BO XU LY TRUNG TAM
(CPU)
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CAC THANH PHAN
CUA MAY TINH

CPU
PC MAR
IR MBR
/O AR
I/O BR

/0 Module

Bullers

Memory

Instruction

Instruction

Instruction

Data

Data

Data

Data

PC

IR
MAR
MBR
O AR
/O BR =

Program counter
Instruction register
Memory address register
Memory bulTer register
/O address register

1/O) bulTer register /

T tertrenrertoentt


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

CAC THANH PHAN CUACPU =

\Interconnect
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CAU TRUC BEN TRONG CPU

Arithmetic and Logic Unit _h—b
‘-’I Status Flags I‘ + \NY . Registers
4P|  Shiter | > .
+H Complementer I‘ P

Internal CPL Bus

A rithmetic
‘ ’. aml |
Boolean 4 *
Logic
Control
Linit
Conirol

Paths

ongThanCong.com https://fb.com/tailieudientucntt
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NHIEM VU CUA CPU =

e Nhan Iénh (fetch instruction): CPU doc |énh twr b0
nhé

e Giai ma |Iénh (decode instruction ): xac dinh thao
tdc ma lénh yéu cau

e Nhan dir liéu (fetch data): nhan dir lieu moi tw bo
nhé hodc cac congvaolra

o Xt ly di¥ liéu (process data): thwc hién cac phép
toan sb hoac hay logic v&i cac div liéu

e Ghi dir lieu (write data): ghi di lieu ra b nhd&
ho&c cac cdng vaolra

TSty T erCorgTeonT Httpsircomfterirendrentoentt
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CHU KY LENH

Fetch Cycle

Execute Cycle

START

Fetch Mext
Instruction

Execute
Instruction

>\
@’E
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CHU KY LENH

e Nhan Iénh

e Giai ma lénh
 Nhan toan hang
 Thwc hién Iénh
» Cattoan hang

» Ngat
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NHAN LENH T

e CPU dua dia chi ciia Iénh can nhan t&r bd dém
chwong trinh PC ra bus dia chi

» CPU phat tin hiéu diéu khién doc bd nh&

e Lénh tr b6 nhé& dwoc dat I1én bus dir liéu va duwoc
CPU copy vao thanh ghi Iénh IR

« CPU tang néi dung PC dé trd sang lénh ké tiép
CPU 1 [T [
[ PC
il %
_?Un \fL N ::> B& nhe
diéu khién d
]
| IR Ki

=
=
W e

u
° PC: B& dém chwong trinh chi liéu ién
k IR: Thanh ghi l&nh /
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GIAlI MA LENH =
e Lénh tir thanh ghi 1&nh IR duoc dua dén don vi
diéu khién
» Pon vi diéu khién tién hanh giai ma lénh dé xac
dinh thao tac phai thuwc hién
e Giai ma lénh xay ra bén trong CPU
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@

NHAN DU LIEU

» CPU duwa dia chi cua toan hang ra bus dia chi
« CPU phat tin hiéu diéu khién doc

e Toan hang dwgc doc vao CPU

e Twong tw nhw nhan Iénh

CPU
MAR

AV

N/

——) B6 nho

Bon vi
diéu khién =)
=

MBR ¢

Bus Bus E_Té.s
MAR: Thanh ghi dia chi bd nh& i 1su khién
MBR: Thanh ghi ém b nhé
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(-

NHAN DU LIEU GIAN TIEP

CPU dwa dia chi ra bus dia chi
CPU phét tin hiéu diéu khién doc

No6i dung ngan nhé’ dwoc doc vao CPU, do chinh la dia chi cua
toan hang (gian tiép)

Pia chi ndy dwoc CPU phét ra bus dia chi dé tim ra toan hang

CPU phat tin hiéu diéu khién doc
Toan hang dwoc doc vao CPU

—N
V

CPU

MAR

M
V]

I§)crn Vi
diéu khién

MBR

AN

MAR: Thanh ghi dia chi bd nhé
MBR: Thanh ghi dém bé nhé

@ <

Bus Bus Bus
dia dir didu

chi

ligu khién

Bo nho
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THUC THI LENH

* Poc/Ghi b nh¢

* Vao/Ra

» Chuyén gitra cac thanh ghi

» Thao tac s6 hoc/logic

» Chuyén diéu khién (ré& nhanh)
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GHI TOAN HANG ==

e CPU dwa dia chi ra bus dia chi

o CPU dwa di liéu can ghi ra bus di liéu

» CPU phét tin hiéu diéu khién ghi

o D liéu trén bus di¥ liéu dwoc copy dén vij tri xac

dinh
CPU
MAR D
V
Bon vi | 1 B& nhé
diéu khién B '
D
MBR =5

Bus Bus Bus
MAR: Thanh ghi dia chi b& nh& o1 (o Khin

@ MBR: Thanh ghi dém b6 nhé /
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VI DU VE THU'C THI

CHUONG TRINH

Memuory CPL Registers Memory CPU Registers
3001 9 4 0 |30 0]PC |300[1 940 30 0]pC
35 9 4 1 L AC) 3015 9 4 | 000 3[AC
30212 9 4 1 1 9 4 DJIR | 3021249 4 1 1 9 4 0fIR
QA ) ) --r] 3 Q40| 1) 13-[] 3
10 o0 2 94110 0 0 2
step | Step 2

Memuory CPU Registers Memory CPU Registers
3001 8 4 0 30 1|PC 30001 9 4 '
M5 9 4 1} 0 00 3[AC) 15 9 4
02z 9 41 l—bﬁ g 4 1|IR [ 302(2 9 4
QA () ©) --r] 3 Q40| i) 11-[] !

94110 00 2 41100 0 0
step 3 Slep 4

Memuory CPU Registers Memory CPU Registers
T 9 40 3 1) 2||’L'.‘ L e 40 3 0 1||‘L'
s 9 4 1 000 51ACH30NS 9 4 1 000 5(AC
2|29 4 1—mwW2 0 4 [|IR|302 4 2094 1|IR
N 040)

94010 010

step 5

4]

Slep

D

TSty T erCorgTeonT

Httpsircomfterirendrentoentt
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calculatio

LUU DO TRANG THAI

Operand
store

Multaple
operands

Multiple
results

Instructio

operation
decoding

Operand
address
calculation

Operand
address
caleulatio

Data
Operation

Keturn Tor string
Oor viector data

Instruction complete,
feteth next instruction
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NGAT (INTERRUPTS) =

° Lé.) ky thuat cho phép cac module khac (I/0O) co
thé ngat ngang tién trinh x& ly binh thwdng
 Céc loai ngat:
Chuwong trinh (program)
Dinh thoi (Timer)
/O
L&i phan cirng
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TUONG TAC GIDA NGAT
INH

VA CHUONG TR

@1

>\
A

Llser
Ehlgﬁuu

WRITE

WRITE

— \

3 ;

|

I !
| 4
|

.=

L
-\‘-I.\_\.II

|
|
|
|
|
| ! £
|
|
|
|
|

[
y
b

:
i
‘

[A0)
Program

@

0

{odmimand

&

ENI

LUlser [/0)
Program Program
= : "1 e
i
| I
(T | LA @
| ) | |
_ |J,f*!j,&-f’ 0
WRITE ‘e == ! Comimand
— | ! J,I
|
N,
| !y
@I | L
| iy
e
}!k: [, ?Ilr*:.
i e
I M Interrupt
@' PN ™~ _.  Handler
¥, oy " —
— A
f t
WRITE | PR (3)
I 4 U
LT NI
I
lr
ﬁ: r'll-_.-"
|
|
@
.
WERITE

Llser [
Program Program
= b ——
| .II:.J_.-" |
@ AT @
I -
P 1
L e 1/0)
e L -~ Codnitand
WRITE =" 1 ' '
] l rod
I {o
| I\
I Foy
I o
(2} |
| fr
: f f [nierrupt
Handler
|IIIJ'|r : [
N L e
R i o (3)
WRITE i |
: H:"’"r-—u__' i
| r ,."llr EMD
| f o
| iy
I iy
@ 1/
|
| Ar
| £
|4
!
—L_
WERITE

() No intermpts

(b Imterrupts; short LOY wait

() Imterrupts: long A0 wail

/

TSty T erCorgTeonT

Httpsircomfterirendrentoentt
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CHU KY LENH CO NGAT  —

Noi dung cla bd dém chwong trinh PC (dia chi trd vé sau khi ngat)
dwoc dwa ra bus dir liéu

CPU dwa dia chi (thworng dwoc 1ay tir con tré ngan xép SP) ra bus dia
chi

CPU phat tin hiéu diéu khién ghi b nh&

Dia chi tra vé trén bus di liéu dwoe ghi ra vi tri xac dinh (& ngan xép)
Pija chi 1&8nh dau tién cta chwong trinh con diéu khién ngat dwoc nap

vao PC I
CPU

MAR

73]
o
<5
ST

1 11

Bo nho

Pon vi -
ﬂ: didu khién N

~7

[

— MBR )

Bus Bus Egs
MAR: Thanh ghi dia chi b nhé da o ﬂ:%”n
MBR: Thanh ghi dém bd nhé '

PC: B& dém chuong trinh
SP: Con tré ngén xép /
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; : )
LUU DO TRANG THAI TRONG (971
CHU KY LENH CO NGAT T

Operand Operand

fetch stire
Multiple Multiple
pperands resulis

Instructi Operand Data Operand
operation address Operation address
decoding calculation calculati
. o No
[nstruction complete, Retum for string interrup
feteth next instruction ofF vector data

TSty T erCorgTeonT Httpsircomfterirendrentoentt
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« Cam ngat
» D6 wu tién ngat

DA NGAT

>\
@
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DA NGAT — TUAN TU

User Program

e ——— — — —

"4

.q_____________

]
1

Interrupt
Handler X

Interrupt
Handler Y

I
i

/
I
)

'y
i)
/!

S

TSty T erCorgTeonT

Hircomterirenirentoentt
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User Program

h

!

g

————————

Interrupt
Handler X

|
-
- I
I
I
I

-

-I-I'I

L
-
v .
-,
-,
-

-

|
|
|
~—_|

DA NGAT - LONG =

e Interrupt
*-_Handler Y
-

.IH"-\_

1

. |

- |

~

“~. |

™ |

E |

"

- |

., |

~ |

™

TSty T erCorgTeonT

Hircomterirenirentoentt
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DUONG ONG LENH @m
(INSTRUCTION PIPELINE) ~ —

e Chia chu trinh lénh thanh cac cong doan \(é cho
phép thwc hién gbi Ién nhau (nhw day chuyén lap
rap)

» Chang han c6 6 céng doan:

Nhan [énh (Fetch Instruction — Fl)
Giai ma lénh (Decode Instruction — DI)

Tinh dia chi toan hang (Calculate Operand
Address — CO)

Nhan toan hang (Fetch Operands — FO)
Thwc hién Iénh (Execute Instruction — EI)
Ghi toan hang (Write Operands — WO)
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BIEU DO THO!I GIAN -
CUADBUONG ONG LENH —

i'l52535455565?585951:3511512;13;t
FI DI {CO{FO{EIiWO! | i i i i i
|EI"'|h'|'-l PP PP ,........: b : o : o :

A . IR D iCOiFO:IEI iWO! i i i i i
Ienhz: ..... HHHHHHF : ....... : : ....... : : ....... :

) i imipoicoiFolE iwoi i i i i
IEHhBi ..... i HHHHHHH ...... : E ...... E E ....... E

, ::l'FliDIEDFDEIWD
|Enh45 ...... i i ..... HHHHHHF : ...... E E ....... E

nii:::FIDIEDFDEIWDii:
IEHhEI: ....... : SETRERERS : ,.‘ H H H H H }.. ....... :.. SEERRREE i

EFI DI :CO:FO: El ;WO:

n::::::’FIDIEGFUEIWD.
|Enh?i ....... i i ....... i i ....... i rﬂ H H H H H h ....... :

EFI.DI ED FD El ! WC’
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, ] 2)
CAC XUNG DOT (e
CUADBUONG ONG LENH T

e Xung d6t cau trac: do nhiéu cdng doan dung
chung mot tai nguyén

e Xung 4ot dir liéu: Iénh sau s dung dir liéu két
qua cua lénh trudc

« Xung dét diéu khién: do ré& nhanh gay ra
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i 2)
ALU - DON V| SO HOC Cyt
VA LOGIC o
» SO hoc: cong, trr, nhan, chia, tdng gidm, dao dau
e Logic: AND, OR, XOR, NOT, phep dich bit

Bf ci \ / B tri > / OB ligu vao tt D liéu ra dén
cing rir ! . ,
ad — thanh g | cac thanh ghi
- , V] Pon v >
o K Céc tin higu ti s6 hoc va logic
don vi iéu khién . (ALU)
Téng Giam | I/
AND XOR / jt
NOT NOR / Thanh ghi c&
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CU-DON VIDIEU KHIEN ~——

Nhan Iénh tir b6 nh& dwa vao
thanh ghi Iénh

Tang ndi dung cha PC dé tré
sang lénh ké tiép

Giai méa Iénh da dwgc nhan dé
xac dinh thao tac ma lénh yéu
cau

Phat ra cac tin hiéu diéu khién
thwe hién Iénh

Nhan céac tin hiéu yéu cau tw
bus hé thong va dap wng voi
cac yéu cau do

NS
Thanh ghi lénh |
Cac ¢t Céc tin hiéu
::ac < > diéu khién bén
Bon vi trong CPU
didu khidn >
Clock
L
Cac tin hiéu Cac tinzhiéLi
yéu cau tir dieu khien dén
bus hé thdng bus hé théng

Bus diéu khién

)
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'CAC TIN HIEU
DUADEN BON VI BIEU KHIEN

Clock: tin hiéu nhip tir mach tao dao déng bén ngoai.
M& I&énh tlr thanh ghi Iénh dwa dén dé giai ma.

Céc cd tir thanh ghi c& cho biét trang thai cia CPU.
Cac tin hiéu yéu cau tir bus diéu khién

I

Thanh ghi lénh |

I

Céc ciy _L_‘-éc tinkhiéu
::> dieu khien bén
Bon vi trong CPU
diéu khién >
Clock
 ———

Cac tin hiéu Cac tin hiéu
U cau ti dieu khién dén
yeu cau tw
bus hé thong bus hé thang

Bus diéu khién

>\
@’E
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CAC TIN HIEU

Pl RATU BON V| BDIEU KHIEN

>\
@’1

» CAc tin hiéu diéu khién bén trong CPU: diéu khién cac thanh

ghi, diéu khién ALU

o CA&c tin hiéu diéu khién bén ngoai CPU: diéu khién bd nh¢, diéu

khién cac module vao/ra

Cac tin hiéu
diéu khién bén

trong CPU >

NS
Thanh ghi lénh |
NS
Cac co
:> Bon vi
didu khién
Clock
e

Cac tin higu
diéu khién dén
bus hé théng

Cac tin hiéu
yéu cau tir
@ bus hé théng

Bus diéu khién
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PTAT
TAP THANH GHI (REGISTERS) e
» Tap hop céac thanh ghi nam trong CPU
e Chtra cac th(“)pg tin tam thoi phuc vu cho hoat
dong & thdi diém hién tai cua CPU
» Puwoc coi la mirc dau tién cha hé thong nhé
o Tuy thudc vao bd xtr Iy cu thé
» SO lwong thanh ghi nhiéu = tadng hiéu nang cua
CPU

e CO hal loai thanh ghi: thanh ghi lap trinh dworc,
thanh ghi knong lap trinh dwoc

TSty T erCorgTeonT Httpsircomfterirendrentoentt
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PHAN LOAI THANH GHI @m
THEO CHU'C NANG

* Thanh ghi dia chi: quan ly dia chi cua ngan nhé&
hay cong vao-ra.

e Thanh ghi di¥ liéu: chtra tam thoi cac dir liéu.

e Thanh ghi da nang: co thé chira dia chi hodc di
liéu.

» Thanh ghi diéu khién/trang thai: chira cac thong
tin diéu khién va trang thai cua CPU.

e Thanh ghi Iénh: chira Iénh dang dwoc thwe hién.

TSty T erCorgTeonT Httpsircomfterirendrentoentt
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(-,

&

PTAT

MOT SO THANH GHI BIEN HINH =

e Cac thanh ghi dia chi:
B& dém chwong trinh PC (Program Counter)
Con tro di¥ liéu DP (Data Pointer)
Con trd ngan xép SP (Stack Pointer)

Thanh ghi co s& va thanh ghi chi s (Base
Register & Index Register)

e Cac thanh ghi dir liéu
e Thanh ghi trang thai
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BO BEM CHUONG TRINH (PC) =

e Con dwogc goi la con

tré 1énh IP
o Gily d|a chi cua |énh Lénh
tiép theo sé dwoc nhan o
vao. :
L Lénh
e Sau khi mét Iénh dwoc — —
A R e PC = » Lénh s€ dugc nhan vao
nhan vao, n6i dung PC  ——F —

n 3 2 s M Lanhké tiép
tw dong tang dé tro :
sang lénh ké tiép. ket

Lénh
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e 2)
THANH GHI CON TRO DU LIEU eyt
(DP) o

» Chra dia chicua ngan nh¢é dir liéu ma CPU
muon truy nhap

Dir ligu

D@ ligu

D@ liéu

DP » D liéu can doc/ghi

Dir ligu

D ligu

D@ liéu
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NGAN XEP (STACK) =

» Ngan xép la viing nh& cé cau tric LIFO (Last In
— First Out)

» Ngan xép thwdng ding dé phuc vu cho chwong
trinh con

» DAy ngan xép 1a mot ngan nhé xac dinh

« Binh ngéan xép la théng tin nam & vi tri trén cting
trong ngan xép

» Dinh ngan xép c6 thé bi thay doi

TSty T erCorgTeonT Httpsircomfterirendrentoentt
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@

CON TRO NGAN XEP (SP)

« SP chira dia chi cua ngan
nhé dinh ngan xép

 Khi cat mét théng tin vao
ngan xép: ndi dung cua SP tw
déng giam, thong tin duoc
cat vao ngan nhé& dwoc tro
b&i SP

o Khi lay mét thong tin ra khoi
ngan xép: thong tin dwoc doc
tr ngan nhd duwoc tro boi SP,
ndi dung cua SP tw déng
tang

» Khi ngdn xép réng, SP tré
vao day

Sp el

Dinh Stack

Bay Stack
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, 2)
THANH GHI CO' SO (e
VA THANH GHI CHI SO -

e Thanh ghi co so:
chra dia chi cua
ngan nhé co so (dia
chi co so)

e Thanh ghi chi so:
chira dd6 léch dia chi
gilld ngan nhé ma
CPU can truy nhap so
v&i ngan nho co s¢
(chi s0)

* Dia chi cua ngan nh¢
can truy nhap = dia chi
co sO + chi sb

Thanh ghi co s¢ 7>  Ngannhé co so

Thanh ghi chi s6 ——»

Y, Ngan nhé can truy nhap
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CAC THANH GHI DU LIEU

o Chra céac dir lidu tam thdi hodc cac két qua
trung gian

e Cancon
e Cac than
e Cac than

niéu thanh ghi di liéu
n ghi s6 nguyén: 8, 16, 32, 64 bit

h ghi 86 dau cham déng
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(PT]T

THANH GHI DA NANG (8086/8088__

» CO nhiém vu ghi tham s6 cho ma Iénh, day ciing
la noi 18nh tra két qua vé sau khi dwoc thuc hién.

» AX (accumulator, 16 bit): chra két qua cac thao
tac [énh.

 BX (base, 16 bit) : chtra dia chi co s& cua mdét
bang trong |énh XLAT.

» CX (count, 16 bit): chra s6 lan 13p trong trwéng
hop cac lénh LOOP.

e DX (data, 16 bit): AX tham gia vao cac thao tac
clia phép nhan hodc clng thanh ghi hia cac sé
16 Dbit.

TSty T erCorgTeonT Httpsircomfterirendrentoentt
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THANH GHI DOAN (8086/8088) ——

» CS (code segment, 16 bit): phdi hop v&i con trd
lénh IP dé ghi dia chi ma 1énh trong bd nho.

» DS (data segment, 16 bit): phdi hop véi 2 thanh
ghi chi s6 Sl va DI dé danh dia chi cho di liéu.

e SS (stack segment, 16 bit) : dia chi dinh cua
ngan xép dwoc biéu dién clng véi con trd ngan
xép SP 14 SS:SP.

» ES (extra segment, 16 bit): dung dé danh dia chi
mot chuoi.
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4 ] q\
THANH GHI CON TRO PriT
VA CHI SO (8086/8088)

e IP (instruction pointer): dia chi doan dwoc ghi
trong CS (CS:IP)

» BP (base pointer): trd vé di¥ liéu bd nhé ma dia
chi doan dwgc ghi trong DS (DS:BP)

» SP (stack pointer): trd vao dinh ngan xép ma dia
chi doan duoc ghi trong SS (SS:SP)

» Sl (source index): tré vao di¥ liéu ma dia chi doan
duwoc ghitrong DS (DS:SI)

DI (destination index):tré vao doan di¥ liéu ma dia
chi doan ghi trong DS(DS:DI)

TSty T erCorgTeonT Httpsircomfterirendrentoentt
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THANH GHI TRANG THAlI =

e Con goi la thanh ghi c& (Flag Register)

e Chtra cac thong tin trang thai cua CPU

» C4c cO phép toan: bao hiéu trang thai cta két
qua phép toan

» Cac co& diéu khién: biéu thj trang thai diéu khién
cua CPU
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THANH GHI TRANG THAI ém
(8086/8088)

Bit 0: CF (carry flag) co nh¢
CF=1 khi c6 nh& hoac mwon tr MSB.
Bit 2: PF (parity flag) co parity
PF phan anh tinh chn (parity) cta tdng sb bit 1 c6 trong két
qua.
C& PF =1 khi tbng sb bit 1 trong két qua la chan.
Bit 4. AF (auxliary carry flag) c& nh& phu dung cho cac phép
tinh v&i ma BCD.
AF = 1 khi c6 nhé hodc muon tir mét s6 BCD thap (4 bit
thap) sang mot s6 BCD cao (4 bit cao).
Bit 6: ZF (zero flag) c& réng, ZF = 1 khi két qua bang 0.

X | x | x| x| O|D|I [T|S|Z| x| A| x| P | x| C
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THANH GHI TRANG THAI ém
(8086/8088)

o Bit 7: SF (sign flag) c& dau, SF = 1 khi két qua am.

o Bit 8: TF (trap flag) c& by, TF = 1 khi vi x& ly & trong ché dd
chay twng Iénh.

o Bit 9: IF (interrupt enable flag) c& cho phép ngat

IF = 1 cho phép céac yéu cau ngat che dwoc (maskable
interrupt) dwoc tac dong.

* Bit A: DF (direction flag) co hwédng
DF = 1 khi CPU lam viéc v&i chudi ky tw theo thr tw tir phai
sang trai (lui).

e Bit B: OF (overflow) c¢ tran

OF =1 khi két qua vwot ra ngoai gidi han, xay ra doi véi phép
tinh co dau.

X | x | x| x| O |D|I [T|S|Z| x| A| x| P | x| C
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