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1.1 TOng quit

= Vimach tong quat ciia ho MCS-51 la chip 8051.
= Pic trung cua chip 8051:

» 4 KB EPROM bén trong.

» 128 Byte RAM ndi.

> 4 Port xuat /nhap I/0O 8 bit.

> Mach giao ti€p noi tiép.

» 64 KB khong gian nhé ma ngoai

» 64 KB khong gian nhé dit 1i€u ngoai.

» Xu ly Boolean (hoat dong trén bit don).
> 210 vi tri nhé cé thé dinh vi bit.

» 4us cho hoat dong nhan hoic chia.



1.2 Cac chan

1.1.1 Port 0: Port O 1a port c6 2 chiic ning &
ciac chian 32 dén 39 ctia 8051.

Trong cac thi€t ké ¢d nhd khdong dung bd
nhéd md rong, né c6 chifc ndng 1a cac
dudng xuat/nhap.

P6i véi cac thiét ké ¢d 16n ¢6 bd nhé md
rong, né trd thanh bus dia chi va bus di
liéu. [byte thap cua bus dia chi].



1.2 Cac chan

1.2.2 Port 1: Port 1 12 port xudt/nhip trén cdc
chan 1-8.

Port 1 khong ¢6 chuc nang khac, vi vay chung
chi dudc dung cho giao ti€p vébi cdc thi€t bi
bén ngoai.

1.2.3 Port 2: Port 2 1a 1 port ¢6 tac dung kép
trén cac chan 21- 28 dudc dung nhu cac
dudng xuat/nhap.

Byte cao cua bus dia chi d6i vé6i cdc thiét bi
dung bd nhé md rong.



1.2 Cac chan

1.2.4 Port 3: Port 3 1a port ¢6 tac dung kép
trén cac chan 10-17.

Khi khong hoat dong Xuat/nhap, cac chin
cla port ndy cé nhi€u chic ning riéng:



1.2 Cac chan

Bit |Teéen Chiic ndng
P3.0 |RXT |Ngo vao dir liéu noi tiép.
P3.1 |TXD |Ngo xuit dit liéu ndi ti€p.
P3.2 |INTO Ngd vao ngit cing thi 0
P3.3 |INTI1 Ngo vao ngit cifng thi 1
P34 |[TO Ng6 vao cua b dinh thoi/dé€m thi 0.
P35 |T1 Ng6 vao cua bd dinh thoi/dém thi 1.
P3.6 |WR |Tin hiéu ghidi licu 1én b$ nhé ngoai
P3.7 |RD |Tin hiéu doc bd nhé dif liéu ngoai.




1.2 Cac chan

1.2.5 Chan cho phép b nhé chuong trinh PSEN

* Tin hi€u ngd ra 6 chan 29, c¢6 tac dung cho phép
doc bd nhd chuong trinh md rong thudng dugc
ndi dén chan OE (output enable) cia Eprom cho
phép doc cac byte ma 1€nh.

= PSEN 3 mic thip trong thsi gian
Microcontroller 8051 14y 1énh. Cdc ma 1énh cua
chuong trinh dugc doc tu Eprom qua bus dir li€u
va dudc chot vao thanh ghi 1énh bén trong 8051
dé€ gidi ma lénh.

= Khi 8051 thi1 hanh chuong trinh trong EPROM
ndi PSEN s€& ¢ muc logic 1.




1.2 Cac chan

1.2.6 Chan cho phép chét dia chi ALE

= Khi 8051 truy xudt bd nhd bén ngoai, port 0 cé chiic
ning la bus dia chi va bus dit li€u do d6 phai tach cac
dudng dir liéu va dia ghi. Tin hi€u ra ALE & chan thu 30
ding 1am tin hiéu di€u khi€n d€ gidi da hop cdc dudng
dia chi va dir li€u khi két ndi ching véi IC chot.

* Tin hiéu ra & chian ALE la mo6t xung trong khoang thdi
gian port 0 déng vai trd 1a dia chi thAp nén chot dia chi
hoan toan ty dOng.

= Cic xung tin hiéu ALE c6 toc dd bing 1/6 1an tan sd dao
ddng trén chip va cé thé dudc dung 1am tin hiéu clock
cho c4dc phan khdc cia hé thong. Chan ALE dudc dung
lam ngo vao xung 1ap trinh cho EPROM trong 8051.



1.2 Cac chan

1.2.7 Chan truy xuit ngoai EA
= Tin hiéu vao EA § chin 31 thudng dugc mic
1én muc 1 hodac muc O.

= Néu § mdc 1, 8051 thi hanh chuong trinh t
EPROM noi trong khodng dia chi thap 4 Kbyte.

= N€u & mdc 0, 8051 sé thi hanh chuong trinh ti
bd nhé md rong.

= Chan EA dugc 14y 1am chin nhin dién dp cap
dién 12V  khi 1ap trinh cho Eprom trong 8051.



1.2 Cac chan

1.2.8 Chan tin hiéu RST (Reset)

" Ng6 vao RST G chian 9 1a ngd vao xo4
chinh clia 8051 dung d€ thi€t lap lai trang
thdi ban dau cho hé thong hay goi tit 1a
Reset hé thong.

= Khi ngd vao tin hi€u nay duva 1€n cao it
nhit 1a 2 chu k¥ mdy, cédc thanh ghi bén
trong dudc nap nhitng gid tri thich hop dé
khdi dong lai hé thong.



1.2 Cac chan

1.2.9 Cac chan XTALI1 va XTAL2

* B0 dao dong dudc dugc tich hgp bén trong 8051dugc
ghép v6i thach anh & bén ngoai 6 2 chan XTAL1 va
XTAL?2 (chan 18 va 19).

= Tan s6 thach anh thudng st dung cho 8051 13 12Mhz.
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1.3 Cau tric cua port xuat/nhap
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1.4 T6 chitc bd nhé

= B) nhd trong 8051 bao gom EPROM va RAM.
RAM trong 8051 bao gom nhiéu thanh phan
phan luu trit da dung, phan luu trif dla chi
hoa tung bit, cac day thanh ghi va cac thanh
ghi chirc nﬁng dac biét.

= Hai diic tinh c4n chd ¥ la:

v’ Céc thanh ghi va cdc port xuat nhap da dugc

dinh vi1 (xac dmh) trong bo nhd va cé thé truy
xudt truc ti€p gidbng nhu cac dia chi bd nhd khac.

v Ngin x€p bén trong Ram ndi nhd hon so véi

Ram ngoai nhu trong cac bo Microcontroller
khéc.



1.4 T6 chitc bd nhé

RAM bén trong 8951 dugc phéan chia:
Cdc day thanh ghi c6 dia chi tv O0H dén 1FH.

RAM dia chi hda tirng bit c6 dia chi tir 20H dén
2FH.

RAM da dung tir 30H dé€n 7FH.
Céc thanh ghi chdc ning dic biét tir SOH dén FFH.
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Bit-addressable locations

Byte
address

7F

30
2F
2E
2D
2C
2B
2A
29
28
27
26
25
24
23
22
21
20
¥
18
17
10
OF
08
07
00

Bit address

General

purpose
RAM

7F

JE{ID(7C|IB|7A|79

77

76

75174173172171

6F

6E

6D|6C{6B 16A ;69

67

66

65164163 6261

5F

SE(SD[5SC|5B |5A (59

57

56

55154153152

51

4F

4E

4DlaclaBlaa]40

47

46

45144143 (42|41

3F

JE

3D|3C{3B[3A[39]:

37

36

35134(33(32]3

31

2F

2E

2D|2CI12B [2A129

27

26

25024123 (22

21

IF

1E

ID|IC|IB|lA

19

17

15{14|13]12

1

OF

0EJOD|0C{0B |0A09

a7

a6

05(04|03102 (01

Bank 3

Bank 2

Bank |

Default register
bank for RO-R7

RAM

Byte
address

FF
O

EO

D0

BY

B

AR

Al

99
98

90

8D
8C
8B
8A
89
88
87

83
82
81
RO

Bit address

F7{ke]rs[ra]k3|F2[F1]Ro

E?[EGI_ESIE4|E3 [E2[E!1 [Eo

D7[D6|Ds[D4[D3[D2| - (DO

- | - | - |C|BB[BA|BYBS

B7|B6|B5|B4{B3[B2[B1]B0

AF| - |- |AC[AB]AA|A9]A8

a7[as[as[aa[a3]az|a1]a0

not bit addressable

9F]SEI9D]OC9B[9A[99]98

97]96[95]94]93[92]91 |90

not bit addressable

not bit addressable

not bit addressabie

not bit addressable

not bit addressable

sF[sE[sD[sC[8B[3A[89 88

not bit addressable

not bit addressable

not bit addressable

not bit addressable

87]se]ss[s4[r3[82[81]80

ACC

FSW

P2

SBUF
SCON

Pl

TH1
THO
TL1
TLO
TMOD
TCON
PCON

NDPH
DPL
SP
PO

SPECIAL FUNCTION REGISTERS



1.4.1 Vung RAM da muc dich

= Mic du trén hinh vé cho thidy 80 byte da
dung chi€m cdc dia chi tr 30H dén 7FH, 32
byte dudi tir 0OH dén 1FH ciing c6 thé dung
v6i muc dich tuong tu (midc du cac dia chi
nay da co muc dich khac).

= Moi dia chi trong ving RAM da dung déu c6
thé truy xuit tu do dung ki€u dia chi truc ti€p
hodc gidn tiép.
VD: MOV A, 5FH MOV RO, #5FH
MOV A, @RO0



1.4.2 Vung RAM dinh dia chi bit

= 8051 chia 210 bit dugc dia chi hoa, trong dé co 128 bit co
chita cdc byte chita cac dia chi tor 20H dén 2FH va céc bit
con lai chita trong nhém thanh ghi c6 chic niang dic biét.

» Y tudng truy xuidt titng bit bing phan mém la cdc dic
tinh manh cua microcontroller xu 1y chung. Cac bit cé
thé dugc dit, x6a, AND, OR, ..., véi 1 Iénh don. Pa so
cdc microcontroller xif 1y doi héi mét chudi 1énh doc-sita-
ghi dé dat dugc muc dich tuong tu. Ngoai ra cac port
ciing c6 thé truy xuit dugc tirng bit.

= 128 bit c6 chira cac byte co dia chi tiwr 00H -2FH ciing c6
th€ truy xuit nhu cdc byte hodic cdc bit phu thudc vao
lénh dugc dung.



1.4.3 Cac day thanh ghi

= 32 byte thap ctia bo nhé noi duge danh cho cac day thanh
ghi. Bo 1énh 8051 ho tr¢g 8 thanh ghi c6 tén 1a RO-R7 va
theo mic dinh sau khi reset hé thong, cic thanh ghi nay
c6 cac dia chi tir 00H - 07H.

= Cédc lénh dung cdc thanh ghi RO-R7 sé ngin hon va
nhanh hon so véi cac 1énh co chidc ning tuong dng dung
ki€u dia chi tryc ti€p. Cac di lieu dugc dung thudng
xuyén nén dung mdt trong cac thanh ghi nay.

= Do c6 4 day thanh ghi nén tai mét thoi di€m chi c6 mot
day thanh ghi dugc truy xuat bdi cac thanh ghi RO - R7
dé chuyén d6i viéc truy xuit ciac diy thanh ghi ta phai
thay doi cac bit chon diy trong thanh ghi trang thai.



1.5 Cac thanh ghi c6 chic ning dac biét

Cic thanh ghi noi ciia 8051 dugc truy xuit ngam dinh bdéi
b6 1énh.

Céc thanh ghi trong 8051 dugc dinh dang nhu mdt phan
cia RAM trén chip vi vy méi thanh ghi sé c6 mot dia chi
(ngoai trir thanh ghi b6 dém chuong trinh va thanh ghi
1énh vi cac thanh ghi nay hi€m khi bi tic dong truc ti€p).
Ciing nhu R0 dén R7, 8051 ¢6 21 thanh ghi ¢6 chidc ning
dic biét (SFR: Special Function Register) ¢ vung trén
cua RAM noi tu dia chi 80H - FFH.

Cha y: tat ca 128 dia chi tx 8OH dén FFH khong dugc
dinh nghia, chi c6 21 thanh ghi c6 chidc ning dic biét
dugc dinh nghia san cac dia chi.

Ngoai trir thanh ghi A cé thé dugc truy xudt ngdm nhu
da néi, da so cac thanh ghi c6 chitc niang diét biét SFR ¢6
thé dia chi héa tirng bit hoic byte.



1.5.1 Thanh ghi trang thai chuong trinh
(PSW: Program Status Word):

= Tir trang thai chuong trinh ¢ dia chi DOH dugc tém tit nhu sau:

Bit Symbol | Address Description
PSW.7 | CY D7H Co nho
PSW.6 | AC D6H C0 nhé phu
PSW.5 | FO DSH Co0
PSW4 | RS1 D4H Chon day thanh ghi (bit 1)
PSW.3 | RSO D3H Chon day thanh ghi (bit 0)

00=Bank 0; dia chi tir 00H dén 07H

01=Bank 1; dia chi tit 08H d&n OFH

10=Bank 2; dia chi tir 10H dén 17H

11=Bank 3; dia chi tir 18H dén 1FH




1.5.1 Thanh ghi trang thai chuong trinh
(PSW: Program Status Word):

Bit | Symbol | Address Description
PSW.2 | OV D2H Co tran
PSW.1 | - DI1H Du trir
PSW.0 | P DOH Co ki€m tra chiin 1é




1.5.1-1 C3 nhé (Carry flag)

Co nho CY ¢6 2 cong dung. Thong thuong
no dugc dung cho cac lénh toan hoc: C=1
néu phép toan cdng cé sy tran hoic phép
tr* ¢6 mugn va nguge lai C=0 néu phép
toan cdng khong tran va phép tru khong
cO muon.



1.5.1-2 C6 nhé phu AC (Auxiliary Carry Flag )

= Khi cong nhirng gia tri BCD (Binary
Code Decimal), c¢ nhé phu AC dugc set
néu két qua 4 bit thap nim trong pham vi
diéu khién 0AH - OFH. Ngugc lai AC=0.



1.5.1-3 C& 0 (Flag 0)

= Co 0 (FO0)la 1 bit co da dung dung cho cac
ung dung cua ngudi dung.



1.5.1-4 Cac bit chon day thanh ghi

RS1 va RSO quyét dinh day thanh ghi tich cuc. Chiing dugc
x6a sau khi reset h¢ thong va dugc thay doi b6i phan mém khi
can thiét.

Tuy theo RS1, RS0 = 00, 01, 10, 11 sé dudgc chon Bank tich cuc
tuong wng la Bank (0, Bank1, Bank2, Bank3.

RS1 RSO Day
0 0 0
0 1 1
1 0 2
1 1 3




1.5.1-5 Co tran OV (Over Flag):

* Co tran dugc set sau mot hoat dong cong
hodc trif néu cé su tran toan hoc. Khi cdc so
c6 dau dugce cong hoic trit véi nhau, phan
mém c6 thé kiém tra bit nay dé xac dinh
xem ké&ét qua c6é6 ndm trong tam xdc dinh
khong.

= Khi cdc s6 khong c6 dau duge cong bit OV
dugc bo qua.

= Cac két qua 16n hon +127 hoiac nho hon -128
thi bit OV=1.



1.5.1-6 C& chan 1é P (Bit Parity)

= Bit ty dong dugc set hay Clear ¢ moi chu ky
may dé lap Parity chin véi thanh ghi A. Su
dém cdc bit 1 trong thanh ghi A cong véi bit
Parity luon luon chian. Vi du A chia
10101101B thi bit P set 1én 1 dé tong sé bit 1
trong A va P tao thanh so chan.

= Bit Parity thuong dugc dung trong su két
hgp véi nhitng thu tuc ctia Port ndi tiep dé
tao ra bit Parity truéc khi phat di hoiic ki€m
tra bit Parity sau khi thu.



1.5.2 Thanh ghi B

= Thanh ghi B ¢ dia chi FOH dugc dung cung véi thanh
ghi A cho cac phép toan nhan chia. Lénh MUL AB
sé nhan nhirng gia tri khong diu 8 bit trong hai
thanh ghi A va B, roi tra vé két qua 16 bit trong A
(byte cao) va B(byte thap). Lénh DIV AB 14y A chia
B, két qua nguyén diat vao A, so du dat vao B.

= Thanh ghi B cé thé dugc dung nhu mét thanh ghi
dém trung gian da muc dich. No 1a nhirng bit dinh vi
thong qua nhitng dia chi tur FOH-F7H.



1.5.3 Con tro Ngian xép SP (Stack Pointer)

= Con tré ngin x&p 1a mot thanh ghi 8 bit ¢ dia chi 81H. N6 chita
dia chi cua cua byte dif li¢u hién hanh trén dinh ngan xé&p. Cac
l1énh trén ngin x&p bao gom cdc 1énh cat dif liéu vao ngin xé&p
(PUSH) va lay dir liéu ra khéi ngan x&p (POP). Lénh cat dir
li¢u vao ngin x&p sé 1am ting SP trudc khi ghi dit liéu va 1énh
14y ra khoi ngian x&p sé 1am giam SP. Ngin x€&p cua 8031/8051
dugc giit trong RAM ndi va giéi han cac dia chi c6 thé truy
xuat biang dia chi gian ti€p, chiing 1a 128 byte dau ctia 8951.

= P& khéi dong SP véi ngiin x&p bat dau tai dia chi 60H, cac 1énh
sau day dugc dung:
MOV SP, #5F



1.5.3 Con tré Ngan x€&p SP (Stack Pointer)

= Véilénh trén thi ngin x&p cua 8951 chi c¢6 32 byte vi dia chi
cao nhit cia RAM trén chip 1a 7FH. Sé di gia tri SFH dugc
nap vao SP vi SP ting 1én 1 14 60H trudce khi cat byte dir liéu.

= Khi Reset 8951, SP s€ mang gia tri mac dinh la 07H va dif liéu
dau tién sé dugc cat vao 6 nhé ngin xép cé dia chi 08H. Néu
phan mém ¥ng dung khong khéi dong SP mét gia tri méi thi
bank thanh ghil cé thé ca 2 va 3 s& khong dung dugc vi viing
RAM nay da duge dung 1am ngian x&p. Ngin xé&p dugce truy
xuit truyc ti€p bing cdc 1énh PUSH va POP dé luu trit tam thoi
va 14y lai dif liéu, hoiic truy xudt ngam bing 1énh goi chuong
trinh con (ACALL, LCALL) va cac lénh tré vé (RET, RETI)
d€ luu trit gia tri cia bo dé€m chuong trinh khi biat dau thuc
hién chuwong trinh con va 14y lai khi k&t thiic chuong trinh con



1.5.4 Con tro di liéu DPTR (Data Pointer)

= Con tré dit lieu (DPTR) dugc dung dé truy xuit bd nhé
ngoai la mdt thanh ghi 16 bit ¢ dia chi 82H (DPL: byte
thap) va 83H (DPH: byte cao). Ba 1énh sau sé ghi 55H
vao RAM ngoai ¢ dia chi 1000H:

MOV A, #55H

MOV DPTR, #1000H

MOV @DPTR, A

= Lénh dau tién dung d€ nap 55H vao thanh ghi A. Lénh
thi hai dung d€ nap dia chi ciia 6 nhé can luu gia tri
55H vao con tro dit licu DPTR. Lénh thd ba sé di
chuyén ndi dung thanh ghi A (12 55H) vao 6 nhé RAM
bén ngoai co dia chi chia trong DPTR (1a 1000H)



1.5.5 Cac thanh ghi Port (Port
Register)

= Cac Port ctia 8051 bao gom Port 0 ¢ dia chi
S80H, Portl ¢ dia chi 90H, Port2 ¢ dia chi AOH,
va Port3 & dia chi BOH. Tat ca cac Port nay déu
c6 thé truy xuit tirng bit nén rat thuin tién
trong kha ning giao tiép.



1.5.6 Cac thanh ghi dinh thoi (Timer Register)

= 8051 c6 chia hai bd dinh thdi/bd d€m 16 bit dudc
dung cho viéc dinh th&i dugc d€m sy kién. Timer0
& dia chi 8AH (TLO: byte thap) va 8CH ( THO:
byte cao). Timerl & dia chi 8BH (TL1: byte thip)
va 8DH (THI1 : byte cao).

* Viéc khdi ddng timer dugc SET bGi Timer Mode
(TMOD) & dia chi 89H va thanh ghi diéu khién
Timer (TCON) G dia chi 88H. Chi ¢c6 TCON dudc
dia chi héa tirng bit.



1.5.7 Cac thanh ghi Port néi tiép (Serial Port

Register)

= 8051 chtta mot Port ndi ti€p cho viéc trao doi
thong tin v§i cdc thi€t bi ndi ti€p nhu mdy tinh,
modem hodc giao ti€p nodi ti€p vdi cdc IC khac.

= Mot thanh ghi dém dir liéu noi ti€p (SBUF) & dia
chi 99H sé& giit cd hai dif liéu truyén va dir liéu
nhap. Khi truyén dit liéu ghi 1én SBUF, khi nhan
dtr l1€u thi doc SBUF.

* Cac mode van khac nhau dugc 14p trinh qua thanh
ghi di€u khié€n Port noi ti€p (SCON) dudc dia chi
hda tirng bit G dia chi 98H.




1.5.8 Cac thanh ghi ngiat (Interrupt
/ Register)
= 8051 c¢o6 clu truc 5 ngudn ngat, 2 muc vu ti€n.
Cdc ngit bi cAm sau khi bi reset hé thong va sé
dudc cho phép bang viéc ghi thanh ghi cho phép
ngit (IE) & dia chi A8H. C4 hai dudc dia chi hoa
tung bit.
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1.5.9 Cac thanh ghi diéu khién nguon
PCON (Power Control Register)

Thanh ghi PCON khong cé bit dinh vi. N6 & dia chi 87H
chira nhiéu bit diéu khi€n. Thanh ghi PCON dugc tém tit
nhu sau:

Bit 7 (SMOD) : Bit ¢6 td¢c do0 Baud & mode 1, 2, 3 § Port noi ti€p khi
set.

Bit 6, 5, 4 : Khong c6 dia chi.

Bit 3 (GF1) : Bit ¢c0 da nang 1.

Bit 2 (GFO) : Bit ¢c0 da nang 2.

Bit 1 * (PD) : Set d€ kh&i ddng mode Power Down va thodt dé reset.
Bit 0 * (IDL) : Set d€ khdi dong mode Idle va thodt khi ngit mach
hodc reset.

Céc bit diéu khi€n Power Down va Idle c6 tic dung chinh
trong tat cd cdc IC ho MSC-51 nhung chi dugc thi hanh
trong su bién dich cia CMOS.



1.6 BO nho ngoai (External Memory)

= 8051 ¢6 khd ning md rong bod nhG 1én dé€n 64K
byte b0 nhd chudng trinh va 64k byte bo nhd dix
liéu ngoai. Do d6 c6 thé dung thém RAM va
EPROM néu can.

* Khi dung b6 nhd ngoai, PortO khong con chuc
ning I/0. N6 dugc k&t hgp gitra bus dia chi (AO-
A7) va bus dit liéu (D0O-D7) véi tin hiéu ALE dé
chdt byte clia bus dia chi chi khi bit dau mdi chu
ky bd nhg. Port2 dugc cho 1a byte cao cua bus dia
chi.



Memory cycle

AO-AlS

><T

Address

DO-D7

><

Data

(a) Nonmultiplexed (24 pins)

Memory cycle

AB-ALS

Add:ess

ADO-AD7

> XK

Address x Data

(b) Multiplexed (16 pins)



1.6.1 Truy xuat by nhé ma ngoai (Acessing
External Code Memory )
* B0 nhd chuong trinh bén ngoai 1a b0 nhé EPROM dudgc

cho phép cia tin hiéu PSEN. Su k&t ndi phan cing clia bd
nhéd EPROM nhu sau:

o R -\ EPROM
8051 ul B




-——— One machine cycle et One machine cycle ————3m

Port 2 X PCH X DPH (data pointer high byte) X
T T

T | |
l I |
i [ 1

ot (et y—(omoay o) {E;;:::,H )

81 82 83 84 S5 S6 s 82 53 ! S4 ' 85 S6
ALE
| I 1
| i I
T T T
PSEN ! I I
I I |
- I I |
I ! t I
I I b I
I I 1 T
RD I ! | |
I [ I )
) ) ) i
[ I f |
[ I i |




1.6.1 Truy xuét b6 nhd ma ngoai (Acessing
External Code Memory )

= Trong mdt chu ky mdy tiéu bi€u, tin hiéu ALE
tich cyc 2 lan. Lan th¢ nhit cho phép 74HC373
md cong chot dia chi byte thap, khi ALE xudng 0
thi byte thdp va byte cao ctia bd dém chuong trinh
déu c6 nhung EPROM chua xuit vi PSEN chua
tich cuc, khi tin hi€u 1én 1 trd lai thi Port 0 da c6
dir liéu 12 Opcode. ALE tich cuc lan thd hai dugc
giai thich tuong tu va byte 2 dudc doc tir bd nhd
chuong trinh. Néu 1énh dang hién hanh 1a 1énh 1
byte thi CPU chi doc Opcode, con byte thit hai bo




1.6.2 Truy xuat by nhé dir lié¢u ngoai
(Acessing External Data Memory )

* B0 nhéG dir i€u ngoai la mot bd nhé RAM _dugc doc
hodc ghi khi dugc cho phép cua tin hiéu RD va WR.
Hai tin hi€u nay ndm & chan P3.7 (RD) va P3.6 (WR).
Lénh MOVX dudgc dung dé truy xuit bo nhg dir liéu
ngoal va dung mot bo dém dir iéu 16 bit (DPTR), RO
hodc R1 nhu 1a mot thanh ghi dia chi.

= Cic RAM c6 thé giao ti€p vdéi 8051 tuong ty cich
thitc nhw EPROM ngoai trir chAn RD ciia 8051 ndi véi
chan OE (Output Enable) cua RAM va chin WR cua
8051 ndi v6i chan WE ciia RAM. Su ndi céc bus dia
chi va dir liéu tuong tu nhu cdch ndi cia EPROM.



1.6.2 Truy xuat by nhé dir lié¢u ngoai
(Acessing External Data Memory )

Port 0 DO-D7
_ 74HC373
8051 EA L | A0-A7 RAM
L O —
ALE G
Port 2 A8-Al15
RD OE
WR WE




- One machine cycle »

St 52 53 S4 35 56 Sh
Pl P2 Pi P2 P1 P2 Pl P2 Pl P2 Pl P2 Pl P2

ALE

PSEN

Port 2 x PCH (Program counter high byte) x PCH
t

I ] LI

1 1 i
| | | [




1.6.3 Giai ma dia chi (Address Decoding)

= Su gidi ma dia chi 13 mot yéu cau tat yéu dé chon
EPROM, RAM, 8279, ... Su gidi ma dia chi doi vdi
8951 d€ chon cdc ving nhé ngoai. Néu cic con
EPROM hoic RAM 8K dudgc dung thi cac bus dia chi
phdi dugc gidi ma dé chon cdc IC nhé nim trong
pham vi1 gi161 han 8K: 0000H - 1FFFH ; 2000H -
3FFFH, ...

= Mot cich cu thé, IC gidi ma 74HC138 dudc dung véi
nhitng ngd ra cia né dudc ndi véi nhitng ngd vao
chon Chip CS (Chip Select) trén nhitng IC nhd
EPROM, RAM, ... Hinh sau day cho phép két ndi
nhiéu EPROM va RAM.



b .

.

10

DO-D7 DO-D7
PSEN — OE 2764 RD— OF 6264
. EPROM WR——W RAM
N (8K bytes) (8K bytes)
AB-AlZ AD-A12 AO-A12
Cs CS
cs cs
cs Cs
T4HC138
AlS _
C 0
Ald -
i
Al3 3
3 |
3
‘ E 3 Select other
_ _ EPROM/RAM
E 6
E 7



1.6.4 Su’ de 1én nhau cua cac vung nhé dir

liéu ngoai

= Vi bd nhd chuong trinh 12 EPROM, nén ndy sinh mot van dé€ bat tién
khi phat trién phan mém cho vi diéu khi€n. Mot nhudc diém chung
cia 8951 1a cdc ving nhé dit liéu ngoai nam de 1én nhau, vi tin hiéu
PSEN dugc dung dé doc bo nhé ma ngoai va tin hiéu RD dudc dung
d€ doc bd nhd dir liéu, nén mdt bd nhé RAM c6 thé chira ci chudng
trinh va dit liéu bing cdch noi dudng OE ctia RAM dén ngd ra mot
cong AND c6 hai ngd vao PSEN va RD. Sd dd0 mach nhu hinh sau cho
phép bd nhé RAM c6 hai chic ndng vira 1a by nhd chudng trinh vua
la b6 nhé dir licu:

RAM

=
b
|




1.7 Hoat dong Reset

= 8051 c6 ngd vao reset RST tic ddng ¢ mudc cao trong
khodng thdoi gian 2 chu ky xung mdy, sau d6 xuéng muc
thap d€ 8951 bit dau 1am viéc. RST c6 thé kich tay bing
mot phim nhan thudng hd, so dd mach reset nhu sau:

+5V +5V
N

100 RESET

10uF —~
RST

8.2KOhm




1.7 Hoat dong Reset

= Trang thdi cda tit cd cdc thanh ghi trong 8951 sau khi
reset hé thong dugce tém tit nhu sau:

Thanh ghi Noi dung
D&m chuong trinh PC 0000H
Thanh ghi tich liyA OOH
Thanh ghi B OOH
Thanh ghi thai PSW O0H
SP 07H
DPRT 0000H
Port 0 dén port 3 FFH
IP XXX0 0000 B
IE 0X0X 0000 B
Cac thanh ghi dinh thdi OOH
SCON SBUF O0H
PCON (HMOS) O0H
PCON (CMOS) 0XXX XXXXH
0XXX 0000 B




1.7 Hoat dong Reset

= Thanh ghi quan trong nhat 1a thanh ghi b0 dém
chuong trinh PC dudc reset tai dia chi 0000H. Khi
ngd vao RST xudng muc thap, chuong trinh ludn
bt dau tai dia chi 0000H ctia bd nhd chuong trinh.
NoOi dung ciia RAM trén chip khong bi thay doi
bdi tic dong cua ngd vao reset.



