Tai li¢u vi xu ly Dai cuong

CHUONG 1: DAI CUONG
1. Cac hé thong so6 dung trong may tinh va cac loai ma

1.1. Hé thap phan (Decimal Number System)

Trong thyc té, ta ‘thuong dung hé thdp phan dé biéu dién cac gia tri so O hé
thong nay, ta ding cac t6 hop cua cac chir s6 0..9 dé biéu dién céc gia tri. Mot s6 trong
hé thap phan duoc biéu dién theo cac sb mii caa 10.

VD: Sb 5346,72 biéu dién nhu sau:
5346,72 =5.10° +3.10* + 4.10 + 6 + 7.10" + 2.107

Tuy nhién, trong cac mach dién ti, viéc luu trlr va phan biét 10 muc dién ap
khac nhau rat khé khan nhung vi¢c phan bi¢t hai mire dién ap thi lai dé dang. Do do,
nguoi ta st dung hé nhi phan dé biéu dién céc gia tri trong h¢ thong so.

1.2. Hé nhi phan (Binary Number System)

Hé nhi phan chi dung céc chit s6 0 va 1 dé bléu dién cac gia tri s6. Mot s6 nhi
phan (binary digit) thuong dugc goi la bit. Mot chudi gom 4 bit nhi phan goi 1a nibble,
chudi 8 bit goi 1a byte, chudi 16 bit goi 1a word va chudi 32 bit goi 1a double word.
Chir s6 nhi phan bén phai nhit cua chudi bit goi 1 bit ¢d ¥ nghia nhé nhit (least
significant bit — LSB) va chit sb nhi phan bén trai nhat cua chudi bit goi 1a bit cé y
nghia I6n nhit (most significant bit — MSB). Mot s6 trong hé nhi phan dugc biéu dién
theo s6 mil ctia 2. Ta thudng dung chit B cudi chudi bit dé xac dinh do6 1a s6 nhi phan.

VD: S6 101110.01b biéu dién gia tri sé:
101110.01b = 1x2° + 0x2*+ 1x2° +1x22 + 1x2' + 0 + 0x27' + 1x272

% Chuyén s6 nhi phan thanh s6 thip phan:

Dé chuyén mot s6 nhi phan thanh mot so thap phan, ta chi can nhén céc chir s6
ctia s6 nhi phan véi gia tri thap phan cia nd va cong tat ca céc gia tri lai.
VD: 1011.11B = 1x2* + 0x2> + 1x2' + 1 + 1x2" + 1x27 = 11.75

% Chuyén sb thap phan thanh s6 nhi phan:
Dé chuyén mot s6 thap phan thanh s6 nhi phan, ta dung 2 phuong phép sau:

» Phuong phap 1: Ta lay sb thap phan can chuyen trir di 2' trong d6 2'
1a s6 16n nhét nho hon hay bang s thap phan can chuyen Sau do, ta
lai 14y két qua nay va thuc hién twong tu cho dén 2° thi dimg. Trong
qua trinh thyc hién, ta s€ ghi lai cac gia tri 0 hay 1 cho cédc bit tuy
theo trudng hop s6 thap phan nhé hon 2' (0) hay 16n hon 2' (1).
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Tai li¢u vi xu ly Dai cuong

VD: Xét s6 21 thi sb 2 16n nhét 12 2*
2+ 23 22 2! 20
16 8 4 2 1

21="1 0 1 0 1 (21=10101B)
5 5 1 1 0

> Phwong phap 2: Lay sé can chuyén chia cho 2, ta nhé lai s6 du va
lay tiép thuong ciia két qua trén chia cho 2 va thyc hién tuong ty cho
dén khi thuong cudi cung bang 0. Két qua chuyén d6i s& 1a chudi cac
bit 14 cac s du 14y theo thir ty nguoc lai.

VD: Chuyén 227 ra s6 nhj phan
SO bichia  Thuong SO du

227 113 1 (LSB)
113 56 1
56 28 0
28 14 0
14 7 0
7 3 1
3 1 1
1 0 1 (MSB)

(227=11100011b)

Pé thuc hién chuyén cac sb thap phan nhé hon 1 sang cic s6 nhj phan, ta lam
nhu sau: 1y s6 can chuyén nhan v&i 2, giit lai phan nguyén va lai lay phan 1é nhan véi
2. Qua trinh tiép tuc cho dén khi phan 1¢ bang 0 thi dimg. Két qua chuyén dbi 1a chudi
céc bit 1a gia tri cac phan nguyén.

VD: Chuyén 0.625 thanh s6 nhi phan

0.625 x2=1.25
025 x2=0.5
0.5 x2=1.0

(0.625=10.101b)
1.3. Hé thap luc phan (Hexadecimal Number System)

Nhu di biét & trén, néu dung hé nhi phan thi s€ can mot sb luong 16n cac bit dé
biéu dién. Gia st nhu sb 1024 = 2'° s& can 10 bit dé biéu dién. Dé rut ngin két qua
biéu dién, ta dung hé thap luc phan dya co s trén s6 mii cia 16. Khi do, 4 bit trong hé
nhi phan (1 nibble) s& biéu dién bang 1 chir sd trong hé thap luc phan (goi la s6 hex).

Trong hé thdng nay, ta ding cic sb 0..9 va cac ki tw A..F de biéu dién cho mot
gia tri s0. Thong thuong, ta dung chit h ¢ cudi dé xac dinh do6 1a sb thap luc phan.

1.4. Ma BCD (Binary Coded Decimal)

Trong thyc té, d6i voi mot sé tng dung nhu dém tan, do dién 4p, ... ngd ra &
dang so6 thap phan, ta dung ma BCD. Ma BCD dung 4 bit nhi phan dé ma hoa cho mot
s6 thap phan 0..9. Nhu vdy, cac sd hex A..F khong ton tai trong ma BCD.
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VD: S thap phan 5 2 9
S6 BCD 0101 0010 1001

1.5. M3 hién thi Led 7 doan (7-segment display)

Pbi vai cac ung dung dung hién thi sb liéu ra Led 7 doan, ta dung ma hién thi
Led 7 doan (bang 1.1).

; <

Bang 1.1:

O ~ O . IS Mai Led 7 doan

S6 thap phan | SO thap luc phan | SO nhi phan abcdefg | Hi 31 thi
0 0 0000 1111110 0
1 1 0001 0110000 1
2 2 0010 1101101 2
3 3 0011 1111011 3
4 4 0100 0110011 4
5 5 0101 1011011 5
6 6 0110 1011111 6
7 7 0111 1110000 7
8 8 1000 1111111 8
9 9 1001 1110011 9
10 A 1010 1111101 A
11 B 1011 0011111 B
12 C 1100 0001101 C
13 D 1101 0111101 D
14 E 1110 1101111 E
15 F 1111 1000111 F

2. Cac phép toan so6 hoc
2.1. Hé nhi phan

2.1.1.Phép cong

Phép cong trong hé nhi phan ciing thuc hién giéng nhu trong hé thap phan.
Bang su that ciia phép cong 2 bit véi 1 bit nhd (carry) nhu sau:
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Bang 1.2:
Vao Ra

A B Cn| S 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®B®Cy

COUT =AB + C[N(A @ B)

VD: 1001 1010
1 +11001100
Nhé 01110110

2.1.2.S0 bu 2 (2's component)

Trong hé théng sb thong thudng, dé biéu dién sb am ta chi can thém dau — vao
céc chir s6. Tuy nhién, trong hé thong may tinh, ta khong thé biéu dién dugc nhu trén.
Phuong phap thong dung 1a dung bit ¢6 ¥ nghia lon nhit (MSB) lam bit diu (sign bit):
néu MSB = 1 s¢& la s6 &m con MSB = 0 la s6 duong. Khi do, cac bit con lai s& biéu
dién d6 16n (magnitude) cia s6. Nhu viy, néu ta dung 8 bit dé biéu dién thi s& thu
dugc 256 t6 hop ung véi cac gia tri 0..255 (s6 khong dau) hay —127.. -0 +0 ... +127
(s6 c6 dau).

Pé thuan tién hon trong viéc tinh toan s6 c6 déu, ta dung mot dang biéu dién
didc biét 1a s6 bu 2. S6 bu 2 ctia mot sb nhi phan xac dinh béng cach léy déo cac bit roi
cong thém 1.

VD: S6 7 biéu dién 1a : 0000 0111 c6 MSB = 0 (biéu dién s6 duong)
Sébu2la: 11111000 + 1 =1111 1001. S6 nay s& dai dién cho s6

~7.

Ta théy, dé thuc hién viéc xac dinh s bu 2 cua mot sd A, can phai:

- Biéu dién s A theo ma bu 2 cta no.

- Pao cac bit (tim sd bu 1 cua A).

- Cong thém 1 vao d nhan duoc s6 bu 2.

Khi biéu dién theo s6 bu 2, néu st dung 8 bit ta s& c6 cac gid tri sd thay doi tir -
128..127.
2.1.3.Phép tru

Phép trir cac s6 nhi phéan ciing dugc thyc hién twong ty nhu trong hé thap phan.
Bang su that cua phép trur 2 bit véi 1 bit mugn (borrow) nhu sau:
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Bang 1.3:
Vao Ra
A B BIN| D Boyr
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,,
VD: 0110 1101 =149
- 0011 0001 = 49
0011 1100 =100

Ngoai cach trir nhu trén, ta ciing c6 thé thuc hién phép trir thong qua sd bu 2
cua so trur.

VD: 0110 1101 0110 1101
-0011 0001 — +1100 1111 <+—
1 00111100
Sé bu 1 Nhé

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

Trong phép cong vé6i s6 bu 2, ta bd qua bit nhé cudi cing — két qua phép cong

s bu 2 12 0011 1100. Pay ciing chinh 1a két qua phép trir, bit MSB = 0 cho biét két
qua 1a sé duong.

VD: 77 0100 1101 0100 1101
- 88 - 0101 1000 — + 1010 1000
-11 11110101

86 88 =0101 1000 — s6 bu 112 1010 0111 — s6 bu 2: 1010 1000

Két qua phép cong so bu2 1a 1111 0101 c6 MSB = 1 nén 1a s6 am. S6 bu 1 1a
0000 1010 — s6 bu 2: 0000 1011. Két qua nay chinh 13 11 nén phép trir s& cho két qua
1a—11.

Ta théy, dé thuc hién chuyén s6 bu 2 thanh s6 c¢6 diu thi can thuc hién:
- Lay bu cac bit dé tim s bu 1.

- Cong véi 1.

- Thém dau trir dé xac dinh 14 sb am.

F @
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2.1.4.Phép nhan

Phép nhan cac sO nhi phan cling tuong ty nhu do6i voi cac sO thap phan. Cha y
rang d01 voi phep nhan néu nhén 2 s6 4 bit s& co két qua 1a s6 8 bit, 2 s6 8 bit s& co két
qua 1a sd 16 bit, .

VD: 11 1011b

X9 1001b
99 1011
0000
0000
1011
1100011b

D6i v6i may tinh, phép nhan duogc thyc hién bang phuong phap cong va dich
phai (add and-right-shift):

Thanh phan dau tién cua tong s& chinh 13 s6 bi nhan néu nhu LSB cua 6
nhan 13 1. Nguoc lai, néu LSB ctia s6 nhan bang 0 thi thanh phan nay bing
0.

- MOi thanh phan thtr i ké tiép s& dugc tinh twong tu voi diéu kién 1a phai dich
tréi s6 bi nhén i bit.

- Két qua can tim chinh 13 tong cac thanh phan néi trén.

2.1.5.Phép chia

Phép chia céc s6 nhi phéan ciing twong tu nhu ddi véi cac sb thap phan.

VD: 30/5=6
11110 110
110 101
011
000
110
110
0
Tuong tu nhu ddi voi phép nhén, ta c6 thé dung phép trir va phep dich trai cho
dén khi khong thé thuc hién phep trir duge nita. Tuy nhién, dé thuan tién cho tinh toan,
thay vi ding phép trir d6i v6i s6 chia, ta s& thuc hién phép cong d6i véi sb bu 2 cua sb
chia.
- P0i s chia ra s6 bu 2 cta nd.
- Lay s6 bi chia cong v6i s6 bu 2 cua s chia.
+ Néu két qua nay co bit dau = 0 thi bit twong ng cua thuong = 1.
+ Néu két qua nay co bit dau = 1 thi bit tuong ung cua thuong = 0 va ta phai
khoi phuc lai gia tri cia sb bi chia bang cach cong két qua nay voi sd chia.
- Dich trai két qua thu dugc va thuc hién tiép tuc nhu trén cho dén khi két qua
13 0 hay nho hon s chia.
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2.2, Hé thap luc phan

2.2.1.Phép cong
Thuc hién chuyén cac s6 hex can cong thanh cac s6 nhi phan, tinh két qua trén
s0 nhi phan va sau d6 chuyén lai thanh so6 hex.

VD: 7Ah — 01111010
3Fh — 00111111
B9h <« 1011 1001

Thyce hién cdng truc tiép trén sb hex, néu két qua cong 16n hon 15 thi s€ nhé va
trur cho 16.

vD: 7 A

3 F

10]0 2510 — B%h
Ah+Fh= 100+ 1510 = 2519 —nhd 1 va 2510—1610=910= 9h
Th+3h="70+3;0= 10y — cong s nhé: 10,0+ 1,=11,,=Bh

2.2.2.Phép tru
Thyc hién twong ty nhu phép cong.
3. Cac thiét bi s6 co ban

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

< Cong dém:

A 3 2 —A —X
010

I S

< Cong NOT:

A X =2 Al X
0|1
110
% Cong AND:
Ao—1 2(= AB

B o—2]

)y @
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% Cong NAND:

Ao 1] 3X=E
B o—2]

% Cong OR:

A 1 3X=A+B
B 2

< Cong NOR:

H»—tOO}
— O = O
o»—ﬂ»—»—ax

»—A»—AOO}
= =1
»—A»—a»—ox

B 3
0 0 |1
0 1 |0
1 0 |0
1 1 /0
< Cong EX-OR:
A B [X
Aot x=Aeg 0 0 |0
: sz Ds_q 0 1 |1
1 0 |1
1 1 /0
< Cong EX-NOR:
X=AO®B
A EiDs—ﬂ A B X
2 0 0 |1
0 1 |0
1 0 |0
11 |1

3.2. Thiét bi logic lap trinh dudc

Thay vi str dung céc cong logic rdi rac, ta c¢6 thé dung céc thiét bi logic 1ap 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 trén cong AND va OR dé lap trinh bang cacc pha huy cac cau chi.
FPLA rat linh dong nhung lai kho 1ap trinh.
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M) AB
B o slat
i v 7 -
A S N

o 1 L A

N
E B
AB

+AB
AB +§
Hinh 1.1 — So d6 PLA

AB

< PAL: ma tran OR di cd dinh sin va ta chi 12p trinh trén ma trdn AND.
o—AB

A
I P

E}jé
!
\ Ug] _
A+AB
AB + B
A+B
AB +AB

L

-1

Hinh 1.2 — So @6 PAL

< PROM: ma tran AND c6 dinh sén va ta chi 1ap trinh trén ma tran OR.
A B

Ll 4| aB
iy

LI

L

i

AB

i
L

vy,

AB
AB
Hinh 1.3 — So 4 PROM AB +AB

p ”' . %
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Tai ligu vi xit Iy
3.3. Chaot, flipflop va thanh ghi

< Chét (latch):
Chot 1a thiét bi so luu tri lai gié tri sO tai ngd ra cua no.

Dai cuong

—21p QpP>—o D |CLK| Q
—3 bk X 0 QN
0 1 0
1 1 1
¢ Flipflop:
i PR CL D CLK Q 6
o2 & ol o 1 1 1 0 1 0
SN P 1 1 0 0 0 i
T 1 1 X 0 Qv Qy
1 1 X 1 Qv Q
-1 0 1 X X 1 0
1 0 X X 0 1
0 0 X X
CL: clear PR: Preset CLK: Clock

- Néu xuét hién canh lén cua tin hiéu CLK thi ngo ra Q s& cd gia tri theo dir
liéu tai D.

- NéuPR=0thiQ=1.NéuCL=0thiQ=0.

- Trang thai PR = CL =0 1a trang thai cdm, ngd ra s& khong 6n dinh.

« Thanh ghi (register):

Thanh ghi 13 mét nhom cac flipflop dugc két ndi song song dé luu trir cac sb
nhi phan. Gia tri nhi phan s€ dugc dua vao ngd vao cua cac flipflop. Khi cé tac dong
canh 1én ctia tin hiéu CLK thi ngd ra cac flipflop sé& luu trir gia tri nhi phan cho dén khi
mot s6 nhi phan moi duge dua vao va tac dong mot canh len cho tin hi¢u CLK.

i Q3 i Q2 i Q1 "I Qo
D3o2 | D g Q 5 D22 D E Q 5 D1o—2 D E Q 5 DOo—2 D % Q 5
3 CLK CLK 3 CLK 3 CLK
3 apt—s 3 ap——o ajt—o 3 apt—o
s : : :
Hinh 1.4 — Thanh ghi dang don gian
Pham Hung Kim Khdnh
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Trong trudng hop cac flipflop duge két ndi ndi tiép véi nhau, ta s& co thanh ghi
dich (shift register).

PR [04—0
o4—n
PR [04—0

ouT
INo—21p ap® 21p ¥ af?® 2{p x af® Z1p aP?
3 CLK 3 CLK 3 CLK 3 CLK

D—1—Cc|_

i : i

Hinh 1.5 — Thanh ghi dich

CLK

3.4. BOnhé
3.4.1.Cac kiéu bd nhé

% ROM (Read Only Memory):

bic tinh chung cua ROM la dir liéu luu trir s& khong bi mat di du cho khong
con nguon cung cap cho ROM (tinh nonvolatile — 6n dinh). Ta chi c6 thé thuc hién tac
vu doc d6i véi ROM. ROM c6 thé duge chia thanh: ROM che mit na (Masked ROM),
PROM (ROM lap trinh duoc), EPROM (ROM co thé xoa bang tia cyc 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 mat di khi khong con
ngudn cung cap cho RAM (tinh volatile — khong 6n dinh). C6 2 loai RAM: tinh va
dong.

- SRAM (Static RAM): dung cac ma tran flipflop dé luu trir dir liéu nén ta c6
thé ghi cac gia tri nhi phan vao RAM bang cach dua dir li¢u vao cac ngd vao
cac flipflop va cap xung clock cho cac flipflop nay.

- DRAM (Dynamic RAM): tao ra bang cic cong transistor va luu trit bang
dién tich. Tuy nhién, do hién tugng ro ri dién tich theo thoi gian, ta phai
thuc hién nap di¢n lai. Qua trinh nay goi 1a lam tuoi (refreshing) by nhé.
Thuén loi cia DRAM la mot sb lugng 16n transistor co thé dugc dat trén
mot chip nhd nén nd cé dung lugng cao hon va nhanh hon SRAM.

P T 4B
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3.4.2.Cau triac bén trong cua bo nhé

oE -——————————H—1"—"H—"—"--"—————— !
| |
— | :
|
CS | v :
v ~ ==
| Three —
: state
| Memory Array driver
|

’—‘—'\ Row address :>
—

decoder

decoder

i

> Column address

Hinh 1.6 — CAu trac ndi mot bo nhé tiéu biéu

CS (Chip Select):cho phép bd nhé hoat dong

OE (Output Enable): cho phép doc dir liéu tir b nhé ra bén ngoai

WE (Write Enable): cho phép ghi dit li¢u vao trong bd nhé

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

Three-state driver: bo 14i ngd ra 3 trang thai dé dém ngd ra

4. Gigi thiéu vi xu' ly
4.1.  Cac thé hé vi xir ly

- Thé hé 1 (1971 — 1973): vi xut Iy 4 bit, dai dién 1a 4004, 4040, 8080 (Intel)
hay IPM-16 (National Semiconductor).
+ Do dai word thudng 13 4 bit (c6 thé 16n hon).
+ Ché tao béng cong nghé PMOS véi mat do phﬁn ttr nho, toc dd thép,
dong tai thap nhung gia thanh ré.
+ Tdc dd 10 + 60 ps / 1énh véi tan s xung nhip 0.1 + 0.8 MHz.
+ Tap l1énh don gian va phai can nhiéu vi mach phu trg.
- Thé hé 2 (1974 — 1977): vi xit 1y 8 bit, dai dién 1a 8080, 8085 (Intel) hay
780 (Zilog).
+ Tap Iénh phong pht hon.
+ Pia chi ¢ thé dén 64 KB. Mot s6 bo vi xir Iy ¢6 thé phan biét 256 dia
chi cho thiét bi ngoai vi.
+ Str dung cong nghé¢ NMOS hay CMOS.
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+ Tdc d6 1 = 8 us / 1énh véi tan sé xung nhip 1 + 5 MHz
- Thé hé 3 (1978 — 1982): vi xtt Iy 16 bit, dai dién 1a 68000/68010 (Motorola)
hay 8086/80286/80386 (Intel)
+ Tap lénh da dang véi cac 1énh nhan, chia va xtr 1y chudi.
+ Dia chi bo nhd c6 thé tir 1 + 16 MB va c6 thé phan biét téi 64KB dia
chi cho ngoai vi
+ Sir dung cong ngh¢ HMOS.
+ Tdc d6 0.1 = 1 us / 1énh véi tan sé xung nhip 5 =+ 10 MHz.
- Thé hé 4: vi xir 1y 32 bit 68020/68030/68040/68060 (Motorola) hay
80386/80486 (Intel) va vi xtr ly 32 bit Pentium (Intel)
+ Bus dia chi 32 bit, phan biét 4 GB b nho.
+ C6 thé dung thém cac bo dong xir 1y (coprocessor).
+ C6 kha nang lam viéc véi bo nhé do.
+ C6 cac co ché pipeline, bo nhé cache.
+ Str dung cong nghé¢ HCMOS.

4.2. Vi xtf ly (uP — microproccessor)

4.2.1.Phan loai vi xtr ly

- Multi chip: ding 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 la microcomputer / microcontroller): 1a
1 chip LSI/VLSI chira toan bo cac khéi nhu hinh 1.7.

4.2.2.S0 d6 khdi mdt may tinh cd dién

ALU
Input > . . . . Memory
n (Arithmetic Logic Unit)
] A *
A
Output |« Control

Hinh 1.7 — So d6 kh6i mot méy tinh ¢6 dién

- ALU (don vi logic s6 hoc): thuc hién cac bai toan cho mdy tinh bao gdm: +,
-, *, /, phép toan logic, ...

- Control (diéu khién): diéu khién, kiém soat cac duong dir liéu gilta cac
thanh phan ctia may tinh.

- Memory (b6 nhé): luu trit chuong trinh hay cac két qua trung gian.

- Input (nhdp), Output (Xudt): céc thiét bi xuat nhap dit liéu (con goi 1a thiét
bi ngoai vi).

4.2.3.S0 do khoi cua pP

Co6 3 khdi chire nang: don vi thuc thi (EU - Execution unit), b0 tudn tu
(Sequencer) va don vi giao tiép bus (BIU — Bus interface unit).
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- EU: thuc hién céc 1énh sb hoc va logic. Cac toan hang duoc chura trong céac
thanh ghi dir li¢u (data register) hay thanh ghi dia chi (address register), hay
tur bus ndi (internal bus).

- BO tuan tu: gém bd giai ma 1€nh (instruction decoder) va bo dém chuong
trinh (program counter)

+ B dém chuong trinh chtra cac 1énh ké tiép s& thuc hién
+ B0 giai ma s& thuc hién cac budc can thiét dé thyc thi Iénh.

Khi chuong trinh bat dau, bd dém chuong trinh (PC) s& & dja chi bét dau.
Pia chi nay dugc chuyén qua b nhé thong qua address bus. Khi tin hiéu Read
dua vao control bus, ndi dung b nh¢ lién quan s€ dua vao b giai ma Iénh. B
giai ma 1énh s& khoi dong cac phép toan can thiét dé thyc thi 1énh. Qué trinh
nay doi hoi mot s6 chu ky may (machine cycle) tuy theo 1énh. Sau khi 1énh da
thuc thi, bo giai ma 1énh s& dat PC dén dia chi ctia 1énh ké.

EU Sequencer

Data register Instruction decoder

Addr. register Program counter
A A A
_____________________ - PSS N |
Y Internal bus ~ § v
BIU
I _________________________i
| A 4 A 4 A 4 I
|
: Data bus Control bus Addr. bus l
I driver driver driver :
' |
I _____ i ______________ I _________________ I ______ -I
Data bus Control bus Addr. bus

Hinh 1.8 — So d6 khdi cta vi xur 1y
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Tai li¢u vi xu ly Dai cuong

4.2.4.S0 do khoi cua hé vi xir ly cg ban

ADDRESS BUS

£ Jr I}
:::> Input Port WP Memory Output Port :>

go 01 306 Jr 4

DATA BUS

v

CONTROL BUS

Hinh 1.9 — So d6 khéi hé vi xir Iy

Moi hoat dong co ban ciia mot hé vi xtr Iy déu gidng nhau, khong phu thudce
loai vi xtr Iy hay qué trinh thyc hién. pP s€ doc mot 1énh tir b nhd (memory), thuc thi
1énh va sau d6 doc 1énh ké. Qua trinh doc 1énh goi 1a instruction fetch con qua trinh
thue hién tuan tu nhu trén goi 1a fetch — execute sequence. Tuy nhién c6 mot sé pP s&
nhan mét s6 1énh rdi méi bt dau thuc thi.

% Cac port 1/0:

Cac port nhdp (input) va xuat (output) dung dé giao tiép gilta pP va thiét bi
ngoai vi (khong thé ndi truc tiép véi cac bus).

Port xuat 14 mot thanh ghi. Khi uP ghi dir liéu ra dia chi cua Port thi Port s&
chtra dir liéu hién tai trén data bus. Dit liéu nay s& dugc chdt tai Port cho dén khi pP
ghi dit liéu méi ra Port.

Port nhap 1a mot driver 3 trang thai. Khi uP doc vao tir dia chi cta Port, driver 3
trang thai a1 dir li¢u tir bén ngoai vao data bus. Sau do6, uP doc dir liéu tir bus.

F @
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Tai li¢u vi xu ly Dai cuong

% Cac tin hi¢u tiéu bi€u ciia mgt pP:

———® CK > Address
— | Reset
<"::> Data

—*| Interrupt

> Ready/ Wait

™ BusReq. Read -

Writ Control

‘ Bus Ack. e >

Hinh 1.10 — Céc tin hi¢u co ban trong puP

Cac bus dung dé lién két cac thanh phan cia hé théng véi pP. uP s& chon mot
thiét bi can st dung thong qua address bus va doc hay ghi dir liéu thong qua data bus.
Data bus 1 bus 2 chiéu, dung chung cho tat ca cac qua trinh trao d6i dir liéu. Mdi chu
ky bus (bus cycle) 1a viéc thuc hién trao doi mot tir dit liéu giita uP va 6 nhd hay thiét
bi I/O.

Mdi chu ky bus bat dau khi pP xuat mot dia chi nham chon thiét bi I/O hay
chon mot 6 nhé nao do.

Chu ky ghi Chu ky doc

Address
bus ><

>

WR \ :/ i

Hinh 1.11 — Dinh thi bus co ban

4.3. Giao tiép véi bo nhé

4.3.1.Giao tiép bus co ban

- Céc bit dia chi thap (gia sir 13 duong A0 + A12) ndi truc tiép dén chip bd
nho (gia st RAM c6 dung lugng 8K x 8)

- Céc bit dia chi cao (gia st A13 + A19) ndi véi bd giai ma dia chi (address
decoder) tao tin hiéu cho phép chip bo nhd. Do @6, khi thiét ké ta phai xac
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Tai li¢u vi xu ly Dai cuong

dinh mdi chip bd nhé thudc ving dia chi nao. Tap hop cac ving ndy theo
bang goi la bang bo nhd (memory map).

Cac bit dia chi cao

A0 +Al2 Data bus
RAM
Céc bit dia chi thap
Al13 + A19 f)
[ Address P , ,
decoder Dén cac thiét bi khac
)

Hinh 1.12 — Giao tiép bus co ban

Quan h¢ gitra gidi ma dia chi va bang bo nho:

\
MSB LSB
T
| Address 2" khéi bd
W—AA' ~ nhé
nbitden ) it ¢én bo nho & &
bo giai A e
ma
}Zmdiachi
J
Hinh 1.13 — Bang bd nhd
4.3.2.Giai ma dia chi
4.3.2.1. Dung 74LS138
74LS138
[ 15 5 0000h - 1FFFh to tin hid
Alln _2]A YOPBi4 0 2000h - 3FFFh Cdc tin hicu
Al55 _3]¢ v2pi3 o 4000h - 5FFFh dua t6i cic
VP12 80008 - orprn [ chnCScia
Y4 P10 . .
Vee o 6 | 5 vs b10_5 AQ0Oh - BFFFh cac IC nho
Hinh 1.14 — Giai ma dia chi dung 74LS138
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Tai li¢u vi xu ly Dai cuong

4.3.2.2. Dung nhiéu 74LS138

74L.S138
A13 15 00000h - Q1FFFh
Al4 2|7 vIBi 5 02000h - 03FFFh
A15 3e vo b3 5 04000h - 05FFFh
v3b12 5 06000h - 07FEFh
va b5 08000h - Q9FFFh
vee 6 510 0AQQOh - OBFEFh
231, veb® 5 0C000h - ODFFFh
NV 748138 - 00000h - OFFFFh% 59 cop v7 pL—o 0E000h - OFFFFh
Al7g 214 vo Baa
Al8n _2]8 Y2 b o
Y3 P13
1 745138
— Y4 P73
MEM/TO__6 0 1 15 10000h - 11FFFh
A19 4 Sl Y°Be . [70000n - 7FFFFh 2 n YOPii T 12000h - 13FFFh
——qcm  vrp? 3l vo b3 5 14000h - 15FFFh
2 5 16000h - 17FFFh
. v3 pr—=o
= vabl 5 18000h - I9FFFh
Vee . 61 va bl 5 IAQ000h - 1BFEFh
10000h = TFFFEh  — 4d G yepd—o 1C000h - IDEEFA
5 a8 vspl_n 1E000h - 1FFFFh
Hinh 1.15 — 74LS138 mac cascaded (xau chudi)
4.3.2.3. Dung b0 so sanh
7415688
A23 2 _ 19
A22 a|Fo Pap
A21 6 P2 ] 74LS138 5
A20 8 Al135 1] L5 o xx0000h - xx1FFFh
AT9 0 Aldg 214 VOB o xx2000h - xx3FFFh
AlS8 3 1ps o—31c vo b3 5 xx4000h - xx5FFFh
Al7 516 vapd2 o xx6000h - xx7FFFh
Al6 71p7 va bl o xx8000h - xx9FFFh
Vee oo 6144 v5 p19 o xxA000h - xxBFFFh
)3_3 Qo 49 coa ve pL—o xxC000h - xxDFFFh
)3_5 a1 :25 G2B v7 pl—0 xxE000h - xxFFFFh
51 Q2
| a3
)3 7| 4
[~ 16 | O
Q6
V%c ; 8 Q7
ALE 1o 6
1 - —| 16 1 6
== s :
5 e e | 2 E/\: 5 2
7 e e | 0 E/\: 7 0
SW DIP-8 L

Hinh 1.16 — Gidi ma dung bd so sanh

4.3.3.Pinh thi bo nhé

» Thoi gian truy xuit (access time):

D)

- Vi chu ky doc: thoi gian truy xudt 1a thoi gian tinh tir lac dia chi méi xuat
hién & bd nhé cho dén khi ¢6 dit liéu dling ¢ ngod ra cia bd nhd.

- Véi chu ky ghi: thoi gian truy xuét 1a thoi gian tinh tir lic dia chi m&i xuat
hién & bo nhd cho dén khi dit ligu da dua vao bd nhé.
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Tai li¢u vi xu ly Dai cuong

« Thoi gian chu ky (cycle time): la thoi gian tr luc bat dau chu ky bd nho
dén khi bat ddu chu ky ké tiép.

Ngoai ra, uP co thé sir dung thém mat sb trang thai cho khi doc bo nhd.

R ¢
RD toE

Data M
:> buffer emory

Labuf )
uP tacc T

Address bus

Addr. Address
X buffer ( ) decoder Oo——

tdec

tabuf
Hinh 1.17 — Cac duong tri hodn trong giao tiép uP v4i bo nhd

tapur: thoi gian tri hoan ¢ b dém dir li€u (data buffer)

tapur: thot gian tri hoan & bd dém dia chi (address buffer)

tog: thoi gian dap ing ctia b nhé véi tin hiéu cho phép ngd ra (ouput enable)
tes: thoi gian bo nhé truy xuat tir Chip Select

tacc: thoi gian bg nh¢ truy xuat tir dja chi, thong thuong tACC = tcs

tgec: thol gian tri hodn & bd gidi ma (decoder)

¢ Dinh thi doc b nho:

Thoi gian truy xuét tong cong cua hé théng bo nhd chinh 13 tong thoi gian tri
hodn trong cic bo dém va thoi gian truy xudt (access time) bd nho.

Hiéu gitra thoi gian truy xuét can thiét boi uP voi thoi gian truy xut that su ctia
bd nh¢ goi 1a bién dinh thi (timing margin).

tps (Data Setup): thoi gian thiét lap dit lidu cung cap boi hé thong bd nhd

tpy (Data Hold): thoi gian giit dit liéu cung cap boi hé thong bd nhé
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Dai cuong

y

éu vi xu

Taili

A

’

thi€t Iap uP can

n
|

A

™

Thdi gian truy xuat uP dsi hdi
Thdi gian truy xudt bd nhd

X

bia chi

(tir uP)

Dia chi
(d€n bo nhd)

Timin'% mglrgin
g
[l ;I
"]:‘hfi 1 :21

|
||
Lo
Lo
L
R

Dir liéu
(d€n pP)

Di lidu
(it bd nhd)

»

Hinh 1.18 — Dinh thi doc bd nhd

ho

hi b n

1

Dinh th

53

*

1g

'Y

.

tup

Hinh 1.19 — Dinh thi ghi bd nhé
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Tai li¢u vi xu ly Dai cuong

t.: thoi gian truy xut ghi (access write)

typ: d0 rOng xung ghi toi thiéu (write pulse)

tas: thoi gian dia chi hop 16 truge khi WR =0

Thong thuong, ta khong quan tdm dén dia chi cho dén khi xac nhan CS nén
thuong tey = tay-
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