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Chuong 1
Céc hé thong so, ma hoa, linh kién so co’ ban

1.1 Cac hé thong so
- Hé thap phan
- Hé nhi phan
- Hé thap luc phan
1.2 Cac hé thong ma hoa
- ASCII
- BCD
1.3 Cac linh kién dién t’ so co ban

- Cac cong logic: AND, OR, XOR,NOT
- Cac b0 giai ma, Cac IC chot, dém



1.1 Céc hé thong so

He dem thap phan (Decimal)
Con goi la hé déem co sO muai

(Vi co qua it ngudi co chin ngon tay hoac muci mot ngon chan?)
Dung muai ky hiéu:
1,2,3,4,5,6,7,8,9,0
Vidu:1.1:
Ba nghin Chin tram Bay mugi Tam
3978 = 3x103 + 9x102 + 7x10! + 8x100

= 3000 + 900 + 70 + 8



1.1 Céc hé thong so

s HE dém nhi phan (Binary)
= Con goi la Hé dém ca so hai
s SU dung hai ky hiéu (bit): 0 va 1

(Cac hé thong dién tur so chi st dung hai muc dién ap?)
s Kich cO, LSB, MSB cua so nhi phan
» SO nhi phan khong dau (Unsigned)
=« SO nhi phan co dau (S0 bu hai)



So nhi phan

Moi ky hiéu 0 hodc 1 dudc goi la 1 Bit (Binary
Digit- Chir so nhi phan)

Kich c6 cua mot s6 nhi phan la so bit cua no
MSB (Most Significant Bit): Bit sat trai

LSB (Least Significant Bit): Bit sat phai

» Vidu1l.1: 1010101010101010

| ;

MSB LSB
la mot sO nhi phan 16-bit



So nhi phan khong dau

= Chi biéu dién dugc cac gid tri khéng
am (>= 0)

= V/Gi n-bit cé thé biéu dién cac gia tri
tr 0 déen 2™ - 1

s Vidu 1.3: Gia tri V cua s6 nhi phan

khong dau 1101 dudgc tinh:
V(1101) = 1x23 + 1x22 + Ox21 + 1x29°

=8 + 4 + 0 +1 =13



So nhi phan khong dau
= TONg quat: Néu sb6 nhi phan N n-bit:

thi gia tri V cua no la:

Céc s6 nhj phén khéng déu 4-bit biéu
dién duoc cac gia tri tu ? déen ?



16 gia tri ttr 0 den 15

Nhi phén khéng dau Gia tri thap phan
0000 0
0001 1
0010 2
0011 3
0100 4
0101 5
0110 6
0111 Vi
1000 8
1001 9
1010 10
1011 11
1100 12
1101 13
1110 14
1111 15




So nhi phan khong dau

» Dai gia tri cua cac so6 khong dau 8-bit
a [0,255] (unsigned char trong C)

» Dai gia tri cua cac so khong dau 16-
it la [0,65535] (unsigned int trong C)




Chuyén doi thap phan sangnhi phan

Vidu 1.4

Chuyén 25 sang nhi phan khong ddu. Dung phuong phéap
chia 2 lien tiép

Chia 2 Thudng sé DU so

AT Y = 12 1 LSB
12/2 = 6 0)

6/2 = 3 0

3/2 = 1 1

1/2 = 0) 1 MSB

Két qua la: 11001



So6 nhi phan c6 dau

= Biéu dién dugc ca cic gid tri &m

» Con goi la SO bu hai

= V/Gi n-bit cé thé biéu dién cac gia tri
tor - 200-D den 20D — 1

s Vidu 1.3: Gia tri V cua s6 nhi phan
co dau 1101 dudc tinh:
V(1101) = — 1x23 + 1x22 + Ox2! + 1x20

=-8 +4 + 0 +1 =-3



So6 nhi phan cé dau
= TONg quat: Néu sb6 nhi phan N n-bit:

thi gia tri V cua no la:

Cac s6 nhi phdn cé déu 4-bit biéu dién
duoc cac gia tri tu ? dén ?



16 gia tri ttr - 8 den 7

Nhi phén c6 dau Gia tri thap phan
0000 0]

0001 1

0010 2

0011 3

0100 4

5

6

7

0101

0110

0111

1000 - 8
1001 -7
1010 -6
1011 -5
1100 -4
1101 =5
1110 -2
1111 -1




So6 nhi phan c6 dau
Dai gia tri cua cac so co dau 8-bit |a
-128,+127] (char trong C)
Dai gia tri cua cac so co dau 16-bit |a
-32768,+327/67] (int trong C)




Tim doi so (Lay bt 2)

= Téng caa mot sb véi dbi sé6 caa nd bang 0
u VII du 15

Po6i s6 cua sO nhi phan co6 dau 100111017

10011101  S& co dau (-99)
o 01100010 Lay bu 1l
O + 1 Cong 1

01100011 Keétqua (+99)



Chuyén so thap phan sang nhi phan cé dau

» \/Oi sO ducng:Giong nhu chuyén thap
phan sang nhi phan khong dau roi
thém bit O vao sat béen trai

= /i du: Chuyén 25 sang nhi phan co
dau:

K&t qua: 011011

» V3i s6 am: Chuyén doéi s6 sang nhi

phan co dau roi lay bu 2



Chuyén so thap phan sang nhi phan cé dau

\/i du 1.6 Chuyén - 26 sang nhi phan

1. chuyén d6i s6: +26 = 11010
2. Bua 0 vao sat trai: 011010
3. Bu1: 100101
4. Cong 1: + 1



So thap luc phan

Quen goi la so Hexa (Hexadecimal)
Con goi la hé dém cd s6 muGi sau
Sir dung 16 ky hiéu dé biéu dién:
0,1,2,3,4,5,6,7,8,9,A,B,C,D E,F
Moi ky hiéu tugng ¢'ng véi 4-bit

Muc dich:
11110000 = FO
10101010 = JAYAN
01010101 = 55

Nhi phan Thap luc phan



MOoi ky hiéu twong rng voi 4-bit

Hexa Hexa
0 8
1 S
2 A
3 B
4 C
S5 D
6 E
/ o




Chuyén doi Hexa & nhi phan

s Vidul.7

Chuyén s hexa 2F8 va ABBA sang nhi
shhElR
Thay thé méi ky hieu hexa bang 4-bit
tuong ang véi no

2 F 3
0010 1111 1000
A B B A

1010 1011 1011 1010

= K&t qua 2F8h = 001011111000b
ABBAh = 1010101110111010b



Chuyén doi Hexa & nhi phan
= Vidu 1.8 4—.

(rilhuyen sO nhi phan 110@101011111110 sang
exa

- Trudc hét theo hudng tir LSB ve MSB chia so nhi
phan do thanh cac nhom 4-bit

- Sau do thay thé méi nhom 4-bit bang ky hiéu
hexa tuong ang véi no

1100 1010 1111 1110
C A o =

» Két qua: 1100101011111110b = CAFEh



1.2 Cac hé thong ma hoa

m ASCII: 'merican tandard ' ode for
nformation nterchange.

s DUng dé biéu dién cac ky tu (characters):
Gom ky tu hién thi ducc va

O M0| ky tu dugc biéu dién bang 8-bit goi Ia
ma ASCII cua ky tu do
e Cac chir cai in va thudng: A..Z va a..z
e Cac chilr s6 thap phan: 0,1,...,9
e Cac dau cham cau: ;, . : van van
e Cac ky tu dac biét: $& @ 7 { van van
e Cac ky tu diéu khién: « -
van van



Ma ASCII

= VGi bang ma dudc sap x€p theo trat tu tang dan
cua ma ASCII:

Cac chir so thap phan: 0,1,...,9 nam lién ti€p nhau, chir
s0 0 co ma ASCII |la 30h

Cac chir cai in:A..Z nam lién ti€p nhau, chir A c6 ma
ASCII la 41h

Cdc chlr cai thuong: a..z nam lién tiép nhau, chir a co
ma ASCII la 61h

Ma ASCII cua chl in va chir thuong tuong ung chi khac
nhau o bit 5

A: 01000001 B: 01000010 Z: 01011010

a: 01100001 b: 01100010 z: 01111010
?%hlsy tu dieu khién dudgc xép dau bang ma (00h dén



Decimal He= ASCII

Bang ma ASCI|

Decimal Hex ASCII

Decimal He=x ASCII

Decimal Hex ASCII

0 0 MUL 32 20 G4 40 = 96 G0 "
1 1 =0H 33 Z1 ! 63 41 L a7 61 a
i 2 5TX 34 22 - 66 42 B 98 62 b
3 3 ETX 33 23 Lid &7 43 C 99 b3 C
4 4 EOT J6 24 % 68 44 D 100 64 d
i i ENQ 3r 25 Yo 69 45 E 101 63 e
& B ACHK 38 26 & il 46 F 102 66 T
Fi Fi BEL 39 2rF - 71 47 L& 103 67 k]
i O BS 40 28 ( s 48 H 104 L5 h
9 a9 HT 41 29 ) 3 49 | 105 69 i
10 Ay LF 42 eyt = FL 4.0 -} 106 [Tl j
11 B W 43 2B + o 1B K 107 6B k
12 C FF 44 g . = 4 L 108 6C 1
13 D CR 45 2D Fr 4D M 109 6D I
14 E =0H 46 2E - Fa 4E M 110 6E n
15 F =1 47 2 s Fa 4F 0 111 G o
16 10 DLE 48 30 0 80 a0 P 112 FO P
17 11 DC1 49 31 1 81 a1 LA 113 71 o
18 12 DC2 il i 2 o2 i R 114 s r
19 13 DC3 a1 33 3 83 a3 = 11D 3 s
20 14 DC4 a2 34 4 84 o4 T 116 FL L
Z1 15 MAK a3 35 i 85 23 u 117 o u
22 16 =M o4 36 B 86 a6 W 118 s W
23 17 ETH 23 3F Fi 8r arF s 119 Fr W
24 18 CAN a6 38 8 88 a8 x 120 Fa x
25 19 Em ar 39 9 89 a9 b 121 Fa Y
26 1A | SUB a8 F5 : 90 TLY £ 122 FA z
2F 1B ESC a9 38 : o1 2B | 123 il = £
28 1C FS G0 JC < 9z alC " 124 FC |
29 1D =5 61 3D = 93 ab 1 12D FD 1
30 1E Hs 62 JE = 94 aE ~ 126 FE ~
31 1F Us 63 3F s a5 aF 127 TF O




1=5
1==
150
151
1=5=
155
153
1535
153 &
1=°7
135
1=5=
130
131
13=
135
1343
135
13a
137
135
13=
150
151
15=
15=
153
155
115G
1577
155
15=
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15z
153
1543
1a5
15a
177
1a5s
1ae=
170
171
17=
1°7=
173
175
17 &
1777
175
17=
10
1= 1
1s5=
155
143
155
15 &
177
15
1=s=
1=0
1=1

Bang ma ASCI|

Chaxr

D=

1=92=
195
1=3
125
19
1=-7
195
1=9=
=00
=01
=0=
=03
=03
=05
=05
=077
=0
=09
10
11
1=
1=
13
15
1
17
1=
1=
==0
==1
===
==3

G Y Y O G Y

[

4 Lk Lkd =244 t-ll-l-—ﬁ

FET+ | T4 Fr

IF =

| o

“tF3 0 r FH A

I=™1 N

==
==5
=25
=="7
==&
==9
=310
=351
=5 =
=353
=353
=355
=235
=357
=355
=539
=3
=31
= 3=
=33
=33
=35
=35
=37
= 3=
=39
=50
=51
=5
=53
=53
=55
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Ma BCD

BCD ( inary ‘oded ' ecimal)

Quen goi la so BCD

Dung dé m& hoa cac sb thap phan bang
cac ky hiéu nhi phan

MOi chir so thap phan dugc biéu dién bang
mot td6 hop 4-bit

Cac to hop 4-bit khong su dung goi la cac
t6 hagp cam

Nhieu linh kién dién tU s&’ dung ma nay
(BO giai ma BCD-LED bay doan 7447)



Bang ma BCD

Thap phan Thap phan

8

9

N O RARWIN RO




Ma BCD

. Du’ng nham ma hoa BCD vdai viec
chuyén doi thap phan sang nhi phan:

Vi du 1.9: Cho so thap phan 15
Ma BCD cua no la: 00010101

SO nhi phan khong dau
8-bit tuong Ung la: 00001111



Bit, Nibble, Byte, Word

Bit: Mot chir s nhi phan 0 hoac 1
Nibble: 4-bit (nura byte)

Byte: 8-bit (Con goi la Octet)
Word (Twr): 16-bit

Double Word (Tu kep): 32-bit

K= 210=1024

Kb %k”Oblt) = 1024 bit = 128 byte
KB (kilobyte) 1024 byte

Kbps (Kilobit per second) K|Iob|t trén giay

M =220 =1024 K = 1048576

Mb %Mégabit) = 1024 Kb = 1048576 bit
MB (Megabyte) = 1024 KB = 1048576 byte
G =230=1024 M = 1048576 K

(€]s) %Gigabit) = 1024 Mb = 1048576 Kb
GB (Gigabyte) = 1024 MB = 1048576 KB

T="7



1.3 Cac linh kién dién ttr so co’ ban

= Phan chia linh lién s6 theo mat do tich
hop: SSI, MSI, LSI, VLSI

SSI (Small Scale Integration): Vi mach tich hagp c6 nho

MSI (Medium Scale Integration): Vi mach tich hdp c6 trung

LSI (Large Scale Integration): Vi mach tich hdp c& I6n

VLSI (Very Large Scale Integration):Vi mach tich hgp cG cuc I6n

s SSI: Cac cong logic and, or, xor, not

s MSI: Cac bo giai ma, Cac chot, dém

s LSI,VLSI: Cac bo vi xtr ly, vi diéu khién,
DSPs



Cong logic AND

1 0 0 Cong AND cé thé c6 nhiéu hon 2 dau
vao
Trén mot chip cé thé cé nhiéu cong
O 1 O AND




Cong logic AND: IC 7408

FUNCTION TABLE
(each gate)

INPUTS OUTPUT




Cong logic AND: IC 7411

18 24, 28 2C 2Y GND



Cong logic OR

\ OR B

1 1 1
Cong OR c6 thé c6 nhiéu hon 2 dau
vao

1 0 1 Trén mot chip cé thé cé nhiéu cong
OR

0) | 1




Cong logic OR: IC 7432

Duakin-Line Package
¥ Y B

I'IE I1'I I'IEI




Cong logic XOR

A A0 B
1 1 0
1 0 1
0 1 1

D —

Cong XOR cé thé cd nhiéu hon 2 dau
vao

Trén mot chip cé thé cé nhiéu cong
XOR



Cong logic NOT

1 0
1 0
0 1




Pem 3 trang thai

X 4{ — Z

tri—state buffer with
active high control

HiZ

)

tri—state buffer with
active low control

HiZ

O |—=
X




Chip giai ma 74138
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FUNCTIOM TABLE

OUTPUTS

L

¥6

¥5

¥4

¥3

Y2

Y1

Y0

SELECT INPUTS

EMABLE INPUTS

G2A G2B

G1




Flip Flop kiéu D
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Flip Flop kiéu D

CLK
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Flip Flop kiéu D




Chot 8-bit 74373

F43Z73 Octal Transparent
0= L= L= 0 Ly

el ol ha|l hel hel hs]

LY =y B

)

o] [=] [=] [ I=s] [s]

oOE L P Do Dy oy Lo I Do

2—State Outputs

Outputs
O

H
L
Oa
i

High Impedance
Inna?erial




| N | | | | | | I | | N | | I | | I | | | | | |
O o ~ 3 O A W R =

-
o

Chot 8-bit 74573

(each latch)

FUNCTION TABLE

INPUTS

LE

OUTPUT




IC 74244

74244 0Octal Buffer/Line Driver

20

26| |19l Ltﬂl Lt?l LtEI I15I I14I I13I I12I I11I

uCC

@gi TEYLT

L4 |5IIIIIIIIII13I

i-5tate Outputs

Truth Table
IE, 26 D Output

L L
L H
H High Impedance




IC 74244




Pém 2 chieu 74245




Pém 2 chieu 74245

74245 0Octal Transceiver

Truth Table

Bus B Data to Bus R
Bus A Data to Bus B
Isolation
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Chueng 2
Vi xwr ly va Hé thong vi xcr ly
2.1 BO vi xur ly

- BO vi xUr ly (Microprocessor) la gi?
- Cac thanh phan cua bo vi xur ly
- Ung dung cua bo vi xur ly

2.2 Cac ho vi xu ly

- Ho x86 cua Intel- Luat Moore
- Ho 68x cua Motorola

2.3 Hé thong vi xu' ly

- BO nhd

- Cac cong I/0

- Bus hé thdong: D-Bus, A-Bus, C-Bus
- Thiét ké hé thong vi xu ly?



2.1 Bo i xtv Iy

s Mot bo vi xUr ly la mot mach (
tich hop chia hang ngan, i
tham chi hang triéu
transistor (LSI, VLSI) ducc
két noi voi nhau

s Cac transistor ay cung nhau
lam viéc dé Iuu trir va xcr Iy
du‘ I|eu cho phep bo vi xU ly
co thé thu’c hién rat nhieu
chu’c nang hiru ich

= Chiic nang cu thé clia mot
bo vi xU ly cTu’dc xac dinh

bang phan mém (cé thé Iap
trinh ducc)
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=

Intel® 8088 Chip




Bo Vi Xt Iy

BO vi xu' ly dau tién cua
Intel, 4004, dudc gici thieu
vao nam 1971.

4004 chua 2300 transistor.

BO vi xU' ly Pentium 4 hién
nay chla 55 trieu
transistor.

BO vi xU' ly thudng dugc sur
dung trong cac may vi tinh
(microcomputer) vdi vai
tro la CPU. Ngoai ra,
ching con co mat ¢ nhiéu
thiét bi khac.




Céac thanh phan ctia bo vi xce Iy

Busses
Anthmetic and

Logzic Umt
i'._T_.Uj\‘

Control Llmi




ALU va Control Unit

ALU

s Thuc hién cac phép toan logic (AND, OR, XOR,
NOT) va cac phép toan s6 hoc (cOng, trir, nhan, chia)

s Thuc hién viéc chuyén dir l1€u

» Viéc thuc hién 1énh thuc sy dién ra & ALU

Control Unit

s Co trach nhi€m li€n quan den vigc tim va thue hién
cac 1énh biang cach cung cap cac tin hi¢u dleu khién
va dinh thoi cho ALU va cac mach khac biét phai lam
g1 va lam khi nao.



Cac thanh ghi (Registers)

Thanh ghi la no1 ma bd vi xtr Iy ¢6 thé luu trit duoc
mot so6 nhi phan (Kich ¢& cta thanh ghi tinh bang bit)

Bo vi xur 1y dung cac thanh ghi dé luu trit dit liéu tam
tho1 trong qua trinh thuc hi€n chuong trinh

Cac thanh ghi c6 thé duoc truy cap bang cac cau lénh
ngon ngir may thuong duogc goi la cac thanh ghi

Cac thanh ghi dleu kh1en va cac thanh ghi trang thai
duoc CU dung dé diéu khién viéc thuc hién chuong
trinh.



2.2 Cac ho vil xi Iy

= Hién nay, co rat nhieu nha san xuat ra cac
chip vi xu' ly:Intel, AMD, Motorola, Cyrix ...
Thong thucng, mot ho vi xuU' ly la cac chip
vi Xt ly dugc san xuat boi mot nha san
xuat nao do.

Trong pham vi mot ho vi xu' ly, theo thoi
gian va theo cong nghé ché tao co cac doi
(theé hé) vi xur ly khac nhau phan biéet theo
D0 dai Tu cua chung (bit) va toc do (Hz).
b0 dai Tu (Word Length) cua mot chip vi
XU ly la kICh cO t0| da cua cac toan ‘hang

nhi phan ma no co thé thuc hién cac phép
toan trén do.




Toc dé cua ho vi xtv Iy x86 cua Intel

The Continuing Evolution of Intel Microprocessors
CIS105
December 2002

Speed (MHZ)
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Year




Ho vii xtr Iy x86 cua Intel

Model Nam san xuat
4004 1971
8008 1972
8080 1974
8086 1978
80286 1982
80386™ processor 1985
80486™ DX processor 1989
Pentium® processor 1993
Pentium Il processor 1997
Pentium Il processor 1999
Pentium 4 processor 2000

SO lwong Transistor

2,300
2,500
5,000
29,000
120,000

275,000

1,180,000
3,100,000
7,500,000
24,000,000
55,000,000



JAS W ad
HO VI X Iy X666 cua Intel 70's
4004 6008 8080 8086
Introduced 11115071 4172 4174 6/8/78
Clock Speeds 108KHz 200KHz 2MHz 5MHz, 8MHz, 10MHz
Bus Width 4 bits 8 bits 8 bits 16 bits
Number of 2,300 3,500 6,000 29,000
Transistors (10 microns) (10 microns) (6 microns) (3 microns)
Addr le Memor 1




| O ) A ; " 5 ~ o 0) }r*a

=0 VI XUy x66 cual Intel 80's
Intel486™

Intel386™ DX Intel386™ SX DX CPU

80286 Microprocessor | Microprocessor | Microprocessor
Introduced 2/1/82 10/17/85 6/16/88 4/10/89
Clock Speeds 6MHz, 8MHz, 10MHz, 16MHz, 20MHz, 16MHz, 20MHz, 25MHz, 33MHz,
12.5MHz 25MHz, 33MHz 25MHz, 33MHz 50MHz
Bus Width 16 bits 32 bits 16 bits 32 bits
Number of 134,000 275,000 275,000 1.2 million




Ho vilxt Iy x86 clia Intel 90's
HO VI X Iy X66 cua Intel 90's
Intel486™ SX Pentium® Pentium® Pro Pentium® 1
Microprocessor | Processor Processor Processor
Introduced 4/22/91 3/22/93 11/01/95 5/07/97
Clock Speeds 16MHz, 20MHz, 60MHz,66MHz 150MHz, 166MHz, 200MHz, 233MHz,
25MHz, 33MHz 180MHz, 200MHz 266MHz, 300MHz
Bus Width 32 bits 64 bits 64 bits 64 bits
Number of 1.185 million 3.1 million 5.5 million 7.5 million
Transistors (1 micron) (.8 micron) (0.35 micron) (0.35 micron)
Addressable Memory | 4 gigabytes 4 gigabytes 64 gigabytes 64 gigabytes




Evolution of Intel Microprocessors: 1971 to 2003

Trade Name Clock Millisns of

Family (Code Mame fer Frequency in Imstructions per kate of Introduction Mumber of Deesign Ruale Agddress
Fuature Chips) MegaHertz*v* Second Transistors iFizel Size) Baus Bits

20786 | (Horthwood) 30000 MH= TERA 20003 TRA 0. 13 micron &4 bt
20786 | iMadizon) TBA TERA 20003 TRA 0. 13 micron &4 bt
20786 | (Deerhield)i®* TBA TERA 200202 TRA 1. 13 micron 4 bat
B07TEG | iMMcEinley) L0000 MH= TBA 200104 TRA 0L 18 micron & bt
0786 | Itamium (Merce=d) 000 MH= TRA 200O0H 2 THRA 0. 1% micron 3d bat
S0aEG | (Willamethe) L1000 MH= *1, 100,00 MIPS 20000 L TBA 0. 18 micron A2 bat
S0aEG | P IO Xean T330 MH= *FT33.00 MIPS October 25, 1999 280 million 0. 18 micron A2 bat
S0GE6 | Mobile P IO 4000 MH= 400,00 MIPS June 14, 1994 274 million 0. 18 micron 12 bat
S0aEG | P IO Xean 5500 MH= FRA0.00 MIPS MMarch 17, 1909 9.5 milhion 0.25 micron A2 bat
206E6 | Pentiom 111 S00.0 MH= *=500.00 MIPS February 26, 1999 9.5 mullion 0,23 micron A2 bat
80aS6 | P II Xeon 4000 MH= =400.00 MIPS June 20, 1908 7.5 million 0.25 micron 12 bat
S80aEL | Pentium I1 A33.0 MH= *333.00 MIPS January 26, 1998 7.5 million 025 micron A2 bt
2eE6 | Pentium 11 000 MH= 300,00 MIPS hay 7, 1997 7.5 mulhon .33 micron A2 bat
E20586 | Pentium Pra 2000 MH= 200,00 MIPS November 1, 1995 5.5 mulhon .35 micron 12 bat
G584 | Pentiom 1330 MH= *] 33,00 MIPS June 1995 3.3 mulhon .35 micron 12 bat
E0586 | Pentim a0 hMH= =00, 00 RIPS March 7, 1904 3.2 mulhon L&D micron 12 bat
E0586 | Pentim 0.0 MH= ®450,.00 RIPS Bdarch 22, 1993 3.1 mulhon 0LED micron 12 bat
0BG | B0dEa D2 50,0 MH= 50,00 MIPS March 3, 1992 1.2 million 020 micron A2 bat
=6 | 486 X 25.0 MH= 20,00 BIPS Apnl 10, 1989 1.2 mulhion 100 muicron A2 bat
20286 | 386 X 160 MH= 500 MIPS COotober 17, 1985 275,000 1. 50 muicron 1 G bit
S0286 | S02E84 &0 MH= 0,90 BMIPS Febmarn: 1982 l.14,IIID .50 micron 1G5 bt
28084 | BOEG 5.0 MH= 0,33 MIPS June 8, 1978 20 0000 300 micron 1G5 bat
BOE0 | S0E0 2.0 MH= 064 MIPS Aprnl 1974 5, I G 00 micron & bat
BO0E | S00S8 .2 MH= 006 MIPS Apnl 1972 3,500 L 0.0 e ron & bat
400 | 4004 .1 MH= 006 MIPS Movember 15, 1971 2300 L 0.0 e ron 4 bat

- Approcimately one instnacton per processor clock opcle
ok Itarsam, ormerly codenaned Berced, moy b replacesd by MoEinley if further delaysd. Desrfield iz o low cost version of MMadison
—— I EHz (KilaHertz) = | drusond oycles per sscond; 1 MegaHertz = | thousand EiloHertz; 100 EHz = .1 MH=,
I GH= {&ignHenz) = | billion oycls per second; | GigaHertz = | thousand MegaHenz
TEA To be pnnourssd

Ttk ey s oo c o poo oess ors in kel riuee him (one souros of dots o fUluee mic popo e sons
bt ey Dol oo oy poess room 'k B processors squickesf him (soarce of data for released microproces ssos )




Evolution

of the Intel Microprocessors

LE sEs SO Rs s FOTES il Es 36 Pe=lsiiim F Peo Fll F IZ1
T 74 1975 ITE 15979 UFED UgES 1 Gz | e Fas | o
hs il
Choek shle I-Z =3 o - el I#&E-3= I5.E50 [ I50- e 200 500
(Hz} AL 1. 133
ETrameslsia | 4.5k 5k Tk 4. 30 TToE L.25AL 3014 5kE T2 EJEd
FPhyvae-al L 1 =k Y | 1k (3 F ] 403 43 S0 (| =0
sy
b=l 5 = | [ 15 15 32 C ] 3= 32 33 32
Tl B
Hat=mal 5 = = i 32 c ] = &4 4 =
Dhals Bics
Mk B i 15 ] =0 4 32 3z C 3 6 =i
Dl Iy g = E 15 &8, L E1s E =32 2. 1852 3.1 =3 E 1532 3, 1& 53 Els 33
i bl




Luat Moore

transistors
Pentium® 4 Processer | 100,000,000

Pentium® Il Processor

Pentium® Il Processor 1 10,000,000
Pentium# Processor
4B6™ DX Processor //

386™ Processor

MOORE'S LAW

+ 1,000,000

4 100,000

— 10,000
8008 b R
w . -h‘.

|

4004 &£

. - . ; ; ; 1 1000
1970 1975 1880 1985 1980 1995 2000

Dr. Gordon E. Moore, Chairman Emeritus of Intel Corporation, du doan réing
Ctr mot nam rudi thi so lugng transistor dugce tich hgp trén chip vi xur 1y tang gap doi




2.3 Heé thong vi xtr ly

oy

m,,”- MEMORY

Control Lines (Control Bus)

Sc do khéi chifc nang cua mot hé thong vi xr ly



Hé thong vi x Iy

GOm 3 khoi chirc nang: Vi xu' ly, Bo nhg,
Cac cong I/O

BO nhd dudc thuc hién bang cac chip nhé
ban dan ROM hoac RWM, la nai luu trir
chuong trinh va dir lieu. Boi vai vi xu' ly,
bo nhd la mot tap hadp cac 6 nhd phan biét
theo dia chi cua chung.

Cac cong 1/0 dudc thuc hién bang cac chip
MSI hoac LSI, la phan mach giao tiép gilra
vi XU ly vai cac thlet D] I/0. BO vi xUr ly
cung phan biét cac cong I/0 theo dia chi
cua chung.



Heé thong vi x|y
= 3 Khoi chu’c nang Vi xu'ly, Bo nha, Cac
cong I/O cua mot hé thong Vil XU Iy trao
d6i tin hiéu v8i nhau théng qua Bus hé
thong.
= Bus he thong la mot tap hgp cac dudng
truyen dan dung chung, bao gom: Bus dia

chi (A- Bus), Bus dir lieu (D-Bus) va Bus
diéu khién (C-Bus)

= Cac tin hiéu dia chi di chuyén trén A-Bus
theo hudng tir vi x(r Iy dén Bd nhé va cac
cong I/0. SO luUgng du’dng truyén dan cla
A-Bus (goi la D6 rong cua A-Bus) tinh
bang bit, phan anh kha nang quan ly bo
nhd cua chip vi xu ly.



Hé thong vi x Iy

= Cac tin hiéu di liéu di chuyén trén D-Bus
theo ca 2 hu’dng tUr vi XU ly dén Bo nhd va
cac cong I/0 va ngu’dc lai (m0| Iuc mot
huong). SO Iu’dng du’dng truyén dan cua D-
Bus (90| la Do rong cua D-Bus) tinh bang
bit, phan anh mot phan toc do trao doi dir
Ileu cua chip vi xu' ly véI cac khoi chirc
nang khac.

s Da sO cac tin hleu trén C- Bus la cac tin
hiéu diéu khién rleng |€, cO tin hleu Xxuat
phat tu vi xu' ly, co tin hleu di vao vi xu' ly.
Vi xu' ly su dung cac tin hiéu nay dé diéu
khlen hoat dong va nhan biét trang thai
clia cac khdi chifc ndng khac.



Thiéet ké phan ctrng ctia hé thong vi xcv Iy

s Thiet ké bo nhd cho hé thong vi xu' ly:
Ghéep noi cac chip nhé ban dan san co VOi
bus hé thong sao cho khi bo vi xt' ly truy
cap bo nhd thi khong xay ra xung dot glu’a
cac ch|p nhd voi nhau va khong xung dot
VOi cac chip dung lam cong I/0

= Tuong tu, Thiét ké cac cong I/O cho hé
thong vi xu Iy Ghep n0| cac chip MSI hoac
LSI thuodng dung lam cong I/O vGi bus hé
thong sao cho khi bo vi xtr ly truy cap cac
thiét bi I/O thi khong xay ra xung dot gilra
cac chip do voi nhau va khong xung dot
vOi cac chip dung lam bo nhd



Thiét ké phan mém ciia hé thong vi xtv Iy

Viét chuong trinh diéu khi€én hoat dong cua
hé thong phan cing theo chic nang mong
muon (thudng dung ngon nglr Assembly
cua chip vi xu ly dung trong hé thong)
Dich chuong trinh da viet sang ngon ngir
may su dung cac chuong trinh dich thich
hop

Nap chucng trinh ngon nglr may vao bo
nhd cua hé thong vi xu' ly

Kiém tra hoat dong cua hé théng va thuc
hién cac hiéu chinh néu can thiéet

Coé thé nhd su trg gilp cua cac chuong
trinh mo phong trén may tinh



Bay ging Ky thuat Vi xur ly
Nganhbién ti-Vién thdng
Pai hoc Bach kho@®a Ning
cua Ho Viét Viét, KhoaCNTT-DTVT

Tal lieu tham kio
[1] K§ thuat vi xt ly, Van Thé Minh, NXB Giao
duc, 1997
[2] K¥ thuat vi xir ly va Lap trinh Assembly cho
hé vi xtr ly, D6 Xuan Tién, NXB Khoa hvc & k§
thuat, 2001



Chuong 3
Vi xu ly 8088-Intel

3.1 Kién trtic va hat dong aia 8088
- Nguyén [y hat dong
- So d6 khoi chirc ming

3.2 Gu triic thanh ghiia 8088

3.3 Phrong phap gan ly bd nho

3.4 MO & tap Iénh Assembly intel® 8083 Chip




Nguyén ly hat dong aia mot bd vi xir ly
Lay - Giai ma - Thrc hién lénh

Tim va copy
cac byte énh tr bo nhé

)

Decnde

Ta0 ra cac tin kiu didu khiénv Giai ma knh
dé thuc hién Iénh




Chu ky Iénh va Chu k may

Chu ky Iénh: Tong thyi gian tim Enh, géi
ma Enh va thrc hién 1 Enh

NOi chung, Chu ¥ Iénh aia cac énh khac
nhau la khac nhau

Chu ky 1énh bao gb ciing king mbt s
nguyén dn chu k may

Chu ky may 3iNg nghchdao aia tn 9
hoat dong (bc do dong ho) cia o vi xir Iy




3.1 Kién tric va Hat dong aia 8088

ih[EI'rIDRY ]I"TI'ERFAEE]

C-BTTS

INSTRUCTION 4
STREAM BYTE 3
OUELE .
BUS Eet :
INTERFACE C5
UNIT 55 ¥
DS EXECTUTION UNIT
L CONTROL S YSEMT

EXECTUTION
TTNIT op

BP
2 |

DI




Pon vi giao tiép Bus - BIU

Phéat cac tin ku dia ch dén bd nhé va cac
cong 1/O thong qua A-Bus

Poc ma Enh tir bo nhé thong qua D-Bus
Poc di ligu tr bo Nhd thong qua D-Bus
Ghi di liéu vao & nhd thong qua D-Bus
Poc di liéu tir cAc ©ng | théng qua D-Bus
Ghi dit liéu ra cac 6ng O théng qua D-Bus



Pon vi thuc hien - EU

e Bao ¢om CU va ALU

« CU : Giai ma Bnhdé tao ra céac tin kiu
diéu khien nram thec hién lénh da dugc
glal ma

« ALU: thuc hién cac thao tac khac nhdéi
Vol cac toan hng aia Enh



T6 chic cia microprocessor

Control
registers

ALU S General
BIU purpose
Control registers

Status
Registers




Xt ly 1énh aia cac vi % 1Y truéc 8086/8088

« Mot tha tuc don gian gobm 3 hréc:
— Lay Iénh tr bd nhé
— GIlal ma Enh
— Thuc hién [Enh
e Lay céc toan #ng tir bd nhd (néu co)
e Luu trir két qua

Fetch Decode Execute Fetch Decode Execute Microprocessor
1 1 1 2 2 2

Busy Idle Busy Busy Idle




Co ché Pipelining

Fetch Fetch Fetch Fetch Store
1 2 3 4 it

Decode Decode Decode Decode
1 2 3 4

Exec. Exec. Exec.
1 2 3

Memory request

Pipelining

Fetch Fetch Load Fetch
5 ) 2 7L

Idle Decode Decode Idle Decode
5 6 7

Idle Exec. Exec. Idle
5 6

Memory request

Instruction

Unit

Execution
Unit




3.2 CGau trac thanh ghiea 8088

8088 co 14 thanh ghi 16-bit

&K

BX

=X

(B

Seneral Purposs

Ind=x

EF

=P

=1

()

Segment

Status and Control

cC3S

=3

Flags

0=

IP

ES




Cau trdc thanh ghiga hy x86




Accumulator
Base
Counter
Data

Code Segment
Data Segment
Stack Segment
Extra Segment

Instruction Pointer
Stack Pointer
Base Pointer
Source Index

AX
BX
CX
DX

A

A

A

Cau truc thanh ghi 8086/8088
7 07 0
AH AL
BH BL
CH CL
DH DL
15 0
CS
DS
SS
ES
15 0
|P
SP
BP
S|
DI

Destination Index




Cac thanh ghia ning

7 0,7 0
Accumulator AH AL AX
Base BH BL BX
Counter CH CL CX
Data DH DL DX

- CO the truy cip nhr cac thanh ghi 8-bit

- Luu trir tam thoi dit liéu dé truy cip nhanh bin
va tranh Kkidi phai truy cap bo nhé

- C6 cdng ang dic biét ddi vai mot sb cau Bnh



Cac thanh ghi segment

15 0
Code Segment CS
Data Segment DS
Stack Segment SS
Extra Segment ES

- Luu trir dia cH segment &a mdt 6 nhy can truy ép
- Két hop voi cac thanh ghi offset b dinh



Cac thanh ghi offset

Instruction Pointer IP
Stack Pointer SP
Base Pointer BP
Source Index S|

Destination Index DI

- Luu trit dia cH offset @ia mdt 6 nhy can truy ép
- Két hop voi cac thanh ghi segment dthtinh



Thanh ghi ¢

15 0

X | x| X | x |OF|IDF|IF |TF|SF|ZF| x [AF| X |PF| x |CF

- Khdng phii tat ca cac bitdéu dugc Sr dung
- Moi bit duoc St dung duoc goi Ia mot co

- CAc © déu cb tén va co thdugc Lap/Xoéa
reng k

- Bao ¢obm céc ¢ trang thai va cac&diéu
khién




AC (Alignment check)
(VM) Virtual mode
(RF) Resume

(NT) Nested task
(IOPL) Input/output
privilege level

(O) Overflow:

(D) Direction

() Interrupt

(T) Trace

(S) Sign

(2) Zero

(A) Auxiliary Carry
(RREE]Y
(C) Carry

8086, 8088, 80186

l 80286

80386, 80486DX

80486SX




3.3 Phrong phap qgan ly bd nho

- B6 nhé duoc xem la ndt tap hop cac 6 nla

- Mdi 6 nhg dugc nhan dang kang mdt Pia cH
vat Iy duy nfit 20-bit

- Trong hat dong truy ép mot 6 nhy, bia ch
vat ly caa ndduoc tao ra tr hai gia ti 16-bit;
bia cH segment vaia ch Offset

- Pia cH logic =bia cH segmenBia chi offset



Moi lién he gitaDCVL vabCLG

A=Bus

19 0

Dia chivat ly

A

15 0 /\ 15

Thanh ghi offset.

Thanh ghi Segment

A

A

A




3.4 MO & tap lénh Assembly Ga
8086/8088

Khubén ding: Mnemonics Cac toaramg
Nhom Enh chugn  liéu

Nhém Enh  hoc

Nhom kEnh logic

Nhom Enh R nhanh

Nhom kEnh thao tac string

Nhém Bnh hon hop




Nhém Enh chugn S liéu
Data Transfer Instructions

-Chuyén S liéu (sao chépdsliéu) tir vi tri nay
sang v tri khac

- Nguon $ liéu khong thaydoi

- Pich s& c0 gié ti nhu gid tri cia Ngwn

- C4c Bnh chuyn 9 liéu khénganh hrang dén
cac © trang thai trén thanh ghioc

- Mot 5 1énh tiéu béu: MOV, XCHG



L/ALAA 1 1AANIO0ITIT 111oULTULULIVIIO -

MOV
KRR MY TRIGHRoLn
- Pich: co tit 1a:
1. Mgt thanh ghi 8 hac 16 bit aia VXL
2. Mgt vi tri nhé (1 haic 2 6 nl lién tiép
nhau)
- Nguon: co trt la:
1. Mot thanh ghi 8 hac 16 bit aia VXL
2. Mot vi tri nhé (1 hagc 2 6 nty lién tiep
nhau)
3. Mot gié tri cu thé



Mot SO leu v doi voi MOV

- Pich va Ngwn phai c6 cuing kich &

- bich va Ngwn khéng ti dong thi
thuoc bd nhé

- Néu bich la not thanh ghi segment
cua VXL thi Ngwn khong tlé 1a mot
gia tri cu thé (noi cach khéac, khéng éh
nap gia ti truc tiép cho ndt thanh ghi
segment ng lIEnh MOV)



Data Transfer Instructions - XCHG

Khuon dang: XCHG T/h1,T/h2

- Tac ding: (T/h1)< (T/h2)

- T/h1: cotie la:

1. Mgt thanh ghi 8 hac 16 bit aia VXL

2. Mgt vi tri nhé (1 haic 2 6 nl lién tiép
nhau)

- T/h2: co tit la:

1. Mot thanh ghi 8 hac 16 bit aia VXL

2. Mét vi tri nhé (1 haic 2 6 nl lién tiep
nhau)



Mot SO luu v doi voi XCHG

- T/h1 va T/h2 phi co6 cung kich &

- T/h1 va T/h2 khéng thdong thyi
thuoc bd nhd

- T/h1 va T/h2 khong #hla cac thanh
ghi segment



Cac modeiia ch

- Khi thuc hién Iénh, VXL < thuc hién nhirng
thao tac nht dinh trén 8 liéu, cac 8 liéu nay
duoc goi chung la cac toanang.

- C4c toan hng trong ndt cau Enh ¢ tre 1a mot
phan cia cau ¢nh (@ dang ma may), cé thnam
& mot thanh ghi éa VXL hoac & Bo nho

-Cach xaaiinh toan lng trong cac cawhh
duoc goi la cac modedinh) dia ch



Cac modeiia ch

- Modedia chi thanh ghi: MOV AX,BX
- Modedia cH tuc thi: MOV AL,55h
- Cac modetia cH bo nho: Cac cach tiic xac
dinh dia cH vat Iy aia toan hng ram trong 1
nho:

Modedia cH truc tiép

Céac modatia cH gian tip ...



Modedia cH truc tiép
(Direct Addressing Mode)

MOV CX, [1234h]

reds || Pemaory Instruction
condeni
01 D0 aa MO N, [1234H]
| (0% Fo i b 1] =
8088 nlm:r 34
D00 EE ‘D1ﬂ'ﬂ"- ¥ Mext instrection
o100 £s ]
D00 =
55
| ES |
%
a8
Ll b
P Cx I:IE:':-:H M
D i
s .
Bp | i
D32 34 ED Sounce apeerand
L | 3235 BE
: bl
|




Modedia cH gian tép thanh ghi
(Registerlndirect Addressing Mode )

MOV AX. [SI]

FAFLI

! 0000 =
0110 ae
L n L]
55

ES
A A
X

e

o=

| =p

———

BF

1254 e
o

o b L
o b e

o rRent

Cource o peetamid



Modedia cH co so-chi 6

(Based-lndexedAddressing Mode )
MOV AH. [BX] [SI] + 1234h

FAP LI

Lu R L]

CE

|}

E%

o

| A

=X

S

B>

ax | |

il

o1000 |

LR e Y]
1o
BR Le
000

LE - R |

=
=

MOV AL, [SI) +1234H |

PMExt Rstruction

| Seurce operand



Nh& cAc modatia ch bo nhé nhu thé nao?

Tat ca bat dau trong ng sauiay:

Lay ra O hdic 1 pHan tir tir mdi cot
(Khéng By 2 phan ti tir mot cot)
Phai lay it nhat 1 phan t tir bang



Ccacvia
ac vid
Instruction Comment == Memory Contents
Mode
MOV AX, BX Move to AX the 16-bit value in BX 89 D8 OP  MODE
MOV AX, DI Move to AX the 16-bit value in DI 89 F8 OP  MODE
MOV AH, AL Move to AL the 8-bit value in AX 88 C4 OP  MODE




Move to address DS:DI the 16-bit

MOV AX, [BX]

MOV [BX], AX
Move to memory address SS:BP Register
R R the 16-bit value in AX SO B EEEES

MOV AX, TAB[BX]
MOV TAB[BX], AX
MOV AX, [BX + DI]

Cac viai

acvid

s
MOV [X], AX

Move to the memory location
pointed to by DS:X the value in AX

Move to AX the 16-bit value pointed
to by DS:DI

Move to AX the 16-bit value pointed
to by DS:BX

Register
Register

Move to the memory address DS:BX
the 16-bit value stored in AX

Move to AX the value in memory at
DS:BX + TAB

Register

~elatye 8B 87 Isb msb'gp |wone BEEEE
Register

melatye 89 87 Isb msb o " wone WEEEE
Base Plus

Move value in AX to memory
address DS:BX + TAB

Move to AX the value in memory at
DS:BX + DI



Cac vi i

Addressing

Mode Memory Contents

Instruction Comment

Move to the memory location Base Plus

MOV [BX + DI, AX pointed to by DS:X the value in AX Index

Move word in memory location Base Rel 8B 81 34 12

MOV AX, [BX + DI +12340] & o5y 4+ DI + 1234h to AX register Plus Index B e

MOV word [BX + DI + Move immediate value 5678h to Base Rel
1234h], 5678h memory location BX + DI + 1234h Plus Index

C7813412 7856




, “Ma may
Mot [énh co thé dai tirl dén 6 byte
e Byte 1 gom:
— Opcode (6 bit) xac dinh phép toan can thwc hién
— Bit D xac dinh toan hang & REG cua Byte 2 1a ngudn hay dich:
1: Dich
0: Nguon
— Bit W xac dinh kich c& cua toan hang la 8 bit hay 16 bit
0: 8 bit
1: 16 bit
« Byte 2 gdm:Mode field (MOD), Register field (REG)
Register/memory field (R/M field)






Anatomy ofi an Instruction

Mode Displacement Data/Immediate

MOD field specifies the addressing mode
D W 00— no displacement
N v J 01 — 8-bit displacement, sign extended
OPCODE 10 — 16-bit displacement
11 — R/M Is a register, register addressing mode

[t MOD Is 00,01, or 10, the R/M field selects one of
7 the memory addressing modes

MOD REG R/M




W=0 (Byte) W=1 (Word) W=1 (DWord)

AL AX EAX
CL CX ECX
DL DX EDX
BL BX EBX
AH SP ESP
CH BP EBP
DH Sl =]

BH Dl =]




Code | W=0 | W=1
(0]0]0] AL AX
001 CL CX
010 DL DX

011 =] BX
100 AH SP
101 CH BP
110 DH SI
111 BH D]




00
01
10
11

FUNCTION
No displacement
8-bit sign-extended displacement
16-bit displacement

R/M is a register (register addressing mode)

Examples:
If MOD=00 and R/M=101 mode Is [DI]

I MOD=01 and R/M=101 mode is
[DI+-33h]

If MODE=10 and R/M=101 modes Is
[D1+2233h]

R/M Code
000
001
010
011
100
101
110
111

Function
DS:BX+SI
DS:BX+DI
SS:BP+SI
SS:BP+DI

DS:SI
DS:DI
SS:BP
DS:BX




Code | W=0 & W=1
000 AL AX
001 CL (09,4
010 DL DX
011 =] BX
100 AH SP
101 CH BP
110 DH Sl

111 BH DI

R/M Code Function

0[0]0) DS:BX+SI
001 DS:BX+DI
010 SS:BP+SI
011 SS:BP+DI
100 DS:SI
101 DS:DI
110 SS:BP
111 DS:BX










REG Code
000
001
010
011
100
101

Segment reg.
ES
CS
SS
DS
FS
GS

Example MOV BX, CS

Opcode 10001100

MOD=11 (register addressing)
REG=001 (CS)

R/M=011 (BX)

8CCB




Ma may

REG xéac dinh thanh ghi cho toan hang th& nhat

REG W=20 WwW=1
000 AL AX
001 CL CX
010 DL DX
011 BL BX
100 AH SP
101 CH BP
110 DH Sl

111 BH D




Ma may

MOD va R/M cung nhau xac dinh toan hang th hai

i T = = T

CODE EXFLAMNATION

M3 Mamory Mode, no displacement
Bolboee 5"

o Bgmepry Made, &-bif
displacemen] falows

10 Memory Made, 16-bi
displacement fallows

19 Fagiglar Moda [no
dhisplacemani)

"Encept whan R/ = 110, fhan 16-bif
displacaman [cllows

&l



Ma may

MOD va R/M cung nhau xac dinh toan hang th hai

_ MOD =11 EFFE[:TWEAl:mnEEEEM.t:uLm:m J
| AW | W=0 | wet | /M MOD=00 MOD =01 MOD =10
— I A bt i

| - | AL AX 00D | (BX)« {30 (BEN+(SN+D8 | (BX)+ (50« Db
W | Cl Cx 001 | (BX)+40l) [BEpe (D048 | 3N+ (00 + D1
Mo | Dl oy 010 | (BP)+(S0) | |BPRS0+08 | (BP)+ (Sl e D16
11 | Bl By 011 | (BP)+ (DI} {BPI+iDI+08 | (BPj+(Dn+DE |
0 | AM 4 100 | 50 {50+ D8 | (50D
o cH | ae 10 | ol {00+ D8 | (DI« D6
M | O 8 | 10 |DIRECT ADDRESS | (3F|+D8 | (BRys D

111 BN | D M | B (B8X]+ D8 (BX)« D&

bl



Vi du

M3 hoa 1enh MOV BL,AL

« Opcode dbi véi MOV [a 100010
« Ta ma hoa AL sao cho AL la toan hang nguon:
— D =0 (AL la toan hang nguon)

« W bit = 0 (8-bit)

« MOD = 11 (register mode)

« REG =000 (ma cua AL)

e R/M =011 (ma cua BL)

Két qua:: 10001000 11000011 =88 C3



Nhom Bnh S hoc

Bén @nh tac ang, an chd yden anh hrong aia
lénh doi vai cac ® trang thai

Céac Enh 9 hoc th/throng: ADD, SUB, ...

Cac Enh $ hoc khac: CMP. NEG, INC, DEC, ...
Anh hrong dén cac ¢ trang thai

CF
— OF Pl thuoc vao qua trinh tinc hién phép toan
— AF

— ZF =1 rdu Két qua bang 0
— SF=1 AuMSB aia Kétqua=1
— PF =1 éu byte thp caa k&t qua c6 Parity chin



Arithmetic Instructions - ADD
Khuén dang: ADD Dich,Ngwbn
- Tac ding: @ich) € (Dich)+(Ngwn)
- Pich: co tit l1a:
1. Mgt thanh ghi 8 hac 16 bit aia VXL
2. Mgt vi tri nhé (1 haic 2 6 nl lién tiép
nhau)
- Nguon: co trt la:
1. Mot thanh ghi 8 hac 16 bit aia VXL
2. Mot vi tri nhé (1 hagc 2 6 nty lién tiep
nhau)
3. Mot gié tri cu thé



Anh hrong aia ADD

— ZF =1 réu Két qua bang 0
— SF=1 duMSBaiaKétqua=1
— PF = 1 u byte thip cia k&t gua c6 Parity clin

e CFduoc lap réu tran khdng au (c6 nke tir
MSB)

« OF duoc lap réu tran c6 du:
- COo nhy tr MSB, Khong c6 nly vao MSB
- Co nhy vao MSB, Khong c6 nintr MSB

« AF duoc 1ap néu co nlo tir nibble thip vao
nibble cao (& bit 3 vao bit 4)



Cac © tréen thanh ghie

« Céc bit nfat dinh trén thanh ghiccdieu
khién haat dong haic phan anh tang thal
cua vi xir ly
— CA&c ¢ diéu khién (TF, IF, DF)

« Quytt dinh cachddpung aia vi x ly trong cac tinh
huong nhit dinh
— Cac ¢ trang thai (CF, PF, AF, ZF, SF, OF)
e Bi anh hrong i cac phép toan ahdinh
« Phuc vu cho cacénh cAdiéu kién



Cac o diéu khién

 DF - Direction flag (@ huéng)

— DF = 1: héng xwng

— DF = 0: hréng lén
e |IF — Interrupt flag (G ngat)

— IF = 1: cho phép rig ngoai

— IF = 0: &dm ngit ngoai @oi véi ngat cheduoc)
 TF - Trace flag

— TF = 1: vi Xt ly thuc hién tirng lenh nmot



Cac © trang thal

e Carry e Zero

— carry or borrow at — resultis O
MSB in add or subtract , Sign

— last bit shifted out

_ — result is negative
« Parity » Overflow
— low byte of result has — signed overflow
even parity

N occurred during add or
o Auxiliary subtract

— carry or borrow at bit 3



(Signed) Overflow

e Can only occur when adding numbers of the
same sign (subtracting with different signs)

e Detected when carry into MSB is not equal
to carry out of MSB

— Easily detected because this implies the result
has a different sign than the sign of the
operands

 Programs can ignore the Flags!



Signed Overflow Example

10010110
+ 10100011
00111001

Carryin=0, Carryout=1
Neg+Neg=Pos

Signed overflow occurred
OF =1 (set)

00110110
+ 01100011

10011001

Carryin=1, Carry out=0
Pos+Pos=Neg

Signed overflow occurred
OF =1 (set)



Examples of No Signed

Overflow
10010110 10010110
+ 01100011 + 11110011
11111001 10001001

Carryin=0,Carryout=0 Carryin=1, Carryout=1
Neg+Pos=Neg Neg+Neg=Neg

No Signed overflow occurred No Signed overflow occurred
OF = 0 (clear) OF = 0 (clear)



Unsigned Overflow

 The carry flag Is used
to indicate If an
unsigned operation
overflowed

* The processor only
adds or subtracts - it
does not care If the
data is signed or
unsigned!

10010110
+ 11110011

10001001

Carryout=1
Unsigned overflow occurred
CF =1 (set)



-R

DEBUG's Register Display

...000 SP=0010 BP=0000 SI=0000 DI=0000
...00F IP=004F NV UP DI PL NZ NA PO NC

The state of the Flags are shown in line 2
OV/NV: (no)oVerflow DN/UP: direction

El/DI: En(Dis)abled Interrupts

NG/PL: sign ZRINZ: (not)Zero

AC/NA: (no)Auxiliary PE/PO: Even/Odd

CY/NC: (no)Carry ( set/clear)



Arithmetic Instructions - SUB
Khuén dang: SUB Dich,Ngwn
- Tac ding: (Pich) €« (bich)-(Ngwn)
- Pich: co tit l1a:
1. Mgt thanh ghi 8 hac 16 bit aia VXL
2. Mgt vi tri nhé (1 haic 2 6 nl lién tiép
nhau)
- Nguon: co trt la:
1. Mot thanh ghi 8 hac 16 bit aia VXL
2. Mot vi tri nhé (1 hagc 2 6 nty lién tiep
nhau)
3. Mot gié tri cu thé



Anh hrong aia SUB

— ZF =1 réu Két qua bang 0
— SF=1kuMSBaaKétqu=1
— PF =1 u byte thip aia két qua c6 Parity clin

« CFduoc lap réu tran khong &u (c6 mrgn vao
MSB)
« OF dugc lap réu tran co6 du:
- COmuon tr MSB, Khong cdnuon tir MSB
- COmuon tr MSB, Khong cdnuon vao MSB
« AF duoc 1ap nu coOmuon tir nibble cao vao
nibble tHip (tir bit 4 vao bit 3)



Arithmetic Instructions - CMP
Khuén dang: CMP Dbich,Ngwbn
- T&c ding: (Pich)-(Ngwn)

- Pich: co tit l1a:

1. Mgt thanh ghi 8 hac 16 bit aia VXL
2. Mgt vi tri nhé (1 haic 2 6 nl lién tiép

nhau)

- Nguon: co trt la:

1. Mot thanh ghi 8 hac 16 bit aia VXL
2. Mot vi tri nhé (1 hagc 2 6 nty lién tiep

nhau)

3. Mot gié tri cu thé



Arithmetic Instructions — INC, DEC,
NEG

INC T/h
Trongdo: T/h ¢ tié 1a cac thanh ghi He vi tri nhd
Tac ding: (T/h) < (T/h)+1

DEC T/h

Trongdo: T/h c6 t 1a cac thanh ghi He vi tri nhé

Tac ding: (T/h) €< (T/h)-1

Luu y: CAc Enh INC va DEC khongnh hréng dén oy CF
Lénh NEG T/hPao dau caa T/h (Lay bu 2)

Lénh NEG 8¢ Iap o OF néu giatri cua T/nla gia té am
nhat trong dii gia tri ciia cac  co diu trongzng



Nhom Enh Logic

 Can chi ydén anh hrong aia knh déi véi cac @
trang thai

e Cac Enh logic th/throng: NOT, AND, OR, XOR
NOT A: ~A

AND A,B: A&=B

ORAB : A|=B

XOR A,B: A=DB

« NOT khénganh hwngdén cac ¢ trang thai.

e Cac Enh khac:

CF=0

OF=0

ZF =1 ru Két qua bang 0

SF=1 AuMSB aia Két qua =1

PF = 1 du byte thp caa k&t qua c6 Parity chin
AF khbéng xaatinh



AL 1100 1010
NOT AL
AL 0011 0101

AL 0011 0101

BL 0110 1101
AND AL, BL

AL 0010 0101

AL 0011 0101

BL 0000 1111
AND AL, BL

AL 0000 0101

AL 0011 0101

BL 0110 1101
OR AL, BL

AL 0111 1101

AL 0011 0101

BL 0000 1111
OR AL, BL

AL 0011 1111

AL 0011 0101

BL 0110 1101
XOR AL, BL

AL 0101 1000




Mot s6 irng dung

» Bal toan Xoa bit Xoa nmot bit naodo cua
mot toan fang ma khéng laminh hréng dén
cac bit condi caa toan hngdo

 Bai toan Kém tra bit Xacdinh ot bit ndo
d6 cia Mt toan fang 1a Bing 0 hay 1 (thdng
gua gia tr caa mot co trang thai)

» Bal toan lap bit: Lap mot bit naodd cia
mot toan lang ma khong lamnh hréng dén
cac bit conai caa toan hngdo



Nhom Enh logic

Cac Enh logic khac: Enh TEST, Cacédnh dch
(Shift) va Cacé¢nh quay (Rotate)

Lénh TEST chkhac Enh AND la khdng gk lai
két qua cia phép toan

Cé&c Bnh dch va Cacdnh quaydéu cé hai khudn
dang:

Khuon cing 1: Mnemonic Toandmg,1

Khuon ding 2:Mnumonic Toan rang,CL

Tac ding aia mot cau énh theo khuon dang 2
giong nhr tac ding lién tép aia N cau énh trong
ung theo khudnghg 1, \6i N la gia ti cua thanh
ghi CL



Register




Shift right SHR

Register




Register







Rotate left/right
(Quaytral/phal khonggua carry




Nhom Enh € nhanh

Lam thaydoi trat tu thuc hién Iénh binh throng
caa vi X ly

Lénh nhiy khéngdiéu kign: IMP

Céac knh nhiy cédiéu Kien: Ixxx

Lénh lip: LOOP va céac kin thé ciia né

Cac knh c6lién quan dén Cheong trinh con:

- CALL (i chirong trinh con)
- RET (tw vé chwong trinh goi)

Cac knh colien quan den Chrong trinh con phc w ngat
- INT (gpi chwrong trinh con phc vy ngat - Gol ngat)
- IRET (quay ¥ chwong trinh gi ngat)



Lénh nhay khongdiéu kién

JMP nhan
— Nhay gan: E9 xx xx (3 byte)
— Nhay ngin:  EB xx (2 byte)
— Nhay xa: EA xx xx xx xx (5 byte)

Nhan: tén do ngol l4p trinh tr dat ra theo qui fic dat tén
ciia Assembler va co &hiat vao tneéc mpt cau knh kit ky
trong chrong trinh cuing ¥i ddu :

nhan: Cau énh ain thec hién

Nhan € duoc dich thanhdia ch/

Khoang cach nhy: Khaang cachdgi so (c6 dau) tir 1énh
nhay den lénh @in thic hign



Co ché thuc hién [énh nhiy

« C&c Enh nhiy ngin va din chi lam thaydoi
gia tri cua thanh ghi IP
— Lénh nhay ngan cdng khaing cach nhy 8-bit c6 diu
vao gia ti hién thoi caa IP
— Lénh nhay gan odng khaing cach nby 16-bit co diu
vao gia ti hién thoi caa IP
e Lénh nhay xa lam thaydoi ca CS va IP
— Gan cho CS va IP cac gia mnoi



Ma may d@a kEnh nhy

1106:0100 EB2A JMP  012C
« 012C-0102=002A
1106:0102  EBFC JMP 0100
e 0100-0104=FFFC
1106:0104  E97FO00 JMP 0186
« 0186-0106=0080 (too far for short!)
e 0186-0107=007F
1106:0107  E9FS5FE JMP  FFFF
 FFFF-010A=FEF5



Céac Bnh nhiy codiéu kien

Jxxxnhan

— CO6 ¢in 40 menmonic khac nhau

Céac Enh nhiy diéu kién don: phu thuoc vao gia ti
cua 1 ©.

JNZ/INE - NRy néu oy ZF = 0, nglia 1a It qua
cua phep toan tivc dd khac khong

JC - Nhay néu CF = 1, ngta 1a caudnh trudc do
lap oo carry

JZ/JE

JNC



Céac Bnh nhiy codiéu kien

Tat ca cac Enh nhiy cddieu kién phai la nhay
ngan

— khaang cach nlly: -128 to +127 bytes

T6 hop Voi 1énh nhay khdngdiéu kieén dé co the
vuot qua gol han nay.

Céac Enh nhiy dieu kien kép: ph thuoc vao gia
tr1 caa nheEu o

JB/INAE

JNL/IGE



trng ding aia cac énh nhiy cédiéu kién

« Két hop i IMP dé xay drng cac &u tric hp
trinh o ban:

- Cau trtcdieu kién
- Cau truc bp

e Cac Enh nhiy thuong theo sau caémh lam thay
doi gia tri cua cac o trang thai:
— CMP
— TEST ...



Cau tracdiéu kién

mov ax,n
cmp ax,/

]z nhanl

énh 1

Jjmp nhan2
nhanl:l é&nh 2
nhan2:l énh 3




Cau trac Bp

mov ax,n

nhanl: cmp ax,0
jz nhan2

| &énhi

sub ax,2

jmp nhanl

nhan2:1 énhk



Cau tracdiéu kién - AND

char n; int w,X;
If (N>='A" && w==Xx)
whatever();

If(N>="A'&&W==X)

mov ah,n

cmp ah,'A

jJl nogo

mov ax,w

cmp ax,x

jne no_go
;then-part

call whatever
nogo:



Cau tracdiéu kién - OR

char n,k; unsigned int w; :1f(n<>k|jw<=10)

if (n<>k || w<=10) g‘rﬁ;’ 2

whatever(); ine then_
cmp w,10
ja end_if
then _:
call whatever
end_If:



LEnh LOOP

e LOOPnNnhan
— Giam CXdi 1
— Néu (CX) <> 0thi mov cx,9
IMP nhan. Ku khang han:|énh
thi tiép tuc thec hién | énh 2
lénh theo tht tu binh | énh 3

thuong loop nhan



LOOPZ/E va LOOPNZ/E

Céc bén the cua e Luuy: LOOP gim
LOOP CX nhung khonganh
Gia tri ciia @y ZF c6 nudng dén cac o

the lam ket thic m | | 5opz == LOOPE
vong &p B

Loop while ZF/equal ° LOOPNZ==LOOPNE
&& CX!=0 e CAac Enh trong vong
Loop while (NZ/ not lap co the tacdong den

equal) && CX!=0 co ZF (CMP ?)



Chuong trinh con

e Chuong trinh con trong ngon BigAssembly
duoc goi la Tha tuc (Procedure)
e M6t thu tuc c6 the duoc thec hién nhiéu 1an
« COlién quan dén stack:
- leu gitr Pia ch quay \&
- lru gitr gia tr caa cac thanh ghiva vi xa
ly



Stack ?

« Cautrdc dr liéu LIFO & RWM

- PUSH : ghi @ liéu vao stack,
- POP:doc di liéu tr stack

e (SS:SP) i dén dinh ala stack
 (SS:BP) truy ap stack ngu nhién (khéng
theo LIFO)



Stack Initialization

 The .stack directive hides an array
allocation statement that looks like this
— The_Stack DB Stack_ Size dup (?)

 On program load...

— SS Is set to a segment address containing this
array (usuallyrhe_stack starts at offset 0)

— SP Is set to the offset ofe Stack+Stack Size
which is one byte past the end of the stack array

e This is the condition for an emps$yack



Initial Stack Configuration

stack 12 ;Reserve space for the stack

 Loader determines actual segment address
for the start of the stack

— This I1s an empty stack

 gsoEm) T
SS:0340 SP:000C



How Does The Stack Work?

* The stack grows backwards through

memory towards the start of the stack

segment
<. StackSize:000C
T T 11

\ SS:034OI x SP:OOOSI

* Push decrements stack pointeg=mn
Pop increments stack pointer =)




PUSH

« PUSHNgwn
— Push ngéon vao stack

+ PUSHF
— Push thanh ghiccvao stack

e Lénh PUSH trdc hét s8 giam SPdi 2 roi
luu gié ti ciia ngwn vao \i tri nhé duoc trd
b6l (SS:SP)




Vidu PUSH

3C

09

A4

40

2C

FF

A2

43

07 [0GIACI2A109] 46

PUSH AX AX: 0123!

\ SS:0340 I

3C

09

A4

40

2C

FF

A2

\ SS:0340 I

x SP:OOOSI

46

SP:OOOGI




POP

 POPdich
— Pop dr lieu tir dinh stack vadiich
e POPF
— Pop dr liéu tir dinh stack vao thanh ghdc

e Lénh POP tréc hét copy di liéu dugc tro
boi (SS:SP)ién dich i ting SP 1én 2



Vidu POP
3C |09 |A4|40]2c | FF | A2 [23]01]061MCI2AT00] 46 |

\ SS:034OI ¥ SP:OOOGI

POP ES
3C| 09 [A4[40|2C|FF|A2[23]01 [06IACI2AI00] 46

4

\ SS:034OI — \ SP:OOOSI



Tran stack!

< StackSize:000C =
— )

‘ SS:0340 I ‘ SP:FFFﬂ

e Stack Overflow

e Stack Underflow
< StackSize:000C =

\‘ SS:0340 I ‘ SP:OOODI



Thu tuc

Tén Tha t uc PROC ki éu
thanc wath 4 tuc
RET :quay v é& chuong trinhg ol
Tén Tha t uc ENDP
e kicula NEAR hdic FAR
— nggm dinh 1a NEAR
e Mot tha tuc ¢ the cO nhéu lénh RET



Lénh CALL va RET

e Gol mot thu tuc (NEAR)

CALL Teéen Th tuc

— push IP vao stack

— copy diachH cua Tén_Th tuc vao IP
e Tré vé tir mot thu tuc (NEAR)

RET

— pop gia ti ¢ dinh stack vao IP



Thu tuc Far

+ Goi thituc (FAR)
CALL Tén thi tuc
— lan leot push CS va IP vao stack
— copydia ch cua Tén_th tucvao CSvallP
e Tré vé tir thu tuc (FAR)
RET
— pop gié ti tir dinh stackan luot vao IP va CS



Goi ngat

* Goi ngat la mot 161 goi thu tuc dac biét
— FAR
— Thanh ghi & phai duoc bao toan

e INT S6 ngat
— Thanh ghi ¢ duoc push, TF va IFixoa
— CS va 6l IP dugc push

— Pia cH cia mot chuong trinh con phc vu ngat (Vector
ngat) teong tng Vo1 SO ngat dugc copy vao CS va IP



Tro ve tir ngat

e |IRET
e Tac ding aia Iénh:
— Giati ¢ dinh aia stackduoc pop vao IP
— Gia ti ¢ dinh aia stackduogc pop vao CS
— Giati ¢ dinh aia stackduoc pop vao thanh ghioc

 Chuong trinh b ngat tiép tuc thec hién deong nhr
khong coO chu§n gi xay ra



Xuat ky tu ra man hinh PC

 Ngit 21h
— Ngat nay 1o tro rat nhiéu dich w trén PC

— Nhin dang dch w bang $ dich wi (s6 ham). $ dich
vu can duoc mp voa thanh ghi AH
— Tuy theo trng dch w, c6 the can thém ndt so d6i so
khacduoc mp vao cac thanh ghi xakinh
« AH =2, DL = Ma ASCIl @a ky fr can xuat
— Ky tu duoc hién thi tai vi tri hién thol caa con tb



Xuat xau ky tr ra man hinh PC

 Dich w 09h @ia ngit 21h
— DX =bia cH Offset dia xau (trongioan dix liéu)
— DS =bia cH segment ¢a xau
— Xau ky tr phai két thuc king ky tr '$’

« Dé nap dia ch offset dia xau vao DX, co ih
— LEA DX, Ténxau
— MOV DX, OFFSET Tén xau



Nhap 1 ky tr tor ban phim PC

» Dich w 01h @ia ngit 21h
e Khi NSD go ndt ky tu tir ban phim:
— Ky tu € hién trén man hinh
— AL s€ chira ma ASCII @a ky tir do
« AL=0 néu ky tr dugc nhap la ky tr diéu khién



Nhom knh thao tac string

« Chung ta Hu: string 1a nét mang byte héc
tr nam trong & nhé
e Cac thao tac string:
— Sao chep
— Tim kiém
— Luu trix
— S0 sanh



Cacdac diem

« Nguon: (DS:Sl),Pich: (ES:DI)
— DS, ES chhabia chH Segment ¢a string
— Sl, DI chrabia cH Offset @ia string
e Co huong DF (0 = Up, 1 = Down)
— DF = 0 - Tang dia cH (trai qua phi)
— DF =1 - Gam dia cH (phal qua trai)



Chuyén (Sao chép)

« MOVSB, MOVSW

— Chuyén 1 byte hac 1 word tr vi tri nhd nay
sang Y tri nhd khac
— Tac ding aia kénh:
« Sao chép byte/wordr(DS:Sl)dén (ES:DI)
 Tang/Giam Sl va DI 1 héc 2 gia ti
— Néu CX chra mbt gié tri khac khong:

* REP MOVSB héac REP MOVSW &ty dong sao
chép (CX) &n va CX € vé khbng



Vi du:Sao chep @ng

; Sao chép 10 bytett mang a sang ndng b, gé sir (DS) = (ES)
mov cx, 10
mov di, offset b
mov si, offset a
cld xoa ¢ o DF
rep movsb



Vi du: Tinh tién cac 6 nh

mov CX, /

mov di, offset a+9
mov sl, offset a+6
std |l apc o DF

rep movsb ; S| s

? < o QI




Vi du

pattern db "l@#*"
db 96 dup (?)

mov CX,96

mov sl, offset pattern
mov di, offset pattern+4
cld

rep movsb B
SI |~ i

- ] >




Luu trir string

STOSB, STOSW e Thuongduoc st dung
+ Copy AL haic AX co tien © REP va 8
vao ndt mang byte lan lap trong CX
hoac word
— Dich (ES:DI)

e Tang haic Giam DI
— phu thuoc DF



Vi du:
arr dw 200 dup (?)

mov ax,50A0h
mov di,offset arr
mov cx,200
DI
cld AX - 1DD >
rep stosw
A050A050 | [ [ [ [ |

arr




Nap String

« LODSB, LODSW
— Byte hdic word ai (DS:Sl) duoc copy vao AL
hoac AX
— Sl ting haic giam 1 hdic 2 gia ti phu thuoc DF
e Thuongduoc dung wi STOSX trong Mt
vong Bp dé xir Iy tirng phan tr trong nt
mang



mov di, offset b
mov si, offset a
mov c¢x,30
cld
Ip:
lodsb
and al,0DFh
stosb

loop Ip

Vi du:



Quet String

SCASB, SCASW

e So sanh AL hac AX vél byte haic word
tal (ES:DI) va tr dong ting haic giam DI

e Lénh nayanh hrongdén cac ¢ trang thai
— Tuy theo Kt gua so sanh

— Dung trong mt vong hp REPs
« REPZ, REPE, REPNZ, REPNE



Vi du

arr db 'abcdefghijkimnopgrstuvwxyz'

mov di, offset arr
mov CX,26

cld

mov al,target

repne scasb

jne nomatch



So sanh String

CMPSB, CMPSW

* S0 sanh byte @ word ti (DS:SI) Wi byte
haac word &l (ES:DI), tacdongden cac ¢
vatang hoac giam Sl va DI

« Thuong dungdé so sanh hai éng wi nhau



Vi du

mov Si, offset strl
mov di, offset str2

cld

mov cx, 12

repe cmpsb

1 strlsmaller
[o str2smaller

;the strings are equal - so far

If sizes different, shorter string Is
less



Nhém Enh hon hop

- Cacl énhL ap/Xod tr ucti épcacc o

STC, CLC
STD, CLD
STI, CLI

- L &énh NOP (No Operation): Khdng lam
gi!l!
- L énh NOP th wong dueoc dung trong cac
vongl &apt aotr é& (delay)b angph anmem
- Cacl énhNh ap/Xu &td @ li éu déiv éi
cacc ongl/O

IN

OouT



Lénh IN

- Néu biach i cuac éngNh & hon hoic
bang FFh:

IN Acc, ®Piach i céng

- Trong dbé:Acccé th & la ALho &c AX
- Nhapd @ li éut & céngvao Acc

- Néu biach i caac éngL énh on FFh:

MOV DX, Ppiach i céng
IN Acc, DX

- Trong do: Acc c6 th & la AL ho &c AX
- Nhapd @ li éut & céngvao Acc



LEnh OUT

- Néu biach i cuac éngNh & hon hoic
bang FFh:

OUT piach i céng, Acc

- Trong dbé:Acccé th & la ALho &c AX
- Xudtd @ li éut & Accrac éng

- Néu biach i caac éngL énh on FFh:

MOV DX, piach i céng
OUT DX, Acc

- Trong do: Acc c6 th & la AL ho &c AX
- Xuatd @ li éut @ Accrac éng



Tom tit chueong

- Tinht wongthichv & C&au tric thanh
ghic tacac vix @ lyh o x86

- Tinht wongthichv & Tap!l énhc tacéac
vix @ lyh o x86



Ky thuat Vi x|y

pién tir-Vién théng
Pai hoc Bach khoa Pa Nang




Chuong 4

4.1 Phén loai bo nhé ban dan
4,2 Hoat dong cua cac chip EPROM
4.3 Hoat dong cua cac chip SRAM

4.4 Bus hé thong cua hé vi xur' ly 8088
4.5 Bai toan thiet ké bo nhd




Muc tiéu\a bién phép thict ké

s Ghép noi cac chip nhd EPROM va SRAM
voi Bus hé thong sao cho khong xay ra
xung dot:

= Thuc hién mot mach giai ma dia chi bo
nhd dung cac chip giai ma hoac cac cong
logic hoac két hgp ca hai




4.1 Phan lai bo nho ban dan

SAM
(Sequential Access Memory)




4.2 Cac chip EPROM

m chan dir liéu

p chan dia chi

Piéu khién doc
Chon chip

Cac chan diéu khién




Dung lrong cua 1 chip nho

Mot chip nhé dugc xem nhu mot mang
gom n 6 nhd. Moi 6 nhé Iuu trir dugc m-bit
dir lieu

Dung Iugng cua chip thusng dugc biéu
dién: nxm

Vi du: Mot chip co dung lugng 2Kx8 nghla
la ch|p d6 c6 2048 6 nhé va moi 6 nhd cd
thé luu trir dudc 1 byte dir liéu

m chinh la s6 chan di lieu cua chip
log,(n) = p la s6 chan dia chi cua chip




IHoat dong ghi dir lieu vao EPROM

= Viéc ghi dir lieu vao EPROM duaoc goi la lap
trinh cho EPROM

» Dudc thuc hién bang thiét bi chuyén dung
goi la BoO nap EPROM

= Chan Vpp duoc caF dién ap tuong Ung VOi
a

tung loai ch|p goi la dién ap Iap trinh

= DU lieu tai cac chan dir lieu sé dugc ghi
vao mot 6 nhd xac dinh nha cac tin hiéu
dua vao G cac chan dja chi va mot xung
(thudng goi la xung lap trinh) dua vao
chan PGM




IHoat dong doc dir lieu ttr mot chip EPROM

Pé doc di liéu tir 1 6 nhd nao do cua
1 chip EPROM nao do, Bo vi xU' ly can
phai:

Chon chip do: 0

Ap cac tin hiéu dia chi cia 6 nhé can doc vao céac
chan dia chi A _; - A,

KEét qua la m bit dr lieu can doc xuat hién & cac




Ho EPROM théng dung 27x

SO hieu cua chip

Dung luong

2716

2KX8

2732

4Kx8

2764

S8Kx8

27128

16Kx8

27256

32Kx8

27512

64Kx8

Bang 4.1 Ho EPROM 27x




s SO d6 Chén
cua 2716
va 2732




EPROM 2764

Cac chan dia chi

13
AD-A12

M2764A
Chon chip

Piéu khién doc

QO-Q7

Cac chan di liéu

AlDDVTEB



EPROM 2764

Mode E G P A9 Vep | Q0-Q7
Read Vi ViL Vi X Ve Data Out
Output Disable ViL Vi Vi X Vee HI-Z
Program ViL Vi Vi Pulse X Vpp Data In
Verify ViL ViL Vi X Vep Data Out
Program Inhibit Vi X X X Vpp HI-Z
Standby Vi X X X Vee Hi-Z
Electronic Signature ViL ViL Vi Vip Ve Codes Out

Note: X = Viwor Vi, Vio =12V £ 0.5%.




Lap trinh cho 2764

Trudc hét can phai xoa

« Xoa mot chip tuc la lam cho tat ca cac bit = 1
X0a mot chip EPROM bang tia cuc tim
Lap trinh bang cach:

e VPP mac @ muic 12.5V

« E va P déu ¢ muc thap TTL

Cac bit d lieu dua vao cac chan di lieu
Cac bit dia chi dua vao cac chan dia chi




4.3 Cac chip SRAM

P chan dia chi m chan dir lieu

Piéu khién doc
Chon chip
Diéu khién ghi

vV V. V




Poc dir lieu tr mot chip SRAM

Pé doc dir liéu tir 1 6 nhé nao d6 cua 1 chip
SRAM nao do, vi xu' ly can phai:

= Chon chip do: 0

= Ap cdc tin hiéu dia chi vao A,_; - A,

KEét qua la m bit A lieu can doc xuat hién &
cac chan dir lieu D,,.; — Dg




Ghi dir lleu vao mot chip SRAM

Pé ghi m bit dir liéu vao 1 6 nhé nao do cua
1 chip SRAM nao do, vi xu ly can phai:

= Chon chip do: 0

= Ap cdc tin hiéu dia chi vao A,_; - A,

= Ap m bit dir lieu can ghi vao cac chan dir
liéu D, — D,

s Ghi: O

KEét qua la cac bit dir lieu & cac chan dir liéu
sé dudc ghi vao 6 nhd da chon




4.4 Bus hé thong ctia 8088

Bus dia chi 20-bit: gom cac dudng dia chi
dugc ky hieu tu A g dén A,

Bus dir lieu 8-bit: gom cac dudng di lieu
dugc ky hiéu tu D, dén D,

Bus diéu khién gém cac dudng diéu khién
rieng |é phuc vu cho hoat dong truy cap
bo nhd va cac cong I/O0, moi derng
terdng dugc ky hiéu bang tén cua tin hiéu
diéu khién

Bus hé thong khong ndi truc ti€p voi cac
chan cua 8088: thong qua cac mach dém,
chot.




80x86 MIcroprocessors

Product

Year Introduced

Technology

Clock Rate

Number of Pins

Number of

transistors
Number of

instructions

Physical Memory 16M4GB

Virtual Memory 64T

Internal Data Bus 32

External Data Bus 16,32

Address Bus 24,32

Data Types 8,16,32




3088/8086 Microprocessor

s DIP 40 pin

= Data bus
e Bus diI lieu trong :16 bit

e Bus diI lieu ngoai cua 8088: 8 bit dung
ADO-AD7/

e Bus diI lieu ngoai cua 8086:16 bit dung
ADO-AD15

e ALE (Address Latch Enable)




3088/8086 Microprocessor

s Bus dia chi
e ALE = 1
e SU' dung 74LS373 dé tach va chot dia
chi
= D3u vao: ADO-AD7 (8088) hodc ADO-AD15
(8086) va ALE

= DAu ra: A0-A7 (8088) hodc A0-A15 (8086)




So’ do chan ctia 8088

jrEele:

A15

A 1EISE

A 1TSS

A 1BSS

A 1SS

S=0 (HIGH?
I TS T

R

HOLD  (gs STo)
HLDA (s ST1)

AT (LoCK )
I T =
DTy R (510

j e i | (20 )

L I (E00)
IFT .= (Qs1)
TEST

EEATYY

EE=ET




So do chan 8088/3086
(Min Mode)

— 40

m
=
m
m
m
m
m
m
m
m
m
m
m
u
u
u
N
u
u
0

:

gubgtuotuututgiyguottuoguo gty

Vcc
AD15
A16/S3
A17/S4
A18/S5
A19/S6
BHE/S7
MN/MX
RD
HOLD
HLDA
WR
I0/M
DT/R
DEN
ALE
INTA
TEST
READY
RESET

Vcc
A15
A16/S3
A17/S4
A18/S5
A19/S6
'SSo
MN/MX
RD
HOLD
HLDA
WR
Io/M
DT/R

>
53
°

>
(=]
W ~NOOOH WN-=

1
2
3
4
5
6
7
8

O
O
O
O
4
O
O
O
O
O
O

0=z
- =
X T
00




Minimum/Maximum Mode

= Anh hudng dén cic chadn 24-31

= Minimum Mode
e Cac chan 24-31 la cac tin hiéu diéu khién I/0
va bo nhé
e Cac tin hiéu diéu khién déu tur 8088/8086
e TuCONg tu vaGi 8085A
= Maximum Mode
e MOt s6 tin hiéu diéu khién dudc tao ra tUr ngoai
e Mot sO chan co thém chic nang madi
e Khi co dung bo dong xu ly toan 8087




So do chan ctia 8088

A8

A9
Al10
All
Al2
Al13
Al4
A1l5

Al6 / S3
Al7 / s4
Al8 /S5
Al9 / S6

SSO
DEN

DT/E
IO/ M




Tin hiéu &’ cac chan cua 8088

Cac chan dia chi

Al6 / S3
Al7 /sS4
Al8 /S5
Al9 / S6




Cac chan Dia chi/Dt lieu

s Cac chan AD, den AD,

s KV thuat Multiplexing: Tin hiéu 6 cac
chan nay luc nay la tin hieu dia chi,
luc khac la tin hiéu dir lieu phu thuoc
vao tin hiéu diéu khién ALE (Address

Latch Enab
s ALE = 1: A

e):
D, dén AD, = A, dén A,

s ALE = 0: A

D, dén AD, = D, dén D,




Cac chan Bia chi
va Cac chan Bia chi/Trang thai

s Cac chan dia chi: Az dén Ag

= Tin hiéu & cac chan nay luon la tin
hiéu dia chi

= Cac chan dia chi/trang thai: A,o/Se
dén A,./Ss;:

« ALE = 1: A,, dén A,

s ALE = O: S6 déen S3




Processor iming Diagram of 8088 (Minimum: Mode)
for Memory or I/O Read (with 74245)




MO ta chan

s BHE
ol B s High Enable

A16/S3

NG Phan biét byte th“’p Va

A18/S5

(chi voi 8086)




MI
wam\Non Maskable

el nterrupt
MR aU Vao ngat

RD

wallkhong che duoc

WR
IO/M
DT/R

1
2
3
4
5
6
7
8




Vcc

wall nterrupt Reguest
wllHaU vVao ngat che
WM\ GI vGi chip diéu
s <hien ngat 8259
=S NTA: chap nhan

TEST

Y
READY | t
RESET g a

1
2
3
4
5
6
7
8




MO ta chan

LK
\:‘:ZJ lock

MolEO U vao dong ho
A19/S6 In. .. .

I\ Oi VOi chip 8284
E_([;LD

ﬁDA

IO/M
DT/R

1
2
3
4
5
6
7
8
9

e Y G G |
O O b WN 20




MO ta chan

= RESET
i<t thic hoat dong hién

A15

N hoi va huy bo Mol thir

A17/54
pilil>a U khi reset
Sso CS=FFFFH

MN/MX

RD DS=0000H

HOLD

g SISEL010]010] !

oM ES=0000H
IP=0000H
Cac cO bi xoa
Hang dol Iénh rong

1
2
3
4
5
6
7
8




MO ta chan

READY
W hen thém mot trang

A16/S3 ;. . .
NG Nai doi (wait state)
A18/S5 E

A19/S6

'SSO

MN/MX

RD

HOLD

HLDA

WR

Io/M

DT/R

1
2
3
4
5
6
7
8
9

N = ed b o b = wd =d = -
© W OO ~NOOO;MPEWN-=2O0




MO ta chan

WD &N tUr 8087 (BO dong
wrse AU

= wEong bo 8088 va

MN/MX ®

EgLD

ﬁDA

DT/R

1
2
3
4
5
6
7
8




MO ta chan

N/MX_
WV inimum mode = +5V

sialViaximum mode =

A19/S6

1
2
3
4
5
6
7
8
9

N = ed b o b = wd =d = -
© W OO ~NOOO;MPEWN-=2O0




MO ta chan — Max

NS0, QS1
WD Ueue status

moalll rang thai cua hang
A19/S6

SSO
MN/MX

i e 0O - No operation

=il e 01 - first byte of
opcode from queue
e 10 — empty the queue
e 11 — subsequent byte
from queue

1
2
3
4
5
6
7
8




MO ta chan — Max

« SO, S1, S2
status Signal Pins (S2-

[ A16/S3

el e 000 — INTA — interrupt

[1 A18/S5
0 Atoise acknowledge

001 — IORT = read I/O port
010 - IOWC - write I/O port
30 [ HLDA 011 - none - halt

ﬁ 100 - MRDT = code access
0 DEn 101 - MRD€="read memory
110 - MWTT — write

TEST memory
111 - none - passive

1
2
3
4
5
6
7
8




1
2
3
4
5
6
7
8

MO ta chan — Max

Vce
A15
A16/S3
A17/S4
A18/S5

SSO
MN/MX

LOCK_

ocks processor to
system bus

Gain the lock by using
OCK prefix on an
assembly instruction

sed with status
signals to prevent
DMA from gaining
ontrol of the buses




1
2
3
4
5
6
7
8

MO ta chan — Max

= RQ/GTO, RQ/GT1
Request/Grant
Bi-directional
5ain control of local

Q/GT1 is connected
to the 8087




MO ta chan — Min

NTA
MWl nterrupt acknowledge

A16/S3

A17/S4 2% 2 9
vl _hap nhan ngat
A19/S6

'SSO

MN/MX

RD

HOLD

HLDA

WR
IO/M

1
2
3
4
5
6
7
8
9

N = ed b o b = wd =d = -
© W OO ~NOOO;MPEWN-=2O0




MO ta chan — Min

ALE
»ROVIN dress Latch

38 [ A1e/s3

37 U A17/s4 nable

36 1 A18/s5
35 [ A19/s6

LNl N hieu G cac chan

Ao chi/DU lieu va

- 3C chan Dia

2B hi/Trang thai lGc
s\ [ F = 1 |3 cac tin
sl icu dia chi

21 U RESET




MO ta chan

ADO-AD 7/
NIl Sc chan Dia

A16/S3

Nedl_hi/DUr lieu

A18/S5
A19/S6

SN hieéu 0 cac chan

3lh2y 15 8 bit dia chi
o hap AO dén A7 khi
S\ E =1 |a 8 bit dir

DEN

= icu DO dén D7 khi

INTA
TEST A L E —_ O
READY -

RESET




74LS373




74LS373

3D
4D
5D
8D
0 7Q

80 |G oC| #8a
Enable

Output control
Function Table

Enable
G D | Output

Figure 11-1. 745373 D Latch




Dung 74LS373 dé tach va chot dia
chi

A19

A1S 42-bit

Address bus

A~
- e

|
8088 Farg
Microprocessor

ADT7|

8-bit
Address bus

Figure 9-3. Role of ALE in Address/Data Demultiplexing




MO ta chan — Min

DEN __
Wl ata Enable

A16/S3

A17/S4 A / -
pioellD L’ lieu co nghia
A19/S6

'SSO0

MN/MX

RD

HOLD

HLDA

WR
IO/M

1
2
3
4
5
6
7
8
9

N = ed b o b = wd =d = -
© W OO ~NOOO;MPEWN-=2O0




MO ta chan — Min

DT/R
MIDicu khién hudng cla

A16/S3

A17/S4 |,n hléu dcr |IéUZ

<l : Tin hieu d{ liéu di
I 2 tir 8088
. Tin hiéu dir lieu di

1
2
3
4
5
6
7
8




MO ta chan — Min

O/M _
SHBPhan biét: truy cap
=W /O hay B6 nho

p"le 1: 8088 truy cap

1
2
3
4
5
6
7
8

nhd




MO ta chan — Min

R

MW : Tin hiéu trén bus

A16/S3

A17/S4 Cr ||éu derC ghl Véo

A18/S5

L0 Nnhd hoac I/0

SSO
MN/MX

2 RD m hl bO nhd ?

HOLD

1
2
3
4
5
6
7
8




MO ta chan — Min

LDA
W -old Acknowledge

poall ) : Ché’p nhan yéu cau
Qisi’ff DMA ¢ HOLD
e Bdo cho Bo diéu khién

EI!ED DMA dudgc phép sur
dung bus hé thong

1
2
3
4
5
6
7
8




MO ta chan — Min

OLD
W\ han tin hiéu yéu cau

A16/S3

Al MA tir BO didu khién

A18/S5

) M A (DMAC)

MAC muon su dung
bus hé thong

1
2
3
4
5
6
7
8




MO ta chan — Min

Vcc
A15 _|
A16/S3

A17/S4
A1a/aJ

1
2
3
4
5
6
7
8




CAc tin hiéu dieu khién

= CO thé si&r dung cac cong logic dé tao
ra cac tin hiéu diéu khién khac tir cac
tin hiéu diéu khién san co
e 3 Tin hiéu:
- RD, WR and 10/M

™ | Signal
MEMR
MEMW
IOR
IOW

Never
RETSERS




Tao ra cac tin hiéu dieu khién
(Min Mode)

NANWANRNY/




Tao ra cac tin hiéu dieu khién
(Min Mode)




8088 Bus — Min Mode

Address
Bus

MEMR

MEMW

Control

OR Signals

10w




1415245




Bus hé thong ctia hé 8088 & Mode Minimum

DT/R

AD7 - ADO

8088

A19/S6 - Al6/
S3

|
I
I
I
05
I
I
I
I
\
|
I
I
I
J
|
I
I
I
I
l
l
l
l
l
l
l
l
l
l
l
l
l
l
l
d

D7 - DO

Bus dia chi

A7 - AO
Al5 - A8
A19 - A16

MEMORY




Minimum Mode 8088

8088 Minimum B6 nhd dwoc chon khi nao? MEMORY
Mode




Minimum Mode
8088

2205 nhé (1MB)

8088 Minimum MEMORY

Mode




Khong gian dia chi bé nho’ 1M

AT AAASEAAYASI ARSI A A
S | g | 7894 | P24
AU 1000

(FE9)

00000

e e e
| el e i

Vi du: M6t dia chi bat ky 34FDOh

0011 0100 11111 1101 0000




B6 nhé day du 1MB

N
o
o
o

g

g ..

3




Neu chi can bo nho ¢6
dung Irong nho hon 1MB
thi gial guyét nhw thé nao?

s Phu thuoc vao cac chip nho san co

s Phu thuoc yéu cau phan bo dia chi
cho cac loai bo nhd vat ly khac nhau




512K dau tien cua khong gian dia chiibo nhe
(Cac dia chi co bit cao nhat A19 = 0)

ATE VARSI AAAAS AT A
S dddd | dddd | a498 | 7§54 | 8200

A0 g7 5492 4000
(F=)

00000

ASISISIE




512K tiep theo ctia khéng gian dia chi bo nho
(Cac dia chi co bit cao nhat A19 = 1)

ATE VARSI AAAAS AT A
S dddd | dddd | a498 | 7§54 | 8200

A0 g7 5492 4000
(F=)

20000




Bo nho 512KB

Lam gi v&i A19?

b

®
T

g Q@

sp [ oo

T




Piéu gi xay ra néu 8088 doc 6 nhé» A0023h?

MOV AH, [BX]




Piéu gi xay ra néu 8088 doc 6 nhé? A0023h?

ATSN Y VARSI RS AN AV
S gl |l ddgg | 7854 | P20

A0
(F=4)
AOOZE

A19 khéng dwoc noi dén by nhé nén
néu 8088 phat logic “1” trén A19 thi
b6 Nhé ciing khong nhan biét dworc.




Piéu gi xay ra néu 8088 doc 6 nh& 20023h?

NAAASEAAAASEAAAAS AT A
1198 | 7654 9210

1000

V6i bo nhd tinh hinh khong c6 gi khac!




Néu Bo nhé gom 2 khoi 512KB nhw thé nay?

i

85 a2 22

2000




CO van de Il

- Xung dot Bus. Hai khoi
nho sé cung cap dir lieu cung mot Iuc
khi 8088 doc bo nho

s Giai phap: Dung A19 lam “nguoci

bhan xu” dé giai quyét xung dot trén

bus. Néu A19 ¢ muc logic “1” thi
khoi nhd tréen hoat dong (khoi nhé
dudi bi cam) va nguadc lai




Bo nhé gom hai khoi nhe? 512KB

6883
N
)
o
o

(o8]
<

&)

9

gv)

s [ oo




Khong gian dia chi bo nhé 1M

AT7GH | AARASEARAATESAAAASEAAAATSAAAS
< e [ Adad [ Ad9g | Ze54 - 92400
AU 1000

(FE4)

00000

/T
|l i




Interfacing two 512KB Memory to the 8088 Microprocessor




Interfacing two 512KB Memory to the 8088 Microprocessor

A

8 s 2.

2000

g v

av)




Interfacing two 512KB Memory to the 8088 Microprocessor




What Ifi we remove the lower memory?




What Ifi we remove the lower memory?




Full and Partial' Decoding

= Full Decoding

o When all of the “useful” address lines
are connected the memory/device to
perform selection

= Partial Decoding

e When some of the “useful” address lines
are connected the memory/device to
perform selection

e Using this type of decoding results into
roll-over addresses




Full'Decoding

A

2\%\ g3.9 -

2000




EFull Decoding

ALY AAAN | ANANOAANN ANAN AN
00 A0 e | gy Zea54 | 2210

— —

(FE9 9976 | 5492 | 1000
30000 0000 | 0000
1111 | 1111

A19 should be a logic “1” for the
memory chip to be enabled




EFull Decoding

ARAASIE AR ARSI
il Al | dagg | 7e54 | 92100
9976 | 5492 | 1L000

0000 | 0000 | 0000 | 0000
1111 | 1221 | 1221 | 1211

Therefore If the microprocessor
outputs an address between 00000 to
7/FFFF, whose A19 is a logic “07, the
memory chip will not be selected




Partial Decoding

i

2000




Partial Decoding

ALY AAAN | ANANOAANN ANAN AN
00 A0 e | gy Zea54 | 2210

— —

(FE9 9976 | 5492 | 1000
00000 0000 | 0000 | 0000 | 0000
7 1111 | 1211 | 1111 | 1111
30000 0000 | 0000 | 0000 | 0000
FEFF 1111 | 1111 | 1121 | 1111
The-vataeot-ATS1sHNSIGNHCANT tothe

memory chip, therefore A19 has no bearing
whether the memory chip will be enabled or not




Partial Decoding

AL9 | AAAA | AAAA | AAAA | AAAA | AAAA
L9 A0 add Al AhYg | 7854 9240

— —

(FE9 9976 | 5492 | 1000




Partial Decoding

AL9 | AAAA | AAAA | AAAA | AAAA | AAAA
L9 A0 add Al AhYg | 7854 9240

— —

(FE9 9976 | 5492 | 1000
00000




Interfacing two 512K Memory: Chips to
the 8088 Microprocessor

8088
Minimum
Mode




Interfacing one 512K Memory Chips to
the 8088 Microprocessor

8088
Minimum
Mode




Interfacing one 512K Memory Chips to
the 8088 Micreprecessor (version 2)

8088
Minimum
Mode




Interfacing one 512K Memory Chips to
the 8088 Microeprecessor (version: 3)

8088
Minimum
Mode




Interfacing four 256K
Memory Chips to
the 8088 Microprocessor

8088
Minimum
Mode




Interfacing four 256K
Memory Chips to
the 8088 Microprocessor

8088
Minimum
Mode




Memory chip#___ IS mapped to:

AT AAARSAARRS ARSI AR A

o A0

(




Interfacing four 256K
Memory Chips to
the 8088 Microprocessor

8088
Minimum
Mode




Interfacing four 256K
Memory Chips to
the 8088 Microprocessor

Minimum
Mode




Interfacing four 256K
Memory Chips to
the 8088 Microprocessor

Minimum
Mode




Interfacing several
8K Memory Chips
to the 8088 P

Minimum
Mode




Interfacing 128
8K Memory Chips
to the 8088 P

Minimum
Mode




Interfacing 128
8K Memory Chips
to the 8088 P

Minimum
Mode




Memory chip#___ IS mapped to:

AT AAARSAARRS ARSI AR A

o A0

(




Interfacing 128
8K Memory Chips
to the 8088 P

Minimum
Mode




Bal giang Ky thuat Vi xw ly
Nganh Dién tlr-Vién thong
Pai hoc Bach khoa Ba Nang
cua Ho Viét Viét, Khoa BDTVT

Tai liéu tham khao
1] Ky thuat vi x& ly, Van Thé Minh, NXB Giao duc, 1997

2] Ky thuat vi x ly va Lap trinh Assembly cho hé vi x&
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Chuong 5
Thiét ké cac cong I/0O
5.1 I/0 duwoc phan vung nhé va I/O tach biét

- I/O dwgc phan vung nh¢ (Memory Mapped 1/0)
- 1/0 tach biét (Isolated 1/O)

5.2 CAc chip MSI dung lam cbng I/0

- Céng ra
- Cbng vao

5.3 Chip 8255

- So' dd chan, So dé khéi chirc ndng
- Cac mode hoat déng

- Giai ma dia chi

- Lap trinh cho 8255



5.1 CAn phan biét 2 kiéu thiét ké

e 1/O dwoc phan vung nhé (Memory mapped 1/O):
- 1 cong dwoc xem nhw mot 6 nhé
- 1 cbng c6 dia chi 20-hit
- dwoc truy cap khi IO/M =0
- khéng can mach giai ma dia chi riéng
. 1/O tach biét (isolated 1/0)
- 1 cong dwoc xem dung 1a 1 céng
- 1 cong co dia chi 16-bit, 12-bit, 8-bit
- dwoc truy cap khi IO/M =1
- can mach gidi ma dia chi 1/0 riéng



5.2 Cac chip MSI thwérng ding 1am céng 1/0

(4L.S373
74LS374
7415244
7415245
Khi so lwong cong it va cd dinh

Cach mac mach sé quyét dinh cho chip 1a
cong ra hay cong vao va dia chi cua no




S dung 74LS245 lam cbng ra

AAAAAAAAAAAAAAAA o

1111119876543210
543210

nmov al, 55
nov dx, FOO0O
out dx, al



S dung 74LS373 lam cbng ra

AAAAAAAAAAAAAAAA o

1111119876543210
543210

nmov al, 55
nov dx, FOO0O
out dx, al



S dung 74LS245 lam cbng vao

Al19 5V
A18 4
: REARAS
A0 s
D7 .
D6 [ ]
05 [ ]
o1 [ ]
03 [ ]
o [ ]
8088 o :
Minimum Do
Mode
nmov dx, FOO0O
In al, dx
AAAAAAAAAAAAAAAA@
1111119876543210
543210




Cong ra

 7aisats

‘system
data bus

) toLEDS

Nesion for "OUT 9H.AL"



Cong vao

S s

D0 N e

: to system

- -D7 ..

LA

Figure 4-2. Design for "IN AL,5FH" ,,



5.3 Chip LSI thwérng dung lam cong 1/0

e PP] 8255

« Khi so lwong céng /0O nhiéu va khéng ¢
dinh

« Cach mac mach sé& quyét dinh dia chi cho
cac cong con vai tro cua cong sé duoc
guyét dinh b&i phan mém



8255 PPI

R,

P A Wy

PAR () 2

PAY (] 3

PAO L] 4

RD O 5

CS O &6 8
GND O} 7

A1 O 8 2
AD [} 9

PC7 O} 10 S5
PC6 O 11

PCS ] 12 S
PC4 (] 13

PCO (] 14 A
pPC1 O 15

PC2 (] 18

PC3 () 17

PBO L[] 18

PB1 ] 19

PB2 [] 20

RER S
OO0 0 0000000000 oooogn

- PA4

PAS
PAG
PAT

RESET

D1
D2
D3

DS
D6
D7
Veco
PB7
PB6
PBS5
PB4
PB3

Table 4-1: 8255 Port Selection

CS*| Al | AQ Selects:

' Flgure 4-4 8255 PPI Chlp

ted by permission of Intel Corporation, - Copy-

right Intel Corp. 1983)

0 10 |0 {PortA

0 |01 [PortB

0 1|0 |PortC

0 | 1 | 1 |Control register

1 | x | x {8255 is not selected

(Reprinted by permission of Inte] Corporation,
Copyright Intel Corp. 1983)



So d6 khdi chire nang ctia 8255

Functional Diagram

power | —* W
SUPPLIES GND

BI-DIRECTIOMAL
DATA BUS

DATA BUS

GROUP A
CONTROL

07-00 BUFFER

READ
WRITE
CONTROL
LOGIC

RESET ——»

INTERMAL
DATA BUS

IZ-EIIT>

GROUP A
PORT C
UPPER

GROUP B

GROUP B
CONTROL

o
PAT-PAD

e
PCT-PCA



Cac mode lam viéc

Mode 0

- PA, PB, PCH (CU) va PCL (CL)
-Cothé Ia Input hoac Output

- Viéc Nhap hoac Xuat div liéu la doc 1ap

Mode 1

- PA, PB

- C6 thé 1a Input hoac Output

- Viec Nhap hoac Xuat di liéu & phu thudc vao mot s6
bit cha PC (c4c tin hiéu handshaking)

Mode 2

- PA

- PA vtra la Input vira la Output )
- Viéc Nhap/Xuat di¥ lieu v&i PA la phu thuéc vao mot s6
bit cua PC (cac tin hiéu handshaking)



Nhom lam viéc

Nhom A: PA va PCH

Nhom B: PB va PCL

Pinh cau hinh lam viéc cho 1 chip 8255:
Gi 1 T dieu khién dinh cau hinh dén
thanh ghi diéu khién cda chip do

Lap/xo4 mot bit ctia PC: Gi 1 T diéu
khién Lap/Xoa bit dén thanh ghi diéu khién
cua chip doé




T diéu khién dinh cAu hinh 1am viéc cho mét chip 8255

TR SSsaOR D

[erd EL] S Fead [T TN [EA) L]

FI'SUURE 4. MO E IDEFIMITIECGN FESRERLST



Tw diéu khién 1ap/xoa bit cho mét chip 8255

CONTROL WORD
prjoejos jos o jozjol foo
T SE TRESET
o 1= BET
DOMT 0= RESET
CARE

HT EETRHESET FL&AG
0=-ACTIVE

FIGURE 5. BEIT SET/RESET FORRAT
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The 8255 Programmable Peripheral Interface

*® Intel has developed several peripheral controller chips designed to support the 80x86
processor family. The intent is to provide a complete I/O interface in one chip.

» 8255 PPI provides three 8 bit input ports in one 40 pin package making it more
economical than 74LS373 and 74LS244

» The chip interfaces directly to the data bus of the processor, allowing its functions to be
programmed; that is in one application a port may appear as an output, but in another,
by reprogramming it as an input. This is in contrast with the 74LS373 and 74LS244
which are hard wired and fixed.

8255 Pins

* PAO - PA7: input, output, or bidirectional port

* PBO - PB7: input or output

* PCO - PC7: This 8 bit port can be all input or output. It can also be split into two parts,
CU (PC4 - PC7) and CL (PCO - PC3). Each can be used for input and output.

* RD or WR

— IOR and IOW of the system are connected to these two pins

* RESET

* AO, Al, and CS

— CS selects the entire chip whereas A0 and Al select the specific port (A, B, or C) or

Control Register.

0 0 0 Fart A

0 0 1 Fort B

0 1 0 Fart C

W] 1 1 Control Register
1 X % 8255 not selectad




Giai ma dia chi cho 8255

Addressing an 8255

Dy~ D et Dy -
’ Br=Do COO0R
BACTOPN OGBS 500 RO ~q RD PortA = . -
irmbertacs _ 255
WH — el TR
. OO0 h
RESET ! FAESET Port B |- “ -
Contral Reg
[~ o & .
002 h
Ag = Ay Port O | " -
From
'E‘-H' .‘I.|_5 B
micro- O — | s
Prooessor
akiress Aig —t:lgl_:‘.-—u-u_‘j |
b= -
- ToSelect | A A CF
[: Port A o0 .0
lk'ﬂ'f Fort B 01 ,0
OV Port & 0,0
Control Reg 1 .0




Mode O - Simple input/output

« Simple 1/0 mode: any of the ports A, B, CL, and CU can be programmed as input or
output.

« Example: Configure port A as input, B as output, and all the bits of port C as output
assuming a base address of 50h

» Control word should be 1001 0000b = 90h
MOV AL, 90h

OUT 53h,AL

IN AL, 50h

OUT 51h, AL

OUT 52h, AL

Mode 1: I/O with Handshaking Capability

» Handshaking refers to the process of communicating back and forth between two
intelligent devices

« Example. Process of communicating with a printer

— a byte of data is presented to the data bus of the printer

— the printer is informed of the presence of a byte of data to be printed by
activating its strobe signal

— whenever the printer receives the data it informs the sender by
activating an output signal called ACK

— the ACK signal initiates the process of providing another byte of data to
the printer

» 8255 in mode 1 is equipped with resources to handle handshaking
signals



L'

Lo =]
b ce
INTR &I l
- — L
o LAK LAIT
OUTPUT l

' E
FIGURES. MOOE 1 iSTROBED GUTPLUT)

Mode 1 Strobed Output Signals

» OBFa (output buffer full for port A)

— indicates that the CPU has written a byte of data into port A

— must be connected to the STROBE of the receiving equipment

» ACKa (acknowledge for port A)

— through ACK, 8255 knows that data at port A has been picked up by the receiving
device

— 8255 then makes OBFa high to indicate that the data is old now. OBFa will not go low
until the CPU writes a new byte of data to port A.

* INTRa (interrupt request for port A)

— it is the rising edge of ACK that activates INTRa by making it high. INTRa is used to
get the attention of the microprocessor.

— it is important that INTRa is high only if INTEa, OBFa, ACKa are all high

— it is reset to zero when the CPU writes a byte to port A



I.. I=5T

1=B

FISURE 7. MGOE 1 (5TRESEELR INFUT)

Mode 1 Input Ports with Handshaking Signals

« STB

— When an external peripheral device provides a byte of data to an input port, it informs
the 8255 through the STB pin. STB is of limited duration.

 IBF (Input Buffer Full) — In response to STB, the 8255 latches into its internal register
the data present at PAO-PA7 or PBO-PBY.

— Through IBF it indicates that it has latched the data but it has not been

read by the CPU yet.

— To get the attention of the CPU, it IBF activates INTR

* INTR

— Falling edge of RD makes INTR low

— The RD signal from the CPU is of limited duration and when it goes high the 8255 in
turn makes IBF inactive by setting it low.

— IBF in this way lets the peripheral know that the byte of data was latched by the 8255
and read into the CPU as well.
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Lap trinh cho 8255

Example 4-5

The 8255 shown in Figure 4-6 is configured as follows: port A as input, B as output, and all the bits of
port C as output.

(a) Find the port addresses assigned to A, B, C, and the control register.

(b) Find the control byte (word) for this configuration.

(c) Program the ports to input data from port A and send it to both ports B and C.

g?r @ gg CZ—— A
IOR—{RD . | D |
A2— A0 —A0 _—__:'>CL
— A1 — A1 _
A7—, ' |

 Figure 4-6. 8255 Configuration for Example 45 .




a

Loig

(2) Tﬁé'pbrt- addresses are as follows:

CS* Al A0 - Address Port

0101 00 - 0 0 50H - PortA

0101 00 0 1 51H Port B

0101 00 1 0 52H Port C ,
0101 00 - 1 1 53H _Control register

(b) The control word is 90H, or 1001 0000.
() One version of the program is as follows:'

MOV ALSOH .control byte PA=in, PB=out, PC=out

OUT 353H,AL :send it to control register
IN AL,50H ;get the data from PA
QUT SIHAL senditto both PB .
OQUT 52H,AL ; and PC - -

Using the EQU directive one can rewrite the above proéram as follows:

PORTA  EQU 50H
PORTB . EQU SIH
PORTC . . ‘EQU  S2H .
CNTLREG - ' EQU 5’3H B
MOV ALSOH

ouT CNTLREG AL LT e ]
IN  ALPORTA gEttfé" X
OUT PORTBAL - sendattohoﬂxPB'”’
OUT PORTC,AL . and PC

JEICTS DR ISR




Lap trinh cho 8255

_Exmﬂple 4-6

(a) Find the port address for Figure 4-7.

(b) Find the control word if PA =out, PB=in, PCO - PC3 =in, and PC4 - PC7=out.

(c) Program the 8255 to get data from port A and send it to port B, In addition, data from PCL is

send out to the PCU.,
DO |Do
D7 <ﬁ> D7 :\> A
oW — W |
IOR —RD
A2 —— Q: cL
— :> cu
A7 —9

Figure 4-7. Configuration for Example 4-6




Lo gial
(a) The port addresses are as follows:

CS* Al A0 Address Port

0111 11 0 0 7CH PortA .

0111 11 0 1 7DH Port B

0111 11 1 0 7EH - PortC

011111 1 1 7FH Control register

{(b) The control word is 83H, or 1000 0011.

(c) The code is as follows.

MOV AL,83H - ;control byte PA=out, PB=in, PCL=in, PCU=0ut

OUT 7FH,AL ;send it to control register
IN AL, 7DH ;get the data from PB
OUT 7CH,AL ;send it to PA

IN AL,7EH ,get the bits from PCL
AND AL,0FH ;mask the upper bits
ROL AL,

ROL AL, ;shift the bits

ROL AL,L - ;to upper position

ROL AL,

OUT 7EH,AL ;send it to PCU

Alternately, the four instructions above of "ROL AL,1" could be replaced with the following two
" instructions:;

MOV CL4 ;count=4
ROL AL,CL ;rotate 4 times




Tao

chudi xung bang phan mém

(Keprinted by permission of Intel Corporation, Copyright Intel Corp. 1983)

A2

A7

‘;’> DO
D7
IoOW — WR

R™ |RD pcal— >

A0 —— A0

—
— Al — A1
—O L Ccs
——

Figure 4-9. Configuration for Example 4-7

Example 4-7

Solution:

MOV
OUT
CALL
CALL

Program PC4 of the

8255 in Figure 4-9 to generate a pulse of 50 ms with 50% duty cycle.

To program the 8255 in BSR mode, bit D7 of the control word must be low. For PC4 to be high, we
need a control word - of "Oxxx1001". Likewisc, for low we would need "Oxxx1000" as the control
word. The x’s are for "don’t care” and generally are set to zero.

Al ;00001001 R ;load the control byte (PC4=1)

93H . AL ;set PC4 to high, sent to control reg
DELAY ;timme for the high part of puise

AL ;000010008 ;load the control byte (PC4=0)

93. AL ;set PC4 to low, sent to control reg
DELAY ;time for the low part of pulse

In the above program, in the instruction "MOV AL,00001001B" the B stands for binary. There are
various methods of writing a DELAY subroutine. Some are shown in Chapter 5.




Bal giang Ky thuat Vi xw ly
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1] Ky thuat vi x& ly, Van Thé Minh, NXB Giao duc, 1997
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Chuong 6
Cac kiéu I/0

6.1 Tham do (Polling)

6.2 /O diéu khién bang ngat (Interrupt)

6.3 DMA (Direct Memory Access)



Al9
Al8

z .

RRIEBEREEE

Tham do

AAAAAAAAAAAAAAAAT R
1111119876543210
543210

5V

——9—9004¢

nmov dx, FO0O0O

in al, dx
cnp al, FF

je L1



Al9
Al8

z .

RBEEEEE

The Circuit

AAAAAAAAAAAAAAAAT R
1111119876543210
543210

sV

B

%

E=.
E=.

AAAAAAAAAAAAAAAA o,
1111119876543210 oW
543210



Vd

Bal toan

e Chwong trinh tao ra hiéu wng “LED chay”:
- Ban dau LED chay tt trén xudng
- Khi nhan phim thap nhat thi LED thay doi
hwong chay
- Khi nhan phim cao nhat thi chwong trinh
két thiic



L1:

L2:

L3:

] ne
r ol

cnp
j ne
J
ror
cnp
j ne

dx,
ah,
al ,
dx,
CX,
CX
L2
ah,
L3
al ,
al ,
L1
L4
al ,

L1

Chwong trinh

FOO0O L4
00

01

al

FFFF

00

01
L6:

L7:
80

nov
I N

cnp
j e

t est
j Nz
Xor
j np
t est
] Z

j np

bl ,
al ,
al ,
L6
al ,
L5
ah,
L6
al ,
L7
al ,
L1

al

dx

FF

01

FF

80

bl



What's

the problem with polling

In the sample program?

Running

Jser mig
switch

_ED takes time

Nt remove his/her finger from the

beforethei n al , dx instruction is

executed

the microprocessor will not know that the

user has

pressed the button



Problem with Polling

nmov dx, FOO0O L4:

nmov ah, 00
mov al, 01

L5:

L6:

L7:

nov
I N

cnp
j e

t est
j Nz
Xor
j np
t est
] Z

j np

bl ,
al ,
al ,
L6

al ,

LS

ah,

L6

al |

L7

al |

L1

al

dx

FF

01

FF

80

bl



Interrupt

 The microprocessor does not check If data
IS available.

e The peripheral will interrupt the processor
when data is available



Polling vs. Interrupt

S
While studying, Ill
check the bucket every 5
minutes to see if it is
alr=ady full so that | can
transfer the content of
the bucket to the drum.

POLLING



Polling vs. Interrupt

N
Il just study. When the
<peaker starts playing
music it means that the
bucket is full. | can then
transfer the content of
the bucket to the drum.

INTERRUPT
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