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Giao trinh vi xur ly-Dai cuwong
Cic hé thong so dung trong may tinh va cac loai ma
H¢ thap phan (Decimal Number System)
Trong thyc té, ta thuong dung hé thap phan dé biéu dién cac gia tri sb. O hé thong nay,
ta dung céc to hop cta cac chit s6 0..9 dé biéu dién cac gia tri. Mot s6 trong hé thap phan
duoc biéu dién theo cac sb mii cua 10.
S6 5346,72 biéu dién nhu sau:
5346,72=5.10>+3.10> + 4.10 + 6 + 7.10" +2.102
Tuy nhién, trong cac mach dién tir, viéc luu trir va phan bi¢t 10 mire di€n ap khac nhau
rat kho khian nhung viéc phan biét hai muc dién ap thi lai d& dang. Do d6, nguoi ta sir
dung hé nhi phan dé biéu dién cac gia tri trong hé théng sd.
H¢ nhi phan (Binary Number System)
H¢ nhi phan chi dung céc chir s6 0 va 1 dé biéu dién cac gia tri s6. Mot s6 nhi phan
(binary digit) thudng dugc goi 1a bit. Mot chudi gom 4 bit nhi phan goi 1a nibble, chudi
8 bit goi 1a byte, chudi 16 bit goi 12 word va chudi 32 bit goi 1a double word. Chit s6
nhi phan bén phdi nhat ctia chudi bit goi 1a bit c6 ¥ nghia nhé nhat (least significant bit -
LSB) va chir s6 nhi phan bén trai nhat ciia chudi bit goi 13 bit c6 ¥ nghia 16n nhat (most
significant bit - MSB). Mot s6 trong hé nhi phan duogc biéu dién theo s6 mii cua 2. Ta
thuong dung chit B cudi chudi bit dé xac dinh d6 1a sb nhi phén.
S6101110.01b biéu dién gia tri so:
101110.01b = 1x2° + 0x2* + 1x23 +1x2% + 1x2! + 0 + 0x27! + 1x272

« Chuyén s6 nhi phan thanh s6 thap phan:

bé chuyén mot so nhi phan thanh mdt s6 thap phan, ta chi can nhan céac chit s6 cia so
nhi phan véi gia tri thap phan cua n6 va cong tat ca cac gia tri lai.

1011.11B = 1x23 + 0x22 + 1x21 + 1 + 1x2-1 + 1x2-2=11.75

« Chuyén s6 thap phén thanh sé nhij phén:
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Pé chuyén mot s6 thap phan thanh sb nhi phén, ta dung 2 phuong phép sau:

* Phwong phap 1: Ta lay §6 thap phan g:én chuyén trir di 2! trong ,dc') 2,i 1a 56 16n
nhat nhé hon hay bang s6 thap phan can chuyén. Sau do, ta lai lay két qua nay
va thyc hién tuong tu cho dén 20 thi dung. Trong qua trinh thyc hién, ta sé ghi
lai cac gia tri 0 hay 1 cho céc bit tuy theo trudng hop s thap phan nho hon 2!
(0) hay 16n hon 2' (1),

Xét s6 21 thi s6 2 16n nhét 14 2%

16 8 4 2 1
21= 1 0 1 0 1 (21=10101B)
5 5 1 1 0

« Phuwong phap 2: Liy s6 can chuyén chia cho 2, ta nhé lai s6 du va lay tiép
thuong cua két qua trén chia cho 2 va thuc hi¢n tuong tu cho dén khi thuong
cubi cung bang 0. Két qua chuyén doi sé 1 chudi cac bit 1a cac s6 du 14y theo
thtr ty nguoc lai.

Chuyén 227 ra s6 nhj phan

S6 bjchia  Thuwong S6 dur
227 113 1({LsSB)
113 56 1

56 28 ]

28 14 0

14 7 0

7 3 1

3 1 1

1 0 1( MSB)

(227=11100011b)

Dé thyc hién chuyén cac sé thap phan nho hon 1 sang cac s nhi phan, ta lam nhu sau:
ly s6 can chuyén nhan véi 2, gitt lai phan nguyén va lai liy phan 1é nhan véi 2. Qua
trinh tiép tuc cho dén khi phan 1¢ bang 0 thi dimg. Két qua chuyén di 1a chudi cac bit
1a gia tri cic phan nguyén.

Chuyén 0.625 thanh s nhi phan

0.625 x2=1.25
0.25x2=0.5
0.5x2=1.0
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(0.625=0.101b)
He¢ thap luc phan (Hexadecimal Number System)

Nhu di biét & trén, néu dung hé nhi phan thi s& cdn mét sé luong 16n cac bit dé bicu
dién. Gia str nhu s8 1024 = 219 & can 10 bit dé biéu din. Dé rat ngin két qua bidu dién,
ta dung h¢ thap luc phan dua co sé trén s6 mii cua 16. Khi do, 4 bit trong hé nhi phan (1
nibble) s& bicu dién bang 1 chit s6 trong hé thap luc phan (goi 1a s6 hex).

Trong hé théng nay, ta ding cac s6 0..9 va cac ki ty A..F dé biéu dién cho mot gia tri sd.
Thong thuong, ta dung chir h & cudi dé€ xac dinh do 1a s6 thap luc phan.

Ma BCD (Binary Coded Decimal)

Trong thuc té, dbi v&i mot sd ung dung nhu dém tan, do dién ap, ... ngd ra ¢ dang sb
thap phan, ta dung ma BCD. Ma BCD dung 4 bit nhi phan d€ ma hoa cho mét so thap
phan 0..9. Nhu vy, cac s6 hex A..F khong ton tai trong ma BCD.

S6 thap phan 52 9

S6 BCD 0101 0010 1001

Ma hién thi Led 7 doan (7-segment display)

DPdi véi cac ung dung dung hién thi sb liéu ra Led 7 doan, ta dung ma hién thi Led 7
doan .
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8
e c
d
X4 n . X 4 n . 54 s Mi Led 7V doan
50 thdp phan | So thdp luc phan 50 nhi phan bedefs Hidn thi
0 0 0000 1111110 0
1 1 0001 0110000 1
2 2 0010 1101101 2
3 3 o011 1111011 3
4 4 0100 0110011 4
3 3 0101 1011011 3
B B 0110 1011111 b
7 7 0111 1110000 7
g g 1000 1111111 g
9 9 1001 1110011 9
10 A 1010 1111101 A
11 B 1011 0011111 B
12 cC 1100 0001101 C
13 D 1101 0111101 D
14 E 1110 1101111 E
13 F 1111 1000111 F

Cac phép toan sb hoc

H¢ nhi phan

Phép cong

Phép cong trong hé nhi phan ciing thuc hién giéng nhu trong hé thap phan.

Bang su that cia phép cong 2 bit véi 1 bit nh¢ (carry) nhu sau:
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Vao Ra
A B C 5 Cour
0 0 0 0 0
0 0 1 1 0
0 1 0 1 0
0 1 1 0 1
1 0 0 1 0
1 0 1 0 1
1 1 0 0 1
1 1 1 1 1

S=A®BaCIN
COUT = AB + CIN(A @ B)

1001 1010
I +11001100
Nho 01110110

S6 b 2 (2’s component)

Trong hé théng s6 thong thuong, dé biéu dién sé am ta chi can thém déau - vao cac chir
s0. Tuy nhién, trong hé thong may tinh, ta khong thé biéu dien dugc nhu trén. Phuong
phép thong dung 1a dung bit c6 ¥ nghia 16n nhat (MSB) lam bit dau (sign bit): néu MSB
=1 s€ 1a s6 am con MSB = 0 1a s6 duong. Khi d6, c4c bit con lai s€ biéu dién d6 16n
(magnitude) cia s6. Nhu vay, néu ta dung 8 bit dé biéu dien thi sé thu dugc 256 t6 hop
ung voi cac gid tri 0..255 (s6 khong dau) hay -127.. -0 +0 ... +127 (s0 c6 dau).

Pé thuan tién hon trong viéc tinh toan s6 co dau, ta dung mogt dang biéu dién dic biét 1a
sO bu 2. SO bu 2 ctia mdt s6 nhi phan xac dinh bang cach lay ddo céc bit 161 cong thém
1.

S6 7 biéu dién 1a : 0000 0111 c6 MSB = 0 (biéu dién s6 duong)

S6bu2la: 11111000+ 1=11111001. S5 nay sé& dai dién cho sb — 7.

Ta théy, dé thue hién viéc xac dinh sb bu 2 ciia mot s6 A, can phai:

- Biéu dién s6 A theo ma bu 2 ctia nd.

- Pao céc bit (tim sé bu 1 cua A).

- Cong thém 1 vao dé nhan dugce s6 bu 2.
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Khi biéu dién theo sb bu 2, néu sir dung 8 bit ta s& co cac gia tri s6 thay doi tir - 128..127.
Phép tru

Phép trir cac s6 nhi phan ciing dugc thuc hién twong tu nhu trong hé thap phan. Bang su
that cua phép trir 2 bit voi 1 bit muon (borrow) nhu sau:

Vao Ra
A B BIN| D Bout
0 0 0 0 0
0 0 1 1 1
0 1 0 1 1
0 1 1 0 1
1 0 0 1 0
1 0 1 0 0
1 1 0 0 0
1 1 1 1 1

S=A®©B ®BIN

BOUT = AB+(A®B)B_

0110 1101 = 140
- 0011 0001 = 49
0011 1100 =100

Ngoai cach trir nhu trén, ta ciing co6 thé thyc hién phép trir thong qua s6 bu 2 cia sb trir.

01101101 0110 1101
-0011 000 — + 1100 1111 +—
) 1 0011 1100
Sobul Nhag

1100 1110 + 1 =1100 1111 (56 bu 2)

Trong phép cong v4i sd bu 2, ta bo qua bit nhd cudi cung — két qua phép cong sd bu
21a 0011 1100. Pay cling chinh 1a két qua phép trtr, bit MSB = 0 cho biét két qua 1a s6
duong.

77 01001101 0100 1101
- 88 - 0101 1000 —  + 1010 1000
-11 1111 0101

S6 88 =0101 1000 — s6 bu 114 1010 0111 — s bu 2: 1010 1000 .Két qua phép cong
sdbu21a 11110101 ¢c6 MSB = 1 nén la s6 am. S6 bu 1 13 0000 1010 — s bu 2: 0000
1011. Két qua nay chinh la 11 nén phép trtr s€ cho két qua la -11.

Ta théy, dé thuc hién chuyén s6 bu 2 thanh sb c6 dau thi can thyuc hién:

- Lay bu cac bit dé tim so bu 1.
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- Cong voi 1.

- Thém dAu trir dé xac dinh 1a s am.

Phép nhdn

Phép nhén céc sd nhi phan ciing tuong tu nhu dbi véi cac sé thap phan.

D61 voi phép nhan néu nhan 2 s6 4 bit s€ cd két qua 1a so 8 bit, 2 s6 8 bit s€ co két qua
laso 16 bit, ...
11 10116
X0 1001b
o0 1011
Q000
Q000
1011
11000110

Dbi v6i may tinh, phép nhan dugc thuc hién bang phuong phap cong va dich phai (add-
and-right-shift):

- Thanh phan dau tién ctia tong s& chinh 1a s6 bi nhan néu nhu LSB clia s6 nhan 14 1.
Nguoc lai, néu LSB cua s6 nhan bang 0 thi thanh phan nay bang 0.

- Mbi thanh phan thtr i ké tiép s& dugc tinh twong ty v6i didu kién 1a phai dich trai s6 bi
nhan 1 bit.

- Két qua can tim chinh 1a tong cic thanh phan noi trén.
Phép chia
Phép chia cac s6 nhi phan ciing twong tu nhu ddi véi cac sb thap phan.

=6
11110
110
011
000
110
110
0

—
b
=

—
o]
—

Tuong tu nhu dbi v6i phép nhan, ta c6 thé dung phép trir va phép dich trai cho dén khi
khong thé thuc hién phép trir duwgc nita. Tuy nhién, dé thuan tién cho tinh toan, thay vi
dung phép trir do1 vdi so chia, ta s€ thuc hién phép cong doi voi sé bu 2 cua so chia.

- P01 so chia ra so bu 2 cua no.
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- Lay s bi chia cong véi s6 bu 2 cia s6 chia.
+ Néu két qua nay c6 bit diu = 0 thi bit twong tmg cua thuong = 1.

+ Néu két qua nay co bit diu = 1 thi bit twong tmg cua thuong = 0 va ta phai khéi phuc
lai gia tri cia sO bi chia bang cach cong két qua nay vai so chia.

« Dich trai két qua thu duoc va thyc hién tiép tuc nhu trén cho dén khi két qua 1a
0 hay nhé hon s0 chia.

He¢ thap luc phan
Phép cong

Thuc hién chuyén cac so hex can cdng thanh cac s6 nhi phan, tinh két qua trén s6 nhi
phan va sau d6 chuyén lai thanh so6 hex.

7Ah — 01111010
3fh — 00111111
B% <« 10111001

Thuc hién cong truc tiép trén sd hex, néu két qua cong 16n hon 15 thi s& nhé va trir cho
16.

7 A

i F

lﬂ']uls;n — Boh
Ah+Fh=10,+ 15, =25 — nhé 1va25,;— 16,,=9,,=%
Th+3h =T+ 3,5= 10, —» cng sd nhd: 10,y + 1,,=11,,=Bh

Pheép true

Thuc hién tuong tu nhu phép cong.

Cic thiét bi s6 co ban

Cong dém (buffer) va cac cong logic (logic gate)

« Cong dém

A .
-

« Cong NOT
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=
M
I
=

« Cong AND

A op—1 3X=AB
B o0—3-

I—‘I—‘!:,!:’#
- o - ol
|n—-c::-:::-:::||,.u|

« Cong NAND

A B |X
— 0 0|1
Bo—? 1 0 |1
1 1 J0
« Cong OR
A B |X
o o |0
Ao 15 ,X=A+B o 1 |1
Bn—’,'_)’ D 1 0 |1
1 1 |1
« Cong NOR

A rd X=A+B ——
| 10 C
B o3 J =t = 1-

|—~|—-|:::|t::|'|,..
[anli=N =] | - -

« Cong EX-OR

l»'-'l\|:|_1_"-.|"-.l_ X=ADB
.
Bn_-;.}.l_

|—~|—~<::l¢::lrh
[ali=T =] | = <]

« Cong EX-NOR

X=A3SB ——
Ao 1 , X
=) T T

|—=|—=ll:.‘ll!::l:],;.
[ll=N =] J <]
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Thiét bi logic 14p trinh dwgc

Thay vi st dung cac cong logic roi rac, ta co thé dung cac thiét bi logic lap trinh
dugc (programmable logic device) nhu PLA (Programmable Logic Array), PAL
(Programmable Array Logic) hay PROM (Programmable Read Only Memory) dé lién

két cac thiét bi LSI (Large Scale Intergration).

* PLA (hay FPLA - Field PLA):

Dung ma tran cong AND va OR dé lap trinh bing cacc pha huy cac cau chi. FPLA rat

linh dong nhung lai kho 1ap trinh.

AB

& |

& s
T N
we o
N —
N L]E T
= I L | -
Lelyledy
NS
B
iB
+AB
AR +B
So dé PLA

« PAL: ma trin OR di c6 dinh sén va ta chi lap trinh trén ma tran AND.

B
%

A
I
5
L

L
- |

i
i
T

)
o

So dé PAL

« PROM: ma tran AND cb dinh sén va ta chi 1ap trinh trén ma tran OR.
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+ jﬂ Ll ‘:BE
(1]
=i
AR
T \[{§+;B
AB
AB

So'd6 PROM AB +A B
Chét, flipflop va thanh ghi
« Chét (latch):

Chdt 12 thiét bi sb luu trit lai gia tri s6 tai ngd ra cua no.

—2]p e o D|CLE | ©Q
o—3baik X 0 QN
0 1 0
1 1 1
* Flipflop:
i PR CL D CLE Q a
Y 1 1 1 T 1 0
Dol 1 1t 0 T 0o 1
g s 1 1 X 0 Q-“ Q"\
- 1 1 X 1 & g
1 0 1 X x I
1 0 X x 0
o 0 X x .
CL: clear
PR: Preset
CLK: Clock

- Néu xuit hién canh 1én cta tin hiéu CLK thi ngd ra Q s€ co gia tri theo dir li€u tai D.
-NéuPR=0thiQ=1.NéuCL=0thiQ=0.

- Trang thai PR = CL = 0 1a trang thai cAm, ngd ra s& khong on dinh.

12/214



* Thanh ghi (register):

Thanh ghi 13 mét nhom cac flipflop dugc két ndi song song dé lwu trit cac sd nhi phan.
Gi4 tri nhi phan s€ dugc dua vao ngd vao cua céc flipflop. Khi c6 tdc dong canh Ién cla
tin hiéu CLK thi ngd ra céc flipflop s& luu trit gia tri nhi phan cho dén khi mét sb nhi
phan moéi duge dua vao va tdc dong mot canh len cho tin hi¢u CLK.

j Q3 i Q2 j Q1 j Qo
' D 2o & o2 Do 2o = o= S Py

DEU—ID ":" o £

3 3 3
CiLx CLK FCLK CLx

M
L]

: i ] .

Thanh ghi dang don gian

1
1
i

CLK

Trong trudng hop cac flipflop dugc két ndi ndi tiép v6i nhau, ta s& c6 thanh ghi dich
(shift register).

{ i { o

5 > c
Mo—21p & o= =_po ¥ a= ~p ¥ a 2o ¥ alf

. g e i g
52 X o 133

Thanh ghi dich

:
:

CLK

Bo nh¢
Cic kiéu bg nhé
* ROM (Read Only Memory):

Dic tinh chung cia ROM la dif liéu luu trir sé khong bi mat di du cho khong con ngudn
cung cép cho ROM (tinh nonvolatile - on dinh). Ta chi co thé thuc hién tac vu doc
dbi v6i ROM. ROM c6 thé duge chia thanh: ROM che mit na (Masked ROM), PROM
(ROM lap trinh dugc), EPROM (ROM c6 thé xo04 bang tia cuc tim) va EEPROM (ROM
c6 thé xo4 bang dién).

* RAM (Random Access Memory):
RAM c6 dic tinh 1a tit ca ndi dung chira trong RAM s& bi mét di khi khong con ngudn

cung cip cho RAM (tinh volatile - khong 6n dinh). C6 2 loai RAM: tinh va dong.
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- SRAM (Static RAM): dung cac ma tran flipflop dé luu trir dir liéu nén ta co6 thé ghi
cac gia tri nhi phan vao RAM bang céch dua dir li¢u vao cac ngd vao céc flipflop va cap
xung clock cho céc flipflop nay.

- DRAM (Dynamic RAM): tao ra bang cac cong transistor va luu trit bang dién tich.
Tuy nhién, do hién tuong ro ri dién tich theo thoi gian, ta phai thuc hién nap dién lai.
Qua trinh nay goi 1a 1am tuoi (refreshing) bé nhé. Thuén lgi cia DRAM 1a mét sb luong
16n transistor ¢ thé duoc dit trén mot chip nhé nén no6 c6 dung lugng cao hon va nhanh
hon SRAM.

Cau truc bén trong cua bd nho

T R —— - S ——
I LY )
) D |
— ;. |
'CS | - |
— T~ EN >
WE
—— —,rl __,/; Three —
state
Memory Array driver I
[ : | Row address ' ' |
—+—. decoder
1
S |
I
|

i i '

. Column address
decoder

L e _ —
Ccs (Chip Select):cho phép b nhé hoat dong
OE (Output Enable): cho phép doc dit li¢u tir bd nhé ra bén ngoai

WE (Write Enable): cho phép ghi dir li¢u vao trong bd nhd

Row address decoder, Column address decoder: cac bd giai ma hang va cot dé chon vi
tri cua memory cell (flipflop hay tu dién)

Three-state driver: bo 13i ngd ra 3 trang thai dé dém ngd ra
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Giéi thiéu vi xir ly
Cic thé hé vi xir ly

- Thé h¢ 1 (1971 - 1973): vi xur Iy 4 bit, dai dién 1a 4004, 4040, 8080 (Intel) hay IPM-16
(National Semiconductor).

+ Do dai word thuong 14 4 bit (c6 thé 16n hon).

+ Ché tao bang cong nghé PMOS véi mat do phan tir nho, toc do thip, dong tai thip
nhung gia thanh ré.

+ Téc d6 10 + 60 ps / 1énh voi tan sd xung nhip 0.1 + 0.8 MHz. + Tép 1énh don gian va
phai can nhiéu vi mach phu tro.

- Thé hé 2 (1974 - 1977): vi xtt Iy 8 bit, dai dién 12 8080, 8085 (Intel) hay Z80 (Zilog).
+ Tép 1énh phong phu hon.

+ Pia chi co thé dén 64 KB. Mot s6 bo vi xir 1y ¢6 thé phan biét 256 dia chi cho thiét b
ngoai vi.

+ St dung cong nghé NMOS hay CMOS.
+ Tbc d6 1 + 8 s / 1énh voi tan sd xung nhip 1 + 5 MHz

- Thé hé 3 (1978 - 1982): vi xtr Iy 16 bit, dai dién 1a 68000/68010 (Motorola) hay 8086/
80286/80386 (Intel)

+ Tap 1énh da dang véi cac 1énh nhan, chia va xir Iy chudi.

+ Dia chi b nhd 6 thé tir 1 + 16 MB va c6 thé phén biét t6i 64KB dia chi cho ngoai vi
+ St dung cong nghé HMOS.

+Tdc d6 0.1 = 1 us / 1énh véi tan sd xung nhip 5 + 10 MHz.

- Thé hé 4: vi xtr Iy 32 bit 68020/68030/68040/68060 (Motorola) hay 80386/80486
(Intel) va vi xtr Iy 32 bit Pentium (Intel)

+ Bus dia chi 32 bit, phan bi¢t 4 GB bd nho.
+ Co thé dung thém cac bo dong xtr 1y (coprocessor). + Co kha ning 1am viéc voi bd

nhd ao.
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+ C6 cac co ché pipeline, bd nhd cache. + St dung cong nghé HCMOS.
Vi xir ly (uP - microproccessor)
Phdn loai vi xur ly

- Multi chip: dung 2 hay nhiéu chip LSI (Large Scale Intergration: tich hop tir 1000 +
10000 transistor) cho ALU va control.

- Microprocessor: dung 1 chip LSI/VLSI (Very Large Scale Intergration: tich hop +
10000 transistor) cho ALU va control.

- Single chip microprocessor (con goi 1a microcomputer / microcontroller): 1a 1 chip
LSI/VLSI chira toan bo cac khoi nhu hinh 1.7.

So' do khoi mét mdy tinh cé dién

Input » ALU Memorv
i [+ (Arithmetic Logic Unit) )
| & 1
L4
Chatput | Control

So do khoi mot may tinh co dién

- ALU (don vi logic sb hoc): thyc hién cac bai toan cho may tinh bao gém: +, -, %/,
phép toan logic, ...

- Control (diéu khién): diéu khién, kiém soat cac duong dir lidu giira cac thanh phan cta
may tinh.

- Memory (bd nhd): luu trit chwong trinh hay cac két qua trung gian.
- Input (nhap), Output (Xuat): cac thiét bi xuat nhap dit lidu (con goi 1a thiét bi ngoai vi).
So' do khoi ciia uP

C6 3 khbi chirc ning: don vi thyc thi (EU - Execution unit), bd tudn tu (Sequencer) va
don vi giao ti€p bus (BIU - Bus interface unit).

- EU: thuc hién céc 1énh s hoc va logic. Cac toan hang dugc chira trong cac thanh ghi

dr li¢u (data register) hay thanh ghi dia chi (address register), hay tir bus ndi (internal
bus).
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- B0 tuan tu: gém bd giai ma I¢nh (instruction decoder) va bo dém chuong trinh
(program counter)

+B6 dém chuong trinh chtra cac I¢énh ké tiép s€ thuc hién

+ B0 giai ma s€ thuc hién céc budc can thiét dé thuc thi 1énh.

Khi chuong trinh bat dau, bo dém chuong trinh (PC) s& ¢ dia chi bat dau. Pia chi nay
duoc chuyén qua bd nhd thong qua address bus. Khi tin hiéu Read dua vao control bus,
ndi dung bd nhd lién quan s€ dua vao bd gidi ma 1€nh. B gidi ma I¢nh s€ khdi dong céac
phép toan can thiét dé thyc thi lénh. Qua trinh nay doi hoi mot sé chu ky may (machine
cycle) tuy theo 1énh. Sau khi 1énh da thuc thi, bd gidi ma 1énh s& dat PC dén dia chi coa

1énh ké.

So do khoi cua vi xur ly

EU Seguencer
| -~ - r -~ 3
I I I I
I Data register I I Instruction decoder I
| |
| ) ALU I | I
I Addr. register I I Program counter I
I F ) ] I I ) H
_ _— ——— i
il Internal bus +
F Y
BIU

I [~ -0 -~ - - _i
| L ¥ w i
|
I Data bus Control bus Addr. bus I
| driver driver driver :
| ry I
I _ f _ - ‘I_ _ 1

L4

Data bus Control bus Addr. bus
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So dé khoi ciia hé vi xir Iy co bin

-
|
i ADDRESS BUS
} =
ol [ ]!
|
I |
! - Input Port pP Memory Output Port _‘_>
—
=7 A
VAN S AT
| o - = C .| |
DATA BUS |
| \/
} CONTROL BUS !
|
|
_____ — — — — ]

So do khoi hé vi xue ly

Moi hoat dong co ban cua mot hé vi xur ly déu giéng nhau, khong phu thudc loai vi xur
1y hay qua trinh thyc hién. pP s€ doc mot 1€nh tir bd nhéd (memory), thuc thi 1€nh va sau
dé doc 1énh ké. Qua trinh doc 1énh goi 1a instruction fetch con qua trinh thyc hién tuan
tur nhu trén goi 13 fetch - execute sequence. Tuy nhién c6 mot s6 pP s& nhan mot sb 1énh
rdi méi bat dau thyc thi.

* Cac port I/O:

Céc port nhap (input) va xuét (output) ding dé giao tiép gitta pP va thiét bi ngoai vi
(khong thé ndi truc ti€p vai cac bus).

Port xudt 13 mot thanh ghi. Khi pP ghi dit li¢u ra dia chi ctia Port thi Port s€ chura dit liéu
hién tai trén data bus. Dir li€u nay s€ dugc chot tai Port cho dén khi pP ghi dit li¢u moi

ra Port.

Port nhép 1a mot driver 3 trang thai. Khi pP doc vao tur dia chi cua Port, driver 3 trang
thai 1ai dir liéu tir bén ngoai vao data bus. Sau do, puP doc dir li¢u tir bus.

» Cac tin hi€u tiéu biéu ctia mot pP:
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