Bai 3
B¢ nhé trong cia hé vi xir ly
Muc tiéu

- Trinh bay dugc cac by nhd trong h¢ vi xu 1y, cach t6 chirc bo nhé cua
hé vi xur ly thong dung

- Phan tich duoc cac md hinh td chirc bd nhé ¢o trong h¢ vi xur ly thuc té
- Giai thich duoc cac so d6 ung dung
- Rén luyén tinh tu duy, chinh xdc, an toan va v¢ sinh cong nghiép

3.1. B nhé trong hé vi xir ly

Bo nhé duge sir dung dé luu giit ma 1énh cua chuong trinh va dir liéu can xa
Iy. B6 nhé duoc ghép ndi truc tiép voi CPU qua BUS hé thdng va 1a noi dau tién
CPU truy xuat toi dé liy thong tin khi khoi dong hé théng. Yéu cau dat ra cho bo
nhé 1a phai cho phép truy xuat véi téc do cao dé dap ung kip thdi cac doi hoi cia
CPU. Chi c6 b nhé ban dan méi dap tmg duge yéu cau cao vé toc do truy xuit cao
(hang trim dén hang chuc nsec).

Bo nhé ban dan duoc chia ra hai loai: Bo nhé chi doc ROM (Read Only
Memory) va bd nhé truy xuat ngiu nhién RAM (Ran dom Access Memory).

3.1.1. Phan tir nhé, vi mach nhé, tir nhé va dung lwong bd nhé

Phén tit nhé thong thuong 1la mot mach dién co thé ghi lai va luu gitt mot
trong hai gia tri cia mot bién nhi phan, hodc "0" hoic "1", twong g véi khong co
di€n ap hodc c6 dién 4p, dugc goi 1a bit. Trén mach dién dudi day (hinh 3.1), trén
day D1 s& khong ¢ dién 4p (do cong tic mo), trong khi day D2 co6 dién 4p (vi cong
tac dong, hay thong qua diode mac theo chiéu thudn), gan bang gia trj ngudn nudi
Vce, tuong ung voi bit D1 ="0" va bit D2 ="1"

Mach flip-flop RS (con goi 1a triger RS) déng b 1a mdt mach cé kha nang
lwu gitr cac gid tri "0" hodc "1" & 16i ra. C6 thé dung RS flip - flop 1am mot mach
lwu giir tin hiéu vao R bang cach chét dir liéu d6 lai tai Ngdra Q (hinh 3.2). Cac
hang ché tao thyc hién mach nay bang cong nghé cao, nén kich thudc vé cing nho,
c6 thé c6 hang nhiéu triéu phan t nhd trén mot dién tich Imm?2. cic Vi mach nhé
thong thuong duoc ché tao vai d6 dai tir nhd va s6 lugng tir nhé ¢b dinh. SO bo nhd
duoc lién két tai mot vi tri nhd (c6 cing dia chi) trong mot chip nhd duogc goi 1a tir
nhd cua chip nhé, thuong duge chon 1a 1, 4, hoac 8bit. Dé tao duwgc mot tir nhd cua
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bd nhd, tirc 14 tir nhd ¢ d6 dai (s6 bit trong mot tir) chuan (theo chuan IBM 1a 8
bits), trong mot sd truong hop nhat dinh can phai tién hanh ghép cac chip nhé lai
vO1 nhau.
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Hinh 3.1 M6 phéng phan tir nhé

Hinh 3.2 a), b) va c) cho ta khai niém vé kha ning tao mot tir nhd co ban
(byte) khi tir nhé ctua chip nhé 1a 1bit, 2bits va 4 bits. Trong trudng hop do dai tur
nhd ciia chip nhd 1a 8 bits, viéc lién két 1a khong can thiét.
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Hinh 3.2 a) Mach Flip-flop RS nhw mét phan tir nhé gid tri nhi phén.

b) Chip nho RA va chip nhé ROM.
¢) Chép cac chip nho co do dai tw nho khac nhau dé tao ddc tir nhu c6 dé dai 8 bit.
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3.1.2. Vai nét vé bd nhé trong ciia hé vi xir Iy va may tinh

Do wu diém tuong thich tuyét ddi vé kich thudc, tiéu thu nang luong thap va
muc logic, dac biét la tdc do truy nhap, nén bo nhd ban dan dugc st dung lam bo
nhé chinh (Main Memory) trong cac hé Vi xtr Iy cling nhu trong cadc may tinh PC,
nhiéu khi duoc ghép ndi ngay trong bé mach chinh, hodc duogc thiét ké nhu nhiing
vi nho cdm vao khe cim riéng trén bd mach chinh.

Nho nhiing tién bd vugt bac cua cong ngh¢ vi mach, dac bi¢t la cong nghée
cao (Hight Technology) cac chip nhé duoc ché tao ngdy cang nho va co6 dung
luong twong ddi 16m, tde do truy nhap rit cao va gia thanh thap. Hién di c6 cac chip
nhé c6 dung lwong hang trim triéu tr nhd, dugc ciu thanh tir hang chuc ty
transistor trén mot moét cAu trac ¢d 1mm2. BO nhd trong ciia mot hé Vi xir 1y gdbm
hai loai chinh:

B nhd ROM: 1a bd nhé chi doc (Read Only Memory), thong thuong chira
cac chuong trinh gidm sat (monitoring) cdc hoat dong chirc nang cua hé Vi xu 1y:
chuong trinh thiét 1ap hé thong, chwong trinh vao/ra dit liéu quan 1y va phan phat
bd nhd, quan 1y cac thiét bi vao/ra v.v...Dbi voi may tinh PC, d6 1a chuong trinh hé
théng vao/ra co s& (BIOS - Basic Input Output System). Pic diém co ban nhit cua
bd nhé nay 14 su bao toan dit liéu khi khong c6 ngudn nudi.

Bd nhd RAM - 1a bd nhé ghi/doc tuy tién (Random Access Memory). Vi ¢
kha nang ghi/doc tuy theo nguoi dung, nén bd nhd nay duoc sir dung dé chira dir
lidu, cac chuong trinh ung dung nhét thoi ctia ngudi dung v.v... Trong may tinh PC,
bd nhé nay 14 noi chuong trinh hé diéu hanh dugc nap khi khéi dong may, hay noi
chtra cadc chuong trinh ing dung Iuc né dugc thuc thi. B6 nhé nay bi mét dir liéu
khi bi mit ngudn nuoi.

Trong cac hé Vi xir Iy don gian, hai bd nhé nay thuong dugc thiét ké va lap
rap tur cac chip nhd riéng biét thanh mot vi nho. Pia chi dugc gidi ma cho tung chip
nhé nho khéi giai ma, thong thudng 1 mot vi mach giai ma hay duoc xay dung tir
cac mach t6 hop logic. Cac tin hiéu diéu khién viéc ghi/doc bd nhé do CPU cung
cap. Mach triger RS d6ng bo 1a mot mach c6 kha ning luu gitr cac gia tri "0" hodc
"1" & 16i ra. C6 thé dung RS flip-flop lam mot mach lyu giit tin hiéu vao R bang
cach chét dir liéu d6 lai tai ngd ra Q (hinh 3.2).

Bo nhé dugc xay dung tr cac chip nhd. Cac chip nhd RAM (SRAM hodc
DRAM) thudng ¢6 cac tir nhd ¢6 do dai 1 bit, 4 bits hodc 8 bits. Tur cac chip nhd loai
nay c6 thé xay dung duoc bd nhé véi mdi 6 nhé chira duoc 1byte dit liéu (8 bits).
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Xay dung b nhé voi cac chip SRAM

Gia sir can xay dung mdt bd nhd kich thudc 16kbyte trén co s& cac chip
SRAM loai 16K x 1bit.

Béang nhé SRAM 16kbyte dugc xay dung trén co s& 8 chip SRAM loai 16K x
bit, dé c6 duoc 6 nhé c6 do dai 8 bits (tir nhd co ban). Pé 1am duoc diéu nay ngudi
ta sép dat 8 chip SRAM loai 16K x bit sao cho mdi chip tai mot vi tri xac dinh sé&
dam nhiém luu trit bit dit liéu co trong s6 twong Ung trong byte dit liéu.

Céu tric chip SRAM
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Hinh 3.3. Chip nhé RAM 64K bit (64K x 1)
Céc duong tin hi€u:
A 13 — A0 BUS dia chi
- CS: Tin hiéu chon chip. Néu CS = 0 thi truy nhap dugc chip
- W/R: Tin hiéu diéu khién ghi/doc. W-O diéu khién ghi
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Hinh 3.4. So d6 vi nhé 16KB

DO - D7: Cac dudng diy truyén cac bit dit liéu tir DO dén D7.

Chu ky ghi bo nhd SRAM (hinh 3.5)
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BUS dia chi

CS

-WR

BUS dit liéu

T chirc bd nhé v6i DRAM

Dia chi 0 nhe

Dit liéu can ghi

Hinh 3.5. Biéu do thoi gian ghi doc bg nho

CAu tric cua chip DRAM (hinh 3.6):
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Hinh 3.6. Cdu triic bén trong chip DRAM
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DRAM dung phuong phap don kénh dé nap lan luot (2 1an) dia chi hang va
dia chi cot vao dém dia chi.

Tin hiéu diéu khién:
+ RAS: khi RAS (Row Access Strobe) tich cuc thi dia chi hang dugc nap
(chot lai).

+ CAS: khi CAS (Column Access Strobe) tich cuc thi dia chi cdt dugc nap
(chdt lai).

+ WE: WE - "0" diéu khién ghi chép, WE - "I" diéu khién doc chip.

Viéc xay dung bd nh¢ tur cdc chip DRAM duoc thuc hién gﬁn tuong tu nhu
vo1 SRAM.

3.1.3 Phan loai cac chip nh¢ ROM, RAM

Céc chip nhé ROM (Read Only Memory) dugc phéan loai theo kha nang ghi
doc nhu sau:

ROM, nh¢ chi doc, dir li¢u trong chip nhé loai nay dugc ghi ngay tai hang
san xuat chip nhd theo don dit hang ctia cdc nha san xuat thiét bi can str dung no.

EPROM, chip nhé ROM co6 kha nang x6a ndi dung va ghi lai no1 dung. Noi
dung dugc x6a béng tia cuc tim nhd mot thiét bi chuyén dung.

EEPROM, chip nhd ROM c¢6 kha nang x6a, ghi lai nho sir dung xung dién.

Céc chip nhé RAM chii yéu dugc chia thanh 2 loai chu yéu sau:

RAM tinh (SRAM), mdi phan tir nhd 13 mot mach flip-flop trong qua trinh str
dung khong can quan tdm dén viéc dit liu duoc luu giit néu khong bi mat ngudn
nuoi.

RAM dong (DRAM), phan tir nhé dung cong nghé nap dién tich 1én tu dién.
Trong qua trinh sir dung can thiét mot ché d6 lam tuoi.
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Phén tl nhé RAM finh: mét mach Flip-Flop
Hinh 3.7a. So' d6 cdu triic cdc phan tir nhé co bdn
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Hinh 3.7b So do cdu triic cdc phan tir nhé
3.2. T6 chirc bd nhé cho hé vi xir ly
3.2.1. To chirc bd nhé vat ly
T chirc bd nhd cho mot hé Vi xir Iy (may vi tinh) phu thudc khong chi vao
mot hé Vi xu 1y cu thé, ma con phu thudc vao cach bd tri thuan lgi bén trong h¢
théng. Trudc hét, hdy 1am quen voi cac khai niém chip nhé va tir nhd @€ phén tich
van dé to chirc vat Iy mdt b nhd, sau d6 md rong khai ni€ém td churc theo quan

diém ctia nguoi lap trinh (t0 chirc logic).

Céc chip nhé dugc san xuat dudi nhiéu kich ¢& khac nhau, phu thudc vao
cong nghé ché tao. Chip nh¢ 1a mot vi mach cu thé, duoc bd tri cac chan co ban
nhu Hinh 3.8. Cac chan ciia mot chip nhé thong thuong gom cac 16i vao cia BUS
dia chi, 16i di liéu, cac chan diéu khién chon chip, ghAO + A9 Cac chan dia chi.

D1 + D4 Cac chan du li¢u

CS Chan chon chip

WE Diéu khién Ghi/doc

Vee  Chan ngudn nudi +5V

GND Chan nbi dét va cac chan ngudn.
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