra dia ch ludn Iy 13 0000:0001

Dia chi vét ly tuong ung la 00001h

Tuong tu vdl dia chi ludn ly 1a 0000:0002 ta c6
dia chi vat ly 12 00002h

Chuong 2 : T6 chic CPU 68



Lam lai qua trinh trén nhung gil nguyén phan
offset chi tdng phan segment.

0001:0000 =» 00010h

0002:0000 = 00020h

Don vi cua segemnt la paragraph

Chuong 2 : T6 chirc CPU 69
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Ta thay segment 0000 nam J d‘éy viing

nho nhung segment 0001 bat dau cach

dau vung nho chi co 16 bytes, segment
0002 bat dau céch dau vung nhd 32

Phan cha‘ng chap 3 segment 0000,0001,0002
trén hinh ve la vuang bo nho ma bat ky 6 nho
nao nam trong do (dia Chl vat ly tu 00020h
dén OFFFFh) déu co thé co dia chi luan ly
tuong ung trong ca 3 segment.

Chuong 2 : T6 chirc CPU
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h

Ex : 6 nhd c6 dia chi 0002Dh sé co dia chi
logic trong segment 0000 la 0000:002D

Trong segment 0001 la 0001:001D
Trong segment 0002 la 0002:000D
= neu viing bé nhd nao cang c6 nhiéu

segment chong chap Ién nhau thi cac 6 nho
trong dé cang co nhiéu dia chi luan ly.

Chuong 2 : T6 chirc CPU
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Mot 6 nho co bao nhiéu
dia chi luan ly

Mét 6 nhd c6 it nhat 1 dia chi ludn
ly va nhiéu nhat la 65536/16 = 4096
dia chi luan ly
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uc thanh ghi noain CS, DS, SS, ES

h

3 trong 4 thanh ghi noain nN66ic dugng

trong cauc muic nich naec bieat sau

= CS : xauc nonh noain leanh - n6i choua
choong trinh nooic thi hagnh.

= DS : xauc nonh foain doo lieau - n6i choua
choong trinh nooic thi hagnh.

" SS : xauc nonh noain stack - vugng lagm

vieac taim thogi dugng nea theo dooi cauc

tham soa vag cauc noa chae nang NoOOoIC

choong trinh hiean hagnh sou duing.

= Cogn thanh ghi ES : trol fiean fioain theam,
thobgng NooIc dugng fea boa sung cho
Noain doo lieau - cou vugng nhou >64k
cho noalin doo li&huong 2 : T6 chic CPU 73



uc thanh ghi noain CS, DS, SS, ES

h

3 trong 4 thanh ghi noain nN66ic dugng

trong cauc muic nich naec bieat sau

= CS : xauc nonh noain leanh - n6i choua
choong trinh nooic thi hagnh.

= DS : xauc nonh foain doo lieau - n6i choua
choong trinh nooic thi hagnh.

" SS : xauc nonh noain stack - vugng lagm

vieac taim thogi dugng nea theo dooi cauc

tham soa vag cauc noa chae nang NoOOoIC

choong trinh hiean hagnh sou duing.

= Cogn thanh ghi ES : trol fiean fioain theam,
thobgng NooIc dugng fea boa sung cho
Noain doo lieau - cou vugng nhou >64k
cho noalin doo li&huong 2 : T6 chdc CPU 74



Thanh ghi traing thaui (thanh
. ghi c6g)

" Thanh ghi coe lag thanh ghi 16 bit
naem bean trong EU (Excution Unit).
Tuy nhiean che cou 9 trong 16 bit
nooic sou duing.7 bit coen laii khoang
dugng.

15 14 13121110 9 8 7 6 5 4 3 2 1 0

OD|I |[T|S|Z A P C

O OverFlow flag D : Direction flag | : Interrupt flag
T : Trap flag S : Sign flag Z : Zero flag

A : Auxiliary flag P :Parity flag G : Carry flag
Chuong 2 : T6 chlic CPU 75



Thanh ghi traing thaui (thanh
- ghi c6g)

Giaui thich :

Cop CF : cha tho coang cou nhou, tros cou mooin.

Cog PF : On khi keat quau cuua tauc vui cou soa bit 1
lag soa chaun.

Neau soa bit 1 lag soa leu thi PF lag Off.

Coo AF : cou nhou trong pheup coang hoaéc cou
mooin trong pheup troe voui 4 bit thaap sang 4 bit
cao.

Copg ZF : On khi tauc vuiluaan lyu cho keat quai lag
0.

Coo SF : bit cao nhaatUel%4 4 kl@l@ﬂﬁ?ﬁye 5% 66ic copy



Thanh ghi traing thaui (thanh
- ghi c6g)

Giaui thich :

Coo OF : OF=1 khi keat quai bo tragn soa (vooit quau
khat naeng lou troo ). Neau keat quaua khoang bo
tragn thi OF=0.

3 bit coen laii lag 3 bit nieau khiean :
Coeg TF : bauo CPU thi hasnh toeng boouc. Cung caap
coang cuidebug choong trinh.

Cog IF : IF=1 giuup 8086 nhaan bieat cou yeau caau
ngaeét quaong cou che.

Cog DF : xauc nonh hooung theo chieau taeng/giaum

trong xoi lyu chuoai.
Chuong 2 :T6 chic CPU 77
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\ﬂm Thanh ghi che soa (Index)

5 thanh ghi offset dugng fiea xauc Aionh
chich xauc 1 byte hay 1 word trong 1
fioain 64K.Nou lag :

" |P : thanh ghi con trod leanh, cho bieat vo
tri cuGa leanh hiean hagnh trong noain
leanh. Con trol leanh IP cogn n66ic goli lag
boa heam choong trinh.

Thodgng nodic dugng keat hoip voui CS
fiea theo dobi vo tri chinh xauc culia lednh

ic thoic hiean k iedaD.
sed fiddic thoic fiedn ked tiedp,



kﬁ% Thanh ghi che soa (Index)

= Cauc thanh ghi con tro( Stack : SP vag BP, moai
thanh ghi dagi 16 bit.

¢ SP (Stack pointer) cho bieat vo tri hiean hagnh
cula Nneenh Stack.

¢ BP (Basic Pointer) dugng fea truy caap doo liedu
trong Stack.

® S| (source index) : trol nean oa nhou trong noain
doo lieau N6dic Aonh Rnoa chae bddi thanh ghi DS.

¢ DI (destination) : chouc naéng todng tor Sl.
Hai thanh ghi nagy tho6gng dugng trong xou lyu

chuoai. Chuong 2 : T8 chifc CPU 79



PIA CHI LUAN LY VA THANH GHI

Pé tham khdo dén bé nho trong chuong
trinh, VXL 8086 cho phep su’dung céc dia
chi luanly 1 cach truc tlep hoac théng qua
céc thanh ghi cua no.

Pé tham khao dén dia chi luan ly cé
segment trong thanh ghi DS, offset trong
thanh ghi BX, ta viet DS:BX

Chuong 2 : T6 chic CPU 80
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Ex : néu luc tham khao

DS = 2000h BX = 12A9h thi q’_ia chi Iuén ly
DS:BX chinh la tham khao den é6 nho
2000:12A9

Chuong 2 : T6 chic CPU 81



Trong cach su' dung dia chi luén ly théng qua cac
thanh ghi c6 1 s0 cgp thanh ghi luén phai dung
chung vai nhau 1 cach bat budc :

CS:IP lay Iénh (dia chi Iénh sap thi hanh)
SS:SP dia chi dmh Stack
SS:BP thong so trong Stack

(dung trong chu’dng trinh con)
DS:Sl dia chi chudi nguon
ES:DI dla chi chuéi dich

Chuong 2 : T6 chirc CPU 82
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Chuong trinh ma VXL 8086 thi hanh thuong
co 3 doan :

Poan chuong trinh ¢é dia chi trong thanh ghi CS.
Poan di liéu cé dia chi trong thanh ghi DS.

Poan stack cé dia chi trong thanh ghi SS.

Chuong 2 : T6 chic CPU 83



- Cauc naéc tinh cula CPU Intel

;7

" Hieau qual cula CPU thuoac hoi Intel
khi x00 lyu vag chuyean giao thoang
tin N6dic xauc Aonh bodi cauc yeau
toa sau :

" Taan soa maich xung noang hoa cuda
CPU.

= Noa roang culia Data bus

= Noa roang cu(ia Address bus

Chuong 2 : T6 chic CPU 84



\$W Cauc naéc tinh cula CPU Intel

" Taan soa maich xung noang hoa cuda
CPU.cagng nhanh thi toac noa xod lyu
cagng nhanh.

= Noa roang culia Data bus cagng roang
thi cagng nhieau data no6dic chuyean
giao trong 1 laan giao doch.

= Noa rodng cu(ia Address bus cagng
roang thi khal naéng qualdn lyu bo3a
nhou cagng léun.

Chuong 2 : T6 chic CPU 85



kﬂ Cauc naéc tinh cula CPU Intel

Data Bus |Address bus|Khal naéng

Loaii CPU (bit) (bit) quaun lyu

boa nhou
8088 8 20 1 MB
8086 16 20 1MB
80286 16 24 16Mb
80386 32 32 4 GB
80486 32 32 4 GB
Pentium 64 32 4GB

Chuong 2 : T6 chirc CPU |86




Toum taéet CPU hoi Intel

= CPU 80286 : Data bus 16 bit nean moai laan chuyean giao 2 bytes =»
quaun lya 16MB boa nhou.

"Neau muoan cou khati naeng thoic hiean cauc pheup toaun daau
chaam noang phaiii gaén CoProccessor 8087.

80286 lagm vieac theo 2 chea noa : chea noa thoic vag chea noa bauo
vea.

Chuong 2 : T6 chic CPU 87



Toum taéet CPU hoi Intel

= CPU 80386 : Data bus 32 bit nean cou thea quaiin lyu 4GB boa nhoi.
Cauc thanh ghi dagi 32 bit = taéng ifod chinh xatic cutia catic phetip
toaun. Noi roing Bus =» taéng toac fioa théic thi.

CPU 80386 hoagn toagn toong thich voui cauc CPU troouc nou.

Chuong 2 : T6 chic CPU 88



Toum taéet CPU hoi Intel

" CPU 80486 : cou bus 32 bit . 1 Coprocessor 387, boa phaan nieau
khiean Cache, 1 Cache 8K, dugng phoai hoip tadp leanh rutt goin
RISC vag taap leanh phouc taip CISC.

CPU 80486 phaan loun cauc leanh che dugng 1 soa it xung.
Sou duing co chea noosng oang cou khati naeng xou lyu 5 leinh noang
thogi :
& Laay leanh troouc PreFetch
& Giaiii mao laan 1 Decode 1
& Giaiii mao laan 2 Decode 2

& Thoic thi leanh Execution
& Ghi laii traing thaui. WHHBWR : TGO chiic CPU 89



RISC & CISC

guyean lyu CISC :
Complex Intruction Set Computer

" Taap leanh khau loun >300 leanh
" Khati naeng nonh vo phouc taip

k\

" Moat soa leanh caan phativileanh hoau

quau nhieau ledinh = naip ladau = lagm chaim hea

thoan R A o
leanh phouc taip=» nean time giatii mao leanh
nhieau khiloun hon time thoic thi.

Cha cou hon 20% leanh thooong dugng toui
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RISC & CISC

guyean lyu RISC : taap leanh thu goin
educe Intruction Set Computer

k.

tadp leanh nhod = thi hagnh ngay khoang caan
giaul mao.

leanh lagm vieac theo co chea nooeng oang
(pipeline).

Chuong 2 : T6 chic CPU 91



NW CPU Pentium

= 3 thagnh phaan goup sduc taéng toac noa
x00 lyu culia Pentium :

* Noén vo tinh toalun soa nguyean supercallar
" Boa nhou Cache caap 1 oti bean trong CPU.

" Non vo tinh toaun soa chaam noang supercallar

Chuong 2 : T6 chic CPU 92
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lﬁm Caau houi oan taap

= Bus lag gi? Trong cauc loali Bus, Bus nago
lag Bus 2 chieau.

" Cho 1 oa nhbéu cou noa chee vaat lyu lag
1256H, cho bieat nda cha daing
segment:offset voui cauc noain 1256H vag
1240H.

= OA nhéu cou Rda chae vaat lyu 80FD2H,
00 trong Noain nago thi nou cou offset =
BFD2H?

= Xauc nonh noa chae vaat lyu culia oa nhéu

coli ida chae dagig; OAGLHERION



lﬁm Caau houi oan taap
" Thea nago lag biean gidui noain?
= SOl khauc nhau co6 baln gioda boa vi xoU
lyu 8086 vag 802867

" Thuyeat minh trinh to61 CPU thoic hiean
caau leanh Mem(b) € Not Mem(a)

" Chu kyg leanh, chu kyg mauy. Cho bieat
quan hea giooa chu kyg clock, chu kyg
mauy vag chu kyg leanh.

" Quan hea gioda taap leanh vag kiean
truuc cula CRlguong 2 : T6 chiic CPU 95



nﬂw Caau houi oan taap

= Giaui thich tali sao khi taéng taan soa xung
clock, gialm chu kyg wait state cutia bo3a
nhou, theam cache cho CPU lali lagm cho
hea thoang chaly voui hieau suaat cao hon.
?

" Trinh bagy chiean 166ic chinh I6u troo
thoang tin trong Cache?

* Tinh todc noa chuyean giao doo liedu cula
mauy tinh cou CPU 486DX-66MHz vag
mauy Pentium 100MHz.

* Phaan bieat RiG(.Mag fel&e cru 96
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Bus ISA-8 bits :

a.

chay d toc do dong ho la 8 MHz truyén tai di liéu
toi da 8 MB/s.

chay & toc do dong hé la 4.77 MHz truyén téi dir
liéu t6i da 6MBY/s.

chay J toc do déng ho 1a 4.77 MHz truyén tai di
liéu toi da 1MBy/s.

chay & toc do dong hé la 4.77 MHz truyén téi dir
liéu toi da 12MB/s.

Chuong 2 : T6 chic CPU 97
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Bus ISA-16 bits :

a.

chay J toc dé dong ho la 812 MHz truyén tai di
liéu toi da 8 MB/s.

chay & toc dé dong ho la 32 MHz truyén tai dit liéu
toi da 12MB/s.

chay J toc do déng ho 1a 4.77 MHz truyén tai di
liéu toi da 12MB/s.

chay & toc dé dong ho la 16MHz truyén tai di liéu
toi da 12MB/s.

Chuong 2 : T6 chirc CPU 98



k.

Bus PCI :

a. truyén tai di liéu téi da 528 MB/s.
b. truyén tai dit liéu téi da 128MB/s.
c. truyén tai di liéu toi da 512MB/s.
d. truyén tai dir liéu tbi da 64MB/s.

Chuong 2 : T6 chirc CPU 99



Dan dau vé Chipset hién cé trén thi truong 13 :
a.AMD

b.ALl

c.Intel

d.Mac

Chuong 2 : T6 chirc CPU 100
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Hé thong Bus la hé thong xa 16 théng tin bén trong
PC giup trao doi:

a.théng tin gitra cac may tinh
b.dir lidu gilia cac thiét bi ngoai vi
c. di liéu gida b6 VXL va céc thiét bi khac

d. tat ca déu ding

Chuong 2 : T6 chirc CPU 101



Moi hoat déng ctia mdy tinh tur CPU dén bg nhd
RAM va nhing thiet bj I/O déu phal théng qua su
nol ket duoc goi chung la :

a.Chuan giao tiép
b.Bus

c.BIOS

ad.CMOS

Chuong 2 : T6 chirc CPU 102



kﬂ BAI TAP
Bai 1 : Cho biét gia tri chuéi ‘XY’ duoc luu tri

trong MT dudl dang sé hex va dang sé bin?

Bai 2 : Cho biét gid tri & hé 10 cla céc s6 nguyén
co dau sau :

a.10000000, b.01111111,
Bai 3 : Cho doan code sau :

MOV AH,7F INT 20H

MOV AX, 1234 Hay cho biét gia tri cua
MOV BH,AL cac thanh ghi AX,BX ?

MOV BL,AH Chuong 2 : T6 chic CPU 103



&wm BAI TAP

Bai 4: Cho doan code sau :

MOV AL,81

ADD AL, OFE

INT 20H

Gid st cac s déu la so c6 dau. Gidi thich két
qua chua trong thanh ghi AL khi doan code trén

duoc thuc thi. S dung gid tri & hé 10 dé gidi
thich.
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&wm BAI TAP
Bai 5: Gid su' thanh ghi trong MT cta ban dai
24 bits, cho biet gia trj cua so dudng I6n nhat
ma thanh ghi nay cé thé chua d 2 hé 2 va hé
167

Bai 6 : Bién dél dia chi sau thanh dia chi tuyét doi
a. 0950:0100
b. 08F1:0200

Chuong 2 : T6 chrc CPU 105
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P4PE Motherboard Settings Affix this sticker to the chassis.

IMPORTANT! This diagram presents the general layout of your motherboard, and a summary of
the switch and jumper settings. Before changing any setting, refer to the motherboard user guide
for detailed descriptions and important notes on the settings.
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