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1.1 SU PHAT
TRIEN CUA CAC
HE VIXU' LY
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Ho vi mach s0 va cong ngheé

* Integrated Circuits
— Integrated Circuits — IC

— Families of Integrated Circuits :

« TTL Transistor-Transistor Logic
« ECL Emitter-Coupled Logic
« MOS Metal-Oxide Semiconductor

« CMOS Complementary Metal-Oxide
Semiconductor
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— Integrated Circuits classification :

Classification Transistor  Typical IC

SSI 10 or less 54/74 logic gate

MSI 10 to 100 counter, adders

LSI 100 to 1000 small memory ICs,
gate array

VLSI 1000 to 10¢  large memory ICs,
mICTOProcessor

ULSI 10°andup  Multifunction ICs
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— Various series of the TTL logic family :

TTLSeries =~ Prefix Example
Standard TTL 74 7486
High-speed TTL 74H  74H86
Low-power TTL 74L 74186
Schottky TTL 74S  74S86
Low-power Schottky TTL 74LS 74LS86
Advanced Schottky TTL T4AS T74AS86

Advanced Low-power Schottky TTL 74ALS 74ALS86
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— Various series of the CMOS logic family :

CMOS Series Prefix Example
Original CMOS 40 4009

Pin compatible with TTL 74C 74C04
High-speed and 74HC  74HCO04
Pin compatible with TTL

High-speed and 7AHCT 74HCTO04

electrically compatible with TTL
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— Signal assignment and logic polarity :

Positive Logic

Negative Logic

logic level | signal level

logic level

signal level

1
0

logic
value

1

H
L

signal
value

uu dull

O ——
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— Demonstration of positive and negative logic

Xy |z A ¥ z X 0y z
LL|L O(L) O(L) | O(L) 1(L) 1I(L) | 1(L)
L H|L O(L) 1(H)| O(L) 1(L) O(H)| I(L)
HL|L 1(H) O(L) | O(L) O(H) 1(L) | I(L)
HH|H 1(H) 1(H)| I(H) O(H) O(H)| O(H)
Truth table Truth table for Truth table for
with A and L positive logic Negative logic
X X
Y Positive logic Negative logic
AND gate OR gate

11
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SO’_df‘)_ khoi mot may tinh co dién

[nput ;. |Arithmetic
! Logic Unit
ALU) Storage
o £  (Memory)
‘ Output }' ; =
[ / Control /
7 /
CPU

(Central Processing Unit)
Hinh 1.1 May tinh cé dién (Classical computer).
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Phan loai CPU

Nguoi ta ¢ thé chia CPU 1am 3 loai :

* Multi-chip CPU (CPU da chip): Can 2 hay nhiéu chip
LSI dé cai dat ALU va phan diéu khién cua may tinh.

 Microprocessor (Vi xur 1y): ta s& han ché tur
microprocessor (mP/UP) cho mot chip LSI/VLSI chtra
ALU va phan di€u khi€n cua mét may tinh.

 Single chip microprocessor (Vi xu ly don chip): (con
201 la microcomputer/microcontroller) 1a 1 chip

LSI/VLSI chtra toan b0 mdt may tinh nhu ¢ hinh 1.1, va
thuong dugc goi tat la MCU (Micro-Controller Unit).

13
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S0 do khoi may vi tinh
Mot may tinh dua trén vi xu ly thi dugc go1 1a may vi
tinh (microcomputer) va dugc goi1 tat Ia uC (uC)

Data Bus
 Address Bus |
| control Spnatf{ | ]

Memory Microprocessor Input Output

[

Clock

Hinh 1.2 So do khoi eaa méy vi tinh

14

CuuDuongThanCong.com https://fb.com/tailieudientucntt


http://cuuduongthancong.com
https://fb.com/tailieudientucntt

To chirc bén trong cua vi xur ly

Address Bus - A%\dress lines to memory

Internal
Control
Bus

Memory Address Buffer

|

Program Counter

N

Index Register

Stack Pointer

1%1

)'( Status Register

-

!

ALU
Accumulator
Data ¢ d Data Bus Latch/Buffer H‘ gginal
Bus Bus
(To memory Instruction Register H
and
Input/Output)
h' 4
Instruction Decoder %
Interrupt and . Control
Interrupt Circuitry Control % Bus
Request ™
~_Interrupt j\

Acknowledge

Timing

Hinh 1.3 So do khéi té chic bén trong cia vi xi 1y
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Thi du cai diit ngin xép trong bo nhé.

15
3_bit SP Stack 43
0111 18 11010 -:l/" 18
7 Push =
Operation =
10 L0
01H 98 98
0D0H B3 00H B3

SP (stack pointer) trd dén di¥ liéu dang dworc truy cap

Vi du:

PUSH direct
(SP) < (SP) + 1
((SP)) < (direct)

CuubDuongThanCong.com

45
01111 18
Pop 45
Operation
10
) EB
98
00H B3
POP direct

(direct) € ((SP))
(SP) & (SP) - 1
16
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Thanh ghi tich lay (Accumulator)

» Cac két qua cuia cac phép toan cua ALU
thuong dugc cat trong thanh ghi tich lily (cling
duoc goi la ACC). Thi du ALU thuc thi Iénh
ADD (cOng) nhu sau:

;'hmunulﬂm A '
000 0101 1111

Before ADD j ALU " After ADD
Operatiorl Operation

0000 1010
Register

17
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Thanh ghi trang thai (Status Register)

* Trong khi thuc hién mot s6 phép toan s6 hoc
hoic logic, mot so diéu kién nhat dinh phat sinh
ma anh hudng dén trinh tu thuc thi chwong trinh.

» Ngudi ta can phai luu trit cac diéu kién nhu vay
trong mot nhom cac flipflop (hoac thanh ghi)
duoc goi la thanh ghi trang thai (status
register) (cling dugc goi 12 thanh ghi ma diéu
kién) [code condition register]) trong mot
khoang thoi gian dé xac dinh trinh tu thuc thi
chuong trinh.
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Mt so co trong thanh ghi trang thai

Co Z (Zero)

Co S (Sign)

Co C (Carry)

Co HC (Half Carry)
Co OV (Overtlow)

ccccccccccccccccc
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7

Lich str phat trién vi xt ly

Th&i ky dau

1969 - 70 Intel 4004, vi x& ly dau tién, 4-bit Intel 4040,
nhanh hon 4004

1971 Intel 8008, phién ban 8 bit cua 4004
1973 Intel 8080, 10 lan nhanh hon 8008
(Cac san pham twong tw: Motorola MC6800, Zilog Z80)

1974 MITS Altair 8800, may vi tinh dau tién dwoc 1ap trinh
bang BASIC duoc phat trién bdi Bill Gates va Paul Allen.

1977 Apple II, may tinh gia dinh phd cap dau tién Intel
8085, vi xtr ly 8 bit sau cung

1978 Intel 8086, vi x&r ly 16 bit , nhanh hon nhiéu
1979 Intel 8088
20
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Thap nién 1980
e 1980 Motorola 68000

1981 IBM PC vo1 Intel 8088, chay ¢ xung nhip 4.77
MHz v&i mét 6 dia mém 160KB va hé diéu hanh MS-
DOS 1.0/1.1

e 1982 Intel 80286

* 1984 Apple Macintosh, vo1 Motorola 63000

* 1985 Intel 80386

e 1987 Macintosh 11

* 1989 Intel 80486 vai toc do xung nhip 25 MHz cao hon.
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Tw thap nién 1990 tro lai day
* 1990 Microsoft Windows 3.0 ra doi
Motorola 68040 dwoc trién khai.
- 1991 Apple va IBM hop tac dé khao sat RISC
« 1992 Microsoft Windows 3.1 da tré thanh chuan cho cac PC.

« 1993 Intel Pentium (80586) ra d&i, cong nghé MMX dwoc cung cap
sau.

* 1995 Microsoft Windows 95
* 1995 Intel Pentium Pro (P6)
1997 Intel Pentium I

1998 Intel Pentium Il Xeon
1999 Intel Pentium lli

2001 Intel Pentium IV
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1.2 SO PO KHOI
MOT HE VI XU
LY CO BAN
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CPU
Memory /O
! MPU [V ¢
BUS Control BUS
Data BUS
Address BUS
Sm— .- (|| e,
Memory — el Q)
e MPU B

Vvﬁ

CPU

vl
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Memory

vl

/0
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Micro

Memory /0
processor
; T 5 x T 'y
L i !
I I : BUS
4 v v
Hinh 1.6 Két noi vi x( 1y tiéu biéu
26
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Memory system

Buses

Microprocessor

Dynamic BAM (DRAM)
Static RAM (SRAM)
Cache

Read-only (ROM)
Flash memory
EEPROM

8086

8088

80186
80188
80286
80386
80486
Pentium
Pentium Pro
Pentium Il

I/O system

Printer

Serial communications
Floppy disk drive
Hard disk drive
Mouse

CD-ROM drive
Plotter

Keyboard
Monitor

Tape backup
Scanner

VD

Hinh 1.7 Cdc hé thong mdy tinh dua trén vi xu 1y.
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Address bus

Lp < : Data bus
MWTC 4 -
MROC *— s
[OWG [
IORC a ‘J, 7 7—;— * I
Read-only Read/write
memary memory Keyboard Printer
ROM RAM

Hinh 1.8 So¢ do khoi hé thong may vi tinh
Vi MRDC=Memory Read Control=Diéu khién doc b6 nhé
MWTC=Memory Write Control=Diéu khién ghi bé nhé
IORC=I/O Read Control=biéu khién doc I/O
IOWC=I/0O Write Control=Dieu khién ghi I/O
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Microcomputer

[nput
peripheral

Addrcss bus

NS

>

\-\v/-/

N

NS

Input up Memory
port

NS

Output >{ Ourtput
port peripheral

NN

data bus

control bus

Hinh 1.9 Sc do khéi mét hé théng vi x 1y co ban.
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Chu ky nhan (Fetch)—giai ma (Decode)—
thwe thi (Excecution) cua CPU

Fetch ) o o
Nap lénh tu bo nhé vao thanh ghi noi.
Decode Dién dich lénh nhin duge
Execution Thire thi lanh, thi du: doc/ghi dir lién, tinh tedn sé hoe
trén di liéu nhan duoc.
Hinh 1.10 Chu kv nhan—giai ma—thue thi 30
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P

Instruction
Fetch

v

Instruction
Decode

v

Operand
Fetch
v

Exe:cute

v

Result
Store

v

Next
Instruction

Nhén lénh:
Nhén lénh tu bé nhe chuong trinh

Giai mi lénh:
Xdc dinh cde tac déng ean ed va kich thuge 1énh.

Nhin toan hang:
Pinh vi tri d& 13y di lidu toan hang.

Thue thi: Tinh oid tri két qua hoac trang thdi

Luu két qud:
Cat két qua vac bo nhdé hay thanh ghi dé si dung
sau.

Lénh ke:
Xdc dinh dia chi 12nh ké.

Hinh 1.11 Chu k¥ nhdn giai ma thue thi chi tiét hon
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Hai tin hiéu diéu khién co
ban la READ &WRITE
thwong dwoc goi la read
strobe (lay mau doc) &
write strobe (lay mau

ghi).

Cac dworng tin hiéu ket noi véi

y

mot vi xt v tiéu biéu

CuuDuongThanCong.com

—

—>

Clock
Reset

Interrupt
Ready/Wait

BusReg
- BusAck

AO

AlS

DO

D7

Read
Write

—
I ADDRESS BUS
|

R o

.._P
‘ DATA BUS

CONTROL

Hinh 1.12 Cac tin hiéu vi1 xua 1y co ban.
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Cac thanh phan chinh cia CPU

e e ]
YY) —

il
]
-
L ]
L
. Register
. File
-
E -
- L
.".‘ ‘I ., :
"'.‘ -Thanh phan Iwu triv
.'1"
* h . > ’
"'-" Control Unit -Thanh phan thwc thi (xw ly)
-Thanh phan chuyén [tin

Hinh 1.13 Cidc thanh phan chinh caa CPU hiéu]: bus
- Thanh phan diéu khién

35
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Clock

R2
R3
R4

Input

R5

i111]

R6

R7

Load
(7 lines)

YYVYY

—
SELA { =i

il

MU X IE}EELE

Ax8
decoder

T+t
et

SCLD
OPR

B bus

2111,

ALU

# Qutput

Hinh 1.14 T¢ clude cde thanh ghi
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Thidu: R1 « R2 +R3

1. Chon MUX A (SELA): BUS A <
2. Chon MUX B (SELB): BUS B «
3. Chon hoat dong ALU (OPR): ADD (cong)
4. Gidi mi chon Iwa dich dén (SELD): R1 «— Out Bus (két qua tir ALU)
Nhv vay “tif diéu khién” (control word) cé dang sau

R2

R3

S& bit 3 3 3 5
SELA | SELB | SELD | OPR
Ma hoéa ciac viung chon thanh ghi

Ma nhi phan SELA SELB SELD
000 Input Input None
001 R1 R1 R1
010 R?2 R2 R2
011 R3 R3 R3
100 R4 R4 R4
101 R5 R5 R5
110 RO R6 R6
111 R7 R7 R7

CuubDuongThanCong.com

https://fb.com/tailieudientucntt

37


http://cuuduongthancong.com
https://fb.com/tailieudientucntt

Ma hoa cac tac vu (hoat dong) cua ALU

Chon [Tac vu Ky hiéu
00000 |chuyén A TSFA
00001 Tang A thém 1 INCA
00010 ADD A+ B ADD
00101 A-B SUB
00110 Giam A di 1 DECA
01000 AND Ava B AND
01010 OR Ava B OR
01100 XOR A va B XOR
01110 [Bu A COMA
10000 [Dich phai A SHRA
11000 |Dich trair A SHLA

CuubDuongThanCong.com
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Thi du: cac vi tac vu cua ALU

Tén ky hiédu
Vi tac vy SELA SELB SELD  OPR Ti dieu khién
R1« R2-R3 R2 R3 R1 SUB 010 011 001 00101
R4 « R4 R5 R4 Rb R4 OR 100 101 100 01010
R6 « R6 + 1 Rb6 : RG INCA 110 000 110 00001
R7 « Rl R1 - R17 TSFA 001 000 111 00000
Output « R2 R2 - None  TSFA 010 000 000 00000
Output « Input Input - None  TSFA 000 000 000 00000
R4 « shl R4 R4 - R4 SHLA 100 000 100 11000
R5 « 0 R5 Rb R5 XOR 101 101 101 01100

CuuDuongThanCong.com
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Dang lénh
« Cac vung trong Iénh
1. VUng ma lénh (Op-code): Cho biét tac vu nao sé duwoc thuc
hién.
2. Vung dia chi: chi dia chi b6 nh¢ hoac thanh ghi cua CPU.

3. Vung cach dinh dia chi (mode): chi cach xac dinh toan hang
hoac dia chi that.

« S vuing dia chi trong l1&nh phu thudc vao té chirc ndi ciia CPU.
« C06 3 t6 chirc CPU thdng dung nhat:
— T6 chie 1 thanh ghi tich liy:

Thi du: ADD X /¥ AC « AC + M[X] =/
— Té chite thanh ghi tong quat
Thi du: ADD R1, B2, R3 /¥ R1 « R2 + R3 Ef
ADD R1, B2 f R1 « R2 + R3 Ef
MOV R1, R2 /* R1 « R2 *f
ADD R1, X /¥ R1 « R1 + M[X] =/

— Té chite ngdn xép
Thi du: PUSH X /¥ TOS « M[X] *f
ADD 40
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Cac iénh 3 dia chi
Chuong trinh tinh: X=(A+DB)=(C+ D)

ADD RL,A'B f* R1 < MI[A] + MI[B] *f
ADD R2 C, D f* R2 « MI[C] + M[D] */
MUL X, R1, R2 /¥ MIX] « R1 * R2 */

Két qua cho chuong trinh ngan, nhung lénh s& dai vi chié@m nhiéu bit.

Cac lenh 2 dia chi
Chuong trinh tinh: X =(A+ B) *(C+ D)

MOV RI1, A [ R1 « M[A] *
ADD RL, B [ R1 « R1 + MI[B] +f
MOV 1RR2, C f* RZ2 « M[C] *f
ADD R2, D /* R2 « R2 1 M[D] *f
MUL R1, R2 f* R1 « R1 * R2 *f
MOV X R1 [ MIX] « R1 */

41
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Cac léenh 1 dia chi

Su dung thanh ghi tich lay AC hiéu ngam cho tat ca cac xi 1y di liéu.
X=(A+B)*(C+D)

Chuong trinh tinh:

LOAD
ADD

STORE T

LOAD
ADD

MUL

STORE X

Cac lenh 0 dia chi

A
B

C
D
T

/

L k- k- k= k= ke

AC « MIA]
AC « AC + M B]
MIT] « AC
AC « MJC]
AC « AC + M[D]
AC « AC * MI[T]
MI[X] « AC

o + + = = o &
Ten Ty ey ey ey e, Ty

Ta c6 thé tim thay cac lénh nay trong caec CPU t6 chie theo ngan xép.
X=(A+B)*(C+D)

Chuong trinh tinh;

PUSH
PUSH
ADD
PUSH
PUSH
ADD
MUL
POP

CuuDuongThanCong.com

A
B

C
D

/

/
/
/
[
[
/
/

TOS « M[A]

TOS « M[B]

TOS « M[A] + M[B:
TOS « M[C]

TOS « M[D]

TOS « M[C] + M[D]
* TOS « (M[A] + M[B]) * (M[C] + M[D])
MIX] « TOS i

+ = = o o &
T, Ty ey ey ey Ty

https://fb.com/tailieudientucntt
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Cac cach dinh dia chi
(Addressing modes)

Cach dinh dia chi (con goi la cach dinh vi dia chi)

e Céach dinh dia chi cho biét cac quy tac dé dién dich hay
stra d01 vung dia chi cua Iénh (trudce khi toan hang dugc
tham chiéu that SUr).

» (C6 nhiéu cach dinh dia chi dé:
— cho nguo1 st dung lap trinh linh hoat.
— stir dung cac bit trong vung dia chi mot cach htru hicu.
e Sau day chung ta s¢ khao sat cac cach dinh dia chi thong
dung trong cac CPU.
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Cdch dinh dia chi hiéu ngam (Implied addressing mode) hay
ham y
* Dia chi cua cac toan hang dugc hiéu ngém trong 1énh, nhu vay
khong can dia chi cho toan hang do trong 1€nh.
e N¢u goi tat dia chi that 1a EA (Effective Address) thi v cac
1énh d6 thuong
EA = AC hay EA = Stack[SP] (nghia la dinh ngin xép)

Cach dinh dia chi tirc thoi (Immediate addressing mode)

» Thay vi chi ra dia chi cua toan hang, v&1 cach nay thi toan
hang c6 san trong 1énh. Do do:

— Khong can c6 dia chi cua toan hang do trong I¢nh.
— Tuy nhién phai chi rd gia tr1 toan hang trong I€nh.
— Déi khi can nhiéu bit hon s bit danh cho dia chi.
— Nhanh chdng c6 dugc gia tr1 toan hang.

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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Cach dinh dia chi thanh ghi
(Register addressing mode)
Vung dia chi trong 1énh chtra dia chi cua thanh ghi

cua CPU.

- Toan hang can lay phai 1a thanh ghi.

- P1a chi ngéin hon dia chi bd nhd.

- Tiét kiém vung dia chi trong 1énh.

- Nhan dugc toan hang nhanh hon dinh dia chi b6
nho.

- D1a chi that EA = IR(R) (IR=thanh ghi 1énh;
IR(R): vung thanh ghi cua IR)
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Cach dinh dja chi gian tiép qua thanh ghi
(Register Indirect addressing mode)

Trong I€nh chi ra thanh ghi chira dia chi bo nhé cua toan hang.

- Tiét kiém s6 bit trong 1€nh vi dia chi thanh ghi ngén hon dia chi
bd nho.

- Nhan toan hang cham hon dinh dia chi thanh ghi hay dinh dia
chi bd nhd.

- P1a chi that EA = [IR(R)] (vd1 [x] 1a nd1 dung cua x).

Thanh ghi dugc sir dung trong cach nay ¢ thé c6 thém dic tinh
tr dong tang (thém 1) hoac tu dong giam (bdt 1), dac tinh nay
dic biét c6 loi khi dung thanh ghi dé truy cap bo nho, gia tri
trong thanh ghi dugc tang (thém 1) hoac giam (bt 1) mot cach
tu dong.
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Cach dinh dia chi trwec tiép
(Direct addressing mode)
Trong 1énh chtra dia chi b nhd ma co thé duoc
s dung truc tiep vo1 b nhd that.
- Nhanh hon cac cach dinh dia chi bd nhé khac.
- Vi ving nhé that 16n thi can qua nhiéu bit cho
dia chi.
- D1a chi that EA = IR(addr) (IR(addr)=vung dia
chi cua IR)
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Cach dinh dia chi gian tiép
(Indirect addressing mode)
Vung dia chi cua Iénh chi ra dia chi cua 6 nhé
ma chtra dia chi cua toan hang.
- Khi stir dung dia chi viét ogon coO thé dinh dia chi
cho vung b nhd 16n vo1 s6 bit twong do1 nho.
- Lam cham vi€c nhan dugc toan hang vi phai
truy cap thém bo nho.
- D1a chi that EA = M[IR(addr)]
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Cdc cdch dinh dia chi twong doéi
(Relative addressing modes)

Vung dia chi trong [énh chi ra phan dia chi (dia chi viét gon) ma
c6 thé duoc sir dung cung véi thanh ghi co dé cap trong 1énh dé
tinh ra dia chi that cua toan hang.

- Vung dia chi trong 1énh ngan.
- C6 thé truy cap viung bd nhd 16n véi so bit cho dia chi nho.
- bia chi that EA = f(IR(addr), R) (v&i R doi khi duoc hiéu ngam)

Co 3 eédch dinh dia chi tueng d61 khae nhau tuy theo R:

1.
2.

Cach dinh dia chi tuwong déi PC (R = PC): EA = PC + IR(addr]

Cach dinh dia chi theo chi sé (Indexed Addressing mode) (R=IX, v6i IX
1a thanh ghi chi sd): EA = IX + IR{addr)

Cach dinh dia chi véi thanh ghi nén (Base Register Addressing mode)
(R=BAR, v61 BAR 1a thanh ghi dia chi nén [Base Address Register]):

EA = BAR + IR(addr)
49
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Cac thi du vé cac cach dinh dia chi

Address Memory

200 [ Load to Ac | Mode |
201 Address = 500

PG =200
R1 =400
XR = 100
lmu&lgwmw
Addressing Effective Content
Mode Address of AC
Direct address 500 [* AC « (500) *f 800
Immediate operand - * AC < 500 I 500
Indirect address 800 [* AC « ((500)) o 300
Relative address 702 [* AC « (PC+500) */ 325
Indexed address 600 * AC « (RX+500) */ 900
Register - I* AC « R1 ! 400
Register indirect 400 * AC « (R1) “I 700
Autoincrement 400 * AC < (R1)+ *I 700
Autodecrement 399 I* AC « -(R) *] 450

CuuDuongThanCong.com

202 Next instruction
399 450
400 700
500 800
600 900
702 325
800 ) (
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NOI dung

1.1 Su phat trién cta cac hé vi xir 1y
1.2 So do kh6i mot hé vi xtr 1y co ban
1.3 CPU

1.4 B nhé

1.5 Ngoai vi

1.6 Bus hé thong

1.7 Gi1a1 ma dia chi

1.8 Pinh thi

1.9 Chuong trinh

1.10 Vi diéu khién va vi xt 1y
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1.4 BO NHO’
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Bit, Byte va word
Vi thoi dai so hién nay thi thong tin dugc sinh ra, truyén
di va luu trit duoi dang nhi phan.

e Bit 1a don v1 co ban cua thong tin nh1 phan (bit=binary

digit). No lay gia tri 0 hoidc 1. Trong cac may tinh so thi

bit dugc truyén di qua két noi dién va dugc luu trit trong

té bao nho.

» Byte 1a don vi 16n hon gom 8 bit.

» Word 13 nhom gom nhiéu byte (tiy theo quy uéc co
thé so bytela 1, 2,4, 8,...).

Theo quy udc thong thuong thi word gom 2 byte (hay 16

bit) va word dai gom 4 byte (32 bit).
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Cac loai bo nhé

Bo nhd ban dan

Bo6 nhdé bang Bo nhé ham
RAM ROM PLD
tinh dong MROM PLA PAL LCA EPLD PEEL GAL
PROM PPLA
EPROM EPLPAL
EEPROM EEPPAL

54

CuuDuongThanCong.com https://fb.com/tailieudientucntt


http://cuuduongthancong.com
https://fb.com/tailieudientucntt

Cac loai bo nhé’

RAM= Random Access Memory (bd nhé truy cap ngau nhién)
SRAM (S=Static), DRAM (D=Dynamic)

ROM= Read Only Memory

M= Mask Programmed (duoc 1ap trinh bang che mit na)

P = Programmable (lap trinh dugc, kha 12p trinh)

EP = Erasable and Programmable

EEP = Electrically Erasable and Programmable (x0a va 13p trinh
bang dién) (E’ROM)

PLD = Programmable Logic Device

PLA = Programmable Logic Array (mang logic 1ap trinh dugc)
PAL = Programmable Array Logic (logic mang 1ap trinh dugc)
LCA = Logic Cell Array (Mang té bao logic)

95
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Dung lwong bo nho’

MGt b nho ¢ do rong dir lieu m bit voi N
dwdng dia chi thi sé c6 dung lwgng (tinh
theo bit) Ia 2N x m.

* Dung lwvong nhé cing dwoc tinh theo
kilobyte (KB), megabyte (MB) va gigabyte
(GB) (v&i m=8)

1K=210=1024
1M=220=1024K
1G=230=1024M=22K

ccccccccccccccccc
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Cac IC ROM thong dung
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Mot s6 IC DRAM

4164 4256
z AD ; AD
— Al A1
1; A2 ; A?
> A3 > A3
- Ad — Ad
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—{ A7 : AT
JE DIN DOUT |- " as
— ol ras 2 DIN DOUT
1—;0 CAS %cn RAS
—— 0| WE —olcAs
—O|WE
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Dynamic RAMs
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Mot sO IC SRAM

Static RAMs
HMB264 HM62256
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ROM 8 x 4 don gian
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Cau tric ROM néi va tac dung cua
cac ngo vao diéu khien

A0 g——
Al g—
L ]
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FOWER
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CuuDuongThanCong.com

POWER
ON

column
multiplexer

/Lé\/- Ny,

https://fb.com/tailieudientucntt


http://cuuduongthancong.com
https://fb.com/tailieudientucntt

Mang boé nhé& (Memory array)

i | | |
ord Tine Mem Mem Mem Mem
WO '{1— Cell Cell Cell Cell
[ | | |
Mem hMem hMem Mem
Cell Cell Cell Cell
U JaUT THT 2] l
Mem hMem Mem Mem
Cell Cell (el Cell
[ I I |
Mem hMem hMem Mem
Cell Cell el Cell

bt ]ine/'

T6 chirc mang 4 x 4 clia bé nhd 16 bit
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Mach ho trg cho bo nhé 16 x 1 véi
mang bo nho 4 x 4

r= —============== =
|
| N
I
I
Al | 5 .."E
' | = Memory
Al — o 2 Array
A
A5 )

S,
‘”xxf-lz | mux/demux /

i T
|
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Little Endian va Big Endian

« Danh so6 th tw tir phai sang trai (tir MSB dén LSB)
goi la little endian

« Panh so thi tw tr tréi sang phai (tv LSB dén MSB)
goi la big endian

716543210 01234567

[ 0000 0101 | | 0000 0101 |

(a) Lattle Endian (L)Big Eadian

64
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Little Endian va Big Endian (tt)

Khi k& danh so byte trong word thi ta c6 dén 4 kha nang:
+ nhat quan véi little endian (TD: ho Intel 80x86)

danh sb byte tir phai sang trai, danh sob bit t phai sang trai.
« nhat quan véi big endian (TD: PDP11, TI 9900)

danh sb byte tir trai sang phai, danh s bit ti trai sang phai.
« khdng nhat quan vai little endian

danh sb byte tir phai sang trai, danh so bit ti trai sang phai.
.« khdéng nhat quan véi big endian (TD: Motorola 68000)

danh sb byte tir trai sang phai, danh so bit t phai sang trai.

65
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Thi du: tht tw byte trong little
endian va big endian

_ Byte | Byte | Byte | Byte .
7 0 1 2 3 ~
Most Significant Least Significant Byte
Byte (MSE) (LSB)
Bia chi bd nhda 000 001 002 003
Big Endian Evte 0 Byte 1 [Byte 2 [Byvte 3 | MSE & dia chi bé nhd thap nhat
Little Endian [Byvte 3 [Byte 2 Byvte 1 [Byte 0 | MSE & dia chi bd nhé cao nhat

CuuDuongThanCong.com
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One Annoying Thing: Byte Order

Hosts differ in how they store data

— E.g., four-byte number (byte3, byte2, byte1, byte0)
Little endian (“little end comes first”) < Intel
PCs!l!!

— Lowe-order byte stored at the lowest memory location
— ByteO, byte1, byte2, byte3

Big endian ("big end comes first”)

— High-order byte stored at lowest memory location
— Byted, byte2, byte1, byte O

Makes it more difficult to write portable code
— Client may be big or little endian machine

— Server may be big or little endian machine
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Endian Example: Where is the Byte?

------ ------ ------ﬂ l"-----;

16 bits Memory 32 bits Memory

1002
1003
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NOI dung

1.1 Su phat trién cta cac hé vi xir 1y
1.2 So do kh6i mot hé vi xtr 1y co ban
1.3 CPU

1.4 Bo nhé

1.5 Ngoai vi

1.6 Bus hé thong

1.7 Gi1a1 ma dia chi

1.8 Pinh thi

1.9 Chuong trinh

1.10 Vi diéu khién va vi xt 1y
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1.5 NGOAI VI
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Phan loai ngoai vi

Che thigt hi nhip

Cae thiét hi xuat

Ban phim

Mdv due phigu, mdy duc bing giav

Cde thigt b1 nhiyp loal quang hoc
-May doc the
-Mdy doc bang miay
-Mav doec ma vach (bar code)
May 26 héa di liéu (Digitizer)

Man hinh CHT

Mdv 1n

May vé

Thiét b1 xuit analog
Tiéng ndi

M4y nhap loal tir
- May doc the tu

Thiét b1 nhép theo man hinh
-Man hink nhav v&1 cham
-Bat quang (light pen)
-Chudt (mouse)

Thiét b1 nhép anslog
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Bus /0 va cac module giao tiep

CPU hoace bo nha Thié&t bi ngoai vi
Loai thiét ba Dién t Pién co
Toe d6 chuyén dir Lidu Thuténg nhanh hon ngoai vi Thutng cham hon
(do d6 cAn déng ba)
Blon v1 théong tin Bvte, word bit, byte
Cdach hoat dong Péng bo Khéng dong bo
/0 bus Data
Processor e Ll ddress
T T 1™

Interface Interface Interface

Interface

Keyboard
and Printer Magnetic Magnetic

display disk tape
terminal 79
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» MOi thiét bi ngoai vi c6 mot module giao tiép tuong
rng vo1 no. Module giao tiép cO nhiém vu:
— Giai ma dja chi thiét bi (ma thiét bi)
— (1a1 ma cac l1énh (tac vu)
— Cung cap cac tin hiéu cho bo diéu khién ngoai vi.
— Pong bo hoa ludng dir liu va giam sat toc dd chuyén dir lidu
gitra ngoai vi vo1 CPU hoac bd nhd.

o Lénh I/O tiéu biéu c6 dang:

Opcode Device Address Funection code
(Ma lénh) (Bia chi thiét bi) | (M3 chite nang)
(Lénh)

73

CuuDuongThanCong.com https://fb.com/tailieudientucntt


http://cuuduongthancong.com
https://fb.com/tailieudientucntt

Két no1 buz /O dén CPU duge minh hoa & hinh 1.20.

Device JFuncilion Accumulator ':““'I'PE:”ET
code address code registar /

CPU

Sense lines

-
Data lines
Filnclion code lines ”U
bus
Device address lines
Hinh 1.20 K&t né1 buz I'O dén CPU
74
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TD: Két ndi bus 1/0 dén mach giao tiép

Cata lines Peripheral
register
Buffer register

Device Output
address AEEE: o peripheral
/O AD = 1101 e doviee
and

bus Haig eI {o2ans controller

Command
decoder

Function code

Sense lines

status
register
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Bus I/O va bus bo nho (1/2)

 Chuwc nang cua cac bus
- Bus bo nhd: danh cho chuyén thong tin gitta CPU va bd nhd.
- Bus I/0O: danh cho c,huyén thong tin gitta CPU va cac thiét bi
ngoai vi qua giao ti€p 1/O

o Té6 chirc vit ly
- Nhiéu hé théng st dung chung mot bus hé théng cho ca bo
nh¢ va cac don vi I/0. St dung mot bus chung v61 cac duong
diéu khién riéng cho mo1 chirc nang hoac dang c6 nhiing
duong di€u khién chung cho ca 2 chirc nang.
- Mot sb hé sur dung 2 bus riéng, mot dé lién lac véi bod nhd, cai
con lai li€n lac vd1 cac giao ti€p 1/0.

76
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Bus I/O va bus bo nho (2/2)

Bus 1/0
- L1én lac gitra CPU va tat ca cac don vi giao ti€p qua bus
I/O chung

- Giao tiép két noi voi thiét bi ngoai vi ¢ thé c6 mot so
cac thanh ghi dir liéu, thanh ghi diéu khién va thanh ghi

trang thai.

- Lénh dugc chuyén dén ngoai vi bang cach gui1 dén thanh
ghi ngoai thich hop

- C6 thé khong can mé chire ning va cac duong do (cam

nhan) (sense lines) (chuyén dur licu, diéu khién va thong
tin trang thai luon ludn qua bus I/ 0 chung).

77
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I/0 cach ly va I/O anh xa bo nho
(Isolated I/O and memory-mapped 1/0O)

Isolated 1/O

CPU

Memory mapped 1/0

control
signal control register
s >
data register
B ‘: 1/0O module
data bus

(a) I/O truc tiép
Hinh 1.22 I/0 truec tiép va I/O dnh xa bd nha

CuuDuongThanCong.com

CPU

address
bus

qumnf

data bus

control register

data register

1/O module

(b) I/O anh xa bo nhé

/8
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CPU

Giao tiép 1/0 lap trinh dwoc

CS | RS1 | RSO | Thanh ghi dudc chon
0 X X Khéng chon thanh ghi nio ca
Ngo ra bus dif lieu & trang thai hi-Z
1 0 0 Thanh ghi Port A
1 0 1 Thanh ghi Port B
1 1 0 Thanh ghi diéu khién
1 1 1 Thanh ghi trang thai

Bidirectional
data bus

Chip select

Beaister select
Beqister select
I/O read .

(IS TR T4 -

- " Port A « 10 data
X register
Bus |I . 3
buffers
l || Port B 10 data
ragistar
CS
i Control Control
RST  Timing T eaister I "
RSO and
Control
e £ Status . Status
WR ) register
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Cac van dé chuyén dir licu

Hoat dong dong bd va bat dong b

— dong b (synchronous):
Tat ca cac thiét bi co dugc thong tin dinh thi tur
duong xung nhip chung.

— bat dong bé (asynchronous):

Khong ¢6 xung nhip chung.

80
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Chuyén dir liéu bit dong b

o Chuyén dit liéu bat dong bo giita 2 don vi doc 1ap can co
cac tin hiéu diéu khién truyén giira cac don vi truyén
thong dé chi thoi diém ma dit liéu s& duoc truyén.

o C6 hai phuong phap chuyén dit liéu bat dong bo:

— Xung strobe: Xung strobe dugc cung cap boi mot don
vi ndy dé bao cho don vi kia khi viéc chuyén dir liéu
Xay ra.

— Thuee hién bat tay (Handshaking): Mot tin hiéu diéu
khién dugc di kém véi moi dit liéu sé& dugc truyén dé
chi su hién dién cua dir liéu. Pon vi nhan tra 101 vol
tin hiéu diu khién khac dé bdo nhan duge dit ligu roi.

81
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Chuyén dii lidu bat dong bj véi xung strobe

Source-lnitiated Strobe

for Data Transfer

Block Diagram

Data bus

Source
unit

Strobe

Timing Diagram

Valid data ee——
Data

Strobe

Destination
unit

(a) Xung strobe tir don vi nguon

CuuDuongThanCong.com

Destination-Initiated Strobe

for Data Transfer

Block Diagram

Source
unit

Data bus

<

Strobe

Timing Diagram

Data

Destination
unit

Iq_ Valid data —qi

Strobe

(b) Xung strobe tu don vi dich

Hinh 1.24 Diéu khién Strobe

https://fb.com/tailieudientucntt
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Chuyén di lidu khdi dong béi don vi nguon
vol phwong phap bat tay

(a) So do khéi

(b) Gian do6 dinh thi

(c) Trinh tu cac su
kién

CuuDuongThanCong.com

Source
unit

Data bus

Data bus
i Destination
unit

Data valid

Valid data —.I

Data ac

cepted

Source unit

B

\
N

Destination unit

=

Place data on bus.
Enable data valid.

Accept data from bus.
Enable data accepted

Disable data valid.

Invalidate data on bus.

X‘ Disable data accepted.

Ready to accept data

(initial state).
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Chuyén dir lieu khoi dong boi don vi dich voi
phuwong phap bat tay

. 2 - Data bus -.
(a) So do khol Source Data valid > Destination
unit Ready for data unit
- e

(b) Gidn do Ready for data BN
dinh thi (
Data valid | q

Valid data e

Data bus

(¢) Trinh tu Source unit Destination unit

cac su kién _I Ready to accept data.

Placce ldqt.:. on hus._ | sl | Enable ready for data.
Enable data valid.

Accepi data from bus.

Disable daia valid. { Disable ready for data.
Invalidate data on bus

{initial state).
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Truyén dir liéu noi tiép bat dong bo
(Asynchronous serial transter)

« Co4 loai truyén dir icu:
-T ruyen n01 tlep bat dong bo.
-T ruyen noi tiep dong bo.
-T ruyen song song bat dong bo.
- Truyén song song dong bo.

e T ruyén noi tiép bt doAng bo
- St dung cac bit dat bi€t chen vao ca 2 dau cua ma ky tu.

- M6i kY tu bao gom 3 phan bit bat dau (Start bit), cac bit
dir heu (Data bits) va cac bit dirng (Stop bits) (co thé 1,
1% hodc 2 bit dumg) .

85
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Truyén dir liéu noi tiép bat dong bo

4' 1 4 |8 0 0 |17 0 | 1
Istg?trt Character bits .I‘_Sbti(t}g
(1 bit) (at least 1 bit)
Bo thu c¢6 thé phat hién duogc ky tu dua trén 4 quy tac sau:
1. Khi dir li¢u khong duge gui di, duong day dugce gitr ¢ trang thai 1
(trang thai nghi).
2. Khoi dong truyén ky tu duoc phat hién bai “Start bit” (ludn ludn
bang 0).
. Cac bit ky tu luon ludn theo sau “Start bit”.
4. Sau khi hét ky tu, “Stop bit” dugc phat hién khi dudng day quay
vé trang thai 1 trong khoang thoi gian it nhat 1 bit.

\S)

B6 thu phai biét trudc tdc truyén cac bit va s bit thong tin mong mudn.
86
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Bé thu phat bit dong bo van ning UART
(Universal Asysnchronous Receiver-Transmitter)

CS | RS | Hoat | Thanh ghi ducge chon
dong
0 X X Khong chon thanh ghi nao ca
1 0 WR | Thanh ghi bo phat
1 | 1 | WR | Thanh ghi dieu khién
1 0 RD | Thanh ghi bo thu
1 1 RD | Thanh ghi trang thai
Transmit
Bidirectional Transmitter ; Shift data
data bus Bus register register
- buffers
Control Transmitter TranlsmLtter
2 » register control  pgrm—————
. 11] and clock
Chip select | CS T:"
Register select A o Status Receiver Receiver
RS Timin Sl
> . = register ‘ Control  |guSlosk
/O read RD and and clock
g Control R :
/O write ecolve
»{ WR Receiver Shift data
register

CuubDuongThanCong.com

r register

Hinh 1.27 So do khoi mét UART tiéu biéu.
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Cac phwong phap diéu khién 1/0

C6 3 phuong phap co ban dé chuyén dﬁ:, l1€u gitra may tinh
trung tam (CPU hay b0 nh¢) va cac thi€t b1 ngoai vi:
1. Héiqvc‘)n‘g (polling) hay con goi 1a I/O duoc dicu
khién bang chuong trinh (Program-controlled 1/0)
2. 1/O bang ngat (interrupt-initiated 1/0), va
3. DMA, (Direct Memory Access=Truy cap by nho
truce tiép).

Chu y: Ngudi ta ciing c6 thé két hop cac phuong phap trén.
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Polling hodc I/O diéu khién bang Iap trinh

Memory

g 1Bs . 40

T = e [/O

(a) Polling (Hoi vong)
K¥ thuat polling c¢6 2 han ché:
1. Mat thoi gian cia MPU (do kiém tra trang théi cta tat ca cac
ngoai vi thudng xuyén ).
2. Cham, do d6 lam tré ngai trong hé thong thoi gian thuc, khong

thoa man cho céc thiét bi nhanh (thi du: disks hoac CRT). 59
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Luu d6 vong 1dp polling

ES

- Yes
/ A yéu c;iJ

dlCh V ].l

o]

Trinh dich vu
cho thiét bi A

pull

/ ]3 véu cau “x

dich vu ?

v

Trinh dich vu
cho thiét bi B

/
P

/ C yéu cau ““\» Yes

\ dieh v ?

T

Trinh dich vu
cho thi€t bi C

CuuDuongThanCong.com
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1/0 bang ngit (Interrupt)

Memory

T

lINTl

Chuong trinh
phuc vu interrupt

< Thue thi
Data bus 1@11}1
up <: :>
1 | | | |
INT AN AN Yes
I/O I/O
v INT v INT
(b) /O bang ngat Nol
Lénh ké
N O 1/O Hinh 1.31 Logic ngit.
INT Interface 1 Interface N

lINTN

Nhiéu thiét bi e6 thé véu cau dich vu dong thei

Hinh 1.30 Day Intermpt

CuuDuongThanCong.com
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DMA (Direct Memorv Access)

Hold

Memory DMA

upP <:

(e) I/O bang DMA

Phan ctrng DMAC (Direct Memory Access Controller= Bo diéu
khién truy cap bo nhé truc tiép) duoc thiét ké dé thuc hién
chuyén dit liéu toc do cao gilra by nhd va thiét bi.

Do @6, DMAC s& can st dung ca hai bus dir li¢u va bus dia chi.

CuubDuongThanCong.com
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NOI dung

1.1 Su phat trién cta cac hé vi xir 1y
1.2 So do kh6i mot hé vi xtr 1y co ban
1.3 CPU

1.4 Bo nhé

1.5 Ngoai vi

1.6 Bus hé thong

1.7 Gi1a1 ma dia chi

1.8 Pinh thi

1.9 Chuong trinh

1.10 Vi diéu khién va vi xt 1y

3/5/2010
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1.6 BUS HE THONG

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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Bus

e Cac hé théng con cua MCU va CPU lién lac
v6i nhau qua “bus” (tuyén)

* Bus la tap hop cac duong tin hieu ma qua do
c6 thé truyén di thong tin vé dia chi, dit liéu va
diéu khién

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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(a) Cdc két no1 danh riéng (b) Kién tric bus
Hinh 1.32 Cédc két noi nhiéu diém khi khéng ¢é6 bus va cd bus.

Bus c6 thé hai chiéu (bidirectional) hay mét chiéu (unidirectional)
Néu ca hai di¥ liéu va dia chi dwoc truyén trén cing mot bus thi nguei ta goi
bus cé don kénh (multiplexed).
Néu hai thiét bj giri thdng tin dong thdi trén cung bus thi xay ra tranh chap bus
(bus contention) va co thiét bi hw.
96
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Sp

Cai dat bus chung voi

Bus don kénh (Multiplexer Bus)

— 4x1
MUX 1

. 4x1
EE s b e

P 2-1line

common

- bus

51

Chon thanh ghi

ERE

LWIT

S0
0| 0 A
0 |1 B
110 C
1 1 D

Register [

Register d Register B

Register A

] 0

1

0 1 0

1 0

Hinh 1.33 Thi du Bus donkénh cé 2 duong.

CuuDuongThanCong.com
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Cai dat bus chung vai
Cac bo dem bus 3 trang thai

Bus line for bit 0

AOQ D: r—.
BO [}
output co ™~
inpm r\ Yy - & (Edidl- G L
\/r digsconnected (if C = 0)
DO >
Control H
input C
— E0 00
Select
elec | e 01
decoderlg
Enable — E 1
Three-state buffer. Three-state buffer implementation of bus line.

Hinh 1.34 Thi du bus chung v61 bo dém 3 trang thai.

98
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Chu ky doc bus (Read Bus Cycle)
ADDR YY) 1. XXX

RD 2. 4.

oM X X

Hinh 1.35 Thi du chu ky doc bus.

Cac chu ky doc bus c6 thé chia lam

Memory Read (Doc bd nhd| MR | Doc tu bd nho

Opcode Fetch (Nhan ma lénh) | OF | Doc word thi nhat caa lénh
I0 Read (Poc 10) IOR | Poc tif cong nhap

99
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Chu ky ghi bus (Write Bus Cycle)

Gian do6 dinh thi (bus hé théng) cho chu kv doc bus nhu sau

ADDR Y(1. WX
DATAMNMMN 2. M)

Hinh 1.36 Thi du chu ky ghi bus.
1. Dia chi hop 1é duce cung cap béi CPU.
2. Dit liéu hop 1é trén bus dit liéu ducge cung cap bdi CPU.
3. CPU kich hoat WR, roi sau d6 bo kich hoat WR.
Cac chu ky ghi bus ¢6 thé chia lam

Memory Write (Ghi bé nhé) | MW | Ghi vao bé nhé
IO Write (Ghi I0) IOW | Ghi ra cong xuat

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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NOI dung

1.1 Su phat trién cta cac hé vi xir 1y
1.2 So do kh6i mot hé vi xtr 1y co ban
1.3 CPU

1.4 Bo nhé

1.5 Ngoai vi

1.6 Bus hé thong

1.7 Giai ma dia chi

1.8 Pinh thi

1.9 Chuong trinh

1.10 Vi diéu khién va vi xt 1y

3/5/2010
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1.7 GIAI MA PIA CHI
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Giai ma dia chi (Addressing Decoding)

« CPU cho phep mot Chlp b0 nhd (hoac thiét bi I/O) chi
khi n6 muodn lién lac v6i nd. Pé thuc hién viéc nay
CPU su dung mach gia1 ma dia chi.

* (Cac phuong phap giai ma dia chi:
1. Giai ma day du hay toan phan (Full decoding):
Moi ngoal vl dugc gan vo1 mot dia chi duy nhat. Tat

ca cac bit dia chi dugc dung dé dinh nghia vi tri tham
chiéu.

2. Giai ma mot phan (Partial decodmg) Klong phé’li
tAt ca céc bit duogc xu dung trong qua trinh giar ma.
Cac ngoai vi co thé dap u’ng vO1 hon 1 dia chi.
Phuong phap nay lam giam do phtrc tap trong mach
g1al ma dia chi.

103
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Thi du: Ta cé chip bé nhd 4K, CPU ¢6 16 duong dia chi, muén si dung 12
dudng dia chi dé giai ma noi va 4 dudng dé chon chip. Hay thiét k& mach giai ma dia
chi dé€ khi CPU tham chiéu viing nhé DO0O0H dén DFFFH thi s& truy cip bo nhé 4K
nay.

AO-ALl1 £—»
Used for internal decoding | 4K
. Tm}i 4—» data
i = )‘} Pl CSorCE
ALS

Hinh 1.37 Dung NAND dé giai méa dia chi.

Vung dia chi can quan 1y vdi chip nhé 4K:

Alb Al4 Al3 Al12 All Al10 A9 ... Al A0
1 1 0 1 0 0 0 0 0
1 1 0 1 1 1 1 ... 1 1

Vi 4 bit dau dia chi can chon 1a DH nén d& c¢é thé chon chip duge thi can cé
mach tao tin hiéu chon chip CStich cuc khi A15=A14=A12=1 va A13=0 hay
CS =(A15.A14.A13".A12).

104
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Thi du: Gia =0 la nguol ta ding EPROM 2716 (2K x 8 bit) cho vung nhd
AOOOH dén A7FFH Thiét ké mach gidai ma dung cdc cong NAND.

Als Al4 Al13 Al12 A1l A10 A9 ... Al AD
1 0 1 0 0 0 0 0 @
1 0 1 0 1 1 1 1 1

AO-A10 of ] A0-A10

address bus

. i DO TYT
Al

ALY ——— j] CS

Al3 — g

Ald ’I

AlS

8 input
—] NAND gate

Hinh 1.38 Cai dat gidi ma dia chi bang NAND.
105
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Thidu:

Thiét ké mach anh xa 8 chip bd nhd EPROM 2764 khic nhau
(mdi EPROM duoc t6 chirc nhu 8K x 8 bits) thanh khoi bo nhé
64K byte véi dia chi vat 1y trong dai FOOOOH dén FFFFFH.

Bai gidi.
Mdi EPROM 2764 c6 thé dugc anh xa truc tiép vao khoi 8 KB
nhu sau

Khéi thit 1: FO000 - F1FFFh
Khéi thi 2: F2000 - F3FFFH
Khéi thi 3: F4000 - FSFFFH
Khéi thit 4: F6000 - F7FFFH
Khéi thir 5: F8000 - FOFFFH
Khéi thit 6: FA000 - FBFFFH
Khéi thit 7: FC000 - FDFFFH
Khéi thi 8: FE000 - FFFFFH

106
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E
74L5138  h CE |—= A0-A12
A13
A14 P —  data
A15 b
D
_L—CI G2A
S e -
A18 —— G2B
A19 ——
A16 G

Hinh 1.39 Giai ma dia chi FOOOOH —> FFFFF.
107
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Bang bo nh¢ (memory map) va bang 1/0
 Bang bo nho
Bang b0 nhd minh hoa nhu:ng doan nao s€ dugc su dung

v6i RAM, ROM va mot sb truong hop 1a cac thiét bi I/O.

Thi du:
0000H
ROM
2FFFH
6000H
RAM
07FFH
FFFF

»

\»

- —

.

 Bang I/O hay Vung 1/0
Duogc t6 chure va dinh dia chi nhu vung nho. Moi dia chi
twong irng vo1 mot cong I/0 (thong thuong rong 8 bit).

CuubDuongThanCong.com

4K ROM]

DoooH-0FFFH

4K ROM?2

1000H - 1FFFH

4K ROM3

2000H -2FFFH

1K RAMI

AO00H - 63FFH

|K RAM2

6400H - 67FFH
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NOI dung

1.1 Su phat trién cta cac hé vi xir 1y
1.2 So do kh6i mot hé vi xtr 1y co ban
1.3 CPU

1.4 Bo nhé

1.5 Ngoai vi

1.6 Bus hé thong

1.7 Gi1a1 ma dia chi

1.8 Pinh thi

1.9 Chuong trinh

1.10 Vi diéu khién va vi xt 1y

3/5/2010
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Cac quy wéce trong gian do dinh thi

FLOATING SIGNAL ~

HIGH TO LOW TRANSITION
(NEGATIVE EDGE)

0
LOW LEVEL SIGNAL :
a b

1 POSITIVE EDGE OCCURS

HIGH LEVEL SIGNAL ANY TIME BETWEEN a AND b

. T

LOW TO HIGH TRANSITION NEGATIVE EDGE OCCURS
(POSITIVE EDGE) ANY TIME BETWEEN a AND b

Hinh 1.40 Cac biéu dién gian dé dinh thi cho mét tin hiéu Cac dudng ngang
két hop véi cde dutng chéo chi nhiing chuyén tiép trong cae mic logic.
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A e, A ‘—>7 \l
2] w B
TRANSITION IN SIGNAL A SPECIFIC LOGIC LEVEL IN

CAUSES TRANSITION IN SIGNAL B SIGNAL A CAUSES SPECIFIC
LOGIC LEVEL IN SIGNAL B

: \— : N

O e

TRANSITION IN SIGNAL A SPEGIFIC LOGIC LEVEL IN
CAUSES SPECIFIC LOGIC LEVEL SIGNAL A CAUSES TRANSITION
IN SIGNAL B IN SIGNAL B

Hinh 1.41 Caéec gian do dinh thi. Cdc quy ude cho cip tin hiéu minh hoa 4 cach
ma mot tin hiéu cé thé cho phép hode kich mét tin hiéu khéec. 112
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T T

td—--c-l
Vg ) \
H
DELAY TIME BETWEEN DELAY TIME BETWEEN
TRANSITIONS IN RESULTING LOGIC LEVEL
SIGNALS A AND B OF SIGNAL A AND RESULTING

LOGIC LEVEL OF SIGNAL B

N
“—jltl._td_...- “i_td_.|
B \c : /.,:

- DELAY TIME BETWEEN TRANSITION DELAY TIME BETWEEN RESULTING
IN SIGNAL A AND RESULTING LOGIC LEVEL OF SIGNAL A
LOGIC LEVEL OF SIGNAL B AND TRANSITION IN SIGNAL B

Hinh 1.42 Thoi gian tri hoian. Cde biéu dién thoi gian trl hodn trong cde gidn
do dinh thi cho ecap tin hiéu 113
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¥ SR e >
N, G
3.STATE BUFFERS

PARALLEL BUS IN WHICH CAN BECOME ACTIVE

ALL SIGNALS CHANGE AT ANY TIME BETWEEN a AND b
SIMULTANEOUSLY ’

(.

FLOATING BUS

;s(lGHALs CHANGE a b

d b

<z x )___ ______

LOGIC STATES OF BUS SIGNALS
BUS QUTPUT IS NOT STABLE ARE UNIMPORTANT PRIOR TO
UNTIL TIME b TIME THAT THEY CHANGE

Hinh 1.43 Cac gian do dinh thi bus. Cae bigu dién minh hoa 5 quy uée cho bus véi 2
hayv nhiéu tin hiéu

114
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X

TRANSITION IN SIGNAL A
CAUSES CHANGE IN BUS SIGNALS

TWOQ SIGNALS AT.SPECIFIC
LOGIC LEVELS CAUSE TRANSITION
IN THIRD SIGNAL

TRANSITION IN SIGNAL B
AND LOGIC 0 STATE IN SIGNAL A
CAUSE THIRD EVENT TO OCCUR

SPECIFIC LOGIC LEVEL IN SIGNAL
CAUSES TRANSITIONS
- IN TWO OTHER SIGNALS

S
C.....——J_.

TRANSITION IN SIGNAL A
CAUSES TRANSITIONS IN
SIGNALS B AND C

Hinh 1.44 Céc (ng dung. Cdc két hop cia cde chuyén ti€p tin hiéu va cdc
trang thai logic lam thay déi cdc tin hiéu khée. 115

CuuDuongThanCong.com https://fb.com/tailieudientucntt


http://cuuduongthancong.com
https://fb.com/tailieudientucntt

Pinh thi doc cap hé thong

CPU
RD/WR

LABUF LADEC
Afijdr d Addr S
bufters decode
S A
(o Memory
thBUF
, DL;i:L-‘;:I D
butters

Hinh 1.45 Cac tri hoan (tré) trong giao tiép gitta CPU va bé nhé.
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Dinh thi ghi bo nho

;_( twc }i
< Taw }: |
ADDR X L
I | |
| ;{ lew }:
=T s
| |
!__: Tas };{ typ :,:
WE | {—
E I : |
DATA X [

)

-t
=
S’
T

Hinh 1.46 Dinh thi ghi bé nhé tiéu biéu.
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Giao tiécp DRAM

r——— - - - - - - - - - - -/ — —/ —/ = T
I |
I —> |
I |
I £l I
| —
Al = S = Memory |
Al =5 Array I
I B I
RAS | |
| . |
I . I
vt r t F |
I sense amps I
I A ‘L 4 ‘L I
L | {2 \‘\ 4:1 /d / I
I =] e S IMuxsdemuux I
I I
WE - |
I I
L -
Dv Dour
Hinh 1.47 So do khoi cia DRAM 4 x 1. 118
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Dinh thi doc vot DRAM

TRC |
= . :
ADDR Xniu-'x Xc%lx I
I | |
| |
e LR A > | TRp
. | | | |
i | t : | I |
RCD
e ):( leac >:
CAS \ | /
| I

D{“] k xl valid x

Hinh 1.48 Dinh thi doec DRAM 119
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Dinh thi ghi véi DRAM

l‘: tRL -.I
| &l
ADDR ><|'cilwx thX |
i |
|
| L |
RAS L Igp
- —
RAS I
IE lReD EII | |
= LCAS

0
5
w
- — —

|
Din X Ivaia X
|

Hinh 1.49 Dinh thi ghi DRAM 120
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NOI dung

1.1 Su phat trién cta cac hé vi xir 1y
1.2 So do kh6i mot hé vi xtr 1y co ban
1.3 CPU

1.4 Bo nhé

1.5 Ngoai vi

1.6 Bus hé thong

1.7 Gi1a1 ma dia chi

1.8 Pinh thi

1.9 Chwong trinh

1.10 Vi diéu khién va vi xt 1y

3/5/2010
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1.9 CHUONG TRINH

122
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Chwong trinh

e Chuong trinh (program) la danh sach cac }énh
(ipstr‘uction?:lénh, chi th1) hay cac phat bi€u (statement)
dé diéu khién may tiph hay CPU thuc hién cong viéc xur
Iy dtr 11€u mong mudn.

e C6 nhiéu loai ngdn ngir 1ap trinh:

— Ngon nglr may (machine language)
+ Ma nhi phan
+ Ma bat phan hay thap luc phan
— Hop ngit (Assembly Language) (can c6 Assembler
[Trinhdich hop ngtt]) 2 Ma ky hiéu
— Ngon ngit cap cao (can c6 Compiler [Trinh bién dich])
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Ngon ngtr may
e Mot chudi cac ma nhi phan biéu dién cac cong viéc ma vi xir
1y s€ thuc thi. Dang dai cac bit c6 thé dugc don gian hoa bang
dang s6 Hex hay Octal. Ngbon ngir nay kho 13p trinh. Cac vi xu
1y khac nhau s€ c6 nhirng ngdn ngit may khac nhau.

e Thi du:
Dia chi bo nha No61 dung NoO1 dung Téac vu
(nhi phéan) (hex)

00100H 11100100 E4 INPUT FROM
00101H 00000101 05 Port 05H
00102H 00000100 04 ADD
00103H 00000111 07 07TH
00104H 11100110 E6 OUTPUT O
00105H 00000010 02 FORT 02

CuubDuongThanCong.com
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Assemble Compile Assemble
Object Object Object
Code Code Code

Linker

Linker Linker

_--'-_-L_-'--_
Object code

(executahle)

Hinh 1.50 Qua trinh tao ma déi tuong kha thi.
125
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Luu d6 chuwong trinh (Program flowchart)

( STﬁ‘:RT )

Start Block

I
READ

-

Input Operation

/ WRITE /
-

Output Operation

( STOP )

Stop Block

e

Beginning of Subroutine

End of Subroutine

-

Calculation Block

Decision Block
(Condition Block)

-

Subroutine Call

£

Junction (1)

§<_

Junction (2)

\/

Connector

Hinh 1.51 Cac phan td luu do chinh
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( START ) (@ START ) (CSTART )

/ READ / / l{mu / / READ /

: - s
- ﬂ +b l_<1i.\=vf>_‘l'

WRITE WRITE WRITE / / WRITE / / WRITE /
/ / Eﬂual ‘not equal*

( STOP ) ( ST?C;P ) (Sﬂ_—"éf )

Hinh 1.52 Thi du cdc luu do.
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(STiRT ) | @
/ R];:?D / i{_;_l
1;0 / WJI:[;]TE /

READ . 4‘._1
I[i] 1+ 17

i—1i+1

yes
( sTOP )

Hinh 1.53 Thi du luu do tinh tong vector X. 128
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NOI dung

1.1 Su phat trién cta cac hé vi xir 1y
1.2 So do kh6i mot hé vi xtr 1y co ban
1.3 CPU

1.4 Bo nhé

1.5 Ngoai vi

1.6 Bus hé thong

1.7 Gi1a1 ma dia chi

1.8 Pinh thi

1.9 Chuong trinh

1.10 Vi diéu khién va vi xi 1y

3/5/2010
129
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1.10 VI DIEU KHIEN
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H 7 =

Cac gi¢i han cua vi xw ly

— Can bo nhé ngoai dé thuc thi chuong trinh.
— Khéng thé giao tiép truc tiép vdi cac thiét bi I/O.

131
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So sanh vi xw ly (MPU) va vi diéu khién (MCU)

 MPU:

— Puoc thiét ké dé thuc hién chirc ning CPU trong hé may vi
tinh.

— Tap 1énh duogc s?ép xép dé cho phép méi va mot luong 16n di
l1éu dugc chuyén di gitra vi xu 1y vo1 bd nhd va thanh ghi
ngoail.

— Cac tac vu tac dong vo1 nhom bit khong nho hon 4 bit.

« MCU:

— Puoc thiét ké dé lam viéc véi mach ngoai tbi thiéu.

— Tap 1énh don gian (khoang 255 1€nh).

— Céc tac vu co thé tac dong 1én ting bit.

« MCU la may tinh vdi tat ca trong mot chip:

MCU = CPU + Bo nhé + Giao tiép I/O .
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1.10 Vi diéu khién

Vi xir Iy (MPU)

e CPU la mot chip rieng, RAM,
ROM, I/O, timer la cac phﬁn
rieng bigt

e Nguoi thiét ké tuy ¥ chon kich
cO bd nhd, cac céng I/0 ...

e C6 thé mo rong duoc

e DPa chirc nang

 Pa muc dich

3/5/2010

CuubDuongThanCong.com

Vi diéu khién (MCU)

CPU, RAM, ROM, I/0O va
timer déu trong 1 chip

On-chip ROM, RAM va
/0 port Ia ¢b dinh

cho (rng dung ma gioi
han vé gia ca, nang
lwong va khdng gian
Chi c6 1 muc dich
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Microprocessor and Microcontroller

A Microprocessor-Based Embedded System A Microcontroller-Based Embedded System

To outside world

1
1
1
1
1
1
1
Data I
Storage [
Program [ Program Data
Memory 1 Memaory Storage
|
|
1
Microprocessor o A —- I Microprocessor L..._-_..E
| Core
I S N I I Y
1 - e ——
" Ifo
I B N N N I N .
1
Real -time o 1 s
Clock ! i i i i
| I o | I Real-time I
| ' Clock
I i ] L J
To outside world :
1
1
1
1
| |
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So do khoi ciia mot MCU

Microcontroller

7
Registers ]
. L2 /O
Memory "I_' ‘—I—b poris [ T
ALL

TIF

Timing & p [Nterrupt
Control Circuits

f $
} \

Hinh 1.54 So do khéi mot MCU

v

Counters 14—

Cac MCU tiéu biéu
e 3051 (Intel va cdc hang khdc): 1a MCU thé hé thua hai caa Intel.
e 68HC11 (Motorola va Toshiba): c6 kién tric bd nhé chung trong dé cédc lénh,
da liéu, I/0 va cac mach dinh thi tat ca chia xé cung vung nhd.
e PIC (Microchip): Ho MCU RISC dau tién (33 1énh).
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