Chuwong 1: Gidi thiéu chung vé b vi xir Iy. Truwong DH Cong nghiép Tp.HCM.

, CHUONG 1 -
GIOI THIEU CHUNG VE BO VI XU LY

I. SU PHAT TRIEN CUA CAC BO VI XU LY:
1. Thé hé 1 (1971 - 1973):
Dic diém chung cua cac vi xur 1y thé hé nay:
Bus dir liéu: 4 bit.
e Bus dia chi: 12 bit.
e Cong nghé ché tao: PMOS.
e Tbc do thuc hién 1énh: 10 — 60 ps/lénh véi fopock = 0,1 — 0,8 MHz.
Mot s6 bd vi xtr Iy dic trung cho thé hé nay: 4040 (Intel), PPS-4 (Rockwell International), ...
2. Thé hé 2 (1974 - 1977):
Pic diém chung ciia cac vi xr 1y thé hé nay:
Bus dir liéu: 8 bit.
Bus dia chi: 16 bit.
Cong nghé ché tao: NMOS hoic CMOS.
Toc do thuc hién 1€nh: 1 — 8 ps/lénh véi ferock = 1 — 5 MHz.

Mot sb bd vi xir 1y dic trung cho thé hé nay: 6502 (Mos Technology), 6800/6809 (Motorola),
8080/8085 (Intel), Z80 (Zilog), ...

3. Thé hé 3 (1978 - 1982):

Dic diém chung ciia cac vi xur 1y thé hé nay:

Bus dir liéu: 16 bit.

Bus dia chi: 20 - 24 bit.

Cong nghé ché tao: HMOS.

Tdc do thuc hién 1énh: 0,1 — 1 ps/lénh véi forock = 5 — 10 MHz.

Mot s6 bd vi xir Iy dic trung cho thé hé nay: 68000 / 68010 (Motorola), 8086 / 80186 / 80286
(Intel), ...

4. Thé hé 4 (1983 - nay):

Dic diém chung cta cac vi xtr Iy thé hé nay:

Bus dir liéu: 32 - 64 bit.

e Bus dia chi: 32 bit.

e (Cong nghé ché tao: HCMOS.

e Tbc do thuc hién 1énh: 0,01 — 0,1 ps véi forock = 20 — 100 MHz.

Mot s6 bo vi xir Iy dic trung cho thé hé nay: 68020 / 68030 / 68040 / 68060 (Motorola), 80386 /
80486 / Pentium (Intel), ...

I1. SO PO KHOI CUA MOT HE VI XU LY:
Dinh nghia h¢ vi xt 1y:
o Kha nang dugc 1ap trinh dé thao tac trén cac dir liéu ma khong can sy can thi€p cua con
nguoi.
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________________________________________________________________________________________________________________________________________________|
e Kha nang luu trir va phuc hoéi dir li¢u.
Téng quat, hé vi xtr Iy gdm:
e Phan cimg (Hardware): cac thiét bi ngoai vi — dé giao tiép v6i con nguoi.
e Phan mém (Software): chuong trinh — dé xu ly dir liéu.
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CPU (Central Processing Unit): don vi xu ly trung tam.

RAM (Random Access Memory): bd nhé truy xuit ngau nhién.
ROM (Read Only Memory): bd nh¢ chi doc.

Interface Circuitry: mach dién giao tiép.

Peripheral Devices (Input): cac thiét bi ngoai vi (thiét bi nhap)
Peripheral Devices (Output): cac thiét bi ngoai vi (thiét bi xudt).
Address bus: bus dia chi.

Data bus: bus dir liéu.

Control bus: bus diéu khién.

III. PON VI XU LY TRUNG TAM:

CPU dong vai tro chu dao trong hé vi xt 1y, n6 quan 1y tat ca cac hoat dong cua h¢ va thuc hién
tat ca cac thao tac trén dir liéu.

CPU la mdt vi mach dién tir c6 do tich hop cao. Khi hoat dong, CPU doc ma lénh dugc ghi dudi
dang céac bit 0 va bit 1 tir bd nho, sau dé nd s€ thuc hién gidgi ma cac 1énh nay thanh day cac xung dicu
khién tuong ing véi cac thao tac trong 1énh dé diéu khién cac khoi khac thuwe hién tung bude cac thao
tac do va tur do tao ra cac xung di€u khién cho toan h¢.

Instruction register Program Counter
(IR) (PC)

Registers

Instruction decode
and control unit

Arithmetic and
logic unit

SO PO KHOI PON GIAN CUA MOT CPU
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IR (Instruction Register): thanh ghi 1énh. )
PC (Program Counter / Instruction Pointer): b dém chuong trinh / con tro 1¢énh.
Instruction decode and control unit: don vi giai mé Iénh va di€u khién.
ALU (Arithmetic and Logic Unif): don vi so hoc va logic.
Registers: cac thanh ghi.
Toém lai, khi hoat dong CPU s€ thuc hién lién tuc 2 thao tac: tim nap lénh va gidi ma — thuc
hi¢n l¢nh.
e Thao tac tim nap Iénh:
- Noi dung cua thanh ghi PC dugc CPU dua 1én bus dia chi (1).
- Tin hiéu diéu khién doc (Read) chuyén sang trang thai tich cuc (2).
- Ma 1énh (Opcode) tt by nhé dugc dua 1én bus dir li¢u (3).
- M4 1énh duoc chuyén vao trong thanh ghi IR trong CPU (4).
- Noi dung cua thanh ghi PC ting 1én mot don vi dé chuan bi tim nap 1énh ké tiép tir b nhd.

CPU ADD BUS )
; (1) \J
PC DATA BUS )
V (4) ; \
OPCODE _/||\_ 4
IR %
ROM
®) N+1
..../OPCODE | N =
N-1
Read N-2
——(2)—>
u

HOAT PONG CUA BUS CHO CHU KY TIM NAP LENH

o Thao tac gidi ma — thwc hién lénh:
- M4 1énh tir thanh ghi IR duoc dua vao don vi giai mé 1énh va diéu khién.
- Pon vi gidi ma Iénh va diéu khién s& thuc hién giai ma opcode va tao ra céc tin hi¢u dé
dieu khién viéc xuat nhap dir li¢u gitra ALU va cac thanh ghi (Registers).
- Can ct trén cac tin hiéu diéu khién nay, ALU thyuc hién céc thao tac da dugc xéc dinh.
Mot chudi cac 1énh (Opcode) két hop lai v6i nhau dé thuc hién mot cong viée c¢6 y nghia duoc
goi la chuong trinh (Program) hay phan mém (Software).
IV. BQO NHO BAN DAN:
Bo6 nhd ban dan 1a mot bo phan khac rat quan trong cua hé vi xu ly, cac chuong trinh va dir liéu
déu dugc luu gitr trong bo nho.
B6 nhé ban dan trong hé vi xtr Iy gdm:
e ROM: bo nh¢ chuong trinh — Iuu gilr chuong trinh diéu khién hoat dong cua toan h¢ thong.
e RAM: bo nhd dit liéu — Iuu gitr dir 1i€u, mot phan chuong trinh diéu khién hé thong, cac
ung dung va két qua tinh toan.

Gido trinh Vi xit ly. 3 Bién soan: Pham Quang Tri



Chuwong 1: Gidi thiéu chung vé b vi xir Iy. Truwong DH Cong nghiép Tp.HCM.
So luge vé cau tric va phan loai ROM — RAM:
* ROM (Read Only Memory): bd nh¢ chi doc, thong tin trong ROM s& khong bi mat di ngay
ca khi nguon dién cung cap cho ROM khong con.

- Chu tric ROM:
ROM

A, Do Ag .. An: cdc chan dia chi (Address)
—A, D, | Dy .. Dy cdc chan dit li€u (Data)

’ OE\ (Output Enable): ngd vao cho phép xuit data

; 5 CS\ (Chip Select): ngd vao cho phép ROM hoat dong
AN Dum
- OE\
1 CS\

- Phan loai mot s6 loai ROM:
o MROM (Mask ROM): ROM mat na.
o PROM (Programmable ROM): ROM lap trinh dugc.
o EPROM (Eraseable PROM): ROM lap trinh va x6a duoc.
= UV-EPROM (Ultra Violet EPROM): ROM x6a bang tia cuc tim.
= EEPROM (Electric EPROM): ROM lap trinh va x6a bang tin hiéu dién.
= Flash ROM: ROM lap trinh va xo6a béng tin hiéu dién.
e RAM (Random Access Memory): bd nhé truy xuit ngdu nhién (b nhé ghi doc), thong tin
trong RAM s& bi mit di khi ngudn dién cung cdp cho RAM khéng con..
- Chu tric RAM:
RAM

1A, Do Ay .. Ax: cédc chan dia chi (Address)
—A, D, Dy .. Dyt cac chan dit liéu (Data)
5 ; OE\ (Output Enable): ngd vao cho phép xuit dit liéu
: : WR\ (Write): ngd vao cho phép ghi dir licu
AN Duf CS\ (Chip Select): ngd vao cho phép RAM hoat dong
—OE\

T WR\
- CS\

- Phan loai mot s6 loai RAM:
o DRAM (Dynamic RAM): RAM dong
o SRAM (Static RAM): RAM tinh
Cach xac dinh dung luong b nhé ban dan 8 bit str dung cho chip vi diéu khién 8051 nhu sau:
e Duya vao s0 lugng chan dia chi:

| Dung hrong = 2" |, v6i N 1a s6 dudng dia chi ciia bd nhd.

Vi du: BO nhd ban dan 8 bit c6 10 dudng dia chi. Cho biét dung luong cua bo nhd 1a bao nhiéu?
N =10 — Dung luong =2'"=1024 =1 KB
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e Duya vao ma so cua bo nho:

Misd: XX YYYY XX: loai b nhé
27: UV-EPROM 28: EEPROM
61,62: SRAM 40,41: DRAM

YYYY: dung lugng bd nhé
Dung lwgng = YYYY (Kbit) hodc Dung lwgng =YYYY /8 (KB)

Vi du: Bo nhG c¢6 ma sb 27256, dung luong ctia b nhé 1a bao nhiéu ?
27 — B0 nhd UV-EPROM
256 — Dung luong = 256 (Kbit) = 32 (KB)

V. CAC THIET BI NGOAI VI (CAC THIET BI XUAT NHAP):

Mach dién giao tiép (Interface Circuitry) va cac thiét bi xuat nhap hay thiét bi ngoai vi
(Peripheral Devices) tao ra kha nang giao tiép gitra h¢ vi xu Iy voi thé gidi bén ngoai. Bo phén giao
tiép giita bus hé théng cua hé vi xur ly voi cac thé gi61 bén ngoai thuong dugc goi la cong (Port). Nhu
vay tuy theo tirng loai thiét bi giao ti€p ma ta c6 cac cong nhap (Imput) dé lay thong tin tir ngoai vao hé
va cac cong xuat (Qutput) dé dua thong tin tir trong hé ra ngoai.

Téng quat, ta c¢o 3 loai thiét bi xuat nhdp sau:

e Thiét bi luu trit 16n: bang tir, dia tir, dia quang, ...

e Thiét bi giao tiép voi con ngudi: man hinh, ban phim, may in, ...

e Thiét bi diéu khién / kiém tra: cac bo kich thich, cic bo cam bién, ...

VI. HE THONG BUS:

Bus la tap hop cac duong diy mang thong tin ¢6 cung chirc nang. Viéc truy xudt thong tin toi
mot mach dién xung quanh CPU t7h1 n6 su dung 3 loai bus: bus dia chi, bus dir li¢u va bus diéu khién.
CPU st dung hé thong bus nay dé thuc hién cac thao tac doc (READ) va ghi (WRITE) thong tin gilta
CPU v6i bo nhé hoac cac thict bi ngoai vi.

e Bus dia chi (Address bus):

- Dé chuyén tai thong tin cua cac bit dia chi.

- Laloai bus 1 chiéu (CPU — MEM hay I/O).

- Pé xéac dinh bo nhd hodc thiét bi ngoai vi ma CPU can trao ddi thong tin.

- Dé xac dinh dung lugng bd nhd hodc ngoai vi ma CPU c6 kha ning truy xuat.

e Bus dir li€u (Data bus):

- Dé chuyén tai thong tin cta cac bit dir licu.
- Laloai bus 2 chiéu (CPU ¢<» MEM hay 1/0O).
- Dé xac dinh s6 bit dir liéu ma CPU c6 kha ning xir Iy ciing mot luc.

e Bus diéu khién (Control bus):

- Pé chuyén tai thong tin cia céc bit diéu khién (mdi duong day 1a mot tin hiéu diéu khién
khac nhau).

- Laloai bus 1 chiéu (CPU — MEM-1/O hodc MEM-1/0 — CPU).

- Pé diéu khién cac khdi khac trong hé va nhan tin hidu diéu khién tir cac khdi d6 dé phdi
hop hoat dong.
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Chwrong 1: Gidi thiéu chung vé bg vi xir ly. Truwong DH Cong nghiép Tp.HCM.

VIL VI XU LY - VI PIEU KHIEN:

Deé phan biét bg vi xu ly va bd vi dicu khién ta c6 the dya trén cac ycu to6 nhu sau:

Yéu t phin loai Vi xir Iy Vi diéu khién
P ‘ (Microprocessor) (Microcontroller)
CPU X X
ROM X
RAM X
Céu triic phan cimg Mach glap ticp not X
tiép
(Hardware Mach siao tid
architecture) ach glao ticp song X
song
Mach diéu khién ngat X
Cac mach diéu khién
. X
khéc
Ung dung 16n, tinh
- . , X
Céc ungdung toan phirc tap
(Applications) Ung dung nho, tinh X
todn don gian
Céc dac trung cua | Céc ki€u dinh dia chi Nhiéu It
tap 1énh A e s g 1A
(Instruction set Do dai tul <,:1u liéu xr | Byte, Word, Double word, Bit, Byte
feature) y
VIIL. MINH HQA KIEN TRUC CUA MQT HE VI PIEU KHIEN:
SFR Registers  modnon oy
WDT :' =
— 0Sc. [ 2
OSC/N L >
) | }I > Instruction E i_}
= - L C— T ——e el
Timer i o | Decoder | 8 -
= @
1 = s -
oy =14 - 3
' 8 | Accumulator, = 8
Timer = = E
= AD = 8
[+ 8

WDT (Watch-Dog Timer): BO dinh thoi Watch-Dog.

OSC., OSC/N (Oscillator): Bd dao dong (N: hé sb chia tan).

Timer: B0 dinh thoi.

A/D (4Analog/Digital): B6 bién di tin hiéu twong tu/sd.

SFR Registers (Special Function Register): Céac thanh ghi chirc nang dac biét.
RAM Memory: B¢ nh¢ dir lidu.
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Program Memory: B0 nhd chuong trinh.
EEPROM: B nhé EEPROM.

1/0 Ports: Cac port xuat/nhap.

Instruction Decoder: B giai ma I¢énh.
ALU: DPon vi logic va sb hoc.
Accumulator: Thanh ghi tich Idy.

Control Logic: Diéu khién logic.

Program Counter: By dém chuong trinh.
Instructions/Addresses: Cac 1énh / dia chi.

IX. LUA CHON BQ VI PIEU KHIEN KHI THIET KE:

C6 bdn ho vi diéu khién thong dung trén thi truong hién nay la: 68xxx cua Motorola, 80xxx cua
Intel, Z8xx cua Zilog va PIC16xxx cia Microchip Technology. Mdi loai vi diéu khién trén déu c6 mot
tap 1énh va thanh ghi riéng nén chung khong twong thich 1dn nhau. Vay khi ta tién hanh thiét ké mot hé
thong str dung vi diéu khién thi ta can dua trén nhiing tiéu chuan nao? C6 ba tiéu chan chinh:

o Tiéu chudn thir nhét la: Dap Gmg yéu cau tinh todn mot cach hiéu qua va kinh té. Do vay,
trude tién ta can phai xem xét bo vi diéu khién 8 bit, 16 bit hay 32 bit 1a thich hop nhat. Mot s6 tham sb
ky thuat can duoc can nhic khi chon lya la:

o Tbc dp: téc d6 16n nhat ma vi diéu khién hd trg 13 bao nhiéu.

o Kiéu IC: 1 kiéu 40 chan DIP, QFP hay la kiéu dong vo khic (DIP: vé dang hai hang
chdn, QFP: vo vudng det). Kiéu dong vo rat quan trong khi c6 yéu cau vé khong gian, kiéu lp rap va
tao mau thtr cho san pham cudi cung.

o Cong sudt tiéu thu: 13 mot tiéu chuan can dic biét luu y néu san pham dung pin hoic
dién ap ludi.

o Dung luong bd nhd ROM va RAM tich hgp san trén chip.

o S chan vao/ra va bd dinh thoi trén chip.

o Khaning dé dang nang cao hiéu suat hodc gidm cong suét tiéu thy.

o Gia thanh trén mot don vi khi mua sé luong 16n. Vi day 1a van dé c6 anh huong dén gia
thanh cudi ciing ctia san pham.

o Tiéu chudn thir hai la: C6 sin cac cong cu phat trién phin mém, ching han nhu cac chuong
trinh mo phong, trinh bién dich, trinh hop dich va go 1l

o Tiéu chudn thir ba la: Kha ning dap ung vé sb luong & hién tai ciing nhu & tuwong lai. Déi
v6i mot s6 nha thiét ké thi tiéu chudn nay tham chi con quan trong hon ca hai tiéu chuan trén.
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