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1. So dd khéi ciia mot hé thong mdy tinh:

So d6 khéi co ban cia mot hé thong may tinh duoc trinh bay & hinh bén dudi:

Bus dia chi (Address Bus) |

Bus dit [igu (Data Bus) |

cru | [T L 1T 1T

Bus dicu kKhien (Control Bus)

TLILIT JL I JLIT

Giao tiép vao/ ra

1L

Céc thiét bi ngoai vi

RAM ROM

Hinh 1.1: So d6 khoi cia mt hé thong may tinh
Trong so d6 nay ta thiy rd cac thanh phan co ban ctia mot hé théng may tinh bao gom:
- B¢ xu 1y trung tdm (Central Processing Unit - CPU).

- Bo nhé ban dan (Memory) gém bd nhé chi doc (Read Only Memory — ROM) va bd
nh6 truy xuit ngiu nhién (Random Access Memory -RAM).

- Giao tiép vao/ra dung dé ghép ndi véi cac thiét bi ngoai vi.
- Céc Bus truyén thong tin

Céc khéi chic ning lién hé véi nhau thong qua cac tin hiéu goi 1a bus hé théng
gom 3 thanh phan: bus dit liéu, bus dia chi va bus diéu khién.

CPU la mdt vi mach dién tr c6 do tich hop rit cao va dong vai tro chu dao trong
qua trinh diéu khién hoat dong ctia toan bd hé thong. CPU doc ma 1énh duéi dang céc
chudi bit 0 va 1 (tirc dang nhi phan) tir bo nhd, sau d6 giai ma 1énh va thuc hién 1énh bang
cach phat ra cac tin hiéu diéu khién cic bd phan khac. Bén trong CPU c6 thanh ghi IP
(Instruction Pointer) hoic PC (Program Counter) chtra dia chi cta 1énh tiép theo ma CPU
phai thuc hién, thanh ghi 1énh IR (Instruction Register) chira 1énh doc dugc tir bd nhé, mot
s6 thanh ghi khac dung lam toan hang dé tinh toan, tao ra dia chi tro dén dit liéu...Bén
trong CPU con ¢c6 ALU (Arithmetic and Logic Unit) chiu trach nhiém thuc hi¢n céc phép
toan logic va s hoc.

B6 nhé ban dan con duge goi 1a bo nhé trong gdm ROM va RAM. ROM thudng
dung dé luu trir chwong trinh khéi tao hé thong mdi khi khai dong (vi du nhw ROM BIOS)
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va CPU s doc ma Iénh tur day dé khoi tao hé théng. RAM thuong dugc dung dé chua
chuong trinh tmg dung, dir liéu, cac két qua tinh toan trung gian va ca mot phan cia
chuong trinh diéu khién hé théng.

Bo ghép ndi vao ra cho phép ghép ndi hé théng véi cac thiét bi vao/ ra (I/O) nhu
man hinh, ban phim, chudt, & dia...thong qua cac dia chi cong vao/ ra (Port).

Bus dia chi bao gdm cac tin hiéu dung dé chuyén tai dia chi (thudng dugc ky hiéu
la A vi dy CPU c6 20 tin hi¢u dia chi thi duoc ky hiéu tir A, dén Aj9). Khi doc/ghi b nho
(hoic 1/0), CPU dua ra trén Bus ndy dia chi ctia bd nhé (hodc I/O) can doc/ ghi. Nhu vay,
sd lwong tin hiéu dja chi s& quyét dinh khong gian bo nhé (tire 14 s6 lugng 6 nhd) ma CPU
c6 thé dinh vi duoc. Thi du: CPU 8088/8086 c6 20 bit tin hiéu dia chi thi khong gian bd
nh¢ ciia CPU nay 1a 2*° = 1M 6 nhd, luu ¥ rang cac CPU cua ho 80x86 dinh vi theo byte
nén khong gian by nhd cua CPU nay la 1Mbytes, twong ty CPU Pentium II ¢6 36 tin hi¢u
dia chi thi khong gian b0 nhd ctia no6 1a 64Gbytes.

Bus dit liéu gdm céc tin hiéu ding dé chuyén tai dit liéu (thuong duoc ky hiéu 1a
D). S6 tin hiéu dir liéu quyét dinh sb bit dir liéu ma CPU c6 thé xir Iy ctng mot lac. Luu y
rang cac tin hiéu dir liéu 1 hai chiéu vi CPU c6 thé doc/ghi dit liéu tir bd nhd hodc I/O.

Bus diéu khién dung dé diéu khién hoat dong cua hé théng nhu cac tin hiéu /WR
(Write) dé bao hiéu CPU doc dit liéu, /RD (Read) dé bao hiéu CPU ghi dit liéu, Ready cho
ung dé bao cho CPU biét bo nhé (hoic I/O) sén sang qué trinh trao doi dir lidu...Do do,
Bus diéu khién ciing phai 13 hai chiéu.

2. B0 nhé ban dan:
2.1  Khai niém:

Bd nhé thuong dugce cAu tao tir cac vi mach nhé, mot vi mach nhd thuong cé ciu

triic nhu sau:

Cac tin hi¢u Cac tin hi¢u

divchi - [ > (T Daiien

Cac tin hiéu
diéu khién

Hinh 2.1:  cau truc co ban cia mot vi mach nho.
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Céc tin hiéu dja chi dung dé xac dinh vi tri cu thé ctia mot 6 nhé can doc/ ghi. Mdi
6 nhé c6 s bit (d6 dai) 1, 2 ,4, 8 ...tuy thudc vao nha san xuat. S6 lwong tin hiéu dia
chi quyét dinh dung luong bd nhé (sé luong 6 nhé o trong vi mach nhé). Vi du vi
mach nhd ¢6 11 tin hiéu dia chi thi s6 luong 6 nhd téi da 1a 2'' =2 K 6 nhé.

Cé4c tin hiéu dir liéu dung dé trao doi dix lidu véi ndi dung cua 6 nhé da duogc chon
boi cac tin hiéu dia chi. Do d6, sb tin hiéu dit liéu x4ac dinh kich thuéc cta 6 nhé trong
vi mach nhé. Vi du: vi mach nhég ¢6 s6 tin hiéu dit liéu 1a 8 (thuong duoc ky hiéu la D,
dén D;) thi mdi 6 nhé cua vi mach nhé nay c6 kich thudc 1a 8 bit.

Céc tin hiéu diéu khién dung dé xac dinh trang thai hoat dong ctia vi mach nhé nhu
tin hiéu /CS (Chip Select) hoic /CE (Chip Enable) dung dé cho phép bo nhé hoat
dong, /WR (Write) hoac /WE (Write Enable) xac dinh trang thai ghi dir liéu 1én vi
mach nho. ..

Thi du vi mach nhé HM6116 1a vi mach nhéd loai SRAM 2K x 8: C6 nghia 1a vi
mach nhd nay c6 2K 6 nhd nén ¢6 11 tin hi¢u dia chi (A, dén Ajp), 1 6 nho c6 do dai la
8 bit nén c6 8 tin hi¢u dir liéu (Dy dén D), cac tin hi¢u /CS = 0 thi cho phép bd nhd
hoat dong khong thi n6é ¢ ba trang thai, tin hi€éu /WE = 0 x&c dinh trang thai ghi Ién b0
nhd, /RD = 0 xac dinh trang thai doc bo nhd.
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Hinh 2.2 Vi mach nhé SRAM 6116
Phan loai:

C6 nhiéu cach phan loai bd nho, cach phé bién nhat 1a phan thanh hai loai: B§ nhd
chi doc (ROM — Read Only Memory) va bo nhé truy cap ngau nhién (RAM — Random
Access Memory). Tuy theo cdu trac cia ROM ma ta lai chia ra thanh cac loai PROM
(Programmable ROM), EPROM (Erasable Programmable ROM), EAROM (Electrically
Alterable ROM), EEPROM (Electrically EPROM) hay Flash ROM.

PROM 14 lpai ROM c6 thé ghi (1ap trinh) bang thiét bi ddc biét goi 1a b 1ap trinh
PROM (PROM Programmer). Hoat dong ghi thuong 1a su phd huy cac lién két noi tai,
diéu nay dan dén két qua 1a PROM chi c6 thé 1ap trinh mot 1an ma thoi.
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EPROM Ia loai ROM c6 thé x6a duogc béng tia cuc tim va 1ap trinh duogc béng bo
1ap trinh EPROM (EPROM Programmer). Qu4 trinh x6a bang tia cuc tim nhiéu lan s& 1am
hong EPROM.

EAROM c6 thé thay d6i ndi dung mot bit tai mot thoi diém va duoc dung dé chira
cac thong tin khoi tao hé thdng va cac hé thong nay it khi thay ddi ndi dung cia EAROM.

Flash memory hay EEPROM Ia loai ROM cho phép x6a toan bd ndi dung (hodc
cac bank duoc chon) bang dién va 1ap trinh ma khong can 1ay chung ra khoi hé thong.

RAM thuong dugc chia ra lam 3 loai SRAM (Static RAM), NV RAM (Non —
Volatile RAM) va DRAM (Dynamic RAM).

SRAM duy tri ndi dung ctia né mién 1a c6 ngudn dién ap vao, khic véi DRAM la
phai dugc 1am tuoi (refresh) theo chu ky. Dir liéu trong SRAM s& bi mét khi mat ngudn
nudi. Cac vi tri trong bo nhd c6 thé duge truy xuat (doc/ ghi) theo trinh ty bat ky khong
lién quan dén vi trf truy xuat trude do.

NVRAM Ia loai RAM khong bi mét thong tin khi mét nguén dién nuoi. Hién nay,
loai bd nhé gan gidng véi NVRAM 14 Flash memory. NVRAM c6 thé dugce dung trong
may in, Router dé luu trix file cau hinh khi khoi dong hé thong.

DRAM luu trir cac bi dir li€u trong céac tu dién riéng I€. S4 electron duge luu trix
trong tu dién xac dinh bit luu trit 1a 0 hay 1. Vi céac bit dugc luu triv bé“mg cac tu dién nén
qué trinh tich dién phai dugc thuc hién lai theo chu ky. Céc té bao DRAM nhé hon va ré
tién hon so véi SRAM. Mot sb loai DRAM thuong gip: Fast Page Mode DRAM (FPM
DRAM), Extended Data Out DRAM (EDO DRAM), Burst EDO RAM (BEDO DRAM),
Synchonous DRAM (RDRAM), Double Data Rate SDRAM (DDR SDRAM), Rambus
DRAM (RDRAM), Video DRAM (VRAM), Synchronous graphics RAM (SGRAM),
Pseudostatic RAM (PSRAM)...

Sau ddy, chung t6i s& trinh bay mot s cau trac va tinh chat cia ROM va RAM.
2.2 Chu trac va hoat dong cua ROM

Cdu triic bén trong ciia ROM: Co ché dung dé luu trir thong tin bén trong ROM
thay doi tiy theo cong nghé ROM khéc nhau, trong hau hét cac ROM sy hién dién cia
Diode (hay Transistor) s& quyét dinh tri gia luu trit 1 hay 0. So d6 ctia mét ROM 8x4 ma
ta c6 thé thiét ké tir bd gidi ma va mot s6 Diode:
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Hinh 2.3: So 40 ROM 8 x 4

Céc tin hiéu dia chi duoc dua vao bd giai ma dé chon ngd ra twong tmg, mdi ngd ra
cua b giai ma dugc goi 1a duong Word (Word line) vi né chon mét hang (trc mot Word)
cua bang dir li¢u luu trtr trong ROM. Vi du nhu trong truong hop A,A A, = 101 thi
/ROWS5 duogc chon. Mbi dudng thiang trong hinh dugc goi 1a duong bit (bit line) vi né
tuong trmg v&i mot bit ngd ra cia ROM. Nhur & hinh trén, mdi khi duong Word duge chon
thi dudng bit bang 0 khi c6 mdt Diode nbi giita dudng Word va dudng bit. Nhu trong
truong hop hang 5 thi tri gid dit liéu ngd ra cia ROM (D; — Dy) 1a 0010, luu y 1a céac
duong bit duoc dém thong qua cac cong dao.

Pé 1am giam do phirc tap trong cac mach giai ma, trén thuc té ngudi ta thudng
dung céu trac hai chiéu trong viéc thiét ké ROM. Hinh bén duéi trinh bay cdu tric bén

trong cia ROM 128 x 1
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Hinh 2.4: So d6 ROM 8x1dung cau trac hai chiéu.
Kién trac tong quat cia ROM dic trung duge trinh bay & hinh bén dudi. Luu ¥ vai tro cia

cac tin hiéu CS va OE.
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Db-1 Db-2 DO
Hinh 2.5:  Kién tric tong quat cia ROM
Vi dy vé EPROM 2716
Hinh dang: So d6 Logic
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So d6 chan
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AT 1 MVee
AB[2 23 [ A8
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A4[4 210 vpp
2305 200G
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&1[7 15[ EP
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QoQge 16 [] @6
@110 15 [] @5
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MAIDJTES

Hinh 2.6:  So dd chan cia EPROM 2716

Nguyén ly hoat dong:
Ché d6 hoat EP G | Vp Qy—Q;
dong
Poc 0 0 |+5V Data out
Lap trinh Xung vuong rong 45 - 55 1 |+25V |Datain

ms

Kiém tra 0 0 |+25V | Dataout
Duy tri 1 X |+5V |Hi-Z

Luu ¥ 1a hoat dong ghi phai dién ra sau khi x6a noi dung ctia ROM bang tia cyc tim.
2.3 Chu trac va hoat dong cua RAM

Céu tric co ban ciia SRAM duoc trinh bay & hinh bén dudi va SRAM thuong chi ¢6 hai
hoat dong truy xuat dugc dinh nghia:



address
inputs

data
Inputs

control O
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==l

Hinh 2.7: CAu trac co ban cia SRAM

DINb-1 DOUTb-1
cS
OE
WE

2" x b RAM
A0
At
An-1
DINO DOUTO |——
[ DINT DOUT1
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data
outputs

Hoat dong doc: Khi mot dia chi dugc &p vao cac ngd vao dia chi (Ag dén A,.) trong luc
cac tin hi¢éu CS va OE tich cuc thi cic ngo ra ctuia b chét cua vi tri nhé duge chon s& dua

ra trén DOUT.

Hoat dong ghi: Khi mot dia chi dugc ap vao cac ngd vao dia chi (Ag dén A,.1) va mot tu
dr liéu duoc ap vao DIN, sau d6 CS va WE ¢6 hiéu lyc. Cac bo chdt rrong vi tri nh¢ duoc
chon s€ mo va tir nh¢ ap vao sé duogc luu trir.

Céc vi tri nhd trong SRAM c¢6 dic trung giéng nhu cac bo chét D nhu duge trinh bay &

hinh bén dudi:

IN &

SEL_L 0——0
WR_Lo—O

Hinh 2.8: ciu trac ciia mot vi tri nhé trong SRAM

O—! '>—~—-I:|OUT

D !

IN OuUT —
SEL
WR

b4 |

Bo phan luu trit trong mdi té bao (Cell) 1a mot bd chét D. Khi tin hiéu ngd vao SEL L ¢
hiéu Iyc thi dir liéu lvu trit duoc dua ra ngd ra cia té bao (duoc ndi véi dudng bit — bit
line). Khi c4 hai tin hiéu SEL_L va WR_L tich cyc thi b chét mé va bit dix liéu méi duoc

luu trir.
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Hinh bén dudi trinh bay su két hop cila cac té bao SRAM 8x4 trong mot mang dé tao
thanh mdt SRAM hoan chinh.
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Hinh 2.9: Sy két hop céc té bao SRAM 8 x4

Mic du so dd nay kha don gidn nhung n6 minh hoa dugc mot s6 tinh khia canh quan trong
trong ddc trung cia SRAM:

Trong céac hoat dong doc, dir liéu ngd ra 1a mot ham to hop cua cac ngd vao dia chi.
Thoi gian truy xuét cho cac hoat dong ghi dugc xac dinh tir thoi gian ma ngd vao
dia chi cudi cung tré nén 6n dinh.

Trong céc hoat dong ghi, dir liéu ngd vao dugc luu trit trong cac bo chdt D. Pidu
nay c6 nghia 1a dir liéu phai thda méan thoi gian thiét 1ap va luu trit theo tin hiéu cho
phép chét.
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- O bén trong, tin hifu WR_L c¢6 hi¢u lyc chi khi ca hai tin hi¢u CS L va WE L ¢c6
hiéu luc. Do @6, chu ky ghi bit dau khi ca hai tin hiéu CS_L va WE_L c6 hiéu luc
va két thuc khi ca hai tin hiéu nay khéng con hiéu luc.

Thi du SRAM 32K x 8: CY7C199
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Hinh 2.11: So d6 chan ciia SRAM CY7C199

Qua trinh ghi dir liéu Ién SRAM dugc thuc hién khi cac tin hiéu /WE va /CE ¢ mtc
thap thi dit liéu & /0, dén I/O; dugc ghi vao 6 nhd co dia chi duge xac dinh béi cac tin
higu dia chi Ay dén A,

Qua trinh doc dit liéu ra tir SRAM dién ra khi céac tin hiéu /CE va /OE & miic th?ip,
/WE & mirc cao, luc nay ndi dung ctia 6 nhé cé dia chi xac dinh boi A dén A, dugc dua
ra trén I/O, dén 1/0; O céc trang thai khéac thi /O, dén /O, s& ¢6 téng trd cao (HiZ).
2.4  Ghép ROM va RAM dé c6 dung luong 16n hon.

Trong trudng hop dé c6 dung lwong RAM, ROM 16n hon, ta cé thé thyc hién cach
ghép dua trén nguyén 1y ciia mach giai ma dia chi.

Vi dy hai SRAM 6116 (2K X 8) ¢6 thé ghép thanh 1 SRAM 4 K x 8 hoic 2K x 16.
So d6 bén dudi trinh bay cach ghép nay.
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SRAM 4K X &
HM6116
A0 A0 8 9 DO DO
AT AT 7| A0 DO 5 D1 D1
A2 A2 5 | A D1 7 D2 D2
3 A3 5 | A2 D2 33 D3 D3
AL AL 4| A3 D3 1 D D7
A5 A5 3 | A4 D4 15 D5 D5
A6 A6 2 | AS D5 46 D6 D6
A7 A7 1| A6 D6 37 D7 D7
A8 A8 23 A7 D7
A9 A9 22 | A8
AT0 AT0 19 | A9
A10
IOE IOE 20 | —
WE TWE 21 | OB
VCC TCS0 18 | WE
cs
VCC
IcS 2
) 1 /CSO HM6116
A11 3 A0 8 9 DO
AT 7 | A0 DO g D
— | A D1 1Dz
— | A2 D2 33—
A 4|~ D3 g Di~
4 14
A5 3| A4 D445 D5
A5 D5 D6
AB 2 6
v 1 A6 D6 [—7 D7
2 A8 23 | A7 b7
1 /CSt A9 22 ﬁg
ATO
3 /) 191170
IOE —
R
TCST WE
18 | &5
VCC
24 1 vee

Hinh 2.12: Ghép 2 SRAM 2K x 8 thanh 1 SRAM 4K x 8



SRAM 2K X 16
HM6116
A0 A0 8 9 DO
AT AT 7 | A0 b0 95 D1
A2 A2 5 | Al D1 47 D2
A3 AN A3 5 | A2 D2 3 D3
A Ad 4 | A3 D3 74 D4
A5 A5 3 | A4 D4 5 D5
76 76 2 | AS D5 75 D6
A7 A7 1| A6 D6 37 D7
A8 A8 23 A7 D7
A9 A9 22 | A8
AT0 AT0 19 | A9
A10
JOE JOE 20 | —
WE TWE 21 | SE
VCC TS 18 | WE
TS Cs
VCC 24 | oo
HM6116
A0 8 9 D8
AT =1 A0 DO g D9
A2 6 | Al D1 47 D10
3 5 | A2 D2 33 D11
A 4 | A3 D3 2 D12
A5 3 | A4 D4 45 D13
A5 D5
AB 2 16 D14
A7 1| A6 D6 7 D15
B3| A7 D7
A9 22 | A8
—AT0 19 | A9
————= 1 A0
IOE 20 | —
WE 21 O_IIEE
cs 18 | X
VCC 24 1o

Hinh 2.13: Ghép 2 SRAM 2K x 8 thanh 1 SRAM 2K x16
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