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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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.

Pham Hung Kim Khdnh Trang 2



Dai cuong

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 Bgur
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: 01101101 =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
ctia o trir.
VD: 0110 1101 0110 1101
-0011 0001 - + 1100 1111 <+—
1 0011 1100
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.
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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

Dbi véi may tinh, phép nhan duoc 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.

- Mdi thanh phén thir i ké tiép s& duoc tinh twong ty voi diéu kién 1a phai dich
trai s0 bi nhan i bit.

- K&t qua can tim chinh la 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:

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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A B
BR s
B o slat
i v 7 -
A S N
aa | ), A

s
N

B

+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

o fo 48
O []——E—A B
ii, :<< [—AB
), 0 AB
AE+KB
AB
AB
Hinh 1.3 — S0 d5 PROM AB +AB
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Simpo PDH4

3.3. Chaot, flipflop va thanh ghi
< Chot (latch): ,
Chot 1a thiét bi so luu tri lai gié tri sO tai ngd ra cua no.

—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
Dlc—21p o« qof® DOc—21p ¥ of®

D3D—2D g Q D2o 2[) E Q5

3 CLK 3 CLK 3 CLK 3 CLK

o aQf>—= o o= o o=

Hinh 1.4 — Thanh ghi dang don gian

175 A
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Trong trudng hop cac flipflop duge két ndi ndi tiép véi nhau, ta s& co thanh ghi

dich (shift register).
‘1 ‘I ‘I i ouT
No—21p g« o2 Zip z of?® Zip z of® Zlp ¥ af?
3 CLK 3 CLK 3 CLK 3 CLK

Qo

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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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: thyc hién cac 1énh s hoc va logic. Cac toan hang dugc chua trong cc
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& & dia chi bit 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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Dai cuong

|
i ADDRESS BUS
|
I S T | L
|
|
|
I : Input Port puP 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.
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% Cac tin hi¢u tiéu bi€u ciia mgt pP:

———® CK
— | Reset

—*| Interrupt

> Ready/ Wait

Bus Req.

“—— Bus Ack.

>
(—>

Read

—»
—

Write

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

Data

Dai cuong

Address

Control

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 ><

A4

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 sit A13 + A19) ndi véi bo giai ma dia chi (address
decoder) tao tin hiéu cho phép chip by nhd. Do do, khi thiét ké ta phai xac

Pham Hung Kim Khdnh
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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
O
Hinh 1.12 — Giao tiép bus co ban
Quan h¢ gitra gidi ma dia chi va bang bo nho:
\
MSB LSB
I
| Address 2" khéi bd
W—AA' ~ nhé
nbitden ) it ¢én bo nho & &
bo giai A e
ma
}2“‘ dia chi
J
Hinh 1.13 — Bang bd nhd
4.3.2.Giai ma dia chi
4.3.2.1. Dung 74LS138
74L.5138
[ 15 5 0000h - 1FFFh 2 tin hid
Alln _2]A YOPBi4 0 2000h - 3FFFh Cdc tin hicu
Al55 _3]¢ v2pi3 o 4000h - 5FFFh dua t6i cic
Y3RTiD 80008 - gpen ( chan CS cia
Vce 6 Y4 P7o A000h BFFFh cac IC nho
O——1 G1 Y5 Pg—H B
Hinh 1.14 — Giai ma dia chi dung 74LS138
Pham Hung Kim Khdnh Trang 17



Dai cuong

74L.S138
A13 15 00000h - Q1FFFh
Al4 2|7 vIBi 5 02000h - 03FFFh
A15 3e vo b3 5 04000h - 05FFFh
Y2 B2 08000 - 0oFEER
v4 pI—0 -
Vee 6 10 5 0AQQOh - OBFEFh
(e p—-:1
231, veb® 5 0C000h - ODFFFh
6 748138 - 00000h - OFFFFh% 59 cop v7 pL—o 0E000h - OFFFFh
O— A YO P
Al7o 21 vo B
Al8n _2]8 M S
12
Y3 P13
1 745138
Y4 Pig—o
MEM/TO__6 h10 1 15 10000h - 11FFFh
A19 T 2d S, veb? o [70000n - TFFFFh 2| p vibI 5 12000h - 13FFFh
e B HE RS nge - e
p—-_0 -
= vebli o 18000h - I9FFFh
Vee . 61 va bl 5 IAQ000h - 1BFEFh
10000h - 1FFFFh 4d Gon veb2 o 1C000h - 1DFEFh
5% Y6P7T D 1E000h - 1FFFFh
Hinh 1.15 — 74LS138 mac cascaded (xau chudi)
4.3.2.3. Dung b0 so sanh
7415688
223 “Hro  p=a p1—
A21 610 7415138
A20 8 Al35 ! 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
[ g | @2
Q3
é 215
51 Q5
Vce ): 8 | 6
o) a Q7
ALE 1o 6
1 - —i| 16 1 6
== :
5 e e | > E/\: 5 g
7 e e | 0 E/\:
e e | E/\: 7 0
SW DIP-8 L

Hinh 1.16 — Gidi ma dung bd so sanh

4.3.3.Pinh thi bo nhé

D)

» Thoi gian truy xuit (access time):

Véi chu ky doc: thoi gian truy xuét 1a thoi gian tinh tir luc 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 méi xuat
hién & bo nhd cho dén khi dit ligu da dua vao bd nhé.
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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

Pham Hung Kim Khdnh Trang 19
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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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dcsfisgc hé thong vi xir Iy

Simpo PDE#(/é

CHUONG 2: TO CHUC HE THONG VI XU
LY
1. Gigi thiéu
Tt ca cac may vi tinh IBM ho PC hodc cic may vi tinh tuong thich IBM déu sir
dung pP Intel ho iAPX. Bang 2.1 1iét ké cac dic tinh co ban cua mot sé pP cua Intel

trong d6 80486 chira mdt bo diéu khién cache tich hop va 8 KB RAM tinh, Pentium
chira cache 16 KB RAM tinh.

Bang 2.1: Kién triic cac pP cua Intel 8 bit, 16 bit va 32 bit

PAC TINH 8080 | 8086 | 8088 | 80186 | 80188 | 80286 | 80386 | 386SX | 486/Pentium

Bus dia chi (s6 8 16 8 16 8 16 32 16 32
bit)
Duong dir liéu 8 16 16 16 16 16 32 32 32/64
ndi (s6 bit)
Tdc d6 (MHz) | 2,2.6, | 5,8,100 5,8 8,10, | 8,10, | 6,8,10,/16,20,25, 16 25-66
6.3 12.5 12.5 | 125200 33
Thanh ghi dén 1.3 0.3 | 0.38 0.2 0.3 0.125 | 0.125 0.125 0.04
thanh ghi
(ps/word)
Dap tng 7.3 6.1 8.6 3.36 6.2 2.52 3.5 2.52 3.5
interrupt (us)
DPia chi b§ nhé | 64K 1M IM IM 1M 16M 4G 4G 4G
Céch dinh dia 5 24 24 24 24 24 28 28 28
chi

Coprocessor 0 8087 | 8087 | 8087 | 8087 | 80287 | 80287/ | 80287/ On chip
80387 | 80387

S6 thanh ghi 6 8 8 8 8 8 8 8 8
da dung
S thanh ghi 0 4 4 4 4 4 6 6 6
doan
Diéu khién | 8259- | 8259 | 8259- | On On | 8259- | 8259-A | 82335 uPLD
interrupt A -A A chip chip A
Timer — 8253 | 8253 | 8253/ | On On | 8253/ | 8253/5 | 8253/5 On chip
counter /54 54 chip chip 54 4 4

2. .P 8086/8088
2.1. Méta

2.1.1.Pinh thi chu ky bus
Mbi chu ky bus bt dau bing viéc xuét dia chi bd nhé hodc I/O port (chu ky
Xung nhip T1). V&1 8086 thi dia chi nay co6 thé 12‘1, dia chi by nh¢ 20 bit, dia chi I/O gian
tiép 16 bit (thanh ghi DX) hay dia chi I/O truc tip 8 bit.
Bus diéu khién c6 4 tin hiéu tac dong muc thép laMEMR, MEMW , IOR va
IOW.
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Được chia sẻ tư Website:

       www.svkt.net


dcsfisgc hé thong vi xir Iy

Simpo PDE#(/é

Cac chubi sy kién xdy ra trong mét chu ky bus doc b nhé:

T1: uP xuét dia chi bo nhd 20 bit. Cac duong dir licu khong hoat dong va céc
duong diéu khién bi cAm

T2: Pudng diéu khién MEMR xudng mirc thap. Pon vi bd nhé ghi nhan chu
ky bus nay la qua trinh doc bd nhd va dat byte hay word c6 dia chi do 1én data bus.

T3: uP dit cau hinh dé cac duong data bus 13 nhap. Trang thai nay chu yéu dé
bd nhé ¢6 thoi gian tim kiém byte hay word dir liéu

T4: uP doi dir liéu trén data bus. Do d6, no thuc hién chdt data bus va giai
phong cac duong dicu khién doc bd nhé. Qua trinh nay s& két thuc chu ky bus.

Address : : :
bus : >< Dia chira : >< )
_ | i A
IOR hay™ | \ / : Poc bd
| | nhd hay
A | (™o
' |
Data bus ——— ———————————————={Dit liu rap————————— LI
| | )
i |
Address ' - — | \
bus : >< Dia chi vao : ><
' T
o | | Ghi b6
Iow hay I \ / : > nhd hay
MEMW : : I/0
: D S :
Data bus —: —————————————————————————— 4|_ ______
! |

Hinh 2.1 — Dinh thi chu ky bus

Trong mot chu ky bus, uP co thé thuc hién doc 1/0, ghi I/0O, doc bo nh¢ hay ghi
bd nho. Cac dudong address bus va control bus dung dé xac dinh dia chi bd nhé hay I/0
va hudng truyén dir liéu trén data bus.

Chu ¥ rang puP diéu khién tit ca cac qua trinh trén nén bd nhé bat bude phai

cung cip duoc dir liéu vao lac MEMR 1én miic cao trong trang thai T4. Néu khong,
uP s€ doc dir liéu ngau nhién khong mong muon trén data bus. D& giai quyet van dé
nay, ta cd theé dung thém céc trang thai cho (wait state).
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dcsfisgc hé thong vi xir Iy

Simpo PDE#(/é

2.1.2. Mo ta chan

O—1 GND VeC |Hag—o
D_3 AD14 AD15 38 0
L—72—1 AD13 A16/S3 [Z7—H
D_5 AD12 A17/S4 36 0
D_G AD11 A18/S5 35 0
D—7 AD10 A19/S6 34 ]
D_S AD9 BHE/S7 33 0
D_g AD8 MN/MX 32 0
0 | AD7 — _RD 35—
0— 71 AD6 HOLD (RQ/GTO) [35—1
O— AD5 HLDA (RQ/GT1) [5g—1
L—3—| AD4 WR (LOCK) g
L—2 AD3 I0/M (S2) 57
O— % AD2 DIR (S1) 551
O—g{ AD1 DEN (S0) [~52—C
D1_8 NMI INTA (QS1) 23 0
O—g INTR TEST 55—
I:'TO>CLK READY 21 0
O0—— GND RESET 0
8086

Hinh 2.2 — So d6 chan cua 8086

8086 co bus d;a chi ;O bit, bus dir li€u 16 pit, 3 chan nguén va 17 chan dung
cho cac chirc nang di€u khién. Tuy nhién, ta c6 thé dung k¥ thuat ghep kénh thoi gian
(time multiplexing) dé cho phép mot chan cé nhi€u chirc nang nén cac chan s€ dugc
phén ra:

- 16 chan dir li€u va dia chi (ADO + AD15): c4c chan nay s€ 1a cac duong dia
chi trong trang thai T1 va dir li€u trong cac trang thai T2 — T4.

- 4 chan dia chi va trang thai

- 3 chan ngudn

- 17 chan dinh thi va diéu khién

8086 c6 thé hoat dong & ché @6 tbi thiéu (minimum mode) hay ché @6 t6i da
(maximum mode). Ché do t6i thiéu chi dung cho cac hé thong puP don gian con ché do
to1 da dung cho céc hé thong phuc tap hon giao ti€p vdi cac by nhd va I/0 riéng.
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wre hé thong vi xir Iy

Simpo PDH#A ttp:/Iv popdf
% Cac tin hiéu chung cho ca hai ché d¢ toi da va toi thieu:
Bang 2.2:
Chéan Chirc nang ‘ Loai
ADI15 +~ ADO Bus dir liéu / dia chi 2 chiéu, 3 trang thai
A19/S6 + A16/S3 | Dia chi / trang thai Ngo ra 3 trang thai
MX Diéu khién ché do Ngd vio
RD Diéu khién doc Ngo ra 3 trang thai
TEST Cho kiém tra diéu khién Ngo vao
READY Cho trang thai diéu khién | Ngd vao
RESET Reset hé thong Ngd vao
NMI Yéu cau ngit khong thé che | Ngd vao
INTR Yéu cau ngat Ngd vao
CLK Xung nhip hé thong Ngo vao
VCC +5V Ngo vao
GND GND Ngd vao
% Céc tin hiéu chi dung trong ché dj toi thiéu:
Bang 2.3:
Chéan ‘Chl’rc nang Loai
HOLD | Yéu cau gilr Ngd vao
HLDA Gh‘i nhélnw gilr Ngd vao
WR biéu khién ghi Ngo ra 3 trang thai
I0/M Diéu khién I/0 va bd nhé | Ngd ra 3 trang thai
DT/R Truyén / nhan dit liéu Ng0d ra 3 trang thai
DEN Cho phép dir liéu Ng0d ra 3 trang thai
BHE /S7 | Puong trang thai Ngo ra 3 trang thai
ALE Cho phép chét dia chi Ngo ra
INTA Ghi nhan ngat Ngo ra

% Cac tin hiéu chi dung trong ché dj toi da:

Bang 2.4:
Chan Chirc nang Loai
RQ/GTL0 Yéu cau / cap bus 2 chiéu
LOCK Diéu khién khoa wu tién bus | Ng ra 3 trang thai
S2+S0 Trang thai chu ky bus Ngo ra 3 trang thai
QS1, QS2 Trang thai hang 1énh Ngo ra
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Simpo PDE#(/é

% Trang thai bus:

Bang 2.5:

Ng6 vao trang thai Chu ky CPU
) Sl

Ghi nhan ngat
Doc 1/0 port
Ghi I/O port
Nguing

Nhan 1énh
Poc bd nhd
Ghi bo nhé
Thu dong

—t e e OO OO
—_—— O O == OO

gl
»—to»—io»—io»—noo

¢ Trang thai hang lénh:

Bang 2.6:

QS0 Trang thai hang 1énh
Khong hoat dong

Lay byte dau tién cta lénh
Hang rong

Lay byte ké tiép

»—i»—toog
o

0
1
0
1

3

S

Ngudn cung cip va xung nhip (VCC, GND va CLK):

- 8086 sir dung ngudn cap dién +5V va co 2 chan dat.

- Dong dién cuc dai 1a 340 mA (10 mA cho loai CMOS).

- Xung nhip dung dang xung chit nhat c6 chu ky véi thoi gian canh 1én va
xudng nhoé hon 10 ns.

- Tiéu hao cong suét va tan sb xung nhip cuc dai:

% Cac chin trang thai trong ché do toi da (S0, S1 va S2 - status):

Céc chan nay str dung bai bo diéu khién bus 8288 dé tao cac tin hiéu diéu khién
nhu bang 2.5.

% Céac chan diéu khién bus (HOLD, HLDA, RQ/GT0, RQ/GTI,
LOCK):

Ché d¢ toi thiéu:

- HOLD (giit): ngd vao tac dong mirc cao lam cho uP hé mach tit ca cac bus
cua nd, tach pP khoi bd nhéd cua nd va I/O dé cho phép thiét bi khac xu ly
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Simpo PDE#(/é

bus hé thdng. Qua trinh nay goi 14 truy xuat bd nhd truc tiép (DMA — Direct

dcsfisgc hé thong vi xir Iy

Memory Access). . ) . i
HLDA (Hold acknowledge): ghi nhan yéu cau DMA doi véi bg diéu khién
DMA.

Ché dp tdi da:

RQ/GTO0, RQ/GT1 (Request / Grant): cac chan nay dung ca hai chl'Ic nang
vao (nhan yéu cau) va ra (chap nhan yéu cau) Khi mét thiét bi mudn lay
diéu khién cua bus cuc by, no6 s& phat yéu cau bang cach dua tin hidu murc
thap vao chan yéu cau. Sau khi nhan yéu cau, 8086 s& ¢ trang thai HOLD va

gdi tin hiéu chép nhén ra chan nay. O day, chan E/ GTO c¢6 do uu tién cao
hon chan E/ GTI.

LOCK : béo cho cac thiét bi khac biét khong thé ldy dicu khién cia bus cuc
bo.

% Cac chin ngiat (NMI, INTR vaINTA ):

INTR va NMI 14 cac yéu cu ngit khoi dong bang phan ctng, lam viéc chinh
xac nhu cac ngat mém. NMI (Non-Maskable Interrupt) 14 ngd vao tac dong canh 1én.
NMI 1a ngit khong thé che duge va ludn dugc phuc vu, thudng dung cho cac su kién
nhu hu ngudn hay cac 16i bo nhé. INTR tac dong mirc cao va c6 thé bi che bang cach
x04 co IF trong thanh ghi co (xem 2.3.4) bang 1énh CLI.

Khi NMI tich cuc, diéu khién s& duoc chuyén dén dia chi chtra trong cac vi tri

00008h +

0000Bh. Khi INTR tich cuc, chu ky ghi nhan ngit (interrupt acknowledge

cycle) dugc thyc hién. Qua trinh nay gidng nhu chu ky doc bd nhd ngoai trir INTA

tich cuc thay vi RD. Thiét bi tao ngét s& dat mot gia tri 8 bit vao data bus va chuyén
di€u khién dén vi tri gia tri x 4 dén gid tri x 4 + 3.

< Chan RESET: hoat dong khi c6 xung tac dong mirc cao, ding dé khai dong

lai (P. Sau khi khoi dong, (P s€ doc Iénh tai dia chi FFFFOh. RESET dugc
sir dung khi hé thong c6 su cd.

% Cic chan diéu khién bus (READY, RD, ALE, DEN, DT/R, WR va

10/M):

Trong cac chan diéu khién nay, chi c¢6 hai chan READY va RD lam viéc & ché

do tdi da.

Chan READY: ngd vao READY duoc léy mau & canh 1én ciia xung nhip
T2. Néu chan nay ¢ miic thap (khong sin sang) thi sé thém vao mot chu ky
T3 nita. Chu trinh nay sé& tiép tuc cho dén khi nao chin READY lén murc
cao. Ngd vao nay thuong duoc diéu khién boi thiét bi bo nhd cham, khong
thé cung cip dir liéu kip thoi cho pP.

Chan IO/M (I0O/Memory — Xuét nhdp /B6 nho): xac dinh chu ky bus hién
hanh 1am viéc v6i bd nhé (muc thap) hay I/O (mirc cao).
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Simpo PDE#(/é
- Chan RD (Read): tin hiéu tac dong muc thép chi chiéu truyén dir liéu tir bo
nhé hay I/O dén pP. Ta c6 thé két hop véi tin hiéu nay véi IO/M dé tao cac
tin hitu MEMR va IOR. N6 duoc xudt ra trong trang thai T2 va ldy di
trong trang thai T4. Thiét bi by nhd hay /O gia st 1a da dat byte hay word
vao cac duong dir li¢u khi RD tré vé mirc cao.
- Chan WR (Write): tin hi¢u nay nguoc voi ﬁ, n6 xac dinh chiéu truyén dir
liéu tr pP dén 1/0 hay bd nho.

RD S 2 1 MEMR
) 3 _n

1 IOR
_ , 3
10/M 1 , |
1 ; IOW
2

1 MEMW

Hinh 2.3 — Tao tin hiéu diéu khién bo nhé va /O

- Chan ALE (Address Latch Enable - cho phép chdt dia chi): tin hiéu ra trén
chan nay c6 thé dung dé phan kénh cac duong dia chi, dit liéu va trang thai
trén ADO + AD15, A16/S3 + A19/S6 va BHE/S7. Moi chu ky bat dau véi
xung ALE trong trang thai T1. Dia chi 20 bit dugc bao dam s& hgp 1¢ khi
ALE chuyén tir mirc cao xudng muc thap.

- Chan DEN (Data Enable — cho phép dit liéu): tin hi¢u nay dugc dung voi
DT/R dé cho phép ndi cac bo dém hai chiéu vao data bus. N6 ngin ngira sur
tranh ch?ip bus bﬁng cach cAm cac bd dém dir liéu cho dén trang thai T2 khi
cac duong dir liéu / dia chi khong con luu trir dia chi ciia bg nhé hay 1/0.

- Chan DT/R (Data transmit/receive — truyén/nhan dir liéu): dung dé diéu
khién chiéu cua luéng dir liéu qua cac bo dém (néu c6) vao bus dir li€u cua
hé théng. Khi & murc thép, no chi thyc hién tac vu doc va khi & mirc cao no
chi thuc hién tac vu ghi.
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| | |
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| | |
| | | |
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| | | |
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trang thai i X416 + Al%, BiXE i 53+ 57 i >< i
| | | | |
| | | |
_ I ' I D liéu vao | 3
ADO = AD15 i >< A0 + A5 > _____ i___ ___:L -----
5 - | | | | Chuy
| | | | | oC
o AN ) "
DT/R \!I | | | T
\ : : )
DEN } } | | } )
T
| | : : ] A
ADO + ADI5 | >< A0+:A15>< Di liéu ra DO +|D15 ><:
| | | | | Chu ky
RD | i \ : : / i »  ghi
o | | ! |
DT/R  / | ! I
il S
| | |
| ! :

Hinh 2.4 — Céc chu ky doc va ghi cua 8086

¢ Cic chan trang thai (AD16/S3 + AD19/S6 va BHE /S7):

5 tin hi€u trang thai nay dugc XUAt ra trong céc trang thai T2 + T4, dung cho cac
muc dich kiém tra. Bit S7 1a bit trang thai du (khong dung), bit S6 lu6n bang 0, S5 mé
ta trang thai cua co ngat [F con S3, S4 dung d€ xac dinh doan dang su dung:

Bang 2.7:
S4 | S3 DPoan
0 0 | Thém
0 1 | Stack
1 0 | Ma (hay khong)
1 1 | Du liéu
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Tin hiéu BHE/S7 (Bus High Enable) chi duwoc xuit trong trang thai T1. Khi
chén nay ¢ muc thap, no s& chi AD8 + ADIS5 lién quan dén viéc tmyén dir ligu. Qua
trinh nay c6 thé xay ra d61 vdi céc truy xuat b nhd, I/O hay truy xuat 1 byte dir licu tur
dia chi Ié.

% Bus dir liéu (ADO + AD15):

16 chan nay tao thanh bus dit liéu hai chiéu. Cac duong nay chi hop 18 trong céc
trang thai T2 + T4. Trong trang thai T1, chung giit 16 bit thip cua dia chi bo nhd hodc
I/O.

 Bus dija chi (AD0 + AD15 va AD16/S3 + AD19/S6):

20 chén nay tuong ng voi bus dia chi 20 bit va cho phép pP truy xuat 1 MB vi
tri bd nho. Cac duong ra nay chi hop 1€ trong trang thai T1, chuyén thanh cac duong
dwr liéu va trang thai trong trang thai T2 + T4.

« Chon ché dp MX:

Chan nay dung dé chon ché do hoat dong cho 8086, néu & mirc cao thi s& hoat
dong ¢ che do toi thiéu con & muc thap thi s€ hoat dong & che do toi da.

2.2, Kién tridc noi

P c6 kha nang thyc hién céc tac vu dir liéu theo tap I¢énh bén trong. Mot 1€nh
dugc ghi nhan béng ma da dugc dinh nghia trudc, goi 1a ma 1énh (opcode). Trudc khi
thyc thi mgt I¢nh, uP phai nhan dugc ma 1énh tr b nhé chuong trinh cia no. Qua
trinh xu 1y nay goi 1a chu ky nhan 1énh (fetch cycle). Mgt khi cac ma dugc nhan va
dugc gidi ma thi mach bén trong pP co thé tién hanh thuc thi (execute) ma 1énh.

BIU

EU < Hanglénh <«

Bus hé théng

Hinh 2.5 — Kién trac ndi ciia pP 8086

BIU (Bus Interface Unit — don vi giao tiép bus) nhan cac ma Iénh tir bo nhé va
dat chung vao hang cho 1énh. EU (Execute Unit — don vi thyuc thi) s€ gidi ma va thuc
hién céc I¢nh trong hang. Chu y rﬁng cac don vi EU va BIU lam viéc doc lap véi nhau
nén BIU co6 kha ndng dang nhan mdt 1énh maéi trong khi EU dang thyc thi 1€nh trudc
d6. Khi EU da thyc hién xong 1énh, n6 s& ldy ma lénh ké tiép trong hang doi 1énh
(instruction queue).
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Kién tric ndi cua pP 8086 & hinh 2.2. N6 ¢6 2 bo xur Iy riéng: BIU va EU. BIU
cung cap cac chirc nang phan ctiing, bao gém tao cac dia chi by nhd va I/0 de chuyén

dir liéu gitta EU va bén ngoai pP. [ j T II BIU

EU
Diéu khién bus va
sinh dia chi

=

Simpo PDE#(/é

|
|
|
|
|
|
|
|
|
|
|
|
:
|
: >
AH AL | i
I 5
BH BL :
! 4
CH CL :
| 3
DH DL ! CS
: 2
BP I ES
l 1
DI | SS
|
SI l DS
|
|
SP | IP
:
|
|

NS

iI Intefnal bus
T 1

Thanh ghi co <:> ALU

|
|
|
I
Hinh 2.6 — Kién trtic ndi cua 8086

EU nhan cac ma I¢nh chuong trinh va dir li¢u tir BIU, thuc thi cac 1€nh nay va
chtra céc két qua trong cac thanh ghi. Ngoai ra, dit liéu ciing co thé chira trong mot vi
tri bo nh¢ hay duogc ghi vao thiét bi xuat. Cha ¥ rang EU khong c6 bus hé théng nén
phai thuc hién nhan va xuat tat ca cac dir liéu cua nd thong qua BIU.

Su khac biét gitra uP 8086 va 8088 1a BIU. Trong 8088, duong bus dir li€u 1a 8
bit trong khi cua 8086 1a 16 bit. Ngoai ra hang Iénh cua 8088 dai 4 byte trong khi cua
8086 la 6 byte.
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Simpo PDE#(/é
Tuy nhién do EU gitta hai loai puP nay gié{lg nhau nén cdc chwong trinh viét
cho 8086 co thé chay dwoc trén 8088 ma khong can thay doi gi ca.

Qua trinh nhan I€nh va thyc thi 1€nh:

1/ BIU xuat ndi dung cta thanh ghi con tro 1énh IP (Instruction Pointer) ra bus
dia chi dé chon byte hay word doc vao BIU.

2/ Thanh ghi IP dugc ting thém 1 dé chudn bi nhan 1énh ké.

3/ Khi Iénh ¢ trong BIU, n6 dugc dua sang hang 1énh (queue). DPay la mot thanh
ghi luu trir dang FIFO (First In First Out — Vao trude ra trude), dung co ché xtr 1y xen
ke lién tyc cac dong ma 1énh (ky thuét duong 6 dng — pipelining).

4/ Gia st ban dau hang lénh trong, EU sé& khong lam gi ca cho dén khi bat dau
xuét hién mét 1énh trong hang, EU s¢€ lay 1énh ra khéi hang va bét dau thyc thi 1énh do.

5/ Trong khi EU dang thyuc thi I¢nh, BIU tién hanh nhan 1énh méi. Tuy theo
thoi gian thyc thi 1énh ma BIU c6 thé dua vao hang 1énh nhiéu 1énh méi trude khi EU
thyc hién 1énh xong va tiép tuc léy lénh moi.

BIU dugc 1ap trinh dé c6 thé nhan mot 1énh méi bat ky lic nao hang 1énh c6
chd cho 1 byte (8088) hay 2 byte (8086). Loi ich cua phuong phap xu 1y theo co ché
pipeline 13 EU c6 thé thyc thi cic 1énh gan nhu lién tuc thay vi phai doi BIU nhan
thém 1énh moi.

Nhan Thuc thi Nhan Thuc thi Nhan Thuec thi
(a)
Nhén (1) | Nhan (2) | Nhan (3) Poc Nhén (4) | Nhéan (4) Nhan
\ \ \
\\. N\ \
Thue thi Cho Thuec thi Thuec thi Thuyec thi Cho Nhéan
(b)

(1): 1énh thyc thi khong can dir liéu trong hang
(2): 1énh thyc thi can dit liéu trong hang
(3): 1énh nhay
(4): cac I¢nh bi bo qua do I¢nh nhay
Hinh 2.7
(a) puP thong thuong dung chu ky nhan va thyc thi 1énh tuan tu
(b) kién trac dang pipeline ctia 8086/8088 cho phép thuc thi cac 1énh ma khong
bi tré do qua trinh nhan lénh

C6 3 diéu kién 1am cho EU ¢ ché d¢ cho:

- Piéu kién thi nhit xay ra khi 1énh can truy xuat dén mot vi tri bd nhé khong
& trong hang. BIU phai treo qu4 trinh nhdn 1énh va xuat ra dia chi ciia 6 nhé
nay. Sau khi truy xuét bo nh, EU c6 thé tiép tuc qué trinh thyc thi Iénh tur
hang 1énh va BIU c6 thé tiép tuc dua cac 1énh vao hang.
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- Pibu kién tht hai xay ra khi 1énh duogc thuc thi 1a 1énh nhay (]ump) Trong
truong hop nay, thay vi dung dia chi 1énh ké tiép, ta phai chuyén den dia chi
moi (khong tuan ty). Tuy nhién, BIU van ludn dit cac 1énh theo tuan tu va
do d6 s& Iuu cac 1énh khong st dung. Trong khi nhan 1énh ké tiép tai dia chi
do 1énh jump chi dén, EU phai doi va tt ca cac byte trong hang phai bo.

- Piéu kién thir ba c6 thé 1am BIU treo qua trinh nhan 1énh d6 1a khi thyc thi
cac 1énh co thoi gian thuc thi 1omn. Gia st nhu 1énh AAM (ASCII Adjust for
Multiplication) can 83 chu ky xung nhip dé hoan tat trong khi d6 v6i 4 chu
ky xung nhip cho qua trinh nhan 1énh thi hang s& bi day. Nhu vay BIU phai
doi cho dén khi 1énh duoc thyc hién xong va EU nhan ma Iénh tir hang thi
méi co thé tiép tuc qua trinh nhén Iénh.

2.3. Cac thanh ghi

1P 8086/8088 co tat ca 14 thanh ghi ndi. Cac thanh ghi nay co thé phan loai
nhu sau:

- Thanh ghi dit li¢u (data register)

- Thanh ghi chi s va con tré (index & pointer register)

- Thanh ghi doan (segment register)

- Thanh ghi trang thai va diéu khién (status & control register)

2.3.1.Cac thanh ghi dit liéu

Céc thanh ghi dir lidu gdm c6 cac thanh ghi 16 bit AX, BX, CX va DX trong d6
nua cao va nuta thép ctia mdi thanh ghi co thé dinh dia chi mot cach doc l1ap. Cac ntra
thanh ghi nay (8 bit) c¢6 tén 1a AH va AL, BH va BL, CH va CL, DH va DL.

Céc thanh ghi nay dugc sir dung trong cac phép toan s6 hoc va logic hay trong
qué trinh chuyén dir liéu.

Béang 2.8:

Thanh ghi Str dung trong

AX MUL, IMUL (toan hang ngu6n kich thudc word)
DIV, IDIV (ton hang ngudn kich thudc word)
IN (nhap word)

OUT (xuét word)

CWD

Céac phép toan xir Iy chudi (string)

AL MUL, IMUL (toan hang ngudn kich thudc byte)
DIV, IDIV (toan hang ngudn kich thudc byte)
IN (nhap byte)

OUT (xuét byte)

XLAT

AAA, AAD, AAM, AAS (céac phép toan ASCII)
CBW (d6i sang word)

DAA, DAS (s6 thap phan)

Céc phép toan xir Iy chudi (string)

d .
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AH MUL, IMUL (toan hang ngudn kich thudc byte)
DIV, IDIV (toan hang ngudn kich thudc byte)
CBW (d6i sang word)

BX XLAT

CX LOOP, LOOPE, LOOPNE
Céc phép toan string véi tiép dau ngit REP

CL RCR, RCL, ROR, ROL (quay v&i s6 dém byte)
SHR, SAR, SAL (dich véi s6 dém byte)

DX MUL, IMUL (toan hang ngudn kich thudc word)
DIV, IDIV (toén hang ngudn kich thudc word)

AX (ACC — Accumulator): thanh ghi tich luy
BX (Base): thanh ghi co s¢

CX (Count): dém

DX (Data): thanh ghi dir li¢u

2.3.2.Cac thanh ghi chi s6 va con tro

Bao gém cac thanh ghi 16 bit SP, BP, SI va DI, thuong chira cac gia tri offset
(do 1éch) cho cac phﬁn tor dinh dia chi trong mot phan doan (segment). Ching c6 thé
duogc st dung trong cac phép toan s hoc va logic. Hai thanh ghi con tré (SP — Stack
Pointer va BP — Base Pointer) cho phép truy xuat dé dang dén cic phan tir dang &
trong ngan xép (stack) hién hanh. Cac thanh ghi chi sé (SI — Source Index va DI —
Destination Index) dugc dung dé truy xuat cac phén tir trong cac doan dit liéu va doan
thém (extra segment). Thong thudng, cac thanh ghi con tro lién hé dén doan stack hién
hanh va cac thanh ghi chi s6 lién hé dén doan dir liéu hién hanh. SI va DI dung trong
cac phép toan chudi.

2.3.3.Cac thanh ghi doan

Bao gdm céac thanh ghi 16 bit CS (Code segment), DS (Data segment), SS
(stack segment) va ES (extra segment), ding dé dinh dia chi ving nhd 1 MB bang
cach chia thanh 16 doan 64 KB.

Tét ca cac 1énh phai ¢ trong doan ma hién hanh, dugc dinh dia chi thong qua
thanh ghi CS. Offset (d0 léch) cia mi dwoc xac dinh bang thanh ghi IP. Dit liéu
chuong trinh thuong dugc dat ¢ doan dir li€u, dinh vi thong qua thanh ghi DS. Stack
dinh vi thong qua thanh ghi SS. Thanh ghi doan thém c6 thé st dung dé dinh dia chi
cac todn hang, dir 1iu, by nhd va céc phan tor khac ngoai doan dir li€u va stack hi¢n
hanh.

2.3.4.Cac thanh ghi diéu khién va trang thai

Thanh ghi con tro 1énh IP (Instruction Pointer) gidng nhu bo dém chuong trinh
(Program Counter). Thanh ghi diéu khién nay do BIU quan 1y nham luu trir offset tir
bat dau doan ma dén 1énh thyc thi ké tiép. Ta khong thé xir 1y truc tiép trén thanh ghi
IP.

Thanh ghi c& (Flag register) hay tir trang thai 16 bit chira 3 bit diéu khién (TF,
IF va DF) va 6 bit trang thai (OF, SF, ZF, AF, PF va CF) con cac bit con lai ma
8086/8088 khong sir dung thi khong thé truy xuét duoc.
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13 12 11 10 9 &8 7 6 5 4 3 2 1 0

Simpo PDHE#4#
15 14
X [x

|X |X |OF|DF|IF [TF |SF |ZF [X |AF |X |PF |[X [CF|

2.4.

OF (Overflow - tran): OF = 1 xéc dinh tran s6 hoc, xay ra khi két qua vuot
ra ngoai pham vi biéu dién

DF (Direction- hudéng): xac dinh huéng chuyén string, DF = 1 khi uP lam
viéc véi string theo thir ty tir phai sang trai.

IF (Interrupt - ngat): cho phép hay cAm cac interrupt co mit na

TF (Trap - bay): dat uP vao ché do timg budc, ding cho cac chuong trinh
g0 rbi (debugger).

SF (Sign - du): dung dé chi cac két qua s6 hoc 1a s6 duong (SF = 0) hay 4m
(SF=1).

ZF (Zero): = 1 néu két qua cta phép toan trude 13 0.

AF (Auxiliary — nhé phu): ding trong cac sé thap phan dé chi nh¢ tir nira
byte thap hay muon tir nira byte cao.

PF (Parity): PF = 1 néu két qua ctia phép toan 1a c¢6 téng sd bit 1 1a chin
(dung d¢é kiém tra 13i truyén dit liéu)

CF (Carry): CF = 1 néu c6 nhé hay muon tir bit cao nhat cua két qua. Co
nay ciing dung cho céac 1énh quay.

Phan doan bo nhé

Ta biét rﬁng du 8086 1a pP 16 bit (c6 bus dit liéu 16 bit) nhung van dung bd nhé
theo cac byte. Dleu nay cho phép pP lam viéc v6i byte cling nhu word, né rit quan
trong trong giao tlep v6i cac thiét bi /O nhu may in, thiét bi ddu cudi va modem
(chung duoc thiét ké dé chuyen dir liéu mé hoa ASCII 7 hay 8 bit). Ngoai ra, nhiéu ma
1énh cua 8086/8088 c6 chiéu dai 1 byte nén can phai truy xuat dugc cac byte riéng biét
dé co thé xtr Iy cac 1énh nay.

8086/8088 co bus dia chi 20 bit nén co thé cho phép truy xuat 2*° = 1048576

dia chi bd nhd khac nhau.
Byte 1048575
Word 524287
Byte 1048574
Byte 1
Word 0
Byte 0

Hinh 2.8 — Vung nhé cua 8086/8088 c6 1048576 byte hay 524288 word

D¢ thyce hién doc 16 bit tir bo nhé, 8086 s& thuc hién doc dong thoi byte c6 dia
chi 1¢ va byte co dia chi chan. Do do6, 8086 t6 chirc bo nhé thanh cac bank chan va lé.
Theo hinh 2.8, ta c6 thé thay rang cac word ludn bat dau tai dia chi chan nhung ta van
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6 thé doc yvord co dia chi 1¢ béng cach thug hién 2 chu ky doc })cf) nhd: mdt chu ky
doc byte thap va mét chu ky doc byte cao. Diu ndy s& lam chém toc do xur ly.

Déi vo1 8088 thi do bus dir liéu 8 bit nén du word co d,ia chi chan hay I¢, n6
cling can phai thuc hién 2 chu ky doc hay ghi bd nh¢ va giao tiép véi bd nhd nhu mot

bank.
Byte 1048574 Byte 1048575 Byte 1048575
Byte 1048572 Byte 1048573 Byte 1048574
Byte 2 Byte 3 Byte 3
Byte 0 Byte 1 Poc lin 2{ Byte 2
Doc lan 1{ Byte 1
Byte 0

L

Word dit liéu 16 bit
Hinh 2.9 — Poc word dia chi chan va dia chi 1¢

Ngoai ra by nhé ciing chia thanh 16 khdi, mdi khdi c6 kich thude 64 KB, bt
dau o dia chi 00000h va két thic & FFFFFh. Dia chi bat dau mdi khoi s& ting 1én 1 &
s6 hex c6 ¥ nghia nhiéu nhét khi thay ddi tir khéi nay sang khéi kia. Vi dy nhu khéi
00000h — 10000h — 20000h ...

12055 3 R S ———— FFFFFh Dy trit
FFFFBh
FO000h
Danh riéng
FFFFOh
0007Fh Du trit
20000h
10000h 00013h
Danh riéng
00000h L— ] 00000h

Hinh 2.10 — Bang bg nhé cho 8086/8088
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% Cac thanh ghi phan doan:

8086/8088 dinh nghia 4 kh01 bd nhd 64KB: doan ma (code segment) gilr cac
mi 1énh chuong trinh, doan ngin xép (stack segment) luu cac dia chi s€ tra vé tur cac
chuong trinh con (subroutine) hay trinh phuc vu ngét (interrupt subroutine), doan dit
ligu (data segment) luu trit dir li€u cho chuong trinh va doan thém (extra segment)
thuong dung cho céc dir liéu dung chung.

Céc thanh ghi doan (CS, DS, SS va ES) dung dé chi vi tri nén ciia mdi doan.
Céc thanh ghi nay c6 16 bit trong khi dia chi by nh¢ 1a 20 bit nén dé xéac dinh vi tri bo
nhd, ta s& thém 4 bit 0 vao céac bit thip cia thanh ghi doan. Gia sir nhu thanh ghi CS
chtra gia tri 1111h thi n6 s& chi toi dia chi nén 1a 11110h. Cha ¥ rang dia chi bat dau
mot doan khéng thé tuy y ma phai bét dau tai mot dia chi chia hét cho 16. Nghia la 4
bit thap phai 1a 0. Ta ctng chu y rang 4 doan co6 thé khong tach roi nhau ma chong lap
1én nhau va ta ciing c6 thé cho 4 gia tri ciia cac thanh ghi doan bang nhau nghia 14 4
doan nay trung nhau.

VD: Thanh ghi DS c6 gia tri 1a 1000h thi dia chi nén 1a 10000h. Dia chi két
thac tim duoc bﬁng cach cong dia chi nén voi gia tri FFFFh (64K) — dia chi két thuc
12 10000h + FFFFh = 1FFFFh. Nhu viy doan dit liéu c6 dia chi tir 10000h = 1FFFFh.

Céc vi tri bd nhéd khong duge dinh nghia trong cac doan hi¢n hanh khong thé
truy xuét dugc. Mudn truy xuat dén cac vi tri do, ta phai dinh nghia lai mot trong cac
thanh ghi doan sau cho doan phai chtra vi tri d6. Nhu vay, tai mot thoi diém bat ky ta
chi ¢o thé truy xuit t6i da 4 x 64 KB = 256 KB bo nhé. Noi dung cua cac thanh ghi
doan chi c6 thé xac dinh thong qua phan mém.

VD: Gia su cac thanh ghi doan c6 cac gid tri CS = 2800h, DS = E000h, SS =
2900h va ES = 1000h. Ta c6 vi tri cac doan trong bang bd nhé nhu sau:

EFFFFh

Doan dir liéu
E0000h

38FFFh
Poan stack 29000h =+ 38FFFh £[ 37FFFh

Poan md 28000h + 37FFFh 777277272223, 29000h

28000h

1FFFFh

Poan thém
10000h

Hinh 2.11 — Vi tri c4c phan doan theo gié tri cac thanh ghi doan

y @
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+ Dia chi logic va dia chi vat ly:

Céc dia chi trong mot doan thay d6i tir 0000h + FFFFh, twong mg v6i chiéu dai
doan 1a 64 KB. Mdt dia chi trong mdt doan dugc goi 1a dia chi logic hay offset. Vi du
nhu dia chi logic 0010h ctia doan ma trong hinh 2.11 s& co6 dia chi that sy 1a 28000h +
0010h = 28010h. bia chi nay goi 1a dia chi vt Iy.

Nhu vay, dia chi vat ly chinh 1a dia chi that sy xuét hién & bus dia chi, n6 co
chiéu dai 20 bit con dia chi logic 1a d¢ 1éch (offset) tir vi tri 0 cia mdt doan cho trudce.

VD: Gia st xét cac doan nhu hinh 2.11. Dia chi vat 1y twong tng vdi dia chi
logic 1000h trong doan stack la:

29000h + 1000h = 2A000h

Dia chi vat ly tuong ting véi dia chi logic 2000h trong doan ma la:

28000h + 2000h = 2A000h

Ta thdy rang co thé dia chi vat 1y tring nhau khi dia chi logic khac nhau nghia
1a mot dia chi vat Iy c6 thé c6 nhiéu dia chi logic khac nhau.

Pé chi dia chi logic 1000h trong doan ma, ta dung ky hiéu CS:1000h. Twong tu
nhu vdy cho cac doan khéc, nghia 1a dia chi logic 1111h trong doan dir li€u s€ la
DS:1111h.

Moi Iénh tham chiéu bd nhd s€ c6 mdt thanh ghi doan mac nhién. Thanh ghi IP
cung cip dia chi offset khi truy xuat dén doan ma va BP cho doan stack. Vi du nhu IP
= 1000h va CS = 2000h thi BIU s& truy xuét dén dia chi 20000h + 1000h = 21000h va
nhan byte tai vi tri nay.

Bang 2.9:
Tham chié¢u b nhé | Poan mic nhién | Poan khic Offset
Nhan 1énh CS Khong IP
Tac vu stack SS Khong SP
Dit liéu tong quat DS CS,ES,SS Dia chi hiéu dung
Ngudn ctia string DS CS,ES,SS SI
bich cua string ES Khong DI
BX dung lam con tro | DS CS,ES,SS Dia chi hiéu dung
BP dung lam con tré SS CS,ES,SS Dia chi hi€u dung

VD: Ta str dung 1énh MOV [BP],AL vé6i BP = 2C00h. O day BP dung lam con
tréd nén dung doan stack. Gia st cac phan doan nhu hinh 2.11 thi dia chi vat 1y s€ la
29000h + 2C00h = 2BC00h

¢ DPinh nghia cac vi tri by nhé:

Thong thuong it khi nao ta can biét dén dia chi vat Iy cua mot vi tri by nhéd ma
ta chi quan tdm dén dia chi logic cia n6 ma théi. Ly do 1a vi dia chi vat Iy con phai
phu thudc vao ndi dung ctia cac thanh ghi doan ngay ca khi dia chi logic giir khong doi
nhu da xét ¢ trén.
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Khi viét cac chuong trinh hop ngir, thudng gan cho cac dia chi logic bang cac
nhan (label) hay cac tén (name). Vi du:

DATA SEGMENT
SAMPLEB DB ?
DATA ENDS

s€ gan nhan SAMPLE cho byte ¢ dia chi logic 0 trong doan dit liéu. Cac phat
bicu nay khong phai la cac 1¢énh pP ma chi la cac 1énh gia (pseudo instruction) dung
cho cac chuong trinh dich.

Toéan tt DATA SEGMENT bao cho chuong trinh dich biét cac 1énh theo sau s&
nam trong doan dir liéu. Toan tor DB (Define Byte) gan cho nhin SAMPLEB 1 byte
trong doan dir liéu. Ky hiéu ? xac dinh ring khong can dinh nghia ndi dung cua byte
d6. Do SAMPLEB la dong dau tién nén né s& c6 dia chi logic 1a 0. Phat biéu DATA
ENDS két thuc doan dit lidu (& day chi dinh nghia 1 byte). Trong trudng hop mubn
dinh nghia 1 word, ta dung toan ttt DW (Define Word).

VD:
SAMPLEW DW 1000h

Phat biéu nay dinh nghia nhdan SAMPLEW tng véi vi tri word va ndi dung ctia
vi tri nay la 1000h.

Ngoai ra, ta ¢ thé dung cac toan tir DD dinh nghia tir kép (double word), DQ
dinh nghia tir bo bdn (8 byte) va DT dinh nghia 10 byte.

3. Cach ma hoa Iénh

Lénh cia bd vi xtr Iy s& biéu dién bang cac ky tu duéi dang goi nhd
(mnemonic) dé c6 thé dé dang sir dung. D4i véi vi xir 1y thi cac 1énh dugc biéu dién
bang cic ma 1énh (opcode) nén sau khi nhan 1énh vi xir Iy phai thuc hién giai ma 1énh
r0i méi thyc thi nd. Mot 1énh vi xir 1y ¢6 thé dai 1 byte hay nhiéu byte. Néu ta ding 1
byte dé ma hoa thi s& ma hoa duogc 256 1énh khéac nhau. Tuy nhién do mét 1énh khong
phai chi c6 mot cach thyc hién nén ta khong thé thyuc hién don gian nhu trén.

Pé tim hiéu cach ma hoa 1énh, ta xét 1énh MOV des,sre dung dé chuyén dir liéu
gitra hai thanh ghi hay mét 6 nhd va mot thanh ghi.

Lénh MOV ma hoa nhu sau:
Byte 1 Byte 2 Byte 3 Byte 4
1[ofofoft1]o | [ L[ [ |
Opcode D | W| Mod reg M/R

Pé mi hoa 1énh MOV, ta can dung it nhét 14 2 byte trong d6 6 bit dung cho ma
1énh.

Bit D xac dinh hudng truyén cua dir liéu, D = 0 xac dinh dir liéu s€ di tir thanh
ghi cho bai 3 bit Reg, D = 1 xac dinh dir liéu s€ di dén thanh ghi cho boi 3 bit Reg.

Bit W xac dinh s¢€ truyén 1 byte (W = 0) hay 1 word (W = 1).

3 bit Reg dung dé chon thanh ghi su dung:
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Bang 2.10:

~ Thanh ghi
Ma W=1 | W=0
000 AX AL
001 CX CL
010 DX DL
011 BX BL
100 SP AH
101 DI CH
110 BP DH
111 SI BH

2 bit mod va 3 bit R/M (Register / Memory) dung dé xac dinh ché d6 dia chi

cho céac toan hang cua 1énh.

Bang 2.11:
MOD 11
RM 00 01 10 W=1 |W=0
000 [BX]+[SI] | [BX]+[SI]+addr8 | [BX]+[SI]+addrl6 | AX AL
001 [BX]+[DI] | [BX]+[DI]+addr8 | [BX]+[DI]+addrl6 |CX CL
010 [BP]+[SI] | [BP]+[SI] +addr8 | [BP]+[SI] +addrl6 | DX DL
011 [BP]+[DI] | [BP]+[DI] +addr8 | [BP]+[DI] +addrl6 | BX BL
100 [SI] [SI] +addr8 [SI] +addrl6 SP AH
101 [DI] [DI] +addr8 [DI] +addr16 BP CH
110 addrl6 [BP] +addr8 [BP] +addrl16 SI DH
111 [BX] [BX] +addr8 [BX] +addr16 DI BH

Tong quat, 8086/8088 cd khoang 300 tac vu c6 thé co trong tap 1énh cia no.

MGdi 1énh kéo dai tir 1 dén 6 byte. Tur vi du trén, ta thdy ma 1énh c6 cac ving:

- Vung ma I¢nh (opcode): chira ma I¢nh cua I¢nh s€ thuc thi
- Vung thanh ghi (reg): chira cac thanh ghi s€ thuc hién (bang 2.10)
- Vung ché do (mod): (bang 2.11)

00: toan hang bd nho truc tiép néu R/M = 110, nguoc lai 1a toan hang gian tiép
01: toan hang gian tiép, d6 doi 8 bit

10: toan hang gian tiép, do doi 16 bit

11: st dung 2 thanh ghi, ving R/M sé& 1a viung Reg

- Vung thanh ghi / bd nh¢ R/M (Reg/Mem): (bang 2.11)
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4. Cac cach dinh dia chi
Bang 2.12:
Cach dinh | M3 dbi Vidu
dia chi tuong Twr goi nho Poan Hoat dong Mo ta
truy xudt
Tc thoi | B80010 MOV AX,1000h Ma AH <« 10h (D
AL < 00h
Thanh ghi | 8BDI1 MOV DX,CX Trong uP | DX « CX 2)
Truc tiép | 8A260010 | MOV AH,[1000h] Dod AH <« [1000h] 3)
liedu
Gian tiép | 8B04 MOV AX,[SI] Ditliéu | AL « [SI]; AH «[SI+1] (4)
thanh ghi | FF25 JMP [DI] Dt li¢u | [P«—[DI+1:DI]
FE4600 INC BYTE PTR [BP] Stack [BP]«—[BP]+1
FFOF DEC WORD PTR [BX] Dir ligu [BX+1:BX]« [BX+1:BX]-1
Cochisd | 8B4406 | MOV AX,[SI+6] Ditliéu | AL « [SI+6]; AH «<[SI+7] | (5)
FF6506 | IMP [DI+6] Dit liéu | [P« [DI+7:DI+6]
Conén | 8B4602 | MOV AX,[BP+2] Stack | AL« [BP+2]; AH «[BP+3] | (6)
FF6702 JMP [BP+2] Dirli¢u | [P« [BX+3:BX+6]
C6 nén va | 8B00 MOV AX,[BX+SI] Dit liéu | AL«[BX+SIAH[BX+SI+1] [ (7)
c6 chisé | FF21 JMP [BX+DI] Dit liéu | IP«—[BX+DI+1:BX+DI]
FE02 INC BYTE PTR [BP+SI] | Stack [BP+SI]«[BP+SI]+1
FFOB DEC WORD PTR [BP+DI] | Stack [BP+DI+1:BP+DI]«
[BP+DI+1:BP+DI]-1
Conénva | 8B4005 | MOV AX,[BX+SI+5] Dit liéu | AL« [BX+SI+5] (8)
co6 chi so | FF6105 AH<«[BX+SI+1]
voi do doi | FE4205 JMP [BX+DI+5] Dirliéu | [P [BX+DI+6:BX+DI+5]
FF4B05 INC BYTE PTR [BP+SI+5] | Stack [BP+SI+5]«—[BP+SI+5]+1
DEC WORD PTR [BP+DI#S]| Stack | Bp+Dl+6:BP-DI+5]
[BP+DI+6:BP+DI+5]-1
String Ad MOVSB Thém, | [ES:DI] « [DS:DI] )
dir liéu | Néu DF = 0 thi
SI«<SI+1;DI«< DI+1
Néu DF = 1 thi
SI < SI-1; DI« DI-1
- BYTE PTR va WORD PTR trénh 1am giita truy xuét byte va word.
- B0 doi duge cong vao thanh ghi con trd hay nén 1a s6 nhi phan dang bu 2.
- (1): ngudn dit liéu trong 1énh
- (2): dich va nguon la cac thanh ghi ctia pP
- (3): dia chi bd nhd cung cép trong 1énh
- (4): dia chi bd nhd cung cép trong thanh ghi con tro hay chi sé
- (5): dia chi b nhé 1a tong ctia thanh ghi chi s6 cong véi d6 doi trong 1énh
- (6): dia chi bd nhd 1a tong ciia thanh ghi BX hay BP cong véi d6 doi trong
1énh
- (7): dia chi b nhé 14 tong cta thanh ghi chi s6 va thanh ghi nén
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- (8): dia chi bo nh¢ 1a téng cua thanh ghi chi s6, thanh ghi nén va d6 doi
trong 1énh

- (9): dia chi nguén bd nhd 1a thanh ghi SI trong doan dit li¢u va dia chi dich
bd nh¢ 1a thanh ghi DI trong doan thém

4.1. Dinh dia chi tic thoi

Céc 1énh dung cach dinh dia chi tirc thoi 1dy dit liéu trong 1énh 1am mot phan
cua Iénh. Trong cach nay, dir liu s€ dugc chtra trong doan ma thay vi trong doan dir
li¢u. Dt li€u cho 1énh MOV AX,1000h duoc cung cép turc thoi sau ma Iénh B8. Chu y
rang trong ma ddi tuong byte dit lidu cao di sau byte dit liéu thép.

Cach dinh dia chi tire thoi thuong dung ’dé nap mét thanh ghi hay vi tri bd nho
v6i cac dir liéu ban dau. Sau do, cac Iénh ke ti€p s€ lam viéc voi cac di licu nay. Tuy
nhién, cach dinh dia chi nay khong str dung duoc cho cac thanh ghi doan.

4.2. Pinh dia chi thanh ghi

Mot b 1énh chi lam cong vige chuyén dir liéu gifra cac thanh ghi cua pP. Vi du
nhu MOV DX,CX s& chuyén dit liéu tir thanh ghi CX vao thanh ghi DX. O déy ta
khong can thue hién tham chiéu bd nhé.

Ta c6 thé két hop cach dinh dia chi tirc thoi va dinh dia chi thanh ghi dé nap di
liéu cho céc thanh ghi doan.

VD:
MOV AX, 1000h
MOV CS,AX

Sau khi thyc hién 2 1é€nh nay, gia tri cua thanh ghi CS s€ 1a 1000h.
4.3. Dinh dia chi truc tiép

Ngoai 2 cach dinh dia chi trén, tat ca cac cach dinh dia chi con lai cho trong
bang 2.6 déu can phai truy xuat dén bo nhé véi it nhit mot toan hang. Trong cach dinh
dia chi truc tiép, dia chi bo nhé dugc cung cép truc tiép nhu 1a mot ph?ln cua lénh. Vi
du nhu Iénh MOV AH,[1000h] s€ dua ndi dung chira trong 6 nhd DS:1000h vao thanh
ghi AH hay 1énh MOV [2000h],AX s€ dua ndi dung chtra trong AX vao 2 6 nh¢ lién
tiép DS:2000h va DS:2001h

4.4. Dinh dia chi truy xuat bo nhdé gian tiép

Cac cach dinh dia chi truc tiép s€ thuan loi cho cac truy xuét bo nhé khong
thuong xuyén. Tuy nhién, néu mot 6 nhd can phai truy xuat nhiéu lan trong mot
chuong trinh thi qua trinh nhan dia chi (2 byte) s& phai thuc hién nhiéu lan. Piéu nay
s€ khong hiéu qua.

Dé giai quyét van dé nay, ta thuc hién luu trit dia chi ciia 6 nhd can truy xut
trong mot thanh ghi con tré, chi s hay thanh ghi co s (BX, BP, SI hay DI). Ngoai ra,
ta c¢6 thé sir dung do doi bu 2 bang cach cong vao cac thanh ghi dé doi di so véi vi tri
dugc cac thanh ghi chi dén.
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Bang 2.13:

Cach dinh dia chi Dia chi hiéu dung (EA — Effective Address)
Do doi Thanh ghi nén | Thanh ghi chi sé
Gién tiép thanh ghi Khong BX hay BP Khong
Khong Khong SI hay DI
C6 chi sb 128 + 127 | Khong SI hay DI
Co6 nén -128 = 127 | BX hay BP Khong
C6 nén va chi s Khong BX hay BP SI hay DI
Conén vachiso voido doi | _.128 = 127 | BX hay BP SI hay DI

Nhu vy, mot do doi c6 thé duge cong vao thanh ghi nén va két qua nay duoc
cong ti€p vao thanh ghi chi s6. Dia chi thu duoc goi 1a dia chi hi¢u dung EA.
Ngoai ra ta cling c6 thé viét cach dinh dia chi gidn ti€ép nhu sau:

MOV AX,table[SI]
_ Trong d6 table la nhan gan cho mét vi tri 6 nhd nao d6. Lénh nay s€ truy Xuét
phan tir thir SI trong day table (gia st SI =2 thi s€ truy xuat phan tu thtr 2). Ta cling co
thé vict 1énh trén nhu sau:

MOV AX,[table + SI]

Chu ¥ ring cac doan mic dinh cho cac cach dinh dia chi gian tiép 1a doan stack
khi dung BP, 1a doan dir li¢u khi dung BX, SI hay DI.

VD: Lénh:

MOV AH,10h thuc hién dinh dia chi tirc thoi

MOV AX,[BP + 10] thue hién dinh dia chi ¢6 nén

MOV AH,[BP + SI] thuc hién dinh dia chi c6 nén va c6 chi sd

4.5. Dinh dia chi chudi

Chudi 1a mot ddy lién tuc cac byte hay word luu trit trong bo nhé dudi dang cac
ky tu ASCIL 8086/8088 co cac 1énh dung dé xu 1y chudi, cac 1énh nay sir dung cip
thanh ghi DS:SI dé chi ngudn chudi ky tu va ES:DI d chi dich chudi. Lénh MOVSB
s& chuyén byte dir liéu ngudn dén vi tri dich trong d6 SI va DI sé& ting hay giam tuy
theo gid tri cua DF (xem 2.3.4 va bang 2.13)

4.6. Thay doi thanh ghi doan mac dinh

Nhu da noi & phé‘m trén, khi st dung cac Iénh dinh dia chi thanh ghi, ta chi can
dung céc thanh ghi dé xac dinh do 1éch con cac thanh ghi doan thi duoc hiéu mic dinh.
Vi du nhu ta dung 1énh MOV AH,[BP] thi s€ dua dir li€u tai 6 nhd SS:BP vao thanh
ghi AH. Trong truong hop khéng mudn dung thanh ghi doan mic dinh, ta ¢ thé thay
d6i bﬁng cach thém tén thanh ghi doan vao dé loai bo thanh ghi doan mac dinh. Vi du
1énh MOV AH,CS:[BP] sé& dua dir liéu tai CS:[BP] vao AH.

d .
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CHUONG 3: LAP TRINH HOP NGU

1. Cac tap tin .EXE va .COM

DOS chiw c6 thé thi hanh duoc cac tap tin dang .COM va .EXE. Tap tin .COM
thuong dung d¢ xay dung cho cac chuong trinh nhé con .EXE dung cho cac chuong
trinh 1on.

1.1. Tap tin .COM

- Téap tin .COM chi c6 mdt doan nén kich thude tdi da cua mot tap tin loai

nay la 64 KB.

- Tap tin .COM duogc nap vao by nhé va thuc thi nhanh hon tap tin .EXE

nhung chi 4p dung dugc cho cac chuong trinh nho.
Chi c6 thé goi cac chuong trinh con dang near.

Kh1 thuc hi¢én tap tin .COM, DOS dinh vi by nhé va tao vung nhd dai 256
byte & vi tri 0000h, vung nay goi la PSP (Program Segment Prefix), né s€ chua céac
thong tin can thiét cho DOS. Sau d6, cac ma 1énh trong tap tin s€ dugc nap vao sau
PSP & vi tri 100h va dua gia tri 0 vao stack. Nhu vay, kich thudc ti da thuc sy cua
tap tin .COM la 64 KB — 256 byte PSP — 2 byte stack.

Tat ca cac thanh ghi doan déu chi dén PSP va thanh ghi con tro 1énh IP chi
dén 100h, thanh ghi SP ¢6 gia tri OFFFEh.

1.2, Tap tin .EXE

- Nam trong nhiéu doan khac nhau, kich thuéc thong thudong 16n hon 64
KB.

- C6 thé goi duoc cac chuong trinh con dang near hay far.

- Tap tin .EXE chira mot header ¢ dau tap tin dé chira cac thong tin diéu
khién cho tap tin.

2. Khung cua mot chucong trinh hgp ngir

Khung ctia mot chuong trinh hop ngit ¢6 dang nhu sau:

TITLE Chuong trinh hop ngir
.MODEL  Kiéu kich thuéc bo nh¢  ; Khai bdo quy mo sur
; dung bo nhd
STACK Kich thudc ; Khai b4do dung luong
; doan stack
.DATA ; Khai bao doan dir liéu
msg DB  'Hello$'
.CODE ; Khai bao doan ma
main PROC
CALL Subname ; Goi chuong trinh con
main ENDP
Subname PROC ; Pinh nghia chuong
; trinh con
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RET
Subname ENDP
END main

** Quy mo st dung bo nhé:

Bang 3.1:
Loai Mo ta
Tiny Ma 1€nh va dir liéu nam trong mét doan
Small Ma [¢énh trong mot doan, dit li¢u trong mot doan

Medium | Ma I¢énh khong nim trong mot doan, dir li¢u trong mot doan
Compact | M3 1énh trong mdt doan, dit liéu khong nam trong mot doan

Large Ma 1énh khong nam trong mot doan, dir li¢u khong nam trong mot doan
va khong c6 mang nao 16n hon 64KB
Huge Ma 1énh khong nam trong mot doan, dir li€u khong nam trong mdt doan

va cic mang c6 thé 16n hon 64KB

Thong thuong, cac ung dung don gian chi doi héi ma chuong trinh khong qua
64 KB va dir liéu cling khong 16n hon 64 KB nén ta st dung ¢ dang Small:

.MODEL SMALL
+» Khai bao kich thwéc stack:

Khai béo stack ding dé danh ra mot ving nhé dung 1am stack (chu vyé'u phuc
vu cho chuong trinh con), thong thuong ta chon khoang 256 byte la du dé su dung
(néu khong khai bdo thi chuong trinh dich ty dong cho kich thude stack 1a 1 KB):

STACK 256
% Khai bao doan dir li¢u:
Poan dit liéu dung dé chira cac bién va hang sir dung trong chwong trinh.
+ Khai bao doan ma:

Poan mé dung chira cdc mi 1énh cua chuwong trinh. Poan ma bit dau bang
mot chuong trinh chinh va co thé c6 cac lénh goi chuong trinh con (CALL).

Mot chuong trinh chinh hay chuong trinh con bat dau bang 1énh PROC va két
thiic bang 1énh ENDP (déy 1a cac 1énh gia cta chuong trinh dich). Trong chwong
trinh con, ta sir dung thém 1énh RET dé tra vé dia chi 1énh trude khi goi chuong trinh
con.

3. Ca phap cua cac lénh trong chuong trinh hgp ngir

Mot dong 1énh trong chuong trinh hop ngir gdém co cac trudng (field) sau
(khong nhat thiet phai day du tat ca cac truong):

d .
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Tén Lénh Toan hang Chu thich
A: MOV AH,10h ; Pua gid tri 10h vao thanh ghi AH
Main PROC

Trudng tén chira nhan, tén bién hay tén thu tyc. Cac tén nhin cé thé chua tbi
da 31 ky tu, khong chira ky tu tring (space) va khong duogc bat dau bang s6 (A: hay
Main:). Cac nhan dugc két thic bang dau ':'.

Truong 1€nh chira cac 1énh s€ thuc hién. Cac 1€nh nay co thé 1a cac 1énh that
(MOV) hay céac 1énh gid (PROC). Céc Iénh that s€ dugc dich ra ma may.

Trudng toan hang chira cc toan hang can thiét cho 1énh (AH,10h).

Truong cha thich phai duoc bat dau bang dau ';'. Truong nay chi dung cho
nguoi lap trinh dé ghi cac 10i giai thich cho chuong trinh. Chwong trinh dich s& bo
qua céc 1énh ndm phia sau diu ;.

3.1. Khai bao dir liéu

Khi khai bao dit liéu trong chuong trinh, néu sir dung sé nhi phan, ta phai
dung thém chit B ¢ cudi, néu st dung s6 thap luc phan thi phai dung chit H & cubi.
Chii y ring doi véi sé thap luc phan, néu bit dau bang chit A..F thi phdi thém vio
s6 0 ¢ phia trudc.

Vi du:

1011b : S6 nhi phan
1111 : S6 thap phan
1011h : S6 théap lyc phan

3.2. Khai bao bién

Khai b4o bién nham dé chuong trinh dich cung cép mot dia chi xac giinh trong
bd nhd. Ta dung céc Iénh gid sau dé dinh nghia cac bién tng vai cac kiéu dir ligu
khac nhau: DB (define byte), DW (define word) va DD (define double word).

VD:

Al DB 1 : Pinh nghia bién A1 dai 1 byte (chuong
; trinh dich s& ding 1 byte trong bd nhé dé
; Iuu trit A1), tri ban dau Al =1

A2 DB ? : Bién A2 kiéu byte, khong c6 gi tri gan
: ban dau

A3 DB 'A' ;Biénkiéukytu

A4 DW 1 ; Binh nghia bién A4 dai 2 byte, gia tri ban
: ddu A4 = 1, ta cling c6 thé dung diu ? dé
- x4c dinh bién khong can khoi tao gia tri ban dau

A5 DD 1 : Bién A5 dai 4 byte

A6 DB 1,2,3 ;Dinhnghia bién mang (array) gdom c6 3
: phan tir, mdi phan tr dai 1 byte (nghia la
; s€ dung 3 byte luu trit) véi cac gia tri ban
- d4u cua cac phén ttr 1an luot 12 1,2,3

A7 DB 10 DUP(0)
; Khai bao bién mang gdom 10 phan tir, mdi
: phan tir co chiéu dai 1 byte voi gia tri gan
; ban dau1a 0
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A8 DB 10 DUP(?)
; Khai bao bién mang gdm 10 phan tir, mdi
: phan tir c6 chiéu dai 1 byte, khong can
; gan gia trj ban dau

Ngoai ra ta c6 thé ding cac toan tir DUP 16ng vao nhau khi khai bao bién
mang. Gia s ta can khai bao mang A9 c6 cac gia tri gan ban dau
1,2,3,1,1,3,2,2,1,1,3,2,2. Ta c6 thé thuc hién nhu sau:

A9 DB 123,1,13221,1322
Hay: A9 DB 12,3,2DUP(1,1,32.2)
Hay: A9 DB 12,32 DUP(2 DUP(1),3,2 DUP(2))

Doi voi cac bién cd nhiéu hon 1 byte, byte thap s€ chira & 6 nhd c6 dia chi
thap va byte cao s€ chira & 6 nhd c6 dia chi cao.

VD:
A10 DW 1234h

Bién A10 gia sir bt dau luu tai dia chi 1000h thi 6 nhd 1000h chia gia tri 34h
con 6 nhd 1001h chira gia tri 12h.

Déi voi bién kiéu chudi (string), thuc chat 1a mot mang cac ky tu, ta cé thé
khai bdo nhu sau:

All DB 'ABCD'
Hay All DB  65h,66h,67h,68h

Sau 1énh khai béo nay thi 6 nhé 1000h (gia sir bién A1l luu trit tai dia chi
1000h) chra 'A’", 1001h chira 'B', 1002h chura 'C' va 1003h chtra 'D'.

3.3. Khai bao hang

Cac hang khai bao trong chuong trinh hop ngir bang Iénh gia EQU dé chuong
trinh d€ hiéu hon. Hang c6 thé ¢ dang so, ky tu hay chudi.

VD:
Al12 EQU 10
Al13 EQU 'AAA'

Sau khi str dung khai bdo nay, néu ta diung 1énh:
MOV AH,A12
thi AH = 10h

Al4 DB 'B'Al3 .
thi khai bao chudi A14 véi gia tri gan ban dau 1a 'BAAA'.
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% Toan tir so hoc:

4. Cac toan tu trong hop ngir

Bang 3.2:
Toan tir Cu phap Mo ta
+ +bt S6 dwong
- -bt S6 4m
* bt1*bt2 Nhan
/ bt1/bt2 Chia
mod btl mod bt2 | LAy phan du
+ btl + bt2 Cong
- btl — bt2 Tru
shl bt shl n Dich trai n bit
shr bt shr n Dich phai n bit

Trong d6 bt, btl, bt2 1a cac biéu thirc hing, n 1a sb nguyén.

VD: MOV AH,(8+1)*7/3 . AH « 21
MOV AH, 00010001b shr 2 : AH < 0000 0100b
MOV AH,00010001b shl 2 : AH « 0100 0100b
MOV AH,100 mod 3 :AH « 1

+» Toan tir logic:

Bao gém cac toan tr AND, OR, NOT, XOR

VD: MOV AH,10 OR 4 AND 2
MOV AH, 0FOh AND 7Fh

% Toan tir quan hé:
Céc toan tir quan hé so sanh 2 biéu thtrc, cho gia tri true (-1) néu diéu kién
thod va false (0) néu khong thoa.

:AH=10
: AH = 70h

Bang 3.3:
Toan tir | Cu phap Mo ta
EQ btl EQbt2 | Bang
NE btl NE bt2 | Khong bang
LT btl LT bt2 | Nho hon .
LE btl LE bt2 | Nhé hon hay bang
GT btl GT bt2 | Lén hon .
GE btl GE bt2 | Lon hon hay bang
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% Ciac toan tir cung cAp thong tin:

> Toan tir SEG:
SEG bt
Toan tir SEG xéac dinh dja chi doan cta biéu thac bt. bt c6 thé 13 bién, nhan,
hay cac toan hang bd nho.

» Toan tir OFFSET:
OFFSET bt
Toan tir OFFSET x4c dinh dija chi offset ctia biéu thirc bz. bt c6 thé 1a bién,
nhan, hay céc toan hang bd nho.

VD: MOV AX,SEG A ; Nap di’a chi doan va dia chi offset
MOV DS,AX ; cia bién A vao cap thanh ghi
MOV AX,OFFSET A ; DS:AX

> Toan tir chi s6 [ |: (index operator)
Toén tr chi s6 thudng dung vdi toan hang truc tiép va gian ti€p.

» Toan tir (1) (segment override operator)
Segment: bt
Toan tir : quy dinh céach tinh dia chi dbi voi segment dugc chi. Segment 14 cac
thanh ghi doan CS, DS, ES, SS.
Chu y rang khi sir dung toan ttr : két hop véi toan tir [ ] thi segment: phai dit
ngoai toan tu [ .

VD: Cach viét [CS:BX] 1a sai, ta phai viét CS:[BX]

» Toan tir TYPE:

TYPE bt

Tra vé gia tri biéu thi dang cua biéu thic br.

- Néu bt 12 bién thi s& tra vé& 1 néu bién co kiéu byte, 2 néu bién c6 kiéu
word, 4 néu bién c6 kiéu double word.

- Néu bt 12 nhén thi tra vé OFFFFh néu bt 13 near va OFFFEh néu bt 1a far.

- Néu bt 12 hang thi tra vé 0.

» Toan tir LENGTH:
LENGTH bt , )
Tra vé s6 cac don vi cap cho bién bt

» Toan tir SIZE:
SIZE bt , ,
Tra ve tong so cac byte cung cap cho bién bt

VD: A DD 100 DUP(?)
MOV AX,LENGTHA ;AX =100
MOV AX,SIZE A : AX =400
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% Cac toan tir thugc tinh:

» Toan tiw PTR:
Loai PTR bt
Toan tir ndy cho phép thay d6i dang cua biéu thirc bt.
- Néu bt 1a bién hay toan hang bo nh¢ thi Loai 12 byte, word hay dword.
- Néu bt 14 nhén thi Loai 13 near hay far.

VD: A DW 100 DUP(?)

B DD ?
MOV AH,BYTE PTR A ; Pua byte dau tién trong mang A
; vao thanh ghi AH
MOV AX,WORD PTR B ; Pua 2 byte thap trong bién B
; vao thanh ghi AX
» Toan tir HIGH, LOW:
HIGH bt
LOW bt

Cho gia tri ctia byte cao va thap ctia biéu thirc bt, bt phai 1a mot hang.

VD: A EQU 1234h
MOV AH,HIGH A ; AH < 12h
MOV AH,LOW A ; AH < 34h

5. Cac cach dinh dia chi trong hop ngir

< Toan hang truc tiép:

Toéan hang truc tiép 1a mot biéu thirc héng xac dinh. Cac héng s6 ¢co thé &
dang thip phan (c6 diu va khong diu), nhi phén, thip luc phan, cic hing sé dinh
nghia bang 1énh EQU, ...

VD: MOV AH,10
MOV AH,1010b
MOV AH,0Ah
MOV AH,A12
MOV AX,OFFSET msg
MOV AX,SEG msg

** To4n hang thanh ghi:
Céc thanh ghi c6 thé st dung trong phép dinh dia chi thanh ghi 1a AH, BH,
CH, DH, AL, BL, CL, DL, AX, BX, CX, DX, SP, BP, SI, DI, CS, DS, ES, SS.

% Toan hang by nhé:

> True tiép:

Toan hang nay xac dinh dir li€u luu trong bd nhé tai mot dia chi xac dinh khi
dich, dia chi nay 12 mot biéu thirc hing (c6 thé két hop véi toan tir chi s6 [ ] hay toan
tor +, -, :). Thanh ghi doan méac dinh 1a thanh ghi DS nhung ta c6 thé dung toan tir :
dé chi thanh ghi doan khac.
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VD: A DW 1000h
B DB 100 DUP(0)

MOV AX,A ; Chuyén ndi dung cua bién A vao
MOV AX,[A] ; thanh ghi AX

MOV AH,B : Truy xut phan ttr ddu tién cua
MOV AH,B[0] ; mang B

MOV AH,B +1 : Truy xuét phan tir thir hai cta
MOV AH,B[1] ; mang B

MOV AH,B +5 : Truy xuét phan tir thir 6 ctia
MOV AH,BJ[5] ; mang B

Chay rang 1énh MOV AX [IOOOh] s& chuyén gia tri 1000h vao thanh ghi AX.
Néu mudn chuyén ndi dung tai 6 nhé 1000h vao thanh ghi AX thi phai dung lénh
MOV AX,DS:[1000h] hay MOV AX,DS:1000h

> Gian tiép:

Toan hang b nh¢ gian tiép cho phép ding cac thanh ghi BX, BP, SI, DI dé
chi cac gia tri trong bd nho.
VD: MOV BX,2

MOV SI1.3

MOV AH,B[BX] : Chuyén phan tir thir 3 ctia mang B
; vao thanh ghi AH

MOV AH,B[BX+1] : Chuyén phan tir thtt 4 ctia mang B

MOV AH,B[BX]+1 ; vao thanh ghi AH (BX +1=3)

MOV AH,B[BX+SI] : Chuyén phan tir thir 6 cia mang B

MOV AH,B[BX][SI] ; vao thanh ghi AH

MOV AH,[B+BX+SI] ;BX+SI=5

MOV AH,[B][BX][SI]

MOV AH,B[BX+SI+5] ; Chuyén phan tir thir 11 cia mang B
MOV AH,B[BX][SI]+5 ; vao thanh ghi AH

MOV AH,[B+BX+SI+5] ;BX+SI+5=10

6. Tao va thuc thi chuong trinh hgp ngir

Ta c6 thé tao va thuc thi mot chuong trinh hop ngit trén mot may PC theo cac

budc sau:

Dung mot chuong trinh soan thao van ban khéng dinh dang (nhu NC) tao
mot tap tin chita chuong trinh hop ngit (gan phan mo rong cua tap tin niy
la .ASM, gia st la TEMP.ASM).

- Dung chuong trinh TASM.EXE (Turbo Assembler) dé dich ra ma may
dang .OBIJ: TASM TEMP

Sau khi dich xong, ta s€ dugc file TEMP.OBJ chira cic ma may cua
chuong trinh. Pé chuyén thanh file thuc thi, ta ding chuwong trinh
TLINK.EXE dé chuyén thanh tap tin .EXE: TLINK TEMP

- Néu tap tin thyc thi & dang .COM thi ta dung thém chuong trinh
EXE2BIN.EXE: EXE2BIN TEMP TEMP.COM
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7.Tap lénh hgp ngir

7.1. Nhém Iénh chuyén dir liéu

7.1.1.Nhém Iénh chuyén dif liéu da dung

« Lénh MOV dst,src: chuyén ndi dung toan hang src vao toan hang dst.
Toan hang ngudn src c6 thé 1a thanh ghi (reg), bd nhé (mem) hay gia tri
tire thoi (immed); toan hang dich dst ¢6 thé 1a reg hay mem.

Lénh MOV ¢6 thé ¢6 cac truong hop sau:

Reg8 « reg8 MOV AL,AH
Regl6 < regl6 MOV AX,BX
MemS8 <« reg8 MOV [BX],AL
Reg8 <~ mem§ MOV AL,[BX]
Meml6 « regl6 MOV [BX],AX
Regl6 < mem16 MOV AX,[BX]
Reg8 <« immed8 MOV AL,04h
MemS8 <« immed8 MOV mem[BX],01h
Regl6 «— immed16 MOV AL,0F104h
Mem16 < immed16 MOV mem[BX],0101h
SegReg < regl6 MOV DS,AX
SegReg «— mem16 MOV DS,mem
Regl6 «— segreg MOV AX,DS
Meml6 « segreg MOV [BX],DS

- Lénh MOV khong anh huong dén cac co.

- Khéng thé chuyén truc tiép dir liéu giita hai 6 nhé ma phai thong qua mot
thanh ghi

MOV AX,meml

MOV mem2,AX

- Khéng thé chuyén gié tri truc tiép vao thanh ghi doan

MOV AX,1010h

MOV DS,AX

- Khéng thé chuyén tryc tiép giira 2 thanh ghi doan

- Khong thé ding thanh ghi CS lam toan hang dich

% Lénh XCHG dst,src: (Exchange) hoan chuyén ndi dung 2 toan hang.
Toan hang chi c6 thé 14 reg hay mem.

- Lénh XCHG khéng anh hudng dén cac cd

- Khong thé ding cho céac thanh ghi doan

% Lénh PUSH src: ct ndi dung mét thanh ghi vao stack. Toan hang la
regl6

+» Lénh ]’OP dst: lzfly dir liéu 16 bit tLr sgack dua vao toan hang dst.
Ta c6 thé dung nhiéu 1énh PUSH d¢ cat dir liéu vao stack nhung khi dung
1énh POP d¢ lay dir li¢u ra thi phai dung theo thur ty nguoc lai.

PUSH AX
PUSH BX
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POP BX
POP AX

< Lénh XLAT [src]: chuyén ndi dung cta 6 nhé 8 bit vao thanh ghi AL. Dia
chi 6 nhé xac dinh bang cip thanh ghi DS:BX (néu khong chi ra src) hay
src, dia chi offset chira trong thanh ghi AL.
Lénh XLAT tuong duong véi céac 1énh:
MOV AH.,0
MOV SLAX
MOV AL,[BX+SI]

7.1.2.Nhém Iénh chuyén dia chi

% Lénh LEA regl6,mem16: (Load Effective Address) chuyén dia chi offset
cua toan hang bd nhé vao thanh ghi regl6.
Lénh nay s€ twong duong vé1i MOV regl16, OFFSET mem16

< Lénh LDS regl6,mem32: (Load pointer using DS) chuyén noi dung bd
nh¢ toan hang mem32 vao cdp thanh ghi DS:regl6.
Lénh LDS AX,mem tuong duong voi:
MOV AX,mem
MOV BX,mem+2
MOV DS,BX

% Lénh LES regl6,mem32: (Load pointer using ES) giéng nhu 1énh LDS
nhung dung cho thanh ghi ES
7.1.3.Nhém Iénh chuyén cd& hiéu

% Lénh LAHF: (Load AH from flag) chuyén cac co SF, ZF, AF,7 PF va CF
vao cac bit 7,6,4,2 va 0 cua thanh ghi AH (3 bit con lai khong d61)

% Lénh SAHF: (Store AH into flag) chuyén céc bit 7,6,4,2 va 0 cua thanh
ghi AH vao cac co SF, ZF, AF, PF va CF.

% Lénh PUSHF: chuyén thanh ghi cd vao stack

< Lénh POPF: ldy dit liéu tir stack chuyén vao thanh ghi c&
7.1.4.Nhém lénh chuyén dir liéu qua cdng
Mbi I/0 port giao tiép voi CPU s€ c6 mt dia chi 16 bit cho no. CPU goi hay
nhén dir lidu tir cong bang cach chi dén dia chi cong d6. Tuy theo chire nang ma
cong co thé: chi doc dit liéu (input port), chi ghi dir liéu (output port) hay c6 thé doc
va ghi dir liéu (input/output port).
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% Lénh IN: doc dif liéu tir cong va dua vao thanh ghi AL

IN  AL,port8

IN ALDX

Néu dja chi port chi co 8 bit thi c6 thé dua gia trj truc tiép vao, néu 1a 16 bit
thi phai thong qua thanh ghi AX.

% Lénh OUT: ghi dit liéu trong thanh ghi AL ra cong
OUT port8,AL
OUT DX,AL

VD: MOV AL;3

OUT 61h,AL : Goi gia tri 03h ra cong 61h

MOV AL,1

MOV DX,03F8h ; Xuét ra cong may in

OUT DX,AL

MOV DX,03F8h

IN AL,DX : Poc dir liéu tir cong may in
7.2. Nhém Iénh chuyén diéu khién

7.2.1.Lénh nhay khong diéu kién JMP
JMP label
JMP  reg/mem 7 . q
Lénh JMP dung dé chuyén di€u khién chuong trinh tur vi tri nay sang vi tri
khac (thay doi ndi dung cdp thanh ghi CS:1P).
7.2.2.Lénh nhay co6 diéu kién

Lénh nhay co diéu kién chi st dung cho cac nhan nam trong khoang tir —127
deén 128 byte so vdi vi tri cua I¢nh.

*1*’ Lénh JA label: (Jump if Above)
Néu CF =0 va ZF = 0 thi JMP label

< Lénh JAE label: (Jump if Above or Equal)
Néu CF = 0 thi JMP label

« Lénh JB label: (Jump if Below)
Neu CF = 1 thi JMP label

* Lénh JBE label: (Jump if Below or Equal)
Neéu CF = 1 hodc ZF = 1 thi JMP label

X Lénh JNA label: (Jump if Not Above)
Giong I¢énh JBE

< Lénh JNAE label: (Jump if Not Above or Equal)
Giong I¢énh JB
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* Lénh JNB label: (Jump if Not Below)
Giong Iénh JAE

<o ‘Lénh JNBE label: (Jump if Not Below or Equal)
Giong 1énh JA

¢ Lénh JG label: (Jump if Greater)
Neéu SF = OF va ZF = 0 thi JMP label

* Lénh JGE label: (Jump if Greater or Equal)
Néu SF = OF thi JMP label

* Lénh JL label: (Jump if Less)
Néu SF <> OF thi JMP label

« Lénh JLE label: (Jump if Less or Equal)
Néu CF <> OF hoac ZF =1 thi JMP label

% Lénh JNG label: (Jump if Not Greater)
Giong 1énh JLE

o 'Lénh JNGE label: (Jump if Not Greater or Equal)
Giong Iénh JL

¢ Lénh JNL label: (Jump if Not Less)

Gidng 1énh JGE

% Lénh JNLE label: (Jump if Not Less or Equal)
Gidng 1énh JG

< Lénh JC label: (Jump if Carry)
Giong I¢énh JB

< Lénh JNC label: (Jump if Not Carry)
Giong Iénh INB

* Lénh JZ label: (Jump if Zero)
Néu ZF = 1 thi JMP label

* Lénh JE label: (Jump if Equal)
Giong 1énh JZ

¢ Lénh JNZ label: (Jump if Not Zero)
Neéu ZF = 0 thi JMP label

< Lénh JNE label: (Jump if Equal)
Giong I¢énh INZ
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co va khong 1am thay doi ndi dung cac toan hang.

* Lénh JS label: (Jump on Sign)
Neéu SF =1 thi JMP label

« Lénh JNS label: (Jump if No Sign)
Néu SF = 0 thi JMP label

* Lénh JO label: (Jump on Overflow)
Neéu OF =1 thi JMP label

+ Lénh JNO label: (Jump if No Overflow)

Néu OF = 0 thi JMP label

* Lénh JP label: (Jump on Parity)
Néu PF =1 thi JMP label

« Lénh JNP label: (Jump if No Parity)
Néu PF = 0 thi JMP label

¢ Lénh JCXZ label: (Jump if CX Zero)
Neéu CX = 1 thi JIMP label

7.2.3.Lénh so sanh

CMP  left(reg/mem), right(reg/mem/immed)

Lénh CMP dung dé so sanh noi dung 2 toan hang, két qua chira vao thanh ghi

VD: Doan chuong trinh so sanh 2 s6 A va B: A >B thi nhay dén labell, A =B
thi nhay dén label2, A < B thi nhay dén label3.

MOV AX,A
CMP AX,B
JG  labell
JL label2
JMP label3

7.2.4.Cac lénh vong lap

% Lénh LOOP:

LOOP label

Mo ta:

CX=CX-1

Néu CX <> 0 thi JMP label

% Lénh LOOPE:
LOOPE label

Mo ta:

CX=CX-1

Néu (ZF = 1) va (CX <> 0) thi JMP label
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X8 ,Lénh LOOPZ.:
Giong 1énh LOOPE

% Lénh LOOPNE:
LOOPNE  label

Mo ta:

CX=CX-1

Néu (ZF = 0) va (CX <> 0) thi JMP label

< Lénh LOOPNZ:
Giong Iénh LOOPNE

7.2.5.Lénh lién quan dén chuong trinh con

¢ Lénh CALL: 7 q
Lénh CALL dung dé goi mét chuong trinh con, c6 thé 1a near hay far.

CALL label ; Goi chuong trinh con tai vi tri x4c dinh
; bo1 nhan label
CALL reg/mem ; Goi chuong trinh con tai vi tri xac dinh

; trong reg/mem

¢ Lénh RET: (return)

RET [n]

RETN [n]

RETF [n]

Lénh RET dung dé két thic chuong trinh con, diéu khién s& duoc dua vé dia
chi trudc khi goi chuong trinh con. RETN dé két thuc chwong trinh con dang near va
RETF dung dé két thuc chuong trinh con dang far.

Trong trudng hop 1énh RET c6 hang sb n theo sau thi s& cong v6i thanh ghi
SP gia tri n (n phai 1a s6 chdn). Lénh nay ding dé loai bé mot sé tham sd chuong
trinh con sur dung ra khéi stack.

7.3. Nhom Iénh xtr ly s6 hoc

7.3.1. Xt ly phép cong

« Lénh ADD dst,src:
dst «dst + src
Toan hang src c¢6 thé 1a reg, mem hay immed con toan hang dst 1 reg hay
mem.
- Khéng thé cong truc tiép 2 thanh ghi doan
- Lénh ADD anh huong dén céc co sau:
+ Co CF: = 1 khi két qua phép cong c6 nhé hay c6 muon
~ tCo AF: =1 khi két qua phép cong c6 nhd hay c6 muon ddi véi 4 bit
thap
+ Co PF: = 1 khi két qua phép cong c6 tong 8 bit thap 1a méot s6 chin.
+ C& ZF: = 1 khi két qua phép cong 12 0.
+ Co SF: = 1 néu két qua phép cong 1a mot sé am
+ Co OF: = 1 néu két qua phép cong bi sai ddu, nghia 1a vuot ra ngoai
pham vi 16n nhat hay nho nhat ma sb c6 dau co thé chira trong toan hang dst.
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% Lénh ADC dst, src: (Add with Carry)
dst «—dst + src + CF q ’
Lénh ADC thuong dung dé cong céc s6 1on hon 16 bit.

% Lénh INC dst: (Increment)
dst «dst + 1
Dst ¢6 thé la reg hay mem.

¢ Lénh AAA: (ASCII Adjust for Addition) ’
_ Hi€u chinh két qua pheép cong 2 s6 BCD dang khong nen (mdi chit s6 BCD
luu bang 1 byte).

VD: MOV AX,9

MOV BX.3 ,
ADD AL.BL ; Két qua la AX = 0Ch
AAA ; AX=0102h (AH = 1, AL =2)

Lénh AAA chi anh hudng dén cac cd AF va CF, khong anh huong dén cac co
con lai.

% Lénh DAA: (Decimal Adjust for Addition)
Hiéu chinh két qua phép cong 2 sO BCD dang nen (rn01 chir s6 BCD luu bang
4 bit, nghia 13 1 byte biéu dién dugc cac sb nguyén tir 0 dén 99).

VD: MOV AX,4338h
ADD AL,AH . AX « 437Bh
DAA . AX < 4381h (43 + 38 = 81)

Lénh DAA chi anh huéng dén cac co AF, CF, PF, SF, ZF va khong anh
hudng dén thanh ghi AH.

7.3.2.X« ly phép trur

+«» Lénh SUB dst,src:

dst «dst - src

Toén hang src ¢6 thé 1a reg, mem hay immed con toan hang dst chi ¢6 thé 1a
reg hay mem.

- Khéng thé trir tryc tiép thanh ghi doan

- Anh huong dén cac co AF, CF, OF, PF, SF va ZF.

++» Lénh SBB dst,src:
dst <« dst —src — CF 7 ,
Lénh ADC thuong dung d¢ trur cac so 16n hon 16 bit.

% Lénh DEC dst: (decrement)
dst «dst—1 )
dst 1a reg hay mem. Lénh DEC anh huong dén cac co AF, OF, PF, SF, ZF.
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+»» Lénh NEG dst:

dst « - dst

dst 1a reg hay mem.

Lénh NEG anh huong dén céc co:

CF = 1 néu ndi dung két qua 1a s6 khac 0.

SF = 1 néu nodi dung két qua 1a s6 am khac 0.

PF = 1 néu tong 8 bit thap 1a mot s6 chan.

ZF =1 néu noi dung két qua 12 0.

OF = 1 néu ndi dung toan hang dst 1 80h (dang byte) hay 8000h (dang word).

VD: Néu mudn thuc hién phép toan 100 — AH, ta khong thé cung I¢nh:
SUB 100,AH

ma phai dung Iénh:
SUB AH,100
NEG AH

< Lénh AAS: (Ascii Adjust for Substract) N ’
‘ Hiéu chinh két qua phép trir 2 s6 BCD dang khong nén (mo6i chir so BCD luu
bang 1 byte). Lénh AAS chi &nh hudng co AF va CF.

s Lénh DAS: (Decimal Adjust for Substract) N , ‘
Hiéu chinh két qué phép trir 2 s6 BCD dang nén (moi chir so6 BCD luu bang 4
bit). Lénh AAS chi anh hudng co AF va CF.

7.3.3.Xu ly phép nhan

«» Lénh MUL srec:

Néu src 1a reg hay mem 8 bit: AX < AL*src

Néu src 12 reg hay mem 16 bit: DX:AX <« AX*src
Lénh MUL chi anh hudng dén co CF va OF.

«» Lénh IMUL src:
Giong nhu Iénh MUL nhung két qua 1a s6 co dau.

s Lénh AAM: (Ascii Adjust for Multiple)

Hiéu chinh két qua phép nhan 2 s BCD dang khong nén, 1énh AAM thuc
hién chia AL cho 10, luu phan thuong vao AL va phan du vao AH. Lénh AAM anh
huong dén cac co PF, SF va ZF.

7.3.4. XU ly phép chia

«» Lénh DIV src:

Néu src 1a reg/mem 8 bit: AL «<— AX DIV src va AH <~ AX MOD src

Néu src 1a reg/mem 16 bit: AX < DX:AX DIV src va DX « DX:AX MOD
src

Lénh DIV khong anh huong dén cac ¢ nhung xay ra tran trong cc trudng
hop sau:

- Chiacho 0

" // .
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- Thuong 16n hon 256 doi v6i dang 8 bit.
- Thuong 16n hon 65536 doi voi dang 16 bit.

¢ Lénh IDIV src:

Gidng nhu 1énh DIV nhung két qua 1a s c6 déu. Céc trudng hop tran:
- Chiacho 0

- Thuong nim ngoai khoang (-128,127) ddi voi dang 8 bit.

- Thuong ndm ngoai khoang (-32767,32768) dbi véi dang 16 bit.

¢ Lénh AAD: (Ascii Adjust for Division)

Hiéu chinh két qua phép chia 2 sé6 BCD dang khong nén. Luu y rang 1énh
AAD phai dugc thuc hién trudce 1énh chia. Sau khi thuc hién chia thi phai hi€u chinh
lai dang BCD bang cach dung 1énh AAM.

< Lénh CBW: (Convert Byte to Word)

Néu AL < 80h thi AH = 02 nguoc lai AH = OEFh ) )

Lénh CBW dung dé€ chuyén s6 nhi phan c6 dau 8 bit thanh s6 nhi phan c6 dau
16 bit.

+ Lénh CWD: (Convert Word to Double word)

Néu AX < 8000h thi DX = 0, nguoc lai DX = OFFFFh

Lénh CWD dung dé chuyén sé nhi phan c¢6 dau 16 bit thanh sé nhi phan c6
dau 32 bit chira trong DX:AX.

7.3.5.Dich chuyén va quay
% Lénh SHL: (Shift Logical Left)

SHL dst, 1

SHL dst,CL

Dich trai 1 bit hay CL bit.

CF <« dst7 <« dst6 ... “— dst0 <« 0

¢ Lénh SHR: (Shift Logical Right)

SHR dst 1

SHR dst,CL

Dich phai 1 bit hay CL bit.

0 - dst7 — dst6 ... - dst0 — CF

% Lénh SAL: giéng SHL

% Lénh SAR:

Giong nhu Iénh SHR nhung gié tri bit dst7 khong thay doi, nghia la
dst7 —  dst7 —  dst6 ... - dst0 — CF

+ Lénh ROL: (Rotate Left)

ROL dst 1
ROL dst,CL
Quay trai 1 bit hay CL bit.
CF < dst7 «  dst6 ... «— dst0 <« dst7
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% Lénh ROR: (Rotate Right)

ROR dst 1

ROR dst,CL

Quay phai 1 bit hay CL bit.

dst0 - dst7 — dst6 ... — dst0 — CF

+ Lénh RCL: (Rotate though Carry Left)

RCL dst 1

RCL dst,CL

Quay trai 1 bit hay CL bit.

CF <« dst7 <« dst6 ... «— dst0 <« CF

s Lénh RCR: (Rotate though Carry Right)

RCR dst, 1

RCR dst,CL

Quay phai 1 bit hay CL bit.

CF - dst7 — dst6 ... - dst0 — CF

7.3.6.Cac lénh logic

+ Lénh AND:

AND dst src

dst <— dst AND src

CF<«<0,0F<«0

Src 1a reg, mem hay immed con dst 1a reg, mem.

« Lénh OR:
OR  dstsrc
dst < dst OR src
CF <« 0,0F <« 0

+»» Lénh XOR:
XOR dst,src

dst «<— dst XOR src
CF<«< 0,0F<«0

«»» Lénh NOT:

NOT dst

dst «— NOT dst

Lénh NOT khéng anh huong dén cac co.

+» Lénh TEST:

TEST dst,src

Lénh TEST thuc hién phép toan AND 2 todn hang nhung chi anh hudng dén
cac co va khong anh hudng dén toan tir.
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bR S
7.4. Nhém Iénh xtr ly chudi

Bao gdm céc 1énh sau: 7
- Lénh MOVS: chuyén dir li¢u tir vung nhd nay sang vung nhé khéc.

+ MOVSB: chuyén 1 byte tir vi tri chi dén bai SI dén vi tri chi boi DI. Néu
DF =0 thi ST« SI+ 1, DI <« DI + 1 con néu DF =1 thi SI « SI - 1, DI «
DI- 1.

+ MOVSW: chuyén 1 word tir vi tri chi dén boi SI dén vi tri chi boi DL
Néu DF = 0 thi SI «~ SI+ 2, DI « DI + 2 con néu DF « 1 thi SI « SI -2,
DI « DI - 2.

- Lénh CMPS: so sanh ndi dung 2 ving nh&

+ CMPSB: so sanh 1 byte tai vi tri chi dén bai SI va tai vi tri chi boi DL
Néu DF = 0 thi SI <~ SI+ 1, DI «- DI + 1 con néu DF « 1 thi SI « SI - I,
DI« DI - 1.

+ CMPSW: so sanh 1 word tai vi tri chi dén bai SI va tai vi tri chi bai DI.
Néu DF = 0 thi SI <~ SI + 2, DI «<— DI + 2 con néu DF = 1 thi SI « SI - 2, DI
<« DI-2.

- L‘énh SCAS: tim mdt phﬁn to trong vung nhd, dia chi vung nhé xé(; dinh
bang cap thanh ghi ES:DI, gia tri can tim dat trong thanh ghi AL, nu tim
thay thi ZF = 1. Gia tri cua DI va SI thay do6i giong nhu trén.

- Lénh LODS: dua m{t byte hay word co6 dia chi xac dinh boi cgip thgnh ghi
DS:SI vao thanh ghi AL hay AX. Gia tri cia DI va SI thay do6i giong nhu
trén.

- Lénh STOS: chuyén noi dung ciia AL hay AX vao vung nh¢ xac dinh boi
cap thanh ghi ES:DI. Gia tri cia DI va SI thay do1 giong nhu trén.

8. Cac cau tric co ban trong lap trinh hop ngir

8.1. Cau triac tuan tu

CAu trac tudn ty 13 ciu tric don gian nhat. Trong cdu trac tuan tu, cac 1énh
duogc sap xép tuan tu, Iénh nay tiép theo I¢nh kia.

Lénh 1
Lénh 2

Lénh n

 VD: Cong 2 gié trj clia thanh ghi BX va CX, roi nhan doi két qua, két qua
cudi cung chtra trong AX

MOV AX,BX
ADD AX,CX ; Cong BX voi CX
SHL AX,1 ; Nhan doi
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8.2. Cau trac IF - THEN, IF - THEN - ELSE
IF Blgu kién THEN Cong viéc

IF DPieu kién THEN Cong viécl ELSE Cong viéc2

VD: Gan BX =|AX]

CMP AX.,0 ; AX > 0?
JNL DUONG ; AX duong
NEG AX : Néu AX < 0 thi dao du
DUONG: MOV BX,AX
NEXT:
VD: Gan CL gia tri bit ddu ciia AX
CMP AX.,0 ; AX>0?
INS AM ; AX am
MOV CL,1 ; CL =1 (AX duong)
JMP NEXT
AM: MOV CL,0 ; CL=0(AX am)

NEXT:
8.3. Cau truc CASE

CASE Biéu thic
Gia tri 1: Cong viéc 1
Gia trj 2: Cong viéc 2

Gia tri n: Cong viéc n

END
VD: Néu AX > 0 thi BH =0, néu AX < 0 thi BH = 1. Nguoc lai BH =2
CMP AX,0
JL  AM
JE  KHONG
JG  DUONG
DUONG: MOV BH,0
JMP NEXT
AM: MOV BH,1
JMP NEXT
KHONG: MOV BH,2
NEXT:

8.4. Cau trac FOR

FOR S$6 lan Lip DO Céng viéc

VD: Cho vung nhd M dai 200 bytes trong doan dir li¢u, chuong trinh dém sb
chit A trong ving nhé M nhu sau:

MOV CX,200 ; Pém 200 bytes
MOV BX,0OFFSET M ; Lay dia chi vung nh&
XOR AX,AX ; AX =0
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NEXT: CMP BYTE PTR [BX],'A"; So sanh vé1 chir A

JNZ ChuA : Néu khong phai 1a chir A thi tiép

INC AX ; tuc, nguoc lai thi tang AX
ChuA: INC BX

LOOP NEXT

8.5. Cau triac 1ap WHILE

WHILE Piéu kién DO Céng viéc

) VD: Chuong trinh doc ving nhé& bét dau tai dia chi 1000h vao thanh ghi AH,
den khi gap ky tu '$' thi thoat:
MOV BX,1000h

CONT: CMP AH,'$'
JZ  NEXT
MOV AH,DS:[BX]
JMP CONT
NEXT:

8.6. Cau truc lap REPEAT

REPEAT Coéng viéc UNTIL Piéu kién

) VD: Chuong trinh doc vung nhé bét dau tai dia chi 1000h vao thanh ghi AH,
den khi gap ky tu '$' thi thoat:
MOV BX,1000h

CONT: MOV AH,DS:[BX]
CMP AH,'$'
JZ  NEXT
JMP CONT
NEXT:
9. Cac ngat cua 8086
Bang 3.4:
Vector ngit Cong dung
00h CPU: tac dong khi chia cho 0
01h CPU: chuong trinh thyc thi tung budc
02h CPU: ngit khong che duoc
03h CPU: tao diém ding chochwong trinh
04h CPU: tac dong khi két qua s hoc tran
05h Tac dong khi nhan Print Screen
06h - 07h Danh riéng
08h Tac dong boi nhip dong hd (18.2 1an/s)
0%h Tac dong khi c6 phim nhan
0Ah Danh riéng
0Bh - 0Ch Tac dong phan cimg lién lac ndi tiép

P & .1
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27h
28h — 3Fh
40h
41h
42h —45h
46h
47h —4%h
4Ah
4Bh - 67h
68h — 6Fh
70h
71h —7Fh
80h — 85h
86h — FOh

Flh - FFh

bia cing

DPia mém

May in

BIOS: man hinh

BIOS: x4c dinh cu hinh may tinh

BIOS: thong bao kich thuéc RAM

BIOS: goi cac phuc vu dia c&ng/mém
BIOS: giao tiép ndi tiép

BIOS: truy xuét cassette hay mé rong ngat
BIOS: xuat / nhap ban phim

BIOS: may in

Xam nhap ROM basic

BIOS: kh¢i dong may tinh

BIOS: ngay / gio hé thong

Lay diéu khién tir ngit ban phim

Lay diéu khién tir ngit dong hd (sau int 08h)
Dia chi bang tham s6 man hinh

Dja chi bang tham sé dia

bia chi bd ma ky tu

DOS: két thiic chwong trinh

DOS: céc chuc nang DOS

Dia chi can chuyén khi két thiic chwong trinh
Dia chi can chuyén khi gip Ctrl — Break
Dia chi can chuyén khi gap 16

DOS: doc dia cling / mém

DOS: ghi dia ciimg / mém

DOS: cham diit chwong trinh va thuong tr
Danh riéng cho DOS

BIOS: cac chirc ning dia mém

Bang thong sb dia cing thir nhét

Danh riéng

Bang thong s6 dia cing thu hai

Dinh nghia do ngudi sir dung

Gi0 béo hi¢u (chi trong AT)

Dinh nghia do nguoi stir dung

Khoéng st dung

DPong ho thoi gian thuc (chi trong AT)
Danh riéng

Danh riéng

Str dung boi chuong trinh thong dich BASIC
Khoéng st dung

9.1. Ngat 21h

Néu khong c6 ky tu nhap, ham 01h s& doi cho dén khi nhap.

- Goi: AH=01h

- Travé: AL chira ma ASCII cua ky tu nhap

** Ham 01h: nhdp moét ky tu tr ban phim va hién ky tu nhap ra man hinh.
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MOV AH,01h
INT 21h ; AL chira ma ASCII cua ky tu nhap

< Ham 02h: xuat mot ky tu trong thanh ghi DL ra man hinh tai vi tri con tro
hién hanh

- Goi AH = 02h, DL = ma ASCII cua ky tu

- Tra vé: khong ¢

MOV AH,02h
MOV DL,'A’
INT 21h

< Ham 08h: gidng ham 01h nhung khong hién thi ky tu ra man hinh

< Ham 09h: xuit mot chudi ky tu ra man hinh tai vi tri con tré hién hanh,
dia chi chudi dugc chira trong DS:DX va phai duoc két thuc bang ky tu $

- Goi AH = 09h, DS:DX = dia chi chudi

- Tra vé: khong ¢

.DATA
Msg DB  'Hello$'

MOV AH,09h
LEA DX,Msg
INT 21h

< Ham 0Ah: nhap mot chudi ky tu tir ban phim (t6i da 255 ky tu), dung
phim ENTER két thuc chudi

- Goi AH = 0Ah, DS:DX = dia chi luu chudi

- Tra vé: khong cb

Chudi phai c6 dang sau:

- Byte 0: S6 byte toi da can doc (ké ca ky tu Enter)

- Byte 1: s byte da doc

- Byte 2: luu cac ky tu doc

.DATA )
Msg DB 101 ; Poc t61 da 100 ky tu
DB ?

DB 101 DUP(?)

MOV AH,0Ah
LEA DX,Msg
INT 21h

< Ham 4Ch: két thic chuong trinh
MOV  AH,4Ch
INT 21h
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9.2. Ngat 10h

+ Xoa man hinh:
- Goi AX=02h

- Tra vé: khong cb
MOV AX,02h

INT 10h

% Chuyén toa dd con tré:

- Goi AH = 02h, DH = dong, DL = cot
MOV AH,02h

MOV DX,0F15h

INT 10h

10. Truyén tham so giira cac chuong trinh

Trong lap trinh, mot van dé ta cin quan tdm 13 truyén tham sb giita chuong
trinh chinh va chuong trinh con. Dé thuc hién truyén tham sd, ta co thé ding cac
cach sau day:

- Truyén tham s qua thanh ghi

- Truyén tham sd qua 6 nhé (bién)

- Truyén tham sé qua 6 nh¢ do thanh ghi chi dén

- Truyén tham sb qua stack

10.1. Truyén tham s0 qua thanh ghi

Ta thyc hién truyén tham sd qua thanh ghi bang cach: mot chuwong trinh con
s€ dua gia tri vao thanh ghi va chuong trinh con khéc s€ xtr Iy gia tri trén thanh ghi
do.

VD: Cong gia tri tai 2 6 nhd 1000h va 1001h, két qua chtra trong 1002h (bye
cao) va 1003h (byte thap).
.MODEL SMALL
.STACK 100h

.CODE
main PROC
MOV AX,@DATA
MOV DS,AX
MOV BYTE PTR DS:[1000h],10h ; Pua gia tri vao
MOV BYTE PTR DS:[1001h],0FFh ; cac 6 nh&
CALL Read
CALL Sum
Mov AH,4Ch
INT 21h
main ENDP
Read PROC ; Poc dit li¢u vao thanh ghi AX
MOV AH,DS:[1000h]
MOV AL,DS:[1001h]
RET
Read ENDP ; Xt ly dir li¢u tai thanh ghi AX
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Sum PROC

ADD AH,AL

JZ next

MOV DS:[1003h],1
next: MOV DS:[1002h],AH
RET
Sum ENDP
END main

10.2. Truyén tham s6 qua 0 nhég (bién)

Qua trinh truyén tham s ciing gidng nhu trén nhung thay vi thuc hién thong
qua thanh ghi, ta s€ thuc hién thong qua cac 6 nhd.

VD: Cong gia tri tai 2 6 nhé m1 va m2, két qua chira trong m3 (bye cao) va
m4 (byte thap).
.MODEL  SMALL
STACK 100h

.DATA
ml db ?
m2 db ?
m3 db ?
m4 db ?

.CODE

main PROC
MOV AX,(@data
MOV DS,AX
MOV m1,10h ; Pua gia tri vao
MOV m2,0FFh ; cac 0 nho
CALL Sum
MOV AH,4Ch
INT 21h

main ENDP

Sum PROC
MOV m4,0
MOV AH,ml
ADD AH,m2
INC next
MOV m4,1

next: MOV m3,AH

RET

Sum ENDP

END main

10.3. Truyén tham s6 qua 6 nhé do thanh ghi chi dén

Trong cach truyéq tham s6 nay, ta dung cac thanh ghi SI, DI, BX dé chi dia
chi offset cua cac tham s6 con thanh ghi doan méac dinh 1a DS.
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VD: Cong gia tri tai 2 6 nhd m1 va m2, két qua chira trong m3 (bye cao) va

m4 (byte thap).
.MODEL
.STACK
.DATA
ml
m2
m3
m4
.CODE
main PROC
MOV
MOV
LEA
LEA
LEA
MOV
MOV
CALL
MOV
INT
main ENDP
Sum PROC
MOV
ADD
1Z
MOV
next: MOV
RET
Sum ENDP
END main

SMALL
100h

db
db
db
db

N N0 D

AX,@data

DS,AX

SI,ml

DI,m2

BX,m3

[SI],10h ; Pua gia tri vao
[DI],0FFh  ; cac 6 nho
Sum

AH,4Ch

21h

AL,[SI]
AL,[DI]
next
[BX+1],1
[BX],AL

10.4. Truyén tham s0 qua stack

Trong phuong phap

truyén tham s6 nay, ta ding stack lam noi chtra cac tham

s6 can truyén thong qua cac tac vu PUSH va POP.

VD: Cong gia tri tai 2 6 nhé m1 va m2, két qua chta trong m3 (byte cao) va

m4 (byte thap).
.MODEL SMALL
.STACK 100h
.DATA
ml dw ?
m2 dw ?
m3 dw ?
m4 dw ?
.CODE
main PROC
MOV AX,@data
Pham Hung Kim Khanh Trang 69



Simpo PDE#(/é

MOV [SI],1234h ; Pua gia tri vao
MOV [DI],0FEDCh ; cac 0 nhé
PUSH ml ; Pua vao stack
PUSH m2
CALL Sum
POP m3 ; Lay két qua dua vao stack
POP m4
MOV AH,4Ch
INT 21h
main ENDP
Sum PROC
POP DX ; Luu lai dia chi tra vé ctia 1énh CALL
POP AX ; Lay dir liéu tir stack
POP BX
ADD AX,BX
INC next
PUSH 1
next: PUSH AX
PUSH DX ; Tra lai dja chi tr& vé ctia 1énh CALL
RET
Sum ENDP
END main

11. Cac vi du minh hoa

11.1. In chudi ky tu ra man hinh

.MODEL SMALL

.STACK 100h

.DATA
msg DB  'Hello$'

.CODE

main PROC
MOV AX,@DATA ; Khoi dong thanh ghi DS
MOV DS,AX
MOV AX,02h ; Xoa man hinh
INT 10h
MOV AH,02h ; Chuyén toa do con tré
MOV DX,0C15h : dén dong 12 (0Ch) va cot 21 (15h)
INT 10h
LEA DX,msg ; P1a chi thong diép
MOV AH,0%h ; In thong di€p ra man hinh
INT 21h
MOV AH,4Ch ; Két thiic chuong trinh
INT 21h

main ENDP
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11.2.

In chudi ky tu ra man hinh tai toa dé nhap vao

.MODEL  SMALL
STACK 100h
.DATA

msg DB  'Hello$'

msgl DB 'Nhap vao toa do:$'

Crlif DB  0Dh,0Ah,'$'

Td DB 3
DB ?

DB 3  DUP()

.CODE

main

main
Nhap

PROC

MOV AX,@DATA
MOV DS,AX
MOV AX,02h
INT 10h
LEA DX,msgl
MOV AH,0%h
INT 21h
CALL Nhap
MOV CL,AL
LEA DX,Crlf
MOV AH,0%h
INT 21h
CALL Nhap
MOV CH,AL
MOV AH,02h
MOV DX,CX
INT 10h
LEA DX,msg
MOV AH,0%h
INT 21h
MOV AH,4Ch
INT 21h
ENDP

PROC

MOV AH,0Ah
LEA DX, Td
INT 21h
LEA BX,Td
MOV AL,DS:[BX+2]
SUB AL,'0’
MOV BL,10
MUL BL
PUSH AX
LEA BX,Td

; Khéi dong thanh ghi DS
; X6a man hinh

; In thong di¢p

; Nhap dong

: Xudng dong

; Nhap cot

; Chuyén toa do con tré

; In ra man hinh

; Két thiic chuong trinh

; Nhap vao

; Léy chir sb hang chuc
; Chuyén tir dang ky tu sang dang s6
: Nhan s6 hang chuc vai 10

; LAy chit s6 hang don vi
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MOV AL,DS:[BX+3]
SUB AL,'0'
POP BX
ADD AL,BL
RET
Nhap ENDP
END main

11.3. CoOng 2 so nhi phan dai 5 byte

.MODEL SMALL
STACK 100h
.DATA
ml DB  00h,08h,10h,13h,24h,00h
m2 DB  OFFh,0FCh,0FAh,0F0h,0F 1h,00h;
m3 DB 6 DUP(0)
.CODE
main PROC
MOV AX,@DATA
MOV DS,AX ; Khéi dong thanh ghi DS
LEA SIml
LEA DIm2
LEA BX,m3
MOV CX.,6
XOR AL,AL
next: MOV AL,[SI]
ADC AL,[DI]
MOV [BX],AL
INC BX
INC SI
INC DI
LOOP next
MOV AH,4Ch
INT 21h
main ENDP
END main

11.4. Nhap mot chudi ky tu va chuyén chif thudng thanh
chir hoa

.MODEL SMALL
.STACK 100h
.DATA
ml DB 81
DB ?
DB 81 DUP(?)
m2 DB 'Chuoi da doi:$'
.CODE
main PROC
MOV AX,@DATA

N
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Next:

cont:

quit:

main
END

MOV DS,AX
MOV ES,AX
LEA DX,ml
MOV AH,0Ah
INT 21h
LEA SIml
ADD SI,2
MOV DI,SI
LODSB

CMP AL,0Dh
JE quit
CMP AL)a'
JB cont
CMP AL)7
JA cont
SUB AL,20h
STOSB

DEC DI

INC DI
JMP next
MOV AL,'$'
STOSB

MOV AX,02h
INT 10h
LEA DX,m2
MOV AH,09h
INT 21h

LEA DX,ml+2

MOV AH,0%h
INT 21h
MOV AH,4Ch
INT 21h
ENDP

main

; Khoi dong thanh ghi DS

; Nhap chudi
; Lay dia chi chudi

: Chudi ngudn va dich tring nhau
; Lay ky tu
; Néu la ky tu Enter thi két thac

; Néu ky tu nhap khong phai 1a ky tu
; thuong tur 'a' dén 'z' thi bo qua

; Chuyén ky tu thudng thanh ky tu hoa

: Luu ky tu vira chuyén

: Néu 1a ky tu thuong thi dung 1énh STOSB
; nén DI tang 1én 1, ta phai giam DI

; Tang 1én ky tu ké

; X06a man hinh
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CHUONG 4: TO CHUC NHAP / XUAT
1. Cac mach phu trog 8284 va 8288

1.1. Mach tao xung nhip 8284
Mach tao xung nhip dung dé cung cap xung nhip cho pP.

O—1H CSYNC  VCC [0
C—73 PCLK X1 g
C—72 AEN1 X2 5
C—F RDY1 ASYNC —;—H
D_B READY EEL TD
L——= RD2 FIC 5
D_S AEN2 0SC TU
b—35 CLK RES [
O—— GND RESET ——U
8284

Hinh 4.1 — Mach tao xung nhip 8284

CSYNC (Clock Synchronisation): ngd vao xung dong bd chung khi hé théng co
cac 8284 dung dao dong ngoai tai chan EFI. Khi dung mach dao dong trong thi phai
noi dat.

PCLK (Peripheral Clock): xung nhip f= fy/6 (fx 1a tan s thach anh)

AENI, AEN2 (Address Enable): cho phep chon cac chan RDY1, RDY2 bao
hi¢u trang thai san sang cua b nh¢ hay thiét bi ngoai vi

— o—8vee  csyne o
&1 x PCLK [5—0

|:| — X AENT (——0
O—{ ASYNC RDY1 f—0

—_ O—3{EFL  READY [2—0
O—5|FC  _RD2 0

=, 771 9sC AEN2 S_D

5 RES CLK [Fg—=2

= RESET  GND 0

8284

Vcco,,\,,\,

)|
e
0/0

Hinh 4.2 — Mach khoi dong cho 8284

RDY1, RDY2 (Bus ready): tao cac chu ky doi & CPU
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READY: ndi dén chan READY cua puP.

CLK (Clock): xung nhip f = fx/3, ndi v6i chan CLK ctia pP.

RESET: nbi v6i chan RESET cuia pP, 14 tin hiéu khoi dong lai toan hé thong
RES (Reset Input): chan khoi dong cho 8284

OSC: ngd ra xung nhip co tan sd fy

F/C (Frequency / Crystal): chon ngudn tin hiéu chuén cho 8284, néu ¢ muc cao
thi chon tan s xung nhip bén ngoai, ngugc lai thi ding xung nhip tir thach anh

EFI (External Frequency Input): xung nhip tir by dao dong ngoai

ASYNC : chon ché d¢ 1am viéc cho tin hiéu RDY.

X1,X2: ngd vao cua thach anh

1.2. Mach diéu khién bus 8288

Mach diéu khién bus 8288 1dy mot s tin hiéu diéu khién cua puP va cung cip
cac tin hi€u di€u khién can thiét cho hé vi xur ly.

B—3 CLK S0 g~
S S2 7 -
CO—¢— DT/R MCE/PDEN [~z
O—F ALE DEN [—z—2
C——— AEN CEN 74X
C—5 MRDC INTA (32
C—(g AMWC IORC [—>—1
O——— GND IOWC O
8288

Hinh 4.3 — Mach diéu khién bus 8288
IOB (Input / Output Bus Mode): diéu khién dé 8288 lam viéc & cac ché do bus
khéc nhau.
CLK (Clock): ngd vao ldy tir xung nhip hé thdng.
S2, S, SO: cac tin hiéu trang thai 13y truc tiép tir uP. Tuy theo cic gi4 tri nhan
dugc ma 8288 s€ dua cac tin hi¢u theo bang 4.1.

Bang 4.1:

S2 | S1 | SO Tao tin hi¢u
0 |0 |0 |INTA

0 [0 |I |iorc

0O |1 10 IOWC, AIOWC
0 1 1 Khong

1 |0 |0 | MRDC

1 |0 |1 |MRDC

I |1 |0 | MWTC, AMWC
1 1 1 Khong
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DT/R (Data Transmit/Receive): uP truyén (1) hay nhan (0) dir lidu.
ALE (Address Latch Enable): tin hi¢u cho phép chot dia chi
7 m (Address Enable): cho thoi gian tré khoang 150 ns s& tao céc tin hiéu diéu
khién ¢ dau ra cua 8288 dé dam bdo rang dia chi str dung da hop €.
MRDC (Memory Read Command): diéu khién doc bo nhé

MWTC (Memory Write Command): diéu khién ghi bo nhé

AMWC (Advanced MWTC),: giéng nhu MWTC nhung hoat dong sém hon
mot chat dung cho cac bo nhé cham dap tng kip tde do upP.

IOWC (I/O Write Command): diéu khién ghi ngoai vi

AIOWC (Advanced IOWC),: gidng nhu IOWC nhung hoat dong som hon
mot chut dung cho cac ngoai vi cham dap tng kip toc do pP.

IORC (I/0 Read Command): diéu khién doc ngoai vi

INTA (Interrupt Acknowledge): ngd ra thong bao puP chap nhan yéu cau ngat
cta thiét bi ngoai vi

CEN (Command Enable): cho phép dua ra céc tin hi¢u cua 8288.

DEN (Data Enable): tin hiéu diéu khién bus di liéu thanh bus cuc bd hay bus hé
théng.

MCE / PDEN (Master Cascade Enable / Peripheral Data Enable): dinh ché do
lam viéc cho mach diéu khién ngét PIC 8259.

2. Giao tiép va@i thiét bi ngoai vi
2.1. Cac ki€u giao tiép vao / ra

2.1.1.Thiét bi ngoai vi c6 dia chi tach rgi véi bo nhé
Trong cach giao tiép nay, bo nhé dung toan by khong gian 1 MB. Cac thiét bi
ngoai vi s€ c6 mot khong gian 64 KB cho moi loai cong. Trong ki€u giao ti€p nay, ta
phai dung tin hiéu I0O/M va céc 1énh trao ddi dit liéu thich hop.

B0 nho: I0/M = 0, dung 1énh MOV
Ngoai vi:  IO/M = 1, dung 1énh IN (nhép) hay OUT (xuit)

2.1.2.Thiét bi ngoai vi va bo nhé c6 chung khong gian dia
chi

Trong kiéu giao tiép nay, thiét bi ngoai vi s€ chiém mot vung nao do trong
khong gian dia chi 1 MB va ta chi dung Iénh MOV dé thuc hi¢n trao doi dir ligu.
2.2, Giai ma dia chi cho thiét bi vao / ra
Vi¢e giai ma dia chi cho tl}iét bi ngoai vi cling tuong ty vdi viée giai ma dia chj
cho b nh¢. Thong thudng, cac cong co dia chi 8 bit A0 — A7. Tuy nhién, trong mot s6
hé vi xur ly, cac cong s€ co diachi 16 bjt. )
Ta co6 thé dung mach NAND dé€ tao tin hiéu chon cong nhung mach nay chi c6

thé g1a1 ma cho 1 cong. Trong truong hop can nhiéu tin hiéu chon cong, ta c6 thé dung
bd giai ma 74LS138 dé giai ma cho 8 cong khac nhau.
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Tai ligu vi xiv Iy Té chire nhdp / xuit

AQo—11 A vo p2—n
A20 31 ¢ Y2 D%D
Y3 Py o
o 1] 10/Mo__6 | &, vé B0
A3 - AT 2 2 go G2A Y6 D?—D
O———— ﬁD—O G2B Y7 p—3
74L.S138
(a) Giai mi cho cong vao
AQo— 1[4 Yo b5
Y3 DTD
s Y4 P70
A3 - A7 ) 3 ‘5‘0 G2A Y6 o?—m
O—= wn G2B Y7 p—03
WR
74L.S138

(b) Giai ma cho cong ra

Hinh 4.4 — Giai mi cho cac cong
2.3. Cac mach cdng don gian

Céc mach cong c6 thé duogc xdy dung tir cac mach chdt 8 bit (74LS373: kich
theo muc, 74L.S374: kich theo canh), cac mach dém 8 bit (74LS245). Ching dugc
dung trong cac giao tiép don gian dé puP va ngoai vi hoat dong twong thich v6i nhau.

2.4, Giao tiép vao/ra song song lap trinh dugc 8255A
PPI (Programmable Peripheral Interface)

2.4.1.Gidi thiéu

8255A 1a thiét bj xuat nhép song song 1ap trinh dugc. N6 1a mot thiét bi /O da
dung c6 thé sir dung véi bat ctr pP nao, c6 thé 1ap trinh dé truyén dir licu, tir I/O thong
thuong dén I/O interrupt.

8255A c6 thé chia thanh 3 Port: A, B va C; mdi port 8 bit trong d6 Port C ¢6 thé
st dung nhu 8 bit riéng hay chia thanh 2 nhém, mdi nhém 4 bit: PCH (PC7 = PC4) va
PCL (PC3 + PCO).

8255A c6 thé hoat dong & 2 ché d6 (mode): BSR (Bit Set/Reset) va I/O.

< Ché a9 BSR: dung dé dat hay xoa cac bit ciia Port C.

< Ché @6 1/0: gdm c6 3 ché do:
- Ché d5 0: tat ca cac Port lam viéc nhu céac Port I/O don gian.
- Ché do 1 (ché do bat tay: handshake): cac Port A va B dung cac bit cua
Port C 1am tin hiéu bat tay. Trong ché do nay, cac kiéu truyén dit liéu I/O
c6 thé duoc cai dat, kiém tra trang thai va ngit.
- Ché dd 2: Port A c6 thé ding dé truyén dir liéu song hudng ding céc tin
hiéu bat tay tir Port C con Port B duoc thiét 1ap & ché d6 0 hay 1.

Pham Hung Kim Khanh Trang 77




Simpo PDE#{4é

34 4 D7 - DO: bus dix lléu
DO PAO

3 o PA1 [ PA7 —PAO: Port A

511 b3 PA3 [ PB7 — PBO: Port B

29 be e 3 PC7 - PCO: Port C

27| B¢ ol i Al, AO: giadi ma

w
N
o]

RESET: ngd vao Reset

RD PBO
B 1wk 8255 PB1

N
©

19 - s
21 Ao pe2 [ 220 CS: Chip Select
At PB3 55— .
DLZ RESET PB4 %ﬂ RD: Read
Cs PB5 51 - )
PB6 551 WR : Write
PB7 —0O
4 VCC: +5V
Peo 5 1 GND: 0V
PC1 5 | .
PC2 71
PC3 [43—0
PC4 5
PC5 1
PC6 0

PC7

Hinh 4.5 — So db chan cua 8255A
2.4.2.S0 do khaoi

|
' |
| ‘ . |
| —a— "\ 52“{?3 At | PAT+PAO
| i€u khién - <:>
| nhom A K1 () -PCH (4) |
I Lad
! * > PC7 +PC4
|
|
|

D7}:Dg BOdem du

liéu < > i

RD A A .
_—:—(/ ﬁ\':j Nhom B: PB’] ~PBO
WRA—C Logic didu — O
I khién - 1€u khien o1 -
Al | nhom B <:: <:i:>
A0+ PC3 +PCO
CS +—d 1 ] :
| N\ :

Hinh 4.6 — So dd khéi cuia 8255A

Logic diéu khién ctia 8255A gdm c6 6 dudng:
- RD(Read): cho phép PQC. Khi chan nay & mirc THAP thi cho phép doc dit
liéu tir Port I/O da chon.
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- WR (Write): cho phép GHI. Khi chan nay & mitc THAP thi cho phép ghi dir
liéu ra Port I/O da chon.

- RESET: khi chan nay ¢ murc cao thi s& xo4 thanh ghi diéu khién va dat cac
Port & ché do nhap.

- CS (Chip Select): chan chon chip, thong thuong CS dugc ndi vao dia chi
giai ma.

- Al, AO: giai ma xac dinh Port

Bang 4.2:
cs | A1 | A0 Chon
0 0 0 |PortA
0 0 1 |PortB
0 1 0 |[PortC . i
0 1 1 | Thanh ghi diéu khién
1 X x | 8255A khong hoat dong
EN —
Al O Thanh ghi dieu khién
® | d  (CR: Control Register) ]
A0 EN
GlalA map 9 Port A
no1 —( -«
P— —_— O
CS O—‘ EN ~
™ Port B
—C l—]|
—C
EN |
— ™~ Port C
RD g -«
WR <

Hinh 4.7 — Giai ma chon cac Port
Vi du: Xét so d6 két ndi 8255A nhu hinh vé trang bén:

Theo bang 4.2, dé chon Port A, ta phai co:

CS =0
Al =0
A0 =0

Pham Hung Kim Khanh Trang 79 Q



Simpo PDE#{4é

D% DO PAO g—ﬂ

0—35- D1 PA1 [5—H

0—37 D2 PA2 O

O0—351 D3 PA3 25—

0—591 D4 PA4 39—

o281 D0 PAS 38 1

O—571 b6 PA6 57—

0—=— p7 PA7 =0

IOR > — RD. PBO [He—0
AQ <: N i pe> [ 2o
Al 32 Al 8255 PB3 —Dg
[RESEF 5| RESET PB4 550
1 CS PB5 >4 0
3 PBS 25 -

5 PB7 u
PCO g 0

PC1 g

PC2 [

PC3 |43

PC4 [0

PC5 47—

PC6 [~

pC7 0

Hinh 4.8 — Logic chon chip 8255A

Ma CS =0 khi A7=A6=A5=A4=A3=A2=1. Tir d6 ta duoc dia chi Port

I/O nhu sau:
Bang 4.3:
CS AlAD Port | Dia chi hex
A7 A6 A5 A4 A3 A2 | Al A0
1 1 1 1 1 1 0 0 A FCh
0 1 B FDh
1 0 C FEh
1 1 CR FFh

RS

%  Thanh ghi diéu khién:

Nhu da biét, 8255A ¢6 2 ché d6 hoat dong va cac Port cua nd co thé c6 cac
chtrc nang I/O khac nhau. Pé xac dinh chirc ning cta cac Port, 8255A c¢6 mot thanh
ghi diéu khién (CR: Control Register). Noi dung cua thanh ghi nay goi 1a tir diéu khién
(CW: Control Word). Thanh ghi diéu khién s& dugc truy xuat khi Al = A0=1. Chay
rang ta khong thé thyc hién tac vu Poc dbi v6i thanh ghi nay.

Néu bit D7 = 0, Port C lam viéc & ché do BSR nhung tir diéu khién BSR khong
anh huong dén chirc ning cac Port A, B.

N
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D7 | D6 | D5| D4 | D3| D2 | D1 | DO
-

1: Mode I/O
0: Mode BSR  [*
Nhom A Nhom B
PCH (PC7 + PC4) PCL (PC3 + PC0)
1: Input < > 1: Input
0: Output 0: Output
PA PB
1: Input < > 1: Input
0: Output 0: Output
Mode ’ | Mode
1x: Mode 2 b "| 1: Mode 1
01: Mode 1 0: Mode 0
00: Mode 0

Hinh 4.9 — Dang tir diéu khién cho 8255A ¢ ché d6 I/O

2.4.3.Mode 0: Xuat/nhap don gian

Trong ché do nay, mdi port (hay nira port caa Port C) lam viéc nhu cac port
nhap hay xuit véi cac tinh chét sau:

- Céc ngd ra dugc chdt.

- Céc ngd vao khong duge chot.

- Cac port khong c6 kha niang bt tay va ngit.

Dé giao tiép véi ngoai vi thong qua 8255A can phai:

- Xdc dinh dia chi cua cdac port A, B, C va CR thong qua cdac chan chgn
chip CS va gidi ma Al, A0.

- Ghi tir diéu khién vao thanh ghi diéu khién.

- Ghi cdc Iénh I/O @é giao tiép véi ngogi vi qua cic port A, B, C.
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- X4c dinh dia chi port:
Bang 4.4:
CS Al AO | Port | Dia chi
hex
AlS5 Al4 Al3 Al2 All Al0 A9 A8 A7 A6 A5 A4 A3 A2 Al A0
o 06 0 0 0 061 1.0 0 0 0 0 010 0 |A |300h
0 1 |B 301h
1 0 |C 302h
1 1 [CR |303h
- Tur diéu khién:
Bang 4.5:
D7 D6 D5 D4 D3 D2 D1 DO
1 0 0 0 0 0 1 0 =82h
I/O Nhom A & PA: PCH: | Nhém B¢ | PB: PCL:
mode mode 0 Output | Output | mode 0 Input | Output

Céc Port cua 8255A duoc khoi dong bﬁng cach dat tir diéu khién 82h vao thanh
ghi diéu khién.

Trong so d0 két ndi nay, 4 bit cao cta Port B dung lam Port nhap con Port A va
Port C lam Port xuit. Cac tac vu Poc va Ghi duoc phan biét bang cac tin hiéu diéu
khién IOR va IOW .
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- Luu db giai thuat:
Begin
A 4
Khoi dong 8255A
Sang 4 Led 6 4 bit thap
cua Port A
Y . .
Sang 4 Led ¢ 4 bit cao
cua Port A
N e |
Y Sang 4 Led ¢ 4 bit cao
cua Port C
N |e |
Y Sang 4 Led & 4 bit thap
cua Port C
N |
- Chuong trinh:
.MODEL SMALL
.STACK 100h
.CODE
main  PROC
; Pinh cau hinh cho 8255 . i
MOV AL,82h ; Tur di€u khién (CW) 1a 82h
MOV DX,303h ; Dia chi thanh ghi diéu khién (CR)
OUT DX,AL ; Ghi CW vao CR
cont: MOV DX,301h ; Pia chi Port B )
IN AL,DX ; Poc dir liéu ’tl‘,l' Port B (cong tac)
AND AL,0FOh ; Che 4 bit thap
MOV AH,AL i )
CMP AH,01110000b ; Ki’ém tra cong ’téc 1
JNE notSW1 ; Néu khong nhan.
MOV AL,0Fh ; Néu nhan cong tac 1 thi
MOV DX,300h ; xgét ra Port A )
OUT DX,AL ; de sang 4 Led ¢ 4 bit thap (Port A)
notSW1: CMP AH,10110000b ; Kiém tra cong tic 2
JINE notSW2 ; Néu khong nhan
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MOV
MOV
ouT
notSW2: CMP
INE
MOV
MOV
ouT
notSW3: CMP
INE
MOV
MOV
ouT
notSW4: JMP

main ENDP

END main

AL,0FOh
DX,300h
DX,AL
AH,11010000b
notSW3
AL,0Fh
DX,302h
DX,AL
AH,11100000b
notSW4
AL,FOh
DX,302h
DX,AL

cont

2.4.4.Mode BSR

Mode BSR chi lién quan dén 8 bit ciia Port C, c6 thé dat hay xoa cac bit bang
cach ghi mot tir diéu khién thich hop vao thanh ghi diéu khién. Mot tir diéu khién véi
D7 =0 goi 1a tir diéu khién BSR, tir diéu khién nay khong 1am thay d6i bat ctr tir diéu
khién nao duogc truyén trudc d6 voi D7 = 1, nghia 1a cac hoat dong I/O cta Port A va
B khong bi anh hudng boi tir diéu khién BSR.

< Tir diéu khién BSR:

: Néu nhin cong tic 2 thi
; xuét ra Port A
; dé sang 4 Led & 4 bit cao (Port A)
; Kiém tra cong tic 3

; Néu khong nhén
; Néu nhan cong tic 3 thi
: xudt ra Port C
; dé sang 4 Led ¢ 4 bit cao (Port C)
: Kiém tra cong tic 4

: Néu khong nhén
: Néu nhin cong tic 4 thi
; xuét ra Port C
; dé sang 4 Led & 4 bit thap (Port C)

Tir didu khién BSR khi dugc ghi vao thanh ghi diéu khién s& dat hay xoa mdi

lan 1 bit.

D7

D6 D5

D3

D2

DI DO

o0 |

x | x

| S/R |

Mode BSR

Khoéng str dung

Chon bit

000:
: PC1
010:
011:
100:
101:
110:
: PC7

001

111

PCO

PC2
PC3
PC4
PC5
PC6

0: Xoa (Reset)
1: bat (Set)

Vi du: Xét so dd két ndi 8255A nhu hinh 4.10. Gia sir ta cin tao mot song chir

nhat tai bit PCO.

Dé tao mot song chir nhat tai PCO, ta can 2 mirc logic 1a 0 va 1 tai PCO.
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D7 D6 D5 D4 D3 D2 DI DO

bat bit PCO =1 0 0 0 0 0 0 0 1 =01h
Xo04a bit PCO=0 |0 0 0 0 0 0 0 0 = 00h

- Dia chi thanh ghi diéu khién (bang 4.4): 303h

- Chuong trinh con:

bsr: MOV AL.01h : Ttr diéu khién BSR
MOV DX,303h : Dia chi thanh ghi diéu khién (CR)
OUT DX,AL - Pat PCO =1
CALL DELAY1 : Cho
MOV AL,00h - Tir diéu khién BSR
OUT DX,AL : X6a PCO =0
CALL DELAY?2 : Cho
JMP bsr

Khi str dung & mode BSR, can chu y cac dicu sau:

- Dé dit hay xod cdc bit ¢ Port C, tir diéu khién dwoc ghi vao thanh ghi
diéu khién chir khong ghi vao Port C.

- M@t tir diéu khién BSR chi anh huéng dén mét bit ciia Port C.

- Tir diéu khién BSR khong dnh hwéng dén /0 mode.

2.4.5.Mode 1: Nhap / xuat véi bat tay (handshake)

Trong mode 1, cac tin hiéu bat tay duoc trao doi gitta pP va thiét bi ngoai vi
trude khi truyén dir liéu. Cac dic tinh & ché d6 nay 1a:
- Hai Port A, B lam viéc nhu cac Port I/0 8 bit.
- Mai Port sir dung 3 duong tir Port C 1am cac tin hiéu bat tay. Hai dudng
con lai ¢ thé ding cho cac chire nang 1/0 don gian.
- Dir liéu nhap / xuét duge chot.
- HO tro ngét.

P & .1
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2.4.5. 1 Cac tin hiéu diéu khién nhap

INTEA

<1 Port A nhap

PC4

< STBa

PC5

——» IBFA

PC3

|, INTRA

<1 Port B nhap

INTEB PCa

<+ STBs

——» IBFB

‘ PC1

PC3

L 5 INTRB

PCeé,7

/O

Hinh 4.11 — C4u hinh nhap ctia 8255A & mode 1

Theo hinh v&, ta thdy Port A dung 3 dudng tin hiéu trén PC3, PC4 va PC5; Port
B dung 3 duong tin hi¢u trén PCO, PC1 va PC2 lam céq tin hi€u bat tay. Cac tin hi¢u
nay cé cac chirc nang sau khi cac port A va B dugc dat cau hinh la nhap:

STB (Strobe Input): tich cuc mirc thap, tin hiéu ndy dugc tao boi thiét bi
ngoai vi dé xac dinh rang ngoai vi di truyén 1 byte dit liéu. Khi 8255A
dap ting STB, no sé& tao ra IBF va INTR (hinh 4.12).

IBF (Input Buffer Full): tin hi¢u nay dung dé xac nhan 8255A da nhan
byte dir li¢u. N6 s& bi xoa khi puP doc dir lidu.

INTR (Interrupt Request): Pay 1a tin hiéu xuit dung dé ngat pP. N6

dugc tao ra néu STB, IBF va INTE (flipflop bén trong) déu & mirc logic

1 va bi x04 bai canh xudng cua tin hiéu RD (Hinh 4.12).

INTE (Interrupt Enable): 13 mét flipflop dung dé cho phép hay cdm qua
trinh tao ra tin hi¢u INTR. Hai flipflop INTEA va INTEB duogc dit / xoa
dung BSR mode thong qua PC4 va PC2.
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IBF
A
INTR E /
RD !
Data
input T~ 2 D)

Hinh 4.12 — Dang séng dinh thi cho ngd vao c6 strobe

% Cac tir diéu khién va trang thai:

Tir diéu khién: dé xac dinh tir diéu khién, ta st dung hinh 3.4.5

D7 D6 D5 D4 D3 D2 DI DO
1 0 1 1 1/0 1 1 X
I/0 mode PA: Mode 1 PA: nhép PC6,7 | PB: Mode 1 | PB: nhap
1: nhap
0: xuat
- Tu trang thai: s€ dugc dat trong thanh ghi tich luy néu doc Port C.
D7 D6 D5 D4 D3 D2 D1 DO
| 10O | 10 | IBFA | INTEA | INTRA | INTEB | IBFB | INTRB |
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2.4.5.2. Cac tin hiéu diéu khién xuat

> Port A xuit

INTEA
N PC7 —— > OBF.

PC6 «— ACK A

PC3 |, INTRA

INTEB

PC1 —— > OBF;

‘ PC2 l«—— ACKs

PCO ——» INTRB

pcas——» VO

Hinh 4.13 — CAu hinh xudt ctia 8255A & mode 1

Chtrc nang cac duong tin hiéu :

OBF (Output Buffer Full): tin hiéu nay s& xuéng muc thip khi puP ghi
dit liéu vao Port xuét ciia 8225A. Tin hiéu nay dua dén thiét bi ngoai vi
dé xac dinh dir liéu sdn sang dua vao ngoai vi (Hinh 4.14). N6 s& lén
murc cao khi 8255A nhan ACK tir ngoai vi.

ACK (Acknowledge): day la tin hiéu nhap tir ngoai vi (tich cuc muc
thfip) xac nhan dir li¢u da nhap vao ngoai vi.

INTR (Interrupt Request): ddy 1a tin hiéu xuat, dat bang canh 1én cua tin

hiéu ACK . Tin hiéu nay c6 thé ding dé ngat pP yéu cau byte dir liéu ké
tiép dé xuét. INTR duoc dat khi OBF, ACK va INTE ¢ muc logic 1
(Hinh 4.14) va dugc x04 bdi canh xuéng cua tin hiéu WR

INTE (Interrupt Enable): day 1a flipflop noi dung dé tao tin hiéu INTR.
Hai flipflop INTEA va INTEB diéu khién bang cac bit PC6 va PC2
thong qua BSR mode.
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INTR N }_
ACK j
Output

Hinh 4.14 — Dang séng cho xuit strobe (c6 ldy mau) (véi bt tay)

«* Tw diéu khién va trang thai:

- Tu diéu khién:
D7 D6 D5 D4 D3 D2 D1 DO
1 0 1 0 1/0 1 0 X
1/O PA: Mode 1 PA: xuat | PC4.,5 PB: PB: xuit
mode 1:nhdp | mode I
0: xuat
- Tu trang thai:
D7 D6 D5 D4 D3 D2 D1 DO
OBF. | INTEA /O 1/0 INTRA | INTEB | OBF, | INTRB

2.4.6.Mode 2: Truyén dir liéu song huéng

Mode nay dung chu yéu trong cac tmg dung nhu truyén dir liéu gitra hai may
tinh hay giao tiép bo diéu khién dia mém. Trong mode nay, Port A dung lam Port song
hudng va Port B lam viéc & Mode 0 hay 1. Port A sir dung 5 tin hi€u tai Port C lam céc
tin hiéu diéu khién dé truyén dir liéu. Ba tin hiéu con lai ctia Port C duoc dung lam 1/0
don gian hay bit tay cho Port B.
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PA7 +PAG———> PortA Tir diéu khién:
PCl—— » OBFA D7 D6 D5 D4 D3 D2 DI DO
PCe—— ACK. L L1 [X[X[x] o [ 1] 1o |
/0 PA: PB: PB: PC2-0:
pcs— IBFA Mode 2 Mode 0 Nhap 1:Nhap
PC4¢——— STB, 0:Xuat
pc—, INTRA
1/0
PC2 + PCO—F—>
PB7 +PBO 1 PortB
(a) 8255A 6 mode 2 va mode 0 (nhap)
PA7 +PAGT———">> Port A Tir diéu khién:
PCl—— » OBFA D7 D6 D5 D4 D3 D2 DI DO
pCge—— ACK, LL [ 1 [ X[ X[X] 1 | 0 | X |
1/0 PA: PB: PB:
PCS—— » IBFA Mode 2 Mode 1 xuat
PC4e— STB.,
pci—, INTRA
PB7 +PBO—————— > PortB
PCI————>OBFs
PCle—ACKs
PCO———»INTRB

(a) 8255A & mode 2 va mode 1 (xudt)

Hinh 4.15 — 8255A dung 6 Mode 2

2.4.7.Cac vi du minh hoa

2.4.7.1. Giao tiép véi bdé chuyén ddi A/D ADC0804 dung
8255A & Mode 0 va Mode BSR

Ta thiét lap 8255A hoat dong nhu sau:
- Dung Port A dé doc dix ligu.
- Dung PCO, PC3 diéu khién cac chan RD, WR ciia ADC0804.
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Xét so d6 mach co logic chon chip giong nhu hinh 4.10. Tam dia chi Port tir
300h + 303h.
- Tir diéu khién mode 0:
Port A: nhap
Pot B: khong sir dung
Port Clow: port xuat dung dé diéu khién 2 ngd RD, WR ctua ADC0804
Port Chigh: port nhap dung dé doc trang thai & chan INTR ctia ADC0804

D7 D6 D5 D4 D3 D2 DI DO
1] 0o | o | 1| 0 | o0 | o | 0 | =90h
/O PA:mode0 PA:nhiap PCH:xuat PB:khongsirdung PCL: xuat

- Tir diéu khién BSR:

D7 | D6 | D5 | D4 | D3 | D2 | DI | DO
bat PCO 0 0 0 0 0 0 0 1 =01h
Xo0a PCO 0 0 0 0 0 0 0 0 | =00h
Dat PC3 0 0 0 0 0 | 1 1 =07h
Xoa PC3 0 0 0 0 0 1 1 0 | =06h

P T 4B
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Hinh 4.16 — Giao tiép bo chuyén dbi A/D ADC0804 ding 8255A
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adc: MOV
MOV
OUT

MOV
ouT
MOV
ouT

MOV
ouT
CALL
MOV
ouT
MOV
IN

MOV
OuT
RET

2.4.

Mo ta chuong trinh:

» Khoi dong 8255A bang cach dit tir diéu khién mode 0 vao thanh ghi
diéu khién.

Cép mot xung vao chan RD ciia 8255A.

Poc trang thai cia ADC0804 tir chan INTR .

Néu INTR= 0 thi cAp mot xung vao chan WR ctia ADC0804 dé
xuat dir liéu.

Doc dit liéu tr ADC0804 vao thong qua Port A.

YV VY VYV

Doan chuong trinh thyc hién:

DX,303h ; Dia chi thanh ghi diéu khién (CR)
AL,90h : Tt diéu khién (CW)
DX AL ;Ghi CW vao CR
AL,01h : TUr diéu khién BSR @ PCO=1 (RD =1)
DX,AL : Xuitra CR
AL,07h : Tir diéu khién BSR dé PC3 =1
DX,AL : Xuitra CR
AL,06h ; Tur diéu khién BSR dé PC3 = 0, tao xung WR
DX,AL : Xuitra CR
DELAY : Cho qua trinh chuyén doi thuc hién xong
AL,07h : Tir diéu khién BSR dé PC3 = 1
DX,AL : Xuitra CR
DX,300h ; Pia chi Port A
AL,DX ; Poc dit liéu da chuyén do6i tir ADC0804
AL,01h : Tur diéu khién BSR @8 PCO=1 (RD =1)
DX,AL : Xudt ra CR

; vao tur Port A cia 8255A

7.2. Giao tié€p v8i may in trong ché do bat tay
(Mode 1)

Xét mach giao tiép 8255A ¢ mode 1 voi Port A dugc dung lam Port nhép tu
ban phim véi I/O interrupt va Port B dugc thiét ké lam Port xuat t6i may in véi /0
kiém tra trang thai. Ta can thuc hién cic cong viéc sau:

Xac dinh dia chi Port.

Xéc dinh tir diéu khién dé Port A nhap va Port B xuat & Mode 1.

Xac dinh tir diéu khién BSR cho phép ngit (INTEA).

Xac dinh céac byte mat na dé kiém tra cac duong OBFs trong I/O kiém
tra trang thai.

Viét cac 1énh khoi dong va chuong trinh con in cac ky tu chira trong bd
nhd

Gia str logic chon chip nhu hinh 4.10, dia chi Port cho trong bang 4.4:

PA: FCh
PB: FDh
PC: FEh
CR: FFh
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CS S
CS
Al Al
A0 A0
IOR —
© RD
I _
oW WR
RESET RESET

PA7 + PAQ

PC4

PC5

PC3

PC1

PC2

PB7 + PBO

<"1 Tirban phim
STB Ty ngoai vi
IBF
—
INTRA
—

OBFs
—>

ACK
«——

bén ngoai vi
bén interrupt ctia uP
bén may in

T may in

> Pénmayin

Hinh 4.17 — Giao tiép 8255A & Mode 1

- Tir diéu khién: Port A nhép, Port B xuit & Mode 1

D7

D6 | D5

D4

D3

D2

DI DO

0 1

1

0

1

0 0

1/0

PA: Mode 1

PA: nhap

Khong str dung

PB: Mode 1

PB: xuat| Khong su dung

- Tir diéu khién BSR: dung dé dit flipflop cho phép ngit cua Port A
(INTEA), bit PC4 =1

D7

D6

D5

D4

D3

D2

DI DO

| 0

Lol oo 1

L 0 |

0 | 1 | =09

BSR mode

Khong st dung

Bit PC4

- Tir trang thai kiém tra OBF:

Dat bit (Set)

= B4h

D7

D6

D5

D4

D3

D2 Dl DO

X

X

X

X

X OBFs

Byte mat na: 0000 0010b

% Khéi dong:

MOV
MOV
ouT
MOV
OouT
CALL

DX, OFFh
AL, 0B4h
DX, AL
AL, 09h
DX, AL

print

; Port B Xuét

- Dit INTEA

; Khoi dong 8255A
; @ Mode 1, Port A nhap

; cho phép INTRA
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«* Chuong trinh con PRINT:

print: LEA DX,msg : Chi dén vi tri chtra cac ky tu
MOV SI, DX
ADD SL,2 ’

next: LODSB ; Lay ky tu tir by nho
CMP AL,0 ; Néu khong con ky tu nao
INE cont ; thi két thac
JMP exit

cont: MOV AH,AL ; Luu ky tu vira doc
MOV DX,0FEh

status: IN AL,DX ; Poc vao tir Port C
AND AL,02h ; Chi nhén PCI N
JE status ; Néu may in khong san sang thi cho
MOV AL,AH )
MOV DX,0FDh ; Xuat ky ty da nhan ra
ouT DX,AL ; may in (Port B)
IMP next ; Xu ly ky tu ke tiép

exit: RET

% MO td chwong trinh:

- Ta st dung 8255A trong phan thiét ké nay cho phép 2 hoat dong: Xudt ra
may in va lay dit liéu vao tr ban phim. Giao tiép voi may in ding kiém
tra trang thai va giao tiép ban phim dung ngat.

- Trong chuong trinh con PRINT, ky tu dugc dat trong thanh ghi tich luy
A va trang thai doc tir Port C. Ban dau Port B tréng, bit PC1 (OBFs) &
muc cao. Ta thyc hién 1€énh OUT gé1i dir li€u ra Port B. Tin hiéu OBFs
s& xudng mirc thip do tac dong canh 1én cua tin hiéu WR , x4c dinh rang
dir li¢u da goi ra may in. Sau khi nhén byte dir liu, may in goi trd lai tin
hiéu ACK xac dinh da nhéan. Tin hi¢u ACK lam cho OBFs ¢ muc cao
xéac dinh mdy in san sang nhan ky tu ke ti€p va chuong trinh con PRINT
tiép tuc thue hién cho dén khi khong con ky ty nao trong ving nho.

- Néu mdt phim dugc nhan khi chuong trinh con PRINT dang thuc thi,
byte dit liéu truyén toi Port A va STB4 xudng muc thap, dat IBFA 1én
muc cao. Khi STB4 tr¢ lai mirc cao thi s€ tao ra INTRA. Tin hi¢u nay
tao ngét dén uP va diéu khién dugc chuyén dén chuong trinh phuc vu
ngat. Chuong trinh nay s€ doc ndi dung Port A, cho phép ngit va quay
ve chuong trinh con PRINT.
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2.4.7.3. Truyén dir liéu giira hai microprocessor trong
xU ly phan bo dung 8255A & Mode 2

Ta thiét ké mach giao tiép dé truyén dir lidu hai chiéu dang chi — t& (master —

slave) gitra hai pP.

— PA7 + PAK ————— >
pcd, STB
Giai o PCS IBF
PC7 R
B pog, ACK
————JdRD
W INTR
—————— O
WR PC3

A

Hinh 4.18 — Théng tin 2 chiéu giita 2 puP dung 8255A

Hinh 4.18 chi so d6 khdi thiét 1ap thong tin hay chiéu giita chu va té . So d6
khdi chi hai data bas hai chiéu — chu va té — dwoc ndi v6i nhau thong qua 8225A,
trong d6 8225A lam viéc nhu thiét bi giao tiép ctia uP chu. Port A ciia 8225A duoc
dung dé truyén dir lidu hai chiéu va 4 tin hiéu tir port C duoc dung dé bat tay. Qua
trinh truyén dir liéu twong tu nhu Mode 1 ctia 8225A. Khi pP chu ghi 1 byte dit liéu
vao 8225A tin hiéu OBF xuéng murc thap dé bao cho uP t¢ biét 1a da goi dit liéu vao,
1P t& s& bao nhan dugc khi né doc byte dir liéu nay. Tuong ty, hai tin hiéu bat tay
khac dugc dung khi pP té truyén 1 byte dit liéu dén pP chu.

uP chii doi hoi cac port /O dung dé doc va ghi dir liéu va kiém tra trang thai
ctia cac tin hiéu bat tay. Tuong tu, pP t& can cac port I/O dé thuc hién Poc va Ghi.
Truyén dir liéu c6 thé duge thuc hién béng cach kiém tra trang thai hay dung ngét. Téc
d6 xur 1y dir liéu d6i véi uP chii quan trong hon nén thuong ding pP chu ¢ ché do ngat
va pP t6 & ché d6 kiém tra trang thai. O vi du nay, ta s& ding ca 2 uP & ché do kiém
trang thai.

Cac hoat dong truyén dit liéu giita 2 1/O kiém tra trang thai c6 thé liét ké nhu
sau:

% Truyén dir liéu tir yP chi dén pP té:

1. pP chu doc trang thai cua OBF d8 kiém tra xem uP té da doc dir li¢u chua.
bay la chtrc nang nhap cho uP chu.

2. up chi ghi dit liéu vao Port A va 8225A bao cho pP t& biét bang cach dua
tin hiéu OBF xubng muc thip. Pay 1a chirc ning xuat ctia puP chu.
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3.

4,

1P 6 kiém tra tin hiéu OBF (tir uP chii) dé xac dinh tinh sin sang cua dit
lidu. Pay 1a chtic nang nhap d6i véi pP t6.
uP t& doc dir licu tir Port A va bao cho biét da nhan dugc bang cach dua tin

hiéu ACK xubng mirc thip . Pay la chirc nang nhap ddi voi pP t6.

% Truyén dir liéu tir uP té& dén up chi:

1.

4,

1P té kiém tra tin hiéu bét tay IBF dé xem port A c6 san sang truyén dir liéu
hay khong dé truyén 1 byte . Pay 1a chirc nang nhap d6i véi puP 6 .

P dat byte dir liéu 1én data bus va bao cho 8225A biét rang sin sang goi dix
liéu bing cach ding tin hiéu STB. DAy la chuc ning xuat dbi voi uP to.

. 8225A dua IBF 1én mtc cao, uP chu doc tin hi¢u nay dé xac dinh dix liéu

san sang chua . Pay 1a chirc ning nhap ddi voi pP chi .
uP chu doc byte dir li¢u . Pay 1a chirc nang nhap doi véi pP chu.

++ Két noi phan cing:

Hinh 4.19 cho thay so dd két nbi cac port can thiét va logic chon chip cho
8255A. pP chu thyc hién giai ma chon 8255A dung cong NAND 8 ngd vao nén 8255A
duoc chon khi tat ca cac ngd vao cua céng NAND déu & muc 1. Tir do, ta co cac dia
chi Port cia 8255A d6i véi P chu la:

PA: FCh
PB: FDh
PC: FEh
CR: FFh
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Port A dugc sir dung & Mode 2 dung 4 tin hiéu tir Port C. uP chu kiém tra cac
tin hiéu ACK va STB béng cach doc cac bit trang thai OBF va IBF & Port C.

Hai tin hiéu bét tay khac - OBF va IBF — duoc ndi tuong tmg véi céc bit D7 va
DO cua data bus cua pP t& thong qua bd dém 3 trang thai 74LS365. Logic gidi ma cho
cac duong tin hi¢u tai Port C chinh l1a bg gidi ma 3 sang 8 74L.S138. Gia stir cac duong
logic khong st dung (A3 va A4) & muc 0, 8 dudng ra cia bd gidi ma s€ cho phép vung
dia chi 80h + 87h (Bang 4.6). Hai dudng ra cua bd giai ma duoc két hop voi tin hiéu
diéu khién IOR dé tao ra 2 xung chon thiét bi nhan (85h va 87h). Xung chon thiét bi
nhap 87h dugc ding dé doc trang thai & cac dudng dit liéu D7 va DO. Puong giai ma
¢6 dia chi 80h duoc két hop véi IOW dé tao tin hiéu STB.

Bang 4.6:
A7 | A6 | AS | A4 | A3 | A2 | A1 | A0 | Chan gidi ma | Dia chi hex
1 0 0 0 0 0 0 0 YO 80h
0 0 1 Yl 81h
0 1 0 Y2 82h
0 1 1 Y3 83h
1 0 0 Y4 84h
1 0 1 Y5 85h
1 1 0 Y6 86h
1 1 1 Y7 87h
% Tir diéu khién mode 2:
D7 D6 D5 D4 D3 D2 Dl DO
1 | 1 | o | o [ o | o | o | o |=con
/0 Mode 2 Khong str dung

< Tuw trang thai mode 2:

Trang thai cua hoat dong I/O & Mode 2 c6 thé kiém rta béng cach doc ndi dung
Port C.

D7 D6 D5 D4 D3 D2 Dl DO
OBF, | INTE, | IBFA | INTE, | INTRA | X X X

Trang thai qﬁa tin hicu OBF duoc kiém tra bﬁ?mg cach doc bit D7 va trang thai
cua IBF kiém tra bang bit DO.

% Cac tac vu Doc va Ghi cua pP té:

Mot byte dir liéu c6 thé dugc doc boi pP td tir Port A bang cach goi mot xung
chon thiét bi tac dong murc thap dén tin hiéu ACK, khong can xay dung Port nhép.
Tuong tw, mot byte dit liéu c6 thé dugc ghi vao pP bang cach dua tin hiéu STB xudng
thap.
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< Luwu do giii thuat:

Chuong trinh cha Chuong trinh t&
Begin Begin
A 4 A
Khéi dong 8255A Khéi dong 8255A
Xac dinh vi tri cac 6 nhd Xac dinh vi tri cac 6 nhé
v v
Poc Port C xac dinh OBF Poc Port C xac dinh OBF
N N
OBF cao? OBF thip?
Y
Poc byte Poc byte
A 4 A 4
Xuét byte Cét byte
D3 truyén hét? Da nhan hét?

«* Chuong trinh:

> Doan chuong trinh chi: (Master program)

MOV SP,stack]
MOV SI,master ; Pia chi cac byte can xuét
MOV CX,byte no : S6 byte can xuat
MOV AL,0COh ; Tir diéu khién
MOV DX,0FFh ; Pia chi thanh ghi diéu khién
ouT DX,AL
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next: MOV DX,0FEh ; Pia chi Port C
wait: IN AL,DX ; Poc vao tir Port C
AND AL,80h ; Kiém tra OBF
JNE wait ; Cho dén khi OBF =0
LODSB ; Boc byte
MOV DX,0FCh ; Xuat byte vira doc
ouT DX,AL ;ra ’Port A . )
LOOP next ; Néu con byte truyén thi tiép tuc
END
Doan chwong trinh té: (Slave program)
MOV ES,stack2
MOV DlI,slave ; B;a chi cé}c byte s€ luu
MOV CX,byte no ; SO byte can nhan
next: MOV DX,87h
wait: IN AL,DX ; Poc OBF
AND AL,80h ; Kiém tra OBF
JE wait ; Chr dén khi OBF = 1
MOV DX.,85h
IN AL,DX ; Poc dir liéu
STOSB ; Cé}t vao 0 nho ‘ ’
LOOP next ; Néu con byte truyén thi ti€p tuc
END
Ta thiy rang ca hai chuong trinh s& kiém tra trang thai OBF. Chuong
trinh chit doi cho dén khi OBF 1én mirc cao s& ghi mot byte vao Port A.
Nguoc lai, chuong trinh t& doi cho dén khi OBF xuéng muc thép thi sé&
doc dir lidu.
Khi pP chu ghi mot byte dir li¢u, no s€ chdt tai Port A va byte dir li€u
duoc dit trén data bus ctia pP td khi ACK xudng mirc thap.
Hai chuong trinh trén chi cho phép truyén mot khdi dit lidu tir pP chi
dén pP t& nhung khong thé truyén nguoc lai. Bé chuyén mot khoi dir
lidu tir uP t& dén WP cha, can phai doc tin hiéu IBF. pP chu doi cho dén
khi IBF = 1 thi s& doc mot byte di li€u con pP té doi cho dén khi IBF =
0 thi ghi mot byte dir liéu.
Gian d6 thoi gian ¢ hinh 3.4.16 cho thiy tin hiéu INTR dung dé truyén
dir liéu bang ngat. Trong vi du nay, ta khong st dung ngit.
Pham Hung Kim Khanh Trang 102



Simpo PDE#{4é

INTR
/

ACK \ /

STB /

IBF / \__

Bus ngoai
D S S

RD f /
Data tur ng(:ai / \—/_
Vi dén 8255A Data tir Data tir 8255A
8255A dén dén pP
ngoai vi

Hinh 4.20 — Gian d6 thoi gian & Mode 2
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Chuong 4

Chwong 4 )
GIAO TIEP CONG NOI TIEP

X ’ A A ¢u X
1. Cau truc cong noi tiep
Cé{ng ndi tiép duoc sir dung dé truyén dir liéu hai chiéu giita may tinh va ngoai vi, ¢6
cac uu diém sau:

- Khoang cach truyén xa hon truyén song song.

- S6 day két ndi it.

- C6 thé truyén khong day dung hdng ngoai.

- C6 thé ghép ndi vai vi diéu khién hay PLC (Programmable Logic Device).
- Cho phép ndi mang.

- C6 thé thao lip thiét bi trong luc may tinh dang lam viéc.

- €6 thé cung cap ngudn cho cac mach dién don gian

Céc thiét bi ghép nbi chia thanh 2 loai: DTE (Data Terminal Equipment) va DCE
(Data Communication Equipment). DCE 1a c4c thiét bi trung gian nhu MODEM con DTE la
céc thiét bi tiép nhan hay truyén dir liéu nhu méy tinh, PLC, vi diéu khién, ... Viéc trao doi
tin hiéu théng thuong qua 2 chan RxD (nhan) va TxD (truyen) Céc tin hi€u con lai c6 churc
ning hd tro dé thiét lap va diéu khién qua trinh truyén, duoc goi 1 cac tin higu bat tay
(handshake). Uu diém cua qua trinh truyén dung tin hiéu bét tay 1a c6 thé kiém soat duong
truyén.

Tin hiéu truyén theo chuan RS-232 cua EIA (Electronics Industry Associations).
Chuan RS-232 quy dinh muc logic 1 Gmg véi dién ap tir -3V dén -25V (mark), muc logic 0
g véi dién ap tir 3V dén 25V (space) va ¢ kha ning cung cap dong tir 10 mA dén 20 mA.
Ngoai ra, tat ca céac ngod ra déu co dic tinh chéng chap mach.

_ Chuén RS-232 cho phép truyén tin hi¢u véi toc do dén 20.000 bps nhung néu cap
truyén du ngan c6 thé 1én dén 115.200 bps.

Céc phuong thirc ndi giita DTE va DCE:
- Pon cong (simplex connection): dit liéu chi duge truyén theo 1 hudng.

- Ban song cong ( half-duplex): dir liéu truyén theo 2 hudng, nhung mdi thoi diém
chi dugc truyén theo 1 hudng.

- Song cong (full-duplex): s6 liéu dugc truyén dong thoi theo 2 hudng.
Dinh dang ciia khung truyén dit liéu theo chuan RS-232 nhu sau:

Start [DO |[D1 |[D2 |D3 |[D4 |[D5 |[D6 |[D7 [P |Stop

0 1

. Khi khong truyén dir liéu, duong truyén s& & trang thai mark (dién ap -10V). Khi bat
dau truyén, DTE sé& dua ra xung Start (space: 10V) va sau do6 lan lugt truyen tr DO dén D7
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va Parity, cuéi cung la xung Stop (mark: -10V) dé khoi phuc trang thai duong truyén. Dang
tin hi¢u truyén mo ta nhu sau (truyén ky tu A):

+154%—
L3B MSEB
o 1 0o & o 0o o 1 0o A1 1
Spare
=00
- ———— -t ——— -+t
oy
e ¥ i I —— ] _t -
Marlk
=10 == | Seven Data Bits | ==
15V — f \ A
Stan Farity Two stop
bit bit bitz

| - o |

Data packet comesponding to the ASCH character A

Hinh 4.1 — Tin hiéu truyén cta ky tir ‘A’

Céc dac tinh k¥ thuat cua chuan RS-232 nhu sau:

Chiéu dai cable cuc dai | 15m

Toc d6 dir liéu cuc dai | 20 Kbps

Dién ap ngod ra cuc dai | + 25V
Diénapngdracotii | +5V dén+ 15V

Tré khéng tai 3K dén 7K
Dién ap ngod vao + 15V
D0 nhay ngd vao + 3V

Tré khéang ngd vao 3K dén 7K

Céc toc do truyén dir liéu thong dung trong cong nbi tiép 1a: 1200 bps, 4800 bps,
9600 bps va 19200 bps.

% So dd chan: F L 4 s
 jz3essrEapURD 6 ]
N GRERERENED A .
. GLISERRRRARERE (¢ ) '
[ % ; 7, % P
s 0NONNNANNONON 9 ™ 00000

16 17 18 19,20 21 92 23 24. 2

Phgm Hung Kim Khdanh Trang 76



Chwong 4

Hinh 4.2 — So d6 chan cong ndi tiép

Cong COM c6 hai dang: dau ni DB25 (25 chan) va dau ndi DB9 (9 chan) mo ta nhu
hinh 4.2. Y nghia cua cac chan mo6 ta nhu sau:

D25 | D9 Tin Hudng Mo ta
hi¢u truyén

1 - |- - Protected ground: ndi dat bao vé

2 3 | TxD DTE>DCE | Transmitted data: dit liéu truyén

3 2 |RxD DCE->DTE | Received data: dit liéu nhan

4 7 | RTS DTE>DCE | Request to send: DTE yéu cau truyén dit liéu

5 8 |CTS DCE->DTE | Clear to send: DCE sin sang nhan di liéu

6 6 | DSR DCE->DTE | Data set ready: DCE sin sang lam viéc

7 5 | GND - Ground: ni dat (0V)

8 1 | DCD DCE->DTE | Data carier detect: DCE phat hi¢n sobng mang

20 |4 |DTR DTE->DCE | Data terminal ready: DTE sin sang lam viéc

22 |9 |RI DCE->DTE | Ring indicator: bdo chudng

23 |- |DSRD |DCE->DTE | Data signal rate detector: do toc do truyén

24 |- | TSET DTE->DCE | Transmit Signal Element Timing: tin hi¢u dinh thoi
truyén di tir DTE

15 |- |TSET DCE->DTE | Transmitter Signal Element Timing: tin hi¢u dinh thoi
truyén tir DCE d¢ truyén dit lidu

17 |- | RSET DCE->DTE | Receiver Signal Element Timing: tin hi¢u dinh thoi
truyén tir DCE d¢ truyén dit lidu

18 |- |LL Local Loopback: kiém tra cong

21 |- RL DCE->DTE | Remote Loopback: Tao ra bdi DCE khi tin hiéu nhan
tir DCE 16i

14 |- |STxD DTE->DCE | Secondary Transmitted Data

16 |- |SRxD |DCE->DTE | Secondary Received Data

19 |- |SRTS DTE->DCE | Secondary Request To Send

13 |- |SCTS DCE->DTE | Secondary Clear To Send

12 |- |SDSRD | DCE->DTE | Secondary Received Line Signal Detector

25 |- |T™M Test Mode

9 - Danh riéng cho ché d test

10 |- Danh riéng cho ché do test

11 Khong dung
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2 Truyen thong glwa hai nut
Céc so d6 khi két ndi dung cong nbi tiép:

TxD >< TxD TxD » TxD

RxD RxD RxD [¢ RxD

GND GND GND GND
DTEI1 DTE2 DTE DCE

Hinh 4.3 — Két ndi don gian trong truyén théng ndi tiép

Khi thuc hién két ndi nhu trén, qua trinh truyén phai bao dam téc do ¢ dau phat va
thu giong nhau. Khi c6 dir 1iéu dén DTE, dir li€u nay s€ dugc dua vao bd dém va tao ngat.

Ngoai ra, khi thyc hién két nbi gitra hai DTE, ta con dung so dd sau:

TxD ><: TxD
RxD RxD
GND GND

RTS | — RIS
CTS CTS

DSR DSR
DCD }{ DCD
DTR DTR

DTE1 DTE2

Hinh 4.4 — Két ndi trong truyén thong ndi tiép dung tin hiéu bat tay

Khi DTE1 can truyén dir liéu thi cho DTR tich cyc = tac dong 1én DSR cua DTE2
cho biét sin sang nhan dit liéu va cho biét dd nhan dugc séng mang cia MODEM (40). Sau
d6, DTEL tich cuc chan RTS dé tac dong dén chan CTS cta DTE2 cho biét DTEI c6 thé
nhan dir liéu. Khi thuc hién két néi gitta DTE va DCE, do tdc d6 truyén khac nhau nén phai
thuc hién diéu khién luu lugng. Qua trinh diéu khién nay co thé thuc hién béng phﬁn mém
hay phan ctig. Qua trinh diéu khién bang phan mém thyc hién bang hai k¥ ty Xon va Xoff.
Ky tu Xon duge DCE goi di khi ranh (co thé nhan dir liéu). Néu DCE bén thi s& goi ky tur
Xoff. Qua trinh diéu khién bang phan cing dung hai chan RTS va CTS. Néu DTE mudn
truyén dit liéu thi s& goi RTS dé yéu cau truyén, DCE néu c6 kha niang nhan dit liéu (dang
ranh) thi goi lai CTS.

3. Truy xuat trwce tiép théng qua cong

Céc cong ndi tiép trong mdy tinh duoc danh sé 1a COM1, COM2, COM3, COM4 véi
cac dia chi nhu sau:

Pham Hung Kim Khanh Trang 78 Q




Chuong 4

Tén | Pia chi | Ngit | Vi trl chira dla chi

COM1 |3F8h |4 0000h:0400h

COM2 | 2F8h |3 0000h:0402h
COM3 |3E8h |4 0000h:0404h
COM4 | 2E8h |3 0000h:0406h
Giao tiép ndi tiép trong may tinh sir dung vi mach UART vdi cac thanh ghi cho trong
bang sau:
Offset | DLAB | R/'W | Tén Chirc nang
0 W | THR | Transmitter Holding Register (dém truyén)
0 0 R RBR | Receiver Buffer Register (dém thu)
1 R/W | BRDL | Baud Rate Divisor Latch (s6 chia byte thip)
1 0 R/W | IER Interrupt Enable Register (cho phép ngat)
1 R/W | BRDH | S0 chia byte cao
) R IIR | Interrupt Identification Register (nhan dang ngjt)
W | FCR | FIFO Control Register
3 R/W | LCR | Line Control Register (diéu khién dudng day)
4 R/W | MCR | Modem Control Register (diéu khién MODEM)
5 R LSR | Line Status Register (trang thai duong day)
6 R | MSR | Modem Status Register (trang thdi MODEM)
7 R/W Scratch Register (thanh ghi tam)

Cac thanh ghi nay co thé truy xuét truc tiép két hop véi dia chi cong (vi du nhu thanh
ghi cho phép ngat cia COM1 c6 dia chi la BAcoym; + 1 = 3F9h.

¢ IIR (Interrupt Identification):
IIR xac dinh mirc uvu tién va nguén gbc clia yéu cau ngit ma UART dang cho phuc
vu. Khi can xir 1y ngét, CPU thyc hién doc cac bit twong Gmg dé xac dinh nguodn gbc cia
ngit. Pinh dang cta IIR nhu sau:

D7 D6 D5 D4 D3 D2 D1 DO
00: khong c6 | Cho phép FIFO 64 | - 1: ngat time-out | Xac dinh ngudn | 0: co
FIFO byte (trong 16750) (trong 16550) gbc ngat ngit
11: cho phép 1: khong
FIFO ngit

D2 | D1| Uu Tén Ngudn D2 - DO bi xoa

tién Khi

0 |0 |4 Puong Lbi khung, thu d¢, 16i parity, gian doan | Poc LSR

truyén khi thu
1 3 DPém thu DPém thu dﬁy Poc RBR
1 |0 |2 bém phat Dém phat rong Doc IIR, ghi
THR
1 |1 |1 Modem CTS, DSR, R, RLSD Poc MSR
(mirc 1 vu tién cao nhat)
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Slmp vetge > TIVWWSSHMPOPE -COMm f

s IER (Interrupt Enable Register): . )
IER cho phép hay cam cac nguyén nhan ngat khac nhau (1: cho phép, 0: cam ngat)

D7 D6 D5 D4 D3 D2 DI DO

| - | - |POW|HBR | MODEM | LINE | TXEMPTY | RXxRDY |
Cho phép kiéu
cong suat thap

Cho phép khi 16i
modem

Cho phép khi
THR rong

Cho phép khi

Cho phép kiéu Cho phép khi 16i RBR diy

nghi (hibernate) thu, phat

s MCR (Modem Control Register):

D7 D6 D5 D4 D3 D2 DI DO
| - | - | - |LOOP|OUT2 | OUTI1 | RTS | DTR |

Mode loopback: U 3 L ST

kiém tra hoat biéu khién 2 ngo ra biéu khién tin hiéu

dong ctia UART OUT1,0UT?2 cua RTS va DTR
UART

s MSR (Modem Status Register):

D7 D6 D5 D4 D3 D2 DI DO
| RLSD | RI [ DSR [ CTS [ ARLSD | ARI | ADSR | ACTS |

X T =X -
Trang thai cia CD, RI, 1: néu co thay ddi cac tin hiéu so voi lan doc trude
DSR va CTS ARI: = 1 néu ¢6 xung duong tai RI

% LSR (Line Status Register):

D7 D6 D5 D4 D3 D2 DI DO
| FIE | TSRE | THRE | BI | FE | PE | OE | RxDR |

FIE: FIFO Error — sai trong FIFO

TSRE: Transmitter Shift Register Empty — thanh ghi dich rong (=1 khi di phat 1 ky
tu va bi xo4 khi c6 1 ky ty chuyén dén tr THR.

THRE: Transmitter Holding Register Empty (=1 khi ¢6 1 ky tu d& chuyén tir THR —
TSR va bi xo04 khi CPU dua ky tu té1 THR).
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BI: Break Interrupt (=1 khico su gian doan khl truyen nghia 13 ton tai muc logic 0
trong khoang thoi gian dai hon khoang thoi gian truyén 1 byte va bi xo4 khi CPU doc LSR)

FE: Frame Error (=1 khi ¢6 18i khung truyén va bi xoa khi CPU doc LSR)
PE: Parity Error (=1 khi c6 13i parity va bi xoa khi CPU doc LSR)

OE: Overrun Error (=1 khi c6 15i thu d¢, nghia 1a CPU khéng doc kip dit liéu 1am cho
qua trinh ghi chong 1én RBR xay ra va bi xoa khi CPU doc LSR)

RxDR: Receiver Data Ready (=1 khi da nhan 1 ky tu va dua vao RBR va bi xo04 khi
CPU doc RBR).

+ LCR (Line Control Register):

D7 D6 D5 D4 D3 D2 DI DO
| DLAB | SBCB | PS2 | PS1 [ PSO | STB | WLS1 | WLSO |

DLAB (Divisor Latch Access Bit) = 0: truy xuat RBR, THR, IER, = 1 cho phep dat
b chia tin trong UART dé cho phép dat toc do truyén mong mudn.

UART dung dao dong thach anh véi tan s 1.8432 MHz dua qua bo chia 16 thanh tan
s6 115,200 Hz. Khi do, tuy theo gia tri trong BRDL va BRDH, ta s& c6 téc d6 mong mudn.
Vi du nhu dudng truyén cé toc do truyén 2,400 bps co gia tri chia 115,200 / 2,400 = 48d =
0030h = BRDL = 30h, BRDH = 00h.

Mot sb gia tri thong dung xac dinh tdc do truyén cho nhu sau:

Téc do (bps) | BRDH | BRDL
1,200 00h 60h
2,400 00h 30h
4,800 00h 18h
9,600 00h 0Ch
19,200 00h | 06h
38,400 00h 03h
57,600 00h | 02h
115,200 00h 01h

SBCB (Set Break Control Bit) =1: cho phép truyén tin hiéu Break (=0) trong khoang
thoi gian 16n hon mot khung

PS (Parity Select):

PS2 | PS1 | PSO Mo ta
X [ X |0 Khong kiém tra
0 [0 |1 |Kiémtralé
0 1 1 Kiém tra chan
1 0 1 Parity 1a mark
1 1 1 Parity 1a space
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NA Ay

STB (Stop Bit) = 0: 1 bit stop, =1: 1.5
(khi dung 6, 7, 8 bit dir li¢u).

WLS (Word Length Select):

Oh— B TATATAVATAY POPG6 O

bit stop (khi dung 5 bit dit 1i€u) hay 2 bit stop

WLS1 | WLSO0 | D§ dai dit liéu
0 0 5 bit
0 1 6 bit
1 0 7 bit
1 1 8 bit

Mot vi du khi 1ap trinh truc tiép trén céng nhur sau:

.MODEL SMALL

.STACK 100h

.DATA
Coml EQU 3F8h
Com_int EQU 08h
Buffer DB 251 DUP(?)
Bufferin DB O
Bufferout DB 0
Char DB ?
Seg com DW ? ; Vector nget ce
Off com DwW ?
Mask int DB °?
Msg DB !

.CODE

Main PROC
MOV AX, @DATA
MOV DS,AX

Press any key to exit$’

MOV AH, 35h

MOV AL, Com_int

INT 21h

MOV Seg com, ES ; Leu vector nget ce
MOV Off com,BX

PUSH DS

MOV BX,CS

MOV DS, BX

LEA DX,Com ISR

MOV AH, 35h ;Gan vector nget mei
MOV AL, Com_int

INT 21h

POP DS

MOV DX, Coml+3 ; ®eg che LCR
MOV AL, 80h ; Set DLAB = 1 cho phép eenh tec
OUT DX,AL ; ee truyen de lieu
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MOV
MOV
ouT

MOV
MOV
OouT

MOV
MOV
OouT

MOV
IN
MOV

AND
OouT

MOV
MOV
ouT

MOV
LEA
INT

Lap:
MOV
INT
CMP
JE

MOV
CMP
JE

MOV
MOV
INC
MOV
CMP
JNE
MOV

Next:

DX, Coml
AL, 0Ch
DX, AL

DX, Coml+1
AL, 00h
DX, AL

DX, Coml+3
AL, 03h
DX, AL

DX, Coml+4
AL, 03h
DX, AL

DX, 21h
AL, DX
Mask int,AL

AL, OEFh
DX, AL

AL, 01h
DX, Coml+1
DX, AL

AH,09h
Dx,Msg
21h

AH, OBh
21h

AL, OFFh
Exit

AL,bufferin
AL, bufferout

Lap

Chuong 4

...........

Gei byte thep

Gei byte cao =2 000Ch: x&c eenh
tec ee truyen 9600bps

LCR = 0000 0011B

DLAB = 0, SBCB = 0 = cem Break
PS = 000 = no parity

STB = 0 2 1 stop bit

WLS = 11 = 8 bit de lieu

Tac eeng een DTR va RTS

MCR = 0000 001lb - DTR=RTS = 1
- ngd DTR va RTS cea ceng nei
tiep = 0

Kiem tra treng thai nget
D7 - DO xac eenh cac IRQi
=0: cho phép, =1: cem

- 1110 1111b > cho phép IRQ4
- cho phép COM1

IER = 0000 0001b = cho phép
nget khi RBR eey

AL,buffer [bufferout]

char, AL
bufferout

AL, bufferout

AL, 251
Next
bufferout, 0
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Exit:
MOV
ouT

MOV
MOV
MOV
MOV
MOV
INT

MOV
INT
Main ENDP

Com_ ISR
MOV
IN
AND
JZ

MOV
IN
MOV
INC
MOV
CMP
JNE
MOV
Exit ISR:
MOV
ouT
IRET
Com ISR
END Main

AL, char
DX, Coml
DX, AL
Lap

AL,Mask int
21h,AL

DX,0ff com
BX,Seg com
DS, BX

AH, 35h
AL,Com_int
21h

AH, 4Ch
21h

PROC

DX, Coml+5
AL, DX
AL, 1

exit ISR

DX, Coml
AL, DX

Chuong 4

U = J VVVVVV U U U

; Xuet gid tre ra man hinh

; Xuet ra ceng nei tiep

; Khéi phec treng thai nget

;Khéi phec vector nget

; ®ec nei dung LSR

; Neu DO = 1 thi cb de lieu

buffer[bufferin] ,h AL

bufferin

AL,bufferin

AL, 251
Exit ISR
bufferin, 0

AL, 20h
20h, AL

ENDP

; Bdo cho PIC ket thic nget

4. Truyén théng néi tiép dung ActiveX

4.1. M6 ta

N Viéc truyén thong ndi tiép trén Windows dugc thuc hién thong qua mot ActiveX cod
san la Microsoft Comm Control.. ActiveX nay dugc luu trir trong file MSCOMM32.0CX.
Qua trinh nay c6 hai kha nang thyc hién diéu khién trao doi thong tin:
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Truyen thong diéu khién sy kién 1a phuong phap tot nhit trong qua trinh diéu khién
viéc trao d6i thong tin. Qua trinh diéu khién thyc hién thong qua su kién OnComm.

- Héi vong:

Qua trinh diéu khién bang phuong phap hoi vong thyc hién thong qua kiém tra cac
gia tri cua thudc tinh CommEvent sau mot chu ky nao d6 dé xac dinh xem c6 su kién nao
xdy ra hay khong. Thong thuong phuong phép nay su dung cho cac chuong trinh nho.

ActiveX MsComm dugc bd sung vao mot Visual Basic Project thong qua menu
Project > Components:

13 Add Form Components |

151 Add MDI Form

i?eg P Contralz | Designersl Inzertable EII::ieu:tsI
P Module

iﬂ Add Clazz Module [ Mathwirks: Strip Chart by GMS
?ET #dd User Control g Mathworks: Toggle by GMS
: Microsoft Active® Plugin
(] Add Propety Pags [ Mierasoft ADO Data Control 6.0 (OLEDE]
{8 Ao serDpcument [] Microsoft Agent Contral 2.0
Add ‘WeblClass [ ] Microsoft Calendar Contral 5.0
Add Data Report [] Mirrasoft Chart Contral 6.0 (OLEDE)
&dd DHTML Page Mirosoft Comm Control 6.0

[ ] Mirrosoft Common Dialog Contral 6.0 (SP6)
[ ] Microsoft Date Bound Grid Control 50 (SP3)
[] Mirosoft Data Bound List Contrals 6.0

Add Data Environment
baore Activesd Designers... #

&dd File... Chl+D [ Micrasaft DataGrid Contral 6.0 (OLEDE) . |
[ Micrasoft DataList Contrals 6.0 (OLEDE] - DTOWEE.
RBemove Farm a| N
[ Selected Items Cnly
ﬁ Feferences. ..

— Mirosoft Comm Contral 6.0

Components...  Chl+T

Location:  HAWINDOWSsyste m 324 MSCOMME200CK

Project] Properties. ..

(] I Cancel Apply

Hinh 4.5 — B4 sung d6i tugng MsComm vio VBP

Bi€u tugng cia MsComm: @ va céac thugc tinh co ban mo ta nhu sau:

Thugc tinh Mo ta
CommPort | S6 thit tu cong truyén thong
Input Nhan ky tu tir b dém
Output Xuat ky tu ra cong noi tiép
PortOpen | M@ / dong cong

Settings Xac dinh céc tham so truyén
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Properties - MSComm1 ]

[Mscomm1 MsCamm =1
Alphabetic | categorized |

Commrort =]
DTREnable True
EOFEnable False
Handshaking |0 - comMone
InEBuffersize 1024

Index

Inputlen 0

InputMode 0 - comInputMode
Left 1300

MullDisezrd False
COutBufferSize 512
ParityReplace 7
RThreshold 0
RTSEnable False
Settings 9600,n,5,1
SThreshold 0

Tag

Top 1560

-

CommPork

Returnsfsets the communiczations port
number,

Hinh 4.6 — Céc thudc tinh cua d6i tugng MSComm

4.2. Cac thudc tinh
¢ Settings:
Xéc dinh cac tham s6 cho cong ndi tiép. Ch phap:
MSComml .Settings = ParamString
MSComml: tén d6i tuong
ParamString: 1a mot chudi c¢6 dang nhu sau: "BBBB,P,D,S"
BBBB: tdc do truyén dit lidu (bps) trong d6 cac gia tri hop 16 1a:

Chuong 4

110 | 2400 38400
300 | 9600 (mac dinh) | 56000
600 | 14400 188000
1200 | 19200 256000
P: kiém tra chén 1¢, véi cac gia tri:
Gia tri Mo ta
Odd (kiém tra 1¢)

Even (kiém tra chan)
Mark (luén bang 1)
Space (ludn bing 0)
Khong kiém tra

z|w|z|m|o
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- AN AN
U Cl—V O = ) AA'AAAS

D: sd bit dit liéu (4, 5, 6, 7 hay 8), mdc dinh 1a 8 bit
S: 56 bit stop (1, 1.5, 2)
VD:

MSComml.Settings = "9600,0,8,1" s& xic dinh tc do truyén 9600bps,
ki€m tra parity chan vdi 1 bit stop va 8 bit dir li¢u.

s CommPort:
Xac dinh s6 th tu ciia cong truyén thong, ci phap:
MSComml .CommPort = PortNumber
PortNumber la gié tri nam trong khoang tir 1 = 99, mac dinh 1a 1.
VD:
MSComml .CommPort = 1 xac dinh su dung COM1
¢ PortOpen:
bat trang thai hay kjém tra trang thai dong / m& cta céng ndi tiép. Néu dung thude
tinh ndy dé m¢ cong noi tiép thi phai st dung trude 2 thudc tinh Settings va CommPort. Ca
phap:
MSComml .PortOpen = True | False
Gia tri xdc dinh la True s€ thuc hién mé cong va False dé dong cong dong thoi xoa
ndi dung cua céc bd dém truyen, nhan.
VD: M6 cong COMI1 véi toe do truyén 9600 bps
MSComml.Settings = "9600,N,8,1"
MSComml . CommPort = 1
MSComml .PortOpen = True
¢ Cac thudc tinh nhan dir liéu:
Input: nhan mot chudi ky tu va xoa khoi bo dém. Cu phap:
InputString = MSComml.Input

Thudc tinh nay két hop voi InputLen dé xac dinh s6 ky tu doc vao. Néu InputLen = 0
thi s€ doc toan bo dir liu co6 trong b dém.

InBufferCount: s6 ky tu c6 trong bo d€m nhan. Ci phap:
Count = MSComml.InBufferCount
Thudc tinh nay cing dugc dung dé xo4 bo dém nhan bang cach gan gié tri 0.
MSComml.InBufferCount = 0
InBufferSize: dit va xac dinh kich thudc bd dém nhan (tinh bang byte). Ct phap:
MSComml .InBufferCount = NumByte
~ Gia tri mac dinh 1a 1024 byte. Kich thude bd dém nay phai du 1on dé tranh tinh trang
mat dir ligu.

VD: Doc toan bd ndi dung trong bo d€m nhan néu c6 dit lidu
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MSComml InputLen =0

If MSComml.InBufferCount <> 0 Then
InputString = MSComml.Input

End If

¢ Cac thugc tinh xuat dir liu:

Bao g6m cac thudgc tinh Output, OutBufferCount va OutBufferSize, chic nang
cua cac thudc tinh nay giong nhu céc thudc tinh nhap.

s CDTimeout:

bat va xac dinh khoang thoi gian 16n nhét (tinh bang ms) tur lac phat hién song mang
cho dén luc c6 dir liéu. Néu quéa khoang thoi gian nay ma van chua cé dir lidu thi s& gan
thudc tinh CommEvent & CDTO (Carrier Detect Timeout Error) va tao sy kién OnComm.
Cu phap:
MSComml .CDTimeout = NumTime
* DSRTimeout:
Xéc dinh thoi gian cho tin hi¢u DSR trude khi xay ra sy kién OnComm.
% CTSTimeout:

Pit va xac dinh khoang thoi gian 16n nhat (tinh bang ms) doi tin hiéu CTS truée khi
dat thude tinh CommEvent 1a CTSTO va tao su ki¢gn OnComm. Cu phap:

MSComml .CTSTimeout = NumTime
% CTSHolding:

_ Xac dinh da c6 tin hiéu CTS hay chua, tin hiéu nay dung cho qua trinh bat tay bang
phan cung (cho biét DCE san sang nhan dit li¢u), tra vé gia tri True hay False.

% DSRHolding:
Xac dinh trang thai DSR (bdo hi¢u su tdn tai cla DCE), tra vé gia tri True hay False.
% CDHolding:
Xéc dinh trang thai CD, tra vé gia tri True hay False.
*+ DTREnable:
bat hay xoa tin hiéu DTR dé bao sy ton tai cia DTE. Cu phap:
MSComml .DTREnable = True | False
** RTSEnable:
Pit hay xoa tin hiéu RTS dé yéu cau truyén dir li¢u ¢én DTE. Ct phap:
MSComml .RTSEnable = True | False
¢ NullDiscard:
Cho phép nhén cac ky ty NULL (r6ng) hay khong (= True: cAm). Cti phap:
MSComml.NullDiscard = True | False
% SThreshold:
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S6 byte trong bo dém truyén 1am phat sinh su kién OnComm. Néu gia tri nay bang 0
thi s€ khong tao sy kién OnComm. C1 phéap:

MSComml .SThreshold = NumChar

+ HandShaking:
Chon giao thirc bat tay khi thuc hién truyén dir liéu. Ct phap:
MSComml .HandShaking = Protocol

Céc giao thirc truyén bao gom:

Protocol Gia tri Mo ta
ComNone 0 Khong bat tay (mdc dinh)
ComXon/Xoff 1 Bit tay phan mém (Xon/Xoff)
ComRTS 2 Bit tay phan ctimg (RTS/CTS)
ComRTSXon/Xoff | 3 Bit tay phan cmg va phan mém

% CommkEvent:
Tra lai cac 16i truyén thonog hay su kién x4y ra tai cong noi tiép

Cac su kién:

Sw kién Gia tri Mo ta
ComEvSend 1 Pi truyén ky tu
ComEvReceive | 2 Khi c6 ky tu trong bd dém nhan
ComEvVCTS 3 C6 thay d6i trén CTS (Clear To Send)
ComEvVDSR | 4 C6 thay ddi trén DSR (Data Set Ready)
ComEvCD 5 C6 thay d6i trén CD (Carrier Detect)
ComEvRing 6 Phat hi¢n chuéng
ComEVEOF 7 Nhan ky tu két thuc file

Cic 16i truyén thong:
Loi Gia tri M6 ta
ComBreak 1001 Nhan tin hi¢u Break
ComCTSTO | 1002 | Carrier Detect Timeout
ComFrame | 1004 | Ldi khung
ComOver 1006 | Phan cting khong doc ky tu trude khi goi ky tu ké
ComCDTO 1007 | Carrier Detect Timeout
ComRxOver | 1008 Tran bd dém nhan

ComRxParity | 1009 | Ldi parity .
ComTxFull 1010 Tran bo dém truyén
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4 3. Sw kién OnComm

Su ki¢n OnComm xday ra bét cr khi nao giéltri cua thudc tinh CommEvent thay ddi.
Cac thudc tinh RThreshold va SThreshold = 0 sé cam sy kién OnComm khi thyc hién nhan
hay goi dit liéu. Thong thuong, SThreshold = 0 va RThreshold = 1.

Mot chuong trinh truyén nhan don gian thuc hién bang cach n01 chan TxD voi RxD
ctia cong COMI1 (loopback). Phuong phép nay dung dé kiém tra cong ndi tiép.

Thudc tinh co ban ctia cong ndi tiép:

Property Pages Ed |

General | Euffers | Hardware |

CommPart; I

Settings: |aaun,n,a,1

Handshaking: |0 - comMane =

0k I Cancel | i | Help |

Hinh 4.7 — Cac thudc tinh co ban cia MSComm

Ctra s6 chuong trinh thyc thi:

. Loopback Serial Port Example M=l E3
oo o .T;a.n.sn.-lit.: .............................. _
e — boi tugng

cac ky tu goi

MSComm

.. Beceive: .

Textbox chtra
cac ky tu nhan

Yéu cau truyén
dir ligu

Hinh 4.8 — Ctra s6 chuong trinh loopback
Chuong trinh nguén:

VERSION 5.00
Object = “{648A5603-2C6E-101B-82B6-
000000000014} #1.1#0”; “MSCOMM32.0CX”
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Begin VB.Form Forml

Chwong 4

Caption = “Loopback Serial Port
Example”

ClientHeight = 3195

ClientLeft = 60

ClientTop = 345

ClientWidth = 4680

LinkTopic = “Forml”

ScaleHeight = 3195

ScaleWidth = 4680

StartUpPosition = 3 ‘Windows Default

Begin VB.CommandButton cmdExit
Caption = “Exit”
Height = 615
Left = 2640
TabIndex = 5
Top = 2160
Width = 1095

End

Begin VB.CommandButton cmdSend
Caption = “Send”
Height = 615
Left = 1200
TabIndex = 4
Top = 2160
Width = 975

End

Begin VB.TextBox txtReceive
Height = 735
Left = 1320
Locked = -1 “True
TabIndex = 3
Top = 1080
Width = 2535

End

Begin VB.TextBox txtTransmit
Height = 735
Left = 1320
TabIndex = 0
Top = 240
Width = 2535

End

Begin MSCommLib.MSComm MSComml
Left = 3960
Top = 240
_ExtentX = 1005
_ExtentY = 1005
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Version = 393216

DTREnable = -1 ‘True
RThreshold = 1

End

Begin VB.Label Label?2
Caption = “Receive:”
Height = 375
Left = 240
TabIndex = 2
Top = 1200
Width = 855

End

Begin VB.Label Labell
Caption = “Transmit:”
Height = 375
Left = 240
TabIndex = 1
Top = 240
Width = 975

End

End

Attribute VB Name = “Forml”
Attribute VB GlobalNameSpace = False
Attribute VB Creatable = False
Attribute VB PredeclaredId = True
Attribute VB Exposed = False

Private Sub cmdExit Click()

MSComml .PortOpen = False ‘Poéng cdng

End

End Sub

Private Sub cmdSend Click()

MSComml.Qutput = Trim(txtTransmit.Text)’'Gdi di 1liéu
End Sub

Private Sub Form Load ()

MSComml .CommPort = 1 ‘CoM1
MSComml.Settings = “9600,n,8,1” ‘Téc dd 9600bps
MSComml .PortOpen = True ‘' M& céng

End Sub

Private Sub MSComml OnComm ()

If (MSComml.CommEvent = comEvReceive) Then
txtReceive.Text = txtReceive.Text + MSComml.Input
End If

End Sub
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5. Giao tiép v&i vi diéu khién

Khi thyc hién giao tiép voi vi diéu khién, ta phai diung thém mach chuyén muc logic

tor TTL - 232 va nguoc lai. Cac vi mach thuong st dung la MAX232 ctia Maxim hay
DS275 cua Dallas. Mach chuyén murc logic mo ta nhu sau:

L — [ SmoPC
oH—x
° o2 X 13 12
s L R1IN R1OUT
RO I | |14 11 RxD_PC
5 T1I0UT T1IN < XD
o—8 x .
o_o—ﬁg C25 T 1
ol5 % |( 6 MAX232 3 c28
|\ V- C1- —| 10u
DB9 10u .
= 2|, z S 1
|__ S Q. |5 c29
c26 x ©2- /|\ 10u

vee 10u 01 Ei
27
10u
Hinh 4.9 — Mach chuyén mtc logic TTL <> RS232

Tuy nhién, khi st dung mach chuyén mirc logic dung cic vi mach thi doi hoi phai
ding chung GND giita may tinh va vi mach = ¢6 kha nang 1am hong cong nbi tiép khi xay
ra hién twong chap mach ¢ mach ngoai. Do d0, ta c6 thé dung thém opto 4N35 dé cach ly vé
dién. So dd mach céach ly mo6 ta nhu sau: vce

< TxD
? vee
»
%
68K 4 2
DTR 4N35
0—%( = 4.7K
R PR RxD_PC
7
CC 3 TXD_PC 1 @
8
OC X 4.7K 2 [ >RxD
o—2—x 2 4
° 4N35
RTS
A\ /AN -

2.2K
Hinh 4.10 — Mach chuyén mirc logic TTL <> RS232 cach ly
Khi giao tiép, vi diéu khién chinh l1a mot DTE nén s& ndi RxD ciia may tinh voi TxD
cua vi diéu khién va ngugc lai. Mach két ndi don gian gitra vi diéu khién va may tinh nhu
sau:
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MOV
MOV
MOV
MOV
SETB

Receive:
JNB
CLR
MOV
MOV

Transmit:

JNB
CLR
MOV
MOV
JMP

Chwong 4

...........

TMOD, #20h

SCON, #52h; Truyén 8 bit dit 1iéu, no parity
TH1, #(-3) ; Téc d6 truyén 9600 bps
TL1, # (-3)

TR1

RI,Transmit ; C6 dit 1iéu hay khéng

RIT

A, SBUF ; Néu cé6 thi xudt ra LED
P1,A

TI,Receive ; Pd truyén xong chua

TI

A, P2 ; Néu xong thi truyén trang thai
SBUF, A ; cua cbng tac SW DIP-8
Receive

Giao dién cua chuong trinh trén may tinh:

LEDO O I~ Switch 0 off
LED1 . ¥ Switch 1 an
LEDZ . ¥ Switch 2 on
LED3 O I~ Suitch 2 off
LED4 . ¥ Switch 4 an
LEDS O ™ Switch 5 off
LEDE . ¥ Switch B on
LED? Q ™ Switch 7 off
Exit |

Hinh 4.12 — Chuong trinh giao tiép v&i vi diéu khién

Chuong trinh nguén:

VERSION 5.00
Object = "{648A5603-2C6E-101B-82B6-
000000000014} #1.1#0"; "MSCOMM32.0CX"
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Begin VB.Form Forml

Cap
Example"

ClientHeight

Cli
Cli
Cli
Lin
Sca
Sca

StartUpPosition =
Begin VB.CheckBox

End

Begin VB.CheckBox

End

Begin VB.CheckBox

End

Begin VB.CheckBox

End

Begin VB.CheckBox

tion

entlLeft
entTop
entWidth
kTopic
leHeight
leWidth

Height
Index
Left
TabIndex
Top
Width

Height
Index
Left
TabIndex
Top
Width

Height
Index
Left
TabIndex
Top
Width

Height
Index
Left
TabIndex
Top
Width

Height
Index
Left

...........

Chwong 4

= "Microcontroller Interface

4665

60

345

4020

"Forml"

4665

4020

3 'Windows Default
chkSwW
= 375
= 7
= 1800
= 17
= 3480
= 1575

375

= 1800
= 16

= 3000
= 1575

375

= 1800
= 15

= 2520
= 1575

chkSw
= 375

= 1800
= 14

= 2040
= 1575

chkSW

= 375

= 3
1800
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TabIndex

Top

Width
End

Begin VB.CheckBox

Height

Index

Left

TabIndex

Top

Width
End

Begin VB.CheckBox

Height

Index

Left

TabIndex

Top

Width
End

Begin VB.CheckBox

Height

Index

Left

TabIndex

Top

Width
End

Begin VB.CommandButton

Caption

Height

Left

TabIndex

Top

Width
End

chkSwW

chkSwW

...........

375

1800
12

1080
1575

375

1800
11
600
1575

375
0
1800
10
120
1575

cmdExit
"Exit"
495
1680

9

3960
975

Begin MSCommLib.MSComm MSComml

Left

Top
_ExtentX
_ExtentY
_Version
DTREnable
RThreshold

End

Begin VB.CommandButton

Caption

3360

3960

1005

1005
393216

-1 'True
1

cmdSend
"Send"

Chwong 4
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...........

Height = 495

Left = 240
TabIndex = 8
Top = 3960
Width = 1095
End
Begin VB.Label 1blLED
BackStyle = 0 'Transparent
Caption = "LED7"
Height = 375
Index = 7
Left = 240
TabIndex = 7
Top = 3480
Width = 1095
End
Begin VB.Label 1blLED
BackStyle = 0 'Transparent
Caption = "LED6"
Height = 375
Index = 6
Left = 240
TabIndex = 6
Top = 3000
Width = 975
End
Begin VB.Label 1bl1LED
BackStyle = 0 'Transparent
Caption = "LEDS"
Height = 375
Index = 5
Left = 240
TabIndex = 5
Top = 2520
Width = 975
End
Begin VB.Label 1bl1LED
BackStyle = 0 'Transparent
Caption = "LED4"
Height = 375
Index = 4
Left = 240
TabIndex = 4
Top = 2040
Width = 975
End

Begin VB.Label 1blLED
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N VVVVVV JUJUT. U

BackStyle = 0 'Transparent

Caption = "LED3"
Height = 375
Index = 3
Left = 240
TabIndex = 3
Top = 1560
Width = 975

End

Begin VB.Label 1blLED
BackStyle = 0 'Transparent
Caption = "LED2"
Height = 375
Index = 2
Left = 240
TabIndex = 2
Top = 1080
Width = 975

End

Begin VB.Label 1blLE
BackStyle = 0 'Transparent
Caption = "LEDL"
Height = 375
Index = 1
Left = 240
TabIndex = 1
Top = 600
Width = 975

End

Begin VB.Label 1bl1LED
BackStyle = 0 'Transparent
Caption = "LEDO"
Height = 375
Index = 0
Left = 240
TabIndex = 0
Top = 120
Width = 975

End

Begin VB.Shape shpLED
BorderColor = &HOOO0O000FF&
FillColor = &HOOOO0O00FF&
FillsStyle = 0 'Solid
Height = 375
Index = 7
Left = 840
Shape = 3 'Circle
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End

Begin VB.Shape shpLED

BorderColor
FillColor
FillStyle
Height
Index
Left
Shape
Top
Width

End

Begin VB.Shape shpLED

BorderColor
FillColor
FillStyle
Height
Index
Left
Shape
Top
Width

End

Begin VB.Shape shpLED

BorderColor
FillColor
FillStyle
Height
Index
Left
Shape
Top
Width

End

Begin VB.Shape shpLED

BorderColor
FillColor
FillStyle
Height
Index
Left
Shape
Top
Width

End

...........

&HOOO000FF&
&HOOOO000FF&
0 'Solid
375

6

840

3 'Circle
3000

375

&HOOOO000FF&
&HOOOO000FF&
0 'Solid
375

5

840

3 'Circle
2520

375

&HOOO0O000FF&
&HOOOO000FF&
0 'Solid
375

4

840

3 'Circle
2040

375

&HOOOO000FF&
&HOOOO000FF&
0 'Solid
375

3

840

3 'Circle
1560

375

Chwong 4

Pham Hung Kim Khdnh

Trang 100




Begin VB.Shape shpLED
BorderColor

FillColor
FillStyle =
Height =
Index
Left =
Shape =
Top =
Width =

End

Begin VB.Shape shpLE
BorderColor =
FillColor =
FillStyle =
Height =
Index =
Left =
Shape =
Top =
Width =

End

Begin VB.Shape shpLED
BorderColor =
FillColor =
FillStyle =
Height =
Index =
Left =
Shape =
Top =
Width =

End

End

...........

&HOOOO000FF&
&HOOOO000FF&
0 'Solid
375

2

840

3 'Circle
1080

375

&HOOOO000FF&
&HOOOO000FF&
0 'Solid
375

1

840

3 'Circle
600

375

&HOOOO000FF&
&HOOOO000FF&
0 'Solid
375

0

840

3 'Circle
120

375

Attribute VB Name = "Forml"
Attribute VB GlobalNameSpace = False
Attribute VB Creatable = False

Attribute VB PredeclaredId

= True

Attribute VB Exposed = False
Private Sub cmdExit Click()

If MSComml.PortOpen Then

MSComml .PortOpen = False

End If
End
End Sub

Private Sub cmdSend Click()

Chwong 4
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...........

Dim t As Integer
Dim i As Integer
t =0
For i = 0 To 7
t=t + (2 7~ i) * (1 - shpLED(i).FillStyle)
Next i
MSComml .Output = Chr (t)
End Sub

Private Sub Form Load ()
MSComml.Settings = "9600,N,8,1"
MSComml .CommPort = 1

MSComml .PortOpen = True

End Sub

Private Sub IbILED_Click (Index As Integer)
SshpLED (Index) .FillStyle = 1 - shpLED(Index) .FillStyle
End Sub

Private Sub MSComml_OnComm ()
Dim t As String
Dim n As Integer
Dim i As Integer
If MSComml.CommEvent = comEvReceive Then
n = Asc (MSComml.Input)
For i = 0 To 7
chkSW (i) .Value = n Mod 2
If chkSwWw(i) .Value = 0 Then

chkSW (i) .Caption = "Switch " & Str(i) &
" off"
Else
chkSW (i) .Caption = "Switch " & Str(i) &
" OD"
End If
n =Fix(n / 2)
Next i
End If
End Sub

6. Giao tiép véi MODEM
6.1. Giao tiép

Qua trinh trao ddi dir liéu gitta may tinh va Modem dugc thuc hién theo co ché bat
tay phan cung hay phan mém.
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- Bit tay phin cirng: may tinh mudn truyén dir liéu thi cho RTS =1 va cho
Modem tra 161 bang tin hi¢u CTS. Nguoc lai, Modem muon truyén dit li¢u thi cho
DSR =1 va cho tin hiéu DTR tir may tinh.

- Bit tay phan m{%m: ding ky tu Xon (Ctrl-S) va Xoff (Ctrl-Q) dé bit dau truyén
hay két thic truyén.

Cic giao thirc truyén dir liéu trén Modem:

- XModem: chia thanh khi 128 byte, mdi khdi chén thém CRC 4 byte.

- YModem: khdi 1024 byte.

- ZModem: khbi co kich thudc thay d6i tuy theo dudng truyén.

Quy tic truyén 1énh trén Modem:

- Mbi dong 1énh cia modem bét ddu bang ky tw AT, ngoai trir [énh A/ va +++.
- Dong 1énh co thé chtra nhiéu lénh.

- Két thuc 1énh bang ky ty Enter (ma ASCII 13 13) ngoai trir énh A/ va +++.

- Dong 1énh cudi cung dugc luu trong modem. Co thé dung Iénh A/ dé thuc hién lai
1énh nay.

- Théng bao két qua thuc hi¢n 1énh cua modem co thé & dang tir chir hay sd( gia tri
mac dinh 1a chit). C6 thé st dung 1énh V d¢€ lya chon dang thong bao 1a chir hay
sO.

- D?: hoat dong ding, modem can c6 cac thong s6 xac dinh. Néu khong co sy thay
doi can thiét, modem hoat d(f)r}g theo gia tri mac dinh(default). Néu thong so trong
1€nh bi bo qua, gia tri thong s6 mac dinh 1a 0.

6.2. Cac Iénh co ban cua Modem

Lénh Mo ta

+++ Chuyén Modem sang ché do 1énh

A/ Lap lai 1€nh trudc

A Cho phép két ndi va phat tin hidu séng mang. Modem s& bao tin hiéu CONNECT
néu thu duoc tin hiéu séng mang tir modem dau cudi. Néu khong thu duoc séng
mang, modem s& gac may va thong bao NO CARRIER

DPn Quay s6 dién thoai n dang xung

DTn Quay s6 dién thoai n dang tone

HO Géc may

HI Nhac may

00 Chuyén vé ché do dit lidu

Ol Ché d¢ diéu chinh Modem

Q0 Cho phép Modem gdi thong bao dén DTE (mic dinh)

Ql Cam Modem goi thong bao

Q2 Goi thong bao khi Modem chu dong két ndi, khong goi khi Modem nhan cudc
go1

Vo Nhan thong bao dang sd
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Vi Nhan thong bao dang ky tu (méc dmh)

Sn=V | Nap gia tri V vao thanh ghi Sn
S0 = V: chd V hoi chuodng trudce khi tra 101, V = 0 — 255 (mac dinh V = 0: khong
tra 101)
S6 = V: chd V gidy trude khi quay sd (mic dinh V =2)
S7=V: cho V gidy ké tir lic goi dén lic nhan duoc tin hiéu, néu khong sé& thong
béo 16i

Sn? Doc ndi dung thanh ghi Sn

Z0 Reset Modem vé céu hinh 0

Z1 Reset Modem vé ciu hinh 1

L0, LI, | Am luong loa Modem

L2,L3

MO Tt loa

MI M loa cho dén khi nhan dugc song mang (mic dinh)

M2 Mo loa

M3 Tat loa khi quay s va nhan song mang

6.3. Cac thanh ghi théng dung trén modem

Thanh ghi SO: x4c dinh s6 hoi chudng r}h@n dugc ma sau d6 modem sé€ tra 161 mot
cach tu dong. Gia tri trong thanh ghi nay co6 thé thay doi trong khoang tir 0-255. mac dinh
gia tri 1a 0 (khong tra 161).

~_ Thanh ghi S1: Thanh ghi S1 chi ¢6 tac dung khi thanh ghi SO khac 0, dung dé dém
s0 hoi chudng thu dugc.

Thanh ghi S2: x4c dinh gié tri thap phan cua cac ky tu (ma ASSCII) dugc dung lam
ky tu thoat, Gia tri mac dinh 1a 43(+)

Thanh ghi S3: xac dinh ky tu dugc dung dé két thiic mot dong 1énh, mic nhién 1a 13
(twong tng 1a Enter)

Thanh ghi S4: x4c dinh ky tu xudng dong sau ky tu két thuc, gia tri mac nhién 1a 10
(line feed)

Thanh ghi S5: x4c dinh phim xo04 lui, gid tri mac nhién la 8 (backspace)

) Thanh ghi S6: xac dinh thoi gian doi sau khi truy cép duong dién thoai va trude khi
tién hanh quoay digit dau tién trong mot 1énh quay so0. Day la thoi gian tri hoan cho phép dé
dial tone cung cap tir duong truyén. Gia tri mdc nhién va to1 thiéu 1a 2s.

Thanh ghi S7: xac dinh thoi gian ma modem doi tin hi€éu song mang trude khi gac
may. Gia tri mac dinh la 30s.
Thanh ghi S8: xac dinh thoi gian tam dimg cho mdi ddu phay ',' trong chudi 1énh
quay s0. Gia tri mac dinh 1a 2s
~ Thanh ghi S9: xac dinh thoi gian ma tin hiéu song mang phai hi¢n dién ~dé modem
co the nhén biét duogc, gia tri mac dinh 1a 600ms. Gia tri ndy néu qua 16n s€ gay 161 trong dir
li¢u truyen.
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Thanh ghl S10: xac dinh thoi gian cho phép tin hleu song mang c6 thé bién mat
trong chéc 14t nao d6 ma khong cat cudc ndi. On dinh trong khoang 100-25500ms, gia tri
mic nhién tily vao kha ning chdng nhidu cua timg modem, thuong 13 700ms.

Thanh ghi S11: x4c dinh téc d6 quay sb khi sir dung phuong phap quay sd tone, gia
tr1 mdc nhién tuy vao modem, thuong vao khoang 70ms.

Thanh ghi S12: xac dinh thoi gian an toan khi truy nhép vao ky tu thoat (+++). Néu
gia tri nho qua c6 thé nhap khong kip, gia tri 16n qué so véi toc do nhap ciing khong the

thoat duoc.

6.4. Cac thong bao cua Modem

Dang ky tw Dang so Y nghia
OK 0 Lénh thanh cong
CONNECT 1 Két n6i 300 bps
RING 2 Co tin hi¢u chudng
NO CARRIER 3 Khéng c6 séng mang
ERROR 4 Ldi: nhéan 1énh khong gié tri, sai kiém tra, hang 1énh qué dai
CONNECT 1200 |5 Két ndi 1200bps
NO DIAL TONE 6 Khéng c6 4m hiéu moi quay sb
BUSY 7 My ban
NO ANSWER 8 Khoéng c6 tin hi¢u tra 101
CONNECT 2400 | 10 Két n6i 2400bps
CONNECT 4800 |11 Két n6i 4800bps
CONNECT 9600 | 12 Két n6i 9600bps
CONNECT 14400 |13 Két ndi 14400bps
CONNECT 19200 |14 Két n6i 19200bps
CONNECT 16800 | 15 Két n6i 16800bps
CONNECT 57600 | 18 Két n6i 57600bps
CONNECT 7200 |24 Két n6i 7200bps
CONNECT 12000 |25 Két n6i 12000bps
CONNECT 28800 |32 Két n6i 28800bps
CONNECT 115200 | 33 Két ndi 115200bps
CARRIER 300 40 Phat hién sobng mang
CARRIER 9600 50 Phat hi¢n song mang
CARRIER 28800 58 Phat hién sobng mang
Pham Hung Kim Khanh
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...........

. Modem example

File send: ID:'xacceI.e:-:e

SEEE Send

File receive:
Save

Dial: I

Open Port | Dial | Bl |

Digconnected

Hinh 4.13 — Giao tiép va diéu khién Modem
Chuong trinh nguon:
VERSION 5.00

Object = "{648A5603-2C6E-101B-82B6-
000000000014} #1.1#0"; "MSCOMM32.0CX"
Object = "{F9043C88-F6oF2-101A-A3C9-

08002B2F49FB}#1.2#0"; "COMDLG32.0CX"
Begin VB.Form frmModem

Caption = "Modem example"
ClientHeight = 4065
ClientlLeft = 60
ClientTop = 345
ClientWidth = 5925
LinkTopic = "Forml"
ScaleHeight = 4065
ScaleWidth = 5925
StartUpPosition = 3 'Windows Default
Begin VB.CommandButton cmdSave
Caption = "Save"
Height = 495
Left = 4320
TabIndex = 14
Top = 1320
Width = 1095
End
Begin VB.TextBox txtReceive
Height = 375
Left = 960
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TabIndex

Top

Width
End

Begin VB.Timer Timerl

Enabled
Interval
Left
Top

End

Begin VB.CommandButton

Caption

Height

Left

TabIndex

Top

Width
End

Begin VB.TextBox txtDial

Height

Left

TabIndex

Top

Width
End

Begin VB.CommandButton

Caption

Height

Left

TabIndex

Top

Width
End

Begin VB.CommandButton

Caption

Height

Left

TabIndex

Top

Width
End

Begin VB.CommandButton

Caption
Height
Left
TabIndex
Top

...........

0 'False
1000
4920
2400

cmdExit
"Exit"
495
4560

10

2880
975

375
960
.
2400
2895

cmdDial
"Dial"
495
1680

5

3000
1095

cmdSend
"Send"
495
4320

4

720
1095

cmdOpen
"Open Port"
495

240

3

3000

Chwong 4
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...........

Width = 1215

End

Begin VB.CommandButton cmdBrowse
Caption = "Browse"
Height = 495
Left = 4320
TabIndex = 1
Top = 120
Width = 1095

End

Begin MSComDlg.CommonDialog diagSend
Left = 4200
Top = 3120
_ExtentX = 847
_ExtentY = 847
_Version = 393216

End

Begin VB.TextBox txtSend
Height = 375
Left = 960
TabIndex = 0
Top = 360
Width = 3015

End

Begin MSCommLib.MSComm MSComml
Left = 5160
Top = 3000
_ExtentX = 1005
_ExtentY = 1005
_Version = 393216
DTREnable = -1 'True
Handshaking = 2
NullDiscard = -1 'True
RThreshold = 1
RTSEnable = -1 'True

End

Begin VB.Label Label3
Caption = "File receive:"
Height = 375
Left = 0
TabIndex = 13
Top = 1320
Width = 855

End

Begin VB.Label 1blReceive
Caption = "Receive file !!! Select

file name."
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ForeColor = &HOOOOOOFF&
Height = 375
Left = 840
TabIndex = 11
Top = 1920
Visible = 0 'False
Width 2895

End

Begin VB.Label 1lblStatus
Caption = "Disconnected"
Height 375
Left = 120
TabIndex = 9
Top = 3720
Width 5775

End

Begin VB.Label Label?2
Caption = "Dial:"
Height 375
Left = 120
TabIndex = 8
Top = 2400
Width = 735

End

Begin VB.Label Labell

Chwong 4

Caption = "File send:"
Height 375
Left = 120
TabIndex = 6
Top = 360
Width = 735
End
Begin VB.Label 1blSize
ForeColor = &HOOFF0000&
Height 375
Left = 960
TabIndex = 2
Top = 840
Width = 1815
End
End
Attribute VB Name = "frmModem"

Attribute VB GlobalNameSpace = False
Attribute VB Creatable = False
Attribute VB PredeclaredId = True
Attribute VB Exposed = False

Private Connected As Boolean
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...........

Private SendFlag As Boolean
Private ReceiveFlag As Boolean
Private FileReceive As Integer
Private CRFlag As Boolean
Private Sub cmdBrowse Click()
On Error GoTo Loi

diagSend.FileName = ""

diagSend.Filter = "All files(*.*) |*.*"

diagSend.InitDir = App.Path

diagSend. ShowOpen

txtSend.Text = diagSend.FileName

1blSize.Caption = Str(Round(FilelLen (txtSend.Text) /
2)) + "KB"

Exit Sub

Loi:

1blSize.Caption = "0 KB"

txtSend.Text = ""

End Sub

Private Sub cmdDial _Click()
If Not MSComml.PortOpen Then

MsgBox  "Comm Port Closed. Open first!!!",
vbOKOnly + vbCritical, "Error"
ElseIf Trim(txtDial.Text) = "" Then
MsgBox "Enter phone's number!!!"™, vbOKOnly +
vbCritical, "Error"
Else
If cmdDial.Caption = "Dial" Then
MSComml.QOutput = "ATDT" & Trim(txtDial.Text)
+ vbCr
cmdDial.Caption = "Hang up"
lblStatus.Caption = "Dialing ..."
Else
MSComml.Output = "ATHI" + vbCr
cmdDial.Caption = "Dial"
1lblStatus.Caption = "Hang up"
End If
End If
End Sub

Private Sub cmdExit Click()

If MSComml.PortOpen Then
MSComml .PortOpen = False

End If

End

End Sub
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...........

Private Sub cmdOpen_Click ()
MSComml .PortOpen = Not MSComml.PortOpen
If MSComml.PortOpen Then

cmdOpen.Caption = "Close Port"
MSComml .OQutput = "ATS0=5" + vbCr
Call Form Load
Else
cmdOpen.Caption = "Open Port"
lblStatus.Caption = "Disconnected"
End If
End Sub

Private Sub cmdSave Click()
FileReceive = FreeFile
ReceiveFlag = True
Timerl.Enabled = False

Do
diagSend.FileName = ""
diagSend.ShowSave
If Trim(diagSend.FileName) = "" Then
MsgBox "File name error!!",
vbCritical + vbOKOnly, "Error"
End If
Loop While Trim(diagSend.FileName) = ""
txtReceive.Text = diagSend.FileName
MSComml.Output = "RECEIVE" + vbCr
Open Trim(txtReceive.Text) For Output As
#FileReceive
End Sub

Private Sub cmdSend Click()
Dim FileNum As Integer
Dim Buffer As String
If Not MSComml.PortOpen Then
MsgBox  "Comm Port Closed. Open first!!!",
vbOKOnly + vbCritical, "Error"
ElseIf Not Connected Then

MsgBox "Not connected!!!", vbOKOnly +
vbCritical, "Error"
ElseIf Trim(txtSend.Text) = "" Then
MsgBox "Select a file to send!!!"™, vbOKOnly +
vbCritical, "Error"
Else
MSComml.Output = "SEND" + vbCr
Do
DoEvents
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Loop While Not SendFlag
FileNum = FreeFile

Open Trim(txtSend.Text) For Input As #FileNum
Do

Input #FileNum, Buffer

Chwong 4

If Right (Buffer, 1) <> vbCr Then Buffer =

Buffer + vbCrLf

MSComml .Output = Buffer
Loop While Not EOF (FileNum)
MSComml.Output = "END FILE"
Close #FileNum
SendFlag = False
End If
End Sub

Private Sub Form_Load ()
Connected = False
SendFlag = False

ReceiveFlag = False
CRFlag = False
End Sub

Private Sub MSComml_OnComm ()
Dim Buffer As String
Dim Bufferl As String
Dim Buff As String
Dim i As Integer
Select Case MSComml.CommEvent
Case comEvRing
1blStatus.Caption = "Ringing..."
Case comEvCD
If MSComml.CDHolding Then

1blStatus.Caption = "Connected"
Connected = True

Else
1blStatus.Caption = "Disconnected"
Connected = False

End If

Case comEvReceive

Buffer = MSComml.Input

If InStr(Buffer, "SEND") Then
Timerl.Enabled = True
Exit Sub

End If

If InStr (Buffer, "RECEIVE") Then
SendFlag = True
Timerl.Enabled = False
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End If
If InStr(Buffer, "CONNECT") Then
Connected = True

1blStatus.Caption = "Connected"
Exit Sub
End If
If ReceiveFlag Then
Bufferl = ""
For i = 1 To Len (Buffer)

Buff = MidS$ (Buffer, i, 1)
If Buff = Chr$(13) Then
CRFlag = True
Buff = ""
ElseIf Buff = Chr$(10) Then
CRFlag = False
Buff = ""
If Not CRFlag Then
Bufferl = Bufferl + Buff
End If
Next i
Print #FileReceive, Bufferl
End If
If InStr (Buffer, "END FILE") Then
Close #FileReceive
Call Form Load
End If
Case comEVEOF
1blStatus "Disconnected"
Connected = False
End Select
End Sub

Private Sub Timerl _Timer ()
1lblReceive.Visible = Not lblReceive.Visible
End Sub

Private Sub txtSend_ LostFocus ()

On Error GoTo Loi

1blSize.Caption = Str(Round(FilelLen (txtSend.Text) /
1024, 2)) + "KB"

Exit Sub

Loi:

1blSize.Caption = "0 KB"

txtSend.Text = ""

End Sub
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7 Mang 485

Chuan RS232 diung duong truyén khong cén bang vi cac tin hi¢u ldy chuan 1a GND
chung nén dé bi 4nh huong cua nhiéu lam tc do va khoang cach truyén bi gioi han. Khi
mudn ting khoang cach truyén, mét phuong phap c6 thé sir dung 1a ding 2 day truyén vi sai
vi luc nay 2 day co cung dic tinh nén sé loai trir dugce nhiéu chung. Hai chuan duoc st dung
1a RS422 va RS485 nhung thong thudng sir dung RS485. Dién ap vi sai yéu cu phai 16n
hon 200mV. Néu V5 > 200 mV thi twong tmg voi logic 1 va Vg <-200 mV twong tng véi
logic 0. Chudn RS485 str dung hai dién tré két thuc 1a 120 Q tai hai dau xa nhat ciia dudng
truyén va sir dung day xoan doi.

Vee MAXIMN vec
| | MAX488 |
MAX400
5
3 YT
= . : B I .-rx_,fx_,f"lx__z"\
=l R
: 1 e 777y u
RO R | Rl A A Mb\D ol
\\"\-\-\ E
1 |
GHD GND

Hinh 4.13 — Chuan giao tiép RS422

VY AR
0l — s VYV ( CVYVV 6 *
D &4 D
( 7\ "
DE = 0 E ) T B 5 A
RO — R R —R RO
RE _(\'\“\I :L_J, YL_; P o« RE
A
/ R/ \ R /
MAXIMN . oS\ A
MAX481 y| \r
MAX483
MAX485 11 T
MAX 487 ] CE RO RE Ll CE  ROERE
MAXT487
Hinh 4.14 — Chuéan giao tiép RS485
Céc dac tinh ky thuat:
Dac tinh RS422 RS485
S6 thiét bi truyén 1 32
S thiét bi nhan 10 32
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Simp Verge > - SHRPOPE
Chiéu dai cable cuc dai 1200m 1200m
Téc d6 truyén cuc dai (tir 12 — 1200m) | 10Mps — 100Kbps | 10Mps — 100Kbps
Dién 4p cuc dai tai ngd ra thiét bi truyén -0.25V = 6V -7V = 12V
Dién ap ngd vao thiét bi nhan -10V = 10V STV + 12V

Péi voi chuan RS232, khoang cach truyén khong cho phép di xa nén khi mudn thuc
hién truyén ¢ khoang cach xa thi phai chuyén tir RS232 sang chuan RS485 dé truyén di va
sau do chuyén tor RS485 sang RS232 dé may tinh cé thé nhan dang duogc. So dd mach
chuyén d6i tir RS232 sang RS485 va nguoc lai mo ta nhu sau:

7
3
O—ﬁ 4l A g 120 ;1
© 2 X 13 12 3 B 6
o3 1 I R1IN R10OUT VCCEE 1 7
o 3 | 1 14 11 RE RO - b—p
o TI0UT TLIN o
S oo It MAX485
E CON8
o
5 I( 6 MAX232 3
o i
DB9 |1>) ! - 4—Ij\ o 5 4
= “o, > 5 o+ - _1_ 7 A DI —0
v 5 2 9 8. |s B 3
X ®2- 10u 1o % 2 120
vee 10u “i si 'i o
MAX485 =
10u

Hinh 4.15 — Chuyén doi tir RS323 sang RS485 va nguoc lai
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~ Chuwong 5
GIAO TIEP CONG SONG SONG

1. Cau trac céng song song

‘ Cong song song gom c6 4 duong diéu khién, 5 dudng trang thai va 8 duong dir lidu
bao gom 5 ché do hoat dong:

- Ché @6 tuong thich (compatibility).

- Ché d¢ nibble.

- Ché 46 byte.

- Ché @6 EPP (Enhanced Parallel Port).

- Ché @6 ECP (Extended Capabilities Port).

3 c}lé do dﬁu‘tién sir dung port song song chuan (SPP — Standard Parallel Port) trong
khi d6 ché dg 4, 5 can thém phan cung de cho phép hoat dong & toc do cao hon. So d6 chan
cua may in nhu sau:

Chin Tin hiéu Mo ta

1 STR (Out) Miuic tin higu thap, truyén dit liéu téi may in

2 DO Bit dit li¢u 0

3 D1 Bit dit li¢u 1

4 D2 Bit dit li¢u 2

5 D3 Bit dir ligu 3

6 D4 Bit dit li¢u 4

7 D5 Bit dir ligu 5

8 D6 Bit dit li¢u 6

9 D7 Bit dit li¢u 7

10 ACK (In) Mirc thap: méy in da nhan 1 ky tu va c6 kha ning
nhan nira

11 BUSY (In) Miic cao: ky tu dd dugc nhan; bo dém méy in day;
khoi dong may in; mdy in ¢ trang thai off-line.

12 PAPER EMPTY (In) | Mirc cao: hét gidy

13 SELECT (In) Mtic cao: mdy in & trang théi online

14 AUTOFEED (Out) Tu dong xudng dong; muc thap: may in xudng
dong tu dong

15 ERROR (In) Mirc thap: hét gidy; may in & offline; 16i may in

16 INIT (Out) Murc thap: khéi dong may in

17 SELECTIN (Out) Murc thap: chon may in

18-25 GROUND ov

Cdng song song c6 ba thanh ghi c6 thé truyén dir lidu va diéu khién may in. Dia chi
co s& cua cac thanh ghi cho tat ca cong LPT (line printer) tir LPT1 dén LPT4 dugc luu tri
trong vung dit liéu cua BIOS. Thanh ghi dit li¢u dugc dinh vi & offset 00h, thanh ghi trang
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thai & 01h, va thanh ghi diéu khién ¢ 02h. Thong thudng, dia chi co s caa LPT1 1a 378h,
LPT2 1a 278h, do d6 dia chi ctia thanh ghi trang thai 1a 379h hodc 279h va dia chi thanh ghi
diéu khién 1a 37Ah hodc 27Ah. Tuy nhién trong mét sé trudng hop, dia chi ciia cong song
song c6 thé khac do qué trinh khéi dong ctia BIOS. BIOS s& luu trit cac dia chi nay nhu sau:

Dia chi Chirc nang
0000h:0408h | Bia chi co s¢ cua LPTI
0000h:040Ah | bia chi co s& cua LPT2
0000h:040Ch | bia chi co sé cua LPT3

Pinh dang cac thanh ghi nhu sau:
Thanh ghi dit liéu (hai chiéu):

Tin hiédu may in | D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO
Chéan sd 9 | 8|76 |54]3]|2

Thanh ghi trang thai may in (chi doc):

7 6 5 4 3 2 1 0
Tin hi¢u may in | BUSY | Ack | PAPER EMPTY | SELECT | ERROR IRQ | X
Sochancam | 11 10 12 13 15 - -1-

Thanh ghi diéu khién may in:

76 5 4 3 2 1 0
Tin  hiéu | x | x | DIR | IRQ SELECTIN | INIT | AUTOFEED | STROBE
mdy in Enable

Séchancam | - | - | - - 17 16 14 1

x: khong st dung )
IRQ Enable: yéu cau ngat cung; 1 = cho phép; 0 = khong cho phép

Cha y rang chan BUSY duoc ndi v6i cong dao trudc khi dua vao thanh ghi trang
thai, cac bit SELECTIN, AUTOFEED va STROBE duoc dua qua céng dao trude khi dua
ra cac chan cua cong may in.

Thong thuong toe do xir 1y dir liéu cua cac thiét bi ngoai vi nhu may in chdm hon PC
nhiéu nén céc duong ACK, BUSY va STR duoc sir dung cho k¥ thuat bat tay. Khéi dau,
PC dat dir liu 1€n bus sau d6 kich hoat duong STR xudng mirc thip dé thong tin cho may
in biét rang dir liéu da on dinh trén bus. Khi may in xtr ly xong dit li¢u, nd s& tra lai tin hi¢u
ACK xudng murc thip dé ghi nhén. PC doi cho dén khi duong BUSY tir may in xudng thap
(may in khong ban) thi s€ dua tiép dir 1iu lén bus.
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2.1. Giao tiép vé&i may tinh
Qua trinh giao tiép véi cong song song dung 2 ché do: ché do chudn SPP va ché do
mo& rong. Viéc giao tiép & ché do chuan mo ta nhu sau:

/O\ 13 13 (O\‘
° 25 25 °
ol 12 12 4
o 24 024 o
11 11
O O
ot =
co— 22 ] 022 oo
9 o9
o1 - o2l —oo

° g - 8
120 = B—T°
o—15—=o o—=1—0
T o o
o—15—= b—T—°
%118 8 [0
o—¢ 0 b—1—0
17 7 °
o—5—1o o—=1——0
%116 62
o—15—= b—sT1—0
o o)
° 15 15 °
o2 2106
14 14
o—1——1o | o—=—1—°
o 0 o0—=+4o
\/ \/

Hinh 5.1 - Trao d6i dit liéu qua cong song song giita 2 PC ding ché do chuan

So d6 chan két ndi mo ta nhu sau:

PC1 PC2
Chirc nang Chan | Chan Chirc nang
DO 2 15 ERROR
D1 3 13 SELECT
D2 4 12 PAPER EMPTY
D3 5 10 ACK
D4 6 11 BUSY
BUSY 11 6 D4
ACK 10 5 D3
PAPER EMPTY | 12 4 D2
SELECT 13 3 Dl
ERROR 15 2 DO
GND 25 25 GND

Ngoai ra, viéc két noi gitra 2 may tinh st dung cong song song c6 thé dung ché do
mo rong, ché do nay cho phép giao ti€p vdi toc do cao hon.
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.....................
/O\ 13 L 13 —O(\'
o125 5 [°,
T —1
o1l e
23 23
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o122 5 23 o
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4

Hinh 5.2 - Trao d6i dit liéu qua cong song song giita 2 PC dung ché do mé rong

So do chan két ndi mo ta nhu sau:

PC1 PC2
Chirc nang | Chan | Chan | Chirc ning
DO 2 2 DO
D1 3 3 Dl
D2 4 4 D2
D3 5 5 D3
D4 6 6 D4
D5 7 7 D5
D6 8 8 D6
D7 9 9 D7
SELECT 13 17 SELECTIN
BUSY 11 16 INIT
ACK 10 1 STROBE
SELECTIN | 17 13 SELECT
INIT 16 11 BUSY
STROBE | ! 10 | ACK

2.2. Giao tiép thiét bi khac
7 Qua trinh giao :[iép véi céac thiét bi ngoai vi co thé thuc hién thong qua ché d6 chuan.
bé doc dir liéu, co thé dung mot IC ghep kénh 2->1 74LS257 va dung 4 bit trang thai cta
cong song song con xuat dir liéu thi st dung 8 duong dir liéu DO — D7.
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VvCC

Simpe-PBHMerge-antSplitUnregistered-Yersion—http:www.stmpopd
741506
9 8
/c\ . STROBE 10K1
© Lo DO Qo 2 9
o | v I 72 7
16 pz Q2 p7a 6
—1a - | D3 Q375 74 5 vee
o1 =~ D4 Q4 7 2
O 3 D5 Q5 Y =
°Tis g D6 6 % 2
[og = D7 Q7 72
(o)
o 9 1l
o 0 o 1158
° L
1
3 - = 7415374
3 2o ACK
3
° P PAPER EMPTY 7418257 SWo-7
4
o o |
12 SELECT | 4 3 = 9
O 1Y 1A Qo DO [====]
S o 74LS08 |—; 2Y 2A 51 Q1 o1 (4 e 8
BUSY 3y 3A Q2 D2 e
~ 2 1 12 e A 4 o3 03 - f— S
Q4 D4 = 2
741506 1B ¢ [ Q5 D5 ‘7‘ = =
2B (15 I Q6 D6 [1g — 2 1
AUTO FEED _ 3 4 33 3 [ Q7 D7 =
_ |1 cLkdL
AB
741506 B Iis e 1L
SELECT IN 5 6 _]_
= 7418374
3 . A .o A A ’ .
Hinh 5.3 — Mach giao tiép don gian thong qua cong mdy in
. A
Giao dién:

. Printer Interface Example !EE

LED3

LED 4

LEDS

LEDE

LED?

olel 11 ] 10

Receive

[~ Switch 0 off
[~ Switch 1 off
[~ Switch 2 off
¥ Switch 3 on
¥ Switch 4 on
¥ Switch 5an
[v Switch B an

[~ Switch 7 aff

E uit |

Hinh 5.4 — Giao dién ctia chunog trinh giao tiép v&i cong may in

Chuong trinh giao tiép trén VB sir dung thu vién lién két dong dé trao ddi dir liéu véi

cong may in. Thu vién I0.DLL bao gdm céc ham sau:

- Ham PortOut: xuat 1 byte ra

cong
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...........

Private Declare Sub PortOut Lib "IO.DLL" (ByVal Port
As Integer, ByVal Data As Byte)

Port: dia chi cong, Data: dir liéu xuét
- Ham PortWordOut: xuit 1 word ra cong

Private Declare Sub PortWordOut Lib "IO.DLL" (ByVal
Port As Integer, ByVal Data As Integer)

- Ham PortDWordOut: xuét 1 double word ra cong

Private Declare Sub PortDWordOut Lib "IO.DLL" (ByVal
Port As Integer, ByVal Data As Long)

- Ham PortIn: nhap 1 byte tir cong, tra vé gia tri nhap

Private Declare Function PortIn Lib "IO.DLL" (ByVal
Port As Integer) As Byte

- Ham PortWordIn: nhap 1 word tir cong

Private Declare Function PortWordIn Lib "IO.DLL"
(ByVal Port As Integer) As Integer

- Ham PortDWordIn: nhap 1 double word tir cong

Private Declare Function PortDWordIn Lib "IO.DLL"
(ByVal Port As Integer) As Long

Chuong trinh nguén:
VERSION 5.00
Begin VB.Form Forml

Caption = "Printer Interface Example"
ClientHeight = 4665
ClientLeft = 60
ClientTop = 345
ClientWidth = 3585
LinkTopic = "Forml"
ScaleHeight = 4665
ScaleWidth = 3585
StartUpPosition = 3 'Windows Default
Begin VB.CommandButton cmdReceive
Caption = "Receive"
Height = 495
Left = 1200
TabIndex = 18
Top = 3960
wWidth = 1095
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Chwong 5

...........

End

Begin VB.CheckBox chkSW
Height = 375
Index = 7
Left = 1800
TabIndex = 17
Top = 3480
Width = 1575

End

Begin VB.CheckBox chkSwW
Height = 375
Index = 6
Left = 1800
TabIndex = 16
Top = 3000
Width = 1575

End

Begin VB.CheckBox chkSwW
Height = 375
Index = 5
Left = 1800
TabIndex = 15
Top = 2520
Width = 1575

End

Begin VB.CheckBox chkSwW
Height = 375
Index = 4
Left = 1800
TabIndex = 14
Top = 2040
Width = 1575

End

Begin VB.CheckBox chkSwW
Height = 375
Index = 3
Left = 1800
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Chwong 5

...........

TabIndex = 13
Top = 1560
Width = 1575

End

Begin VB.CheckBox chkSwW
Height = 375
Index = 2
Left = 1800
TabIndex = 12
Top = 1080
Width = 1575

End

Begin VB.CheckBox chkSwW
Height = 375
Index = 1
Left = 1800
TabIndex = 11
Top = 600
Width = 1575

End

Begin VB.CheckBox chkSW
Height = 375
Index = 0
Left = 1800
TabIndex = 10
Top = 120
Width = 1575

End

Begin VB.CommandButton cmdExit
Caption = "Exit"
Height = 495
Left = 2400
TabIndex = 9
Top = 3960
Width = 975

End
Begin VB.CommandButton cmdSend

Phgm Hung Kim Khdanh Trang 123




End

Begin VB.Label 1blLED

End

Begin VB.Label 1blLED

End

Begin VB.Label 1blLED

End

Caption
Height
Left
TabIndex
Top
Width

BackStyle
Caption
Height
Index
Left
TabIndex
Top
Width

BackStyle
Caption
Height
Index
Left
TabIndex
Top
Width

BackStyle
Caption
Height
Index
Left
TabIndex
Top
Width

send"
495

0

8

3960
1095

0 'Transparent
"LED7"

375

7

240

7

3480

1095

0 'Transparent
"LED6™"

375

6

240

6

3000

975

0 'Transparent
"LEDS"

375

5

240

5

2520

975

Chwong 5
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Chwong 5

...........

Begin VB.Label 1bl1LED

BackStyle = 0 'Transparent
Caption = "LED4"
Height = 375
Index = 4
Left = 240
TabIndex = 4
Top = 2040
Width = 975
End
Begin VB.Label 1blLED
BackStyle = 0 'Transparent
Caption = "LED3"
Height = 375
Index = 3
Left = 240
TabIndex = 3
Top = 1560
Width = 975
End
Begin VB.Label 1blLED
BackStyle = 0 'Transparent
Caption = "LED2"
Height = 375
Index = 2
Left = 240
TabIndex = 2
Top = 1080
Width = 975
End
Begin VB.Label 1blLED
BackStyle = 0 'Transparent
Caption = "LED1"
Height = 375
Index = 1
Left = 240
TabIndex = 1
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...........

Top
Width 975

End

Begin VB.Label 1blLED
BackStyle 0 'Transparent
Caption "LEDO"
Height 375
Index 0
Left 240
TabIndex 0
Top 120
Width 975

End

Begin VB.Shape shpLED
BorderColor = &HOOOO0O0FF&
FillColor &HOO0000FF&
Fillstyle 0 'Solid
Height 375
Index 7
Left 840
Shape 3 'Circle
Top 3480
Width 375

End

Begin VB.Shape shpLED
BorderColor = &HOOOOO0O0FF&
FillColor &HOOOOO0OO0OFF&
FillStyle 0 'Solid
Height 375
Index 6
Left 840
Shape 3 'Circle
Top 3000
wWidth 375

End

Begin VB.Shape shpLED
BorderColor = &HOOOOO0O0FF&
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End
Begin VB.Shape shpLED

End
Begin VB.Shape shpLED

FillColor
FillStyle
Height
Index
Left
Shape

Top

Width

BorderColor
FillColor
Fillstyle
Height
Index

Left

Shape

Top

Width

BorderColor
FillColor
FillStyle
Height
Index

Left

Shape

Top

Width

End

Begin VB.Shape shpLED

BorderColor
FillColor
FillStyle
Height
Index

D VVVVVV DO IJUT.

&ﬁOOOObOFF&
0 'Solid
375

5

840

3 'Circle
2520

375

&HOOOOOOFF&
&HOOOOOOFF&
0 'Solid
375

4

840

3 'Circle
2040

375

&HOOOOOOFF&
&HOOOOO0O0FF&
0 'Solid
375

3

840

3 'Circle
1560

375

&HOOOOOO0OFF&
&HOOOOO0FF&
0 'Solid
375

2

Chwong 5
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...........

Chwong 5

Left =
Shape = 3 'Circle
Top = 1080
Width = 375

End

Begin VB.Shape shpLED
BorderColor = &HOOOO0O0FF&
FillColor = &HOOOOOO0OFF&
Fillstyle = 0 'Solid
Height = 375
Index = 1
Left = 840
Shape = 3 'Circle
Top = 600
Width = 375

End

Begin VB.Shape shpLED
BorderColor = &HOOOO0O00FF&
FillColor = &HOOOOOOFF&
FillStyle = 0 'Solid
Height = 375
Index = 0
Left = 840
Shape = 3 'Circle
Top = 120
Width = 375

End

End
Attribute VB Name = "Forml"

Attribute VB GlobalNameSpace = False
Attribute VB Creatable = False
Attribute VB PredeclaredId = True
Attribute VB Exposed = False

'TO.DLL

Private Declare Sub PortOut Lib "IO.DLL"
As Integer, ByVal Data As Byte)

(ByVal Port
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Chwong 5

at Siime e OV toh— SNIAAAAAA R PDOPOT:
Private Declare Function PortIn Lib "IO.DLL" (ByVal
Port As Integer) As Byte

'Variable
Private BA LPT As Integer

Private Sub cmdExit Click ()
End
End Sub

Private Sub cmdReceive Click()
Dim n As Integer
Dim nl As Integer

Dim i As Integer

PortOut BA LPT + 2, &H8 'SELECTIN = 1
PortOut BA LPT + 2, 0 'SELECTIN = O
nl = PortIn(BA LPT + 1) 'Doc 4 bit thap

nl = nl / &H10 'Dich phai 4 bit
PortOut BA LPT + 2, 2 'AUTOFEED=1
n = PortIn(BA LPT + 1) 'Doc 4 bit cao
n = n And &HFO
n=n+nl
For i = 0 To 7
chkSW (i) .Value = n Mod 2
If chkSW(i) .Value = 0 Then
chkSW (i) .Caption = "Switch " & Str(i) &
" off"
Else
chkSW (i) .Caption = "Switch " & Str(i) &
" oont
End If
n = Fix(n / 2)
Next i
End Sub

Private Sub cmdSend Click()
Dim t As Integer

Dim i As Integer
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Chwong 5

...........

Dim s As String
t =20

For 1 = 0 To 7

A

t =t + (2 i) * (1 - shpLED(i).FillStyle)

Next 1

PortOut BA LPT,

PortOut BA LPT, 1 'STROBE = 1
PortOut BA LPT, O 'STROBE =
End Sub

Private Sub Form Load()
BA LPT = &H378

PortOut BA LPT + 2, 0
End Sub

Private Sub 1blLED Click (Index As Integer)

shpLED (Index) .FillStyle = 1 -
shpLED (Index) .FillStyle
End Sub
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