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Chwong 1: TONG QUAN VE VI PIEU
KHIEN MCS-51

Chwong nay gioi thiéu tong quan vé ho vi diéu khién MCS-51(chii yéu trén
AT89C51): cau tric phan ciing, so do chan, cdc thanh ghi, déic tinh ldp trinh va cdc
dac tinh vé dién.

1. Giéi thiéu

Ho vi diéu khién MCS-51 do Intel san xuat du tién vao nam 1980 la cac IC
thiét ké cho céac mg (dung hudng diéu khién. Céac IC nay chinh 1a mot hé thdng vi xir
ly hoan chinh bao gém cac cac thanh phan cua hé vi xir Iy: CPU, bd nhé, cac mach
giao tiép, diéu khién ngat.

MCS-51 1a ho vi diéu khién sir dung co ché CISC (Complex Instruction Set
Computer), ¢6 d9 dai va thoi gian thye thi cua cac 1énh khac nhau. Tap 1énh cung cap
cho MCS-51 c6 céc 1énh dung cho diéu khién xuat / nhap tdc dong dén tirng bit.

MCS-51 bao gém nhiéu vi diéu khién khac nhau, bo vi diéu khién dau tién 1a
8051 c6 4KB ROM, 128 byte RAM va 8031, khong c6 ROM ngi, phai st dung bo
nhd ngoai. Sau ndy, cac nha san xuat khac nhu Siemens, Fujitsu, ... cling duoc cap
phép lam nha cung cép thir hai.

'MCS-51 bao g(k)mqnhiéu phién ban khic nhau, mdi phién ban sau ting thém
mot so thanh ghi diéu khién hoat dong ctia MCS-51.

2. Vi diéu khién AT89C51

AT89C51 1a vi diéu khién do Atmel san xuét, ché tao theo cong nghé¢ CMOS
¢0O cac dac tinh nhu sau:

- 4 KB PEROM (Flash Programmable and Erasable Read Only Memory), c6 kha
nang téi 1000 chu ky ghi xoa

- Téan s hoat dong tir: 0Hz dén 24 MHz

- 3 muc khoa bo nhé lap trinh

- 128 Byte RAM ngi.

- 4 Port xuat /nhap 1/O 8 bit.

- 2 bo Timer/counter 16 Bit.

- 6 ngudn ngit.

- Giao tiép nbi tiép diéu khién bang phan cimg.

- 64 KB vung nhé ma ngoai

- 64 KB vung nh¢ dit liu ngoai.

- Cho phép xtr 1y bit.

- 210 vi tri nhé ¢6 thé dinh vi bit.

- 4 chu ky may (4 us ddi voi thach anh 12MHz) cho hoat dong nhan hoac chia.

Pham Hung Kim Khanh Trang 1
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Téng quan vé vi diéu khién MCS-51

- C6 céac ché do nghi (Low-power Idle) va ché d6 ngudn giam (Power-down).

Ngoai ra, mot s6 IC khac ctia ho MCS-51 ¢6 thém bd dinh thoi the 3 va 256
byte RAM noi.

2.1.

So do

FORTO
LATCH

Ao |<:

| PROGRAM
ADDH
| @ REGISTER <:
STACK
| ACC POINTER
BUFFER k # )
| FOOH sCon | TMOD TOOH
T2COH | THO TLC TH1
| =] e M TLA THa* | TLZ%| ROAT2HY Pe
I — INGRENENTER
| RCAPZLY SBUF IE IP
ALY INTEFRLPT SERIAL
| FORT AND TIMER
7 BLOCHS PRCGRAM
COUNTER
| £A
. 3o
PSEN
H_E‘_I' TIMING 5E< N DPTR
=1 anp |89 V/
EA—mCONTROL{ES
o
RST | z PORT 1 FORT 3
LATCH LATCH
S
PORT 1 PORT 2
)cl DRIVERS ERS
AL1  XTAL
LI
F10-P17 P20-P37
I_-E (e
Note:  (*)For Timer 2 only.
Hinh 1.1 — So do6 khoi caa AT89C51
Pham Hung Kim Khanh Trang 2
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AT89C51 gdm ¢ 40 chan, mo ta nhu sau:

o| AT89C51
<
gg P0.0/ADO & P2.0/A8 3;
37 | PO.1/AD1> P2.1/A9 53
36 | P0-2/AD2  P2.2/A10 [—54
35 | P0.3/AD3  P2.3/A11 5
34 | P0.4/AD4  P2.4/A12 TD
33 | P0.5/AD5  P2.5/A13 TD
3> | P0.6/AD6  P2.6/A14 T(
P0.7/AD7 P2.7/A15 —X
; P1.0 P3.0/RXD 1(1)
3| P1.1 P3.1/TXD 3
24| P1.2 P3.2/INTO 3
5 | P1.3 P3.3/INT1 TD
6| P14 P3.4/T0 751
7| P1.5 P3.5/T1 =g -
X—g| P16 P3.6/WR 7
X— P1.7 P3.7/RD —0O
:]]g XTALA1 ALE/PROG %(
XTAL2 PSEN [——X
L; EAIVPP 2
RST o
&

Hinh 1.2 — So d6 chan ciia AT89CS51
% Port0:
Port 0 1a port c6 2 chirc ndng & cac chan 32 — 39 cua AT89CS51:

- Chirc ning IO (xuit / nhap): dung cho cac thiét ké nho. Tuy nhién, khi dung
chtre nang nay thi Port 0 phai dung thém cac dién tr¢ keo 1én (pull-up), gia tri
cua dién tr¢ phu thudc vao thanh phan két noi voi Port.

Khi dung lam ngd ra, Port 0 c6 thé kéo duoc 8 ngd TTL.
Khi dung lam ngd vao, Port 0 phai dugc set muc logic 1 trude do.

- Chuc ning dia chi / dir liéu da hop: khi dung cac thiét ké 16n, doi hoi phai sir
dung bd nhd ngoai thi Port 0 vira 1a bus dir li¢u (8 bit) vira 1a bus dia chi (8 bit
thap).

~Ngoai ra khi 1ap trinh cho AT89C51, Port 0 con dung dé nhan ma khi lap trinh
va xuat ma khi kiém tra (qua trinh kiém tra doi hoi phai c6 dién trd kéo 1€n).

Pham Hung Kim Khdanh Trang 3
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< Port1:

Portl (chan 1 — 8) chi c6 mdt chirc nang 1a 10, khong dung cho muc dich khac
(chi trong 8032/8052/8952 thi dung thém P1.0 va P1.1 cho bd dinh thoi thir 3). Tai
Port 1 da co6 dién tré kéo 1én nén khong can thém dién trd ngoai.

Port 1 c6 kha nang kéo dugc 4 ngd TTL va con dung lam 8 bit dia chi thap
trong qua trinh lap trinh hay kiém tra.

Khi dung 1am ngd vao, Port 1 phai dugc set murc logic 1 trude do.

>

R/
*

Port 2:

*,

Port 2 (chan 21 — 28) 1a port c6 2 chiric nang:
- Chirc nang IO (xuat / nhap): c6 kha ning kéo duoc 4 ngd TTL.

- Chirc ning dija chi: dung lam 8 bit dia chi cao khi can bd nhé ngoai co dia chi
16 bit. Khi do, Port 2 khong dugc dung cho muc dich 10.

Khi dung lam ngd vao, Port 2 phai dugc set muc logic 1 trude do.

Khi 13p trinh, Port 2 dung lam 8 bit dia chi cao hay mot s6 tin hiéu diéu khién.
% Port 3:

Port 3 (chan 10 — 17) la port c6 2 chiic ning:
- Chtic nang 10: c6 kha nang kéo duoc 4 ngd TTL.

Khi dung lam ngd vao, Port 3 phai dugc set muc logic 1 trude do.
- Chuc ndng khac: mo ta nhu bang 1.1

Bang 1.1: Chuc ndng céc chan cua Port 3

Bit | Tén Chirc nang
P3.0 | RxD | Ngo vao port ndi tiep
P3.1 | TxD | Ng0o ra port noi tiép

P3.2 | INTO | Ngit ngoai 0

P3.3 | INT1 | Ngét ngoai 1

P3.4 | TO Ngo vao cua b dinh thoi 0

P3.5 | Tl Ngd vao cua bd dinh thoi 1

P3.6 | WR | Tin hiéu diéu khién ghi dit liéu 1én bd nhé ngoai.

P3.7 | RD | Tin hiéu diéu khién doc tir bd nh¢ dit liéu ngoai.

Pham Hung Kim Khdanh Trang 4
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% Ngudn:
Chan 40: VCC =5V +20%
Chan 20: GND

s PSEN (Program Store Enable):

PSEN (chan 29) cho phép doc bd nhé chuong trinh mé rong ddi voi cac tng
dung str dung ROM ngoai, thuong duoc ndi dén chan oC (Output Control) cua
ROM dé doc cac byte ma 1énh. PSEN sé& ¢ mirc logic 0 trong thoi gian AT89C51 lay
1énh.Trong qué trinh nay, PSEN s& tich cuc 2 1an trong 1 chu ky may.

Ma 1énh cua chuong trinh dugc doc tir ROM thong qua bus dit li¢u (Port0) va
bus dia chi (Port0 + Port2).

Khi 8951 thi hanh chuong trinh trong ROM néi, PSEN s€ ¢ muc logic 1.

s ALE/PROG (Address Latch Enable / Program):

ALE/ PROG (chan 30) cho phép tach ‘cac duong dia chi va dur liu tai Port 0
khi truy xudt bd nhé ngoai. ALE thudng nbi v6i chan Clock cua IC chét (74373,
74573).

~ Céc xung tin hi¢u ALE ¢6 toc do bellng‘l/6 lan tan s6 dao dong trén chip va co
thé dugc dung lam tin hiéu clock cho cac phan khac cua hé thong. Xung nay co thé
cam bang cach set bit 0 cua SFR tai dia chi 8Eh Ién 1. Khi d6, ALE chi ¢6 tac dung
khi dung 1énh MOVX hay MOVC. Ngoai ra, chadn nay con dugc dung lam ngd vao
xung 1dp trinh cho ROM ndi (PROG).

< EA /VPP (External Access) :

EA (chéan 31) ding dé cho phép thuc thi chuwong trinh tir ROM ngoai. Khi ndi
chén 31 voi Vee, AT89C51 s thyc thi chuong trinh tr ROM ndi (t61 da 8KB), nguoc
lai thi thyc thi tir ROM ngoai (t61 da 64KB).

Ngoai ra, chan EA duoc 1y 1am chan cip ngudn 12V khi 1ap trinh cho ROM.
+* RST (Reset):

RST (chan 9) cho phép reset AT89C51 khi ngd vao tin hiéu dua Ién muc 1
trong it nhat 1a 2 chu ky may.

<+ X1,X2:

Ngo vao va ngé ra b dao dong, khi s dung c6 thé chi can két ndi thém thach
anh va céc tu nhu hinh v€ trong so d6. Tan s0 thach anh thuong st dung cho
AT89C51 1a 12Mhz.

Pham Hung Kim Khdanh Trang 5
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c2

| I XTALZ

L]

C1 |
*— XTAL1

l GND

Gia tr1 Cy, C, =30 pF = 10 pF
Hinh 1.3 — So dd két ndi thach anh
2.2. Dinh thi chu ky may

Mot chu ky may bao gdm 6 trang thai (12 xung clock). Mot trang thai bao gdm
2 phan tng v6i 12 xung clock : Phase 1 va Phase 2. Nhu vay, mot chu ky may bao
gdm 12 xung clock duoc biéu dién tir SIP1 dén S6P2 (State 1, Phase 1 - State 6,
Phase 2). Chu ky Iy 1énh va thuc thi 1énh md ta nhu hinh 1.4,

Tin hiéu chdt dia chi ALE tich cuc 2 lan trong mét chu ky may (trong khoang
thot gian S1P2 dén S2P1 va tur S4P2 dén S5P1). Tur d6 tan s6 xung tai chan ALE bang
1/6 tan so thach anh.

> Dbi v6i cac 1énh thyc thi trong 1 chu ky:

- Lénh 1 byte: dugc thyc thi tai thoi diém S1P2 sau khi ma 1énh duge chdt vao
thanh ghi 1énh tai S1P1.

- Lénh 2 byte: byte thir 2 duoc doc tai thoi diém S4 va s& duoc thyc thi tai thoi
diém S4.

> Ddi voi cac 1énh thyc thi trong 2 chu ky:

Qua trinh lay 1énh thyc hién tai thoi diém S1 cua chu ky dau tién (byte ma Iénh
1). Néu Iénh c6 nhiéu hon 1 byte thi s& duoc 1dy & cac thoi diém tiép theo gidng nhu
cac Iénh thuc thi trong 1 chu ky.

Pham Hung Kim Khdanh Trang 6
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1|62 | 63| S4| S5| 86| &1 82| 83| S4] S5 | 86| 51

osc F1 F2|P1 P2|P1 P21 F2[P1 P2IP1 P2[P1 P2|P1 P2|P1 P2[F1 F2|P1 P2|P1 P2|P1 P2
(XTALZ)
ALE | ' | | ] : ] ] . —
! | 5
i OPCOD ;
i

tDIBCARD} l_ READ NEXT OPCODE AGAIN.

151|52|53[s4|35|sa|

(A) 1-byte, 1-cycle instruction, e.g., INC A,

READ OPCODE.
17 READ 2N

{ 51| S.?|83|S4|85|86

BYTE.
-r READ NEXT OPCODE.

1] _--U-_-_-__

i{B) 2-byte, 1'-c5-'cle instruction, e.g., ADD A, #dala

READ OFPCODE.

READ NEXT E
OPCGODE (DISCARD).

[s1]s2[ sa[sa]ss]se| 51 [s2[sa[s4 [s5s6]

{C) 1-byte, 2'—cy'cle instruction, e.g., INC DPTR.

READ OPCODE
(MOVX).

READ NEXT OPCODE AGAIN,

i NO

' gEﬁ%SEE):%SCAHD} FTGH' NO ALEr\_JO FEToH
B =1 ) S“«‘I ss[se| si]se[ca] sa[ss[ssf
(D) MOVX .{jl-byta 2-cycle). l ADDR DATA :

1 —— ;

Hinh 1.4 — Chu ky lénh

Pham Hung Kim Khdanh Trang 7
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2.3.  Té chirc bd nhé

BS nho trong BO nh& ngoai
ROM 4KB BO nh& chwong trinh 64 KB
0000h — OFFFh 0000h — FFFFh

Diéu khién bang PSEN
RAM 128 byte

00h — 7Fh BO nh¢ dir liéu 64 KB

SFR 0000h — FFFFh

30h — OFEh Diéu khién béng RD va WR

Hinh 1.5 - Cac vung nh¢ trong AT89C51

Bo nhd cua ho MCS-51 c6 thé chia thanh 2 phan: bo nhé trong va bd nhé
ngoai. Bo nhé trong bao gom 4 KB ROM va 128 byte RAM (256 byte trong 8052).
Cac byte RAM co6 dia chi tir 00h — 7Fh va cac thanh ghi chirc nang déc biét (SFR) c6
dia chi tir 80h — OFFh c6 thé truy xuat truc tlep Déi v6i 8052, 128 byte RAM cao (dia
chi tir 80h — OFFh) khong thé truy xuét truc tiép ma chi c6 thé truy xudt gian tiép (xem
thém trong phan tap 1énh).

Bo nh¢ ngodi bao gém bd nhé chuong trinh (diéu khién doc bang tin hiéu
PSEN) va bo nh¢ dit lidu (diéu khién bang tin hi¢u RD hay WR dé cho phép doc
hay ghi dir li¢u). Do s6 duong dia chi cia MCS-51 1a 16 bit (Port 0 chira 8 bit thap va
Port 2 chtra 8 bit cao) nén bo nhd ngoai co thé giai ma toi da 1a 64KB.

2.3.1. To chirc b nhé trong

Bo nhé trong cia MCS-51 gdm ROM va RAM. RAM bao gdm nhiéu viing ¢
muc dich khac nhau: ving RAM da dung (dia chi byte tir 30h — 7Fh va c6 thém ving
80h — OFFh tng véi 8052), ving ¢ thé dia chi hoa timg bit (dia chi byte tir 20h —
2Fh, g@)m 128 bit dugc dinh dia chi bit ttr 00h — 7Fh), cac bank thanh ghi (tir 00h —
1Fh) va cac thanh ghi chic nang déc biét (tr 80h — OFFh).

Pham Hung Kim Khdanh Trang 8
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Téng quan vé vi diéu khién MCS-51

++ Cac thanh ghi chirc ning dic biét (SFR — Special Function Registers):

Bang 1.2 — Cac thanh ghi chiic nang déc biét

Dia Co thé Khéng dinh dia chi bit

chi dinh dia

byte chi bit

F8h

FOh |B

Egh

EOh | ACC

D8h

DOh | PSW

C8h | (T2CON) (RCAP2L) | (RCAP2H) | (TL2) | (TH2)

COh

B8&h | IP SADEN

BOh | P3

A8h | IE SADDR

AOh | P2

98h | SCON SBUF BRL BDRCON

90h | Pl

88h | TCON TMOD | TLO THO TL1 THI1 AUXR | CKCON
80h | PO SP DPL DPH PCON

Céc thanh ghi c6 thé dinh dija chi bit s& c6 dia chi bit bat dau va dia chi byte
trung nhau. Vi du nhu: thanh ghi PO ¢ dia chi byte 1a 80h va co dia chi bit bit dau tir
80h (tmg v6i P0.0) dén 87h (mg v&i P0.7). Chirc ning cac thanh ghi ndy s& mo ta
trong phan sau.

Pham Hung Kim Khdanh
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Gido trinh Vi diéu khién Téng quan vé vi diéu khién MCS-51

<* RAM ngi: chia thanh cac viung phén biét: ving RAM da dung (30h — 7Fh), ving
RAM c6 thé dinh dia chi bit (20h — 2Fh) va cac bank thanh ghi (00h — 1Fh).

Dia chi byte Dia chi bit Chire niing
7F
30 Vung RAM da dung
2F 7JE|7E [ 7D [7C | 7B | TA | 79 | 78
2E 77 176 {75 (74 |73 |72 | 71|70
2D 6F | 6E | 6D [ 6C | 6B | 6A | 69 | 68
2C 67 | 66 [ 65 [64 |63 |62 | 61 |60
2B S5F [SE | 5D | 5C | 5B | 5A | 59 | 58
2A 57 [ 56 |55 |54 |53 |52 |51]50
29 4F | 4E | 4D | 4C | 4B [ 4A |49 | 48
= et e 2 Viang 6 thé dinh dia chi bit
26 37 136 (35 (34 |33 |32 |31]30
25 2F [2E [ 2D |2C | 2B | 2A | 29 | 28
24 27 |26 [ 25 |24 |23 |22 (21|20
23 IF|1E|(ID|1C | 1B | 1A |19 |18
22 17116 (15 |14 |13 [12 | 11|10
21 OF | OE [OD | OC | OB | OA | 09 | 08
20 07 {06 [05 [04 |03 |02 |01 |00
11; Bank 3
17
10 Bank 2
Céc bank thanh ghi
IF Bank 1
08
07

00 Bank thanh ghi 0 ( mac dinh cho R0-R7)

Hinh 1.6 — So d6 phan bé RAM ndi
» RAM da dung:

~ RAM da dung c6 80 byte tir dia chi 30h — 7Fh ¢6 thé truy xudt mdi lan 8 bit
bang cach dung ché dg dia chi truc ti€p hay gian ti€p.

Céc ving dia chi thip tir 00h — 2Fh cling c6 thé sir dung cho myc dich nhu trén
ngoai cac chirc nang de cap nhu phan sau.

» RAM c6 thé dinh dia chi bit:

Vung dia chi tir 20h — 2Fh gém 16 byte (= 128 bit) c6 thé thyc hién giéng nhu
ving RAM da dung (mdi lan 8 bit) hay thuc hién truy xuat mdi 1an 1 bit bang cac 1énh

Pham Hung Kim Khdanh Trang 10
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xtr Iy bit. Ving RAM nay ¢6 céc dia chi bit bt dau tai gi trj 00h va két thic tai 7Fh.
Nhu vay, dia chi bat dau 20h (gom 8 bit) c¢6 dia chi bit tir 00h — 07h; dia chi két thic
2Fh ¢6 dia chi bit tir 78h — Fh.

» Cac bank thanh ghi:

Vung dia chi tir 00h — 1Fh dugc chia thanh 4 bank thanh ghi: bank 0 ttr 00h —
07h, bank 1 tir 08h — OFh, bank 2 tir 10h — 17h va bank 3 tir 18h — 1Fh. Cac bank
thanh ghi nay duoc dai dién bang cac thanh ghi tir RO dén R7. Sau khi khoi dong hé
thdng thi bank thanh ghi duoc sir dung 13 bank 0.

Do cO 4 bank thanh ghi nén tai mot thoi diétp chi ¢c6 mot bank thanh ghi dugc
truy xuat boi cac thanh ghi RO dén R7. Viéc thay doi bank thanh ghi c6 thé thuc hién
thong qua thanh ghi tir trang thai chuong trinh (PSW).

Céc bank thanh ghi nay ciing c6 thé truy xut binh thuong nhu ving RAM da
dung da noéi ¢ trén.
2.3.2. To chirc bd nhé ngoai
MCS-51 ¢6 bd nhé theo ciu trac Harvard: phan biét bo nho chuong trinh va dir
liéu. Chuong trinh va dir li¢u c6 thé chtra bén trong nhung van c6 thé két noi voi
64KB chuong trinh va 64KB dit li¢u. B nhd chuong trinh dugc truy xuat thong qua
chan PSEN con bo nhé dit liéu dwoc truy xut thong qua chdn WR hay RD.

Luu y rang viéc truy xuat bo nhé chuong trinh ludn ludn sir dung dia chi 16 bit
con bd nhé dit lidu co thé 1a 8 bit hay 16 bit tuy theo cau I¢nh st dung. Khi dung bd
nh¢ dir lidu 8 bit thi co thé dung Port 2 nhu 1a Port I/O thong thuong con khi dung &
ché do 16 bit thi Port 2 chi dung lam céc bit dia chi cao.

Port 0 duoc ding lam dia chi thip/ dif liéu da hop. Tin hiu ALE dé tich byte
dia chi va dua vao bg chot ngoai.

Trong chu ky ghi, byte dir liéu sé& ton tai & Port 0 vira trudc khi WR tich cuc
va duoc giit cho dén khi WR khong tich cyc.Trong chu ky doc, byte nhan duoc chip
nhén vura trude khi RD khong tich cuyc.

B nh¢ chuong trinh ngoai duoc xtr 1y 1 trong 2 diéu kién sau:
- Tinhiéu EA tich cuc (= 0).

- Gia trj cta bd dém chuong trinh (PC — Program Counter) 16n hon kich thuéc
bo nho.

Pham Hung Kim Khdanh Trang 11
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ONE MACHINE CYCLE — ONE MACHINE CYCLE

sﬂszlsals-zlsalss s1|s2]| s3|sa|ss5]ss

ALE ’ [ rt I ! | [ ]
I I ] L]
PSEN - . ' : L[
. I ! ? ; ;
RD - ' + - + (A)
: ! : ' : WITHOU™
P2 PCH OU'J)( I _PCH OUT )( | PCHOUT > ' PCH OUT )( " PCH OUT )@CH our MOVX
I
& e & & ) E
1 1 I I
1 1 I I l
t pcLout tPCL ouT f_PCL out tecLour
VALID VALID VALID VALID
l—— CYCLE 1 -} CYCLE 2
mlszlsslmlseslss[m | s2| s3] s4|s5]s6
ALE | ! [ I [ . [ l
I I 1
PSEN | i ! oo
1 I 1 I
s . ! | B)
o : | { F | WITH A
' | ' : MOVX.
1 1
P2 PCH ou'p(  PCHOUT )-( I DPH OUT OR P2 OUT X 1 PCHOUT XPCHOUT
| l I !
: l : :
] 1 1 |
trcLour  tapprout t PcLout
WPAL ITY WAAR MY AFAL I
PCH: Program Counter High — PCL: Program Counter Low
DPH: Data Pointer High — DPL: Data Pointer Low
Hinh 1.7 — Thyc thi by nhé chuong trinh ngoai
Pham Hung Kim Khdanh Trang 12

Swu tam béi: www.daihoc.com.vn



ng wvyd

yupyy wiy Su

S Sunijf

Két ndi phan cimg khi thiét ké bo nhé ngoai mé ta nhu sau:

ADDRESS BUS

DATA BUS
U1 us u3
A8 21 39 DO DO 2 19 AOQ A0 10 11 DO
— A0 22 | P2.0/A8 P0.0/ADO 38 D1 D1 3 DO Qo 18 AT AT 9 A0 o0 2 D1
AT0 23 P2.1/A9 P0.1/AD1 37 D2 D2 4 D1 Q1 17 A2 A2 8 A1 o1 13—DZ
—ATT 24 | P2.2/A10  P0.2/AD2 —3g D3 D3 5| D2 Q2 & A3 A3 7] A2 02—~ D3~
A2 25 | P2.3/A11 PO0.3/AD3 35 D4 D7 6 D3 Q3 15 A AL 6 A3 03 B
—AT3 26 | P2.4/A12  P0.4/AD4 =7 D5 D5 7| b4 Q4 =7 A5 A5 5| A4 O4 =75
AT 57| P2.5/A13 P0.5/AD5 [33—Dp 06 5| D5 Q5 13 G S a1 A5 05— D5
A5 28 P2.6/A14 P0.6/AD6 32 D7 D7 9 D6 Q6 12 A7 A7 3 A6 06 19—D7
P2.7/A15 PO0.7/AD7 D7 Q7 A8 25 A7 o7 ——~
10 1 1| — N__ A9 24| A8
O—5 P3.0/RXD P1.0 [0 | E A0 51| A9
DT P3.1/TXD P1.1 3—E| OE AT o3 | A10
BO—31 P3.2/INTO P12 0 ATz 5| Al
O P3.3/INT1 P13 5o — 74HC573 A3 26 | A12
DT P3.4/T0 P1.4 G_D - A4 o7 | A13
O—6| P3.5/T1_ P15 =0 —AT5 1| Al4
O—7 P3.6/WR P1.6 g0 N A15
O0——— P3.7/RD P1.7 /3O 20 | —
30 — 19 20 | QE/VPP
29 ALE/PROG XTALTTD CE
PSEN XTAL24——0O 28
_ 31 —= vcc
EA/VPP 9
RST =1 = ROM 27512

AT89C51

Hinh 1.8 — Giao tiép bo nhd chwong trinh ngoai
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ADDRESS BUS

ng wvyd

yupyyy wiry Su

pI Suvif

U4

A8 21
A9 22
A10 23
A11 24
A12 25
A13 26
A14 27
A15 28

P2.0/A8

P2.1/A9

P2.2/A10
P2.3/A11
P2.4/A12
P2.5/A13
P2.6/A14
P2.7/A15

P3.0/RXD
P3.1/TXD
P3.2/INTO
P3.3/INT1
P3.4/T0
P3.5/T1_
P3.6/WR
P3.7/RD

ALE/PROG

PSEN

P0.0/ADO
P0.1/AD1
P0.2/AD2

P0.3/AD3

P0.4/AD4

P0.5/AD5

P0.6/AD6

P0.7/AD7

P1.0
P1.1
P1.2
P1.3
P1.4
P1.5
P1.6
P1.7

XTAL1
XTAL2

EA/VPP

RST

AT89C51

Hinh 1.9 — Giao tiép bo nhé dit lidu ngoai

Suu tAm béi: www.daihoc.com.vn

DATA BUS
u7 ue
DO DO 2 19 A0 A0 12 13 DO
— 5 51 DO Q0 {5 = o~ A0 1/00 7 oF
5 o 2 D1 Q1 =7 25 25 o 1A1 101 43 )
53 D3 = D2 Q2 [~ 3 3 o A2 102 =7 53
D4 D4 6 | D3 Q3 45 Ad A% g |AS /03 =3 D4
D5 D5 7| D4 Q4 g A5 A5 7 | A4 10419 D5
D6 D6 g | DS Q5 13 AG A6 6 |AS 10515, D6
D7 D7 9| D6 Q6 3 A7 A7 5 | A6 1706 757 D7
D7 Q7 A8 57 A7 1/07
1 | — A9 26 | A8
1 LE ATO 23 A9
OE . A10
T 25
—— T4 Al
= 74HC573 AT3 28 |12
— AT 3| A3
ATE A4
311 15
2| OE
22 | WE
L 18 o CE1
30 1 Ceo
31
9
—H —_ RAM 62512

Y

P
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ST Sunaj

ADDRESS BUS

DATA BUS
us u10 U9
\————21 P2.0/A8  PO.0/ADO |-oe—37 /\ 57 21po o N 12 a0 100 H3——F3~
—AT0 23 | P2.1/A9 P0.1/AD1 37 D2 N Do 4 D1 Q1 17 1\ AD 10 A1 1/01 ﬁ—/
AT 24 | P2.2/A10 PO0.2/AD2 36 D3 "/ D3 5 D2 Q2 16 AN A3 9 A2 1/102 17—D—3—/
N 81 AT Tl e/ N e | 7 N e O e 7
ANE 26 | B2 5/A13  PO.5/AD5 [—a—D= N L1D5 Q5% > > s 105 HE—— 22
—ATd o7 | P2 : 33 D6 N 8 3 AG AG 6 20 DG
N\ A5 28 | P2.6/A14 P0.6/AD6 32 D7/ D7 g | D6 Q6 12 AT AN A7 5| A6 1/06 21—D7_/
P2.7/A15 PO0.7/AD7 D7 Q7 A8 27 A7 1107 |/
10 1 11 A9 26 | 18
O—7 P3.0/RXD P1.0 [5—0 —E A3 A9
DT P3.1/TXD P1.1 3—D OE N ATT 25| A10
O—5 P3.2/INTO P1.2 [H—o i = Al
E—7 1 P3.3/INT1 P1.3 54 — 74HC573 —AT3 g | A12
DT P3.4/T0 P1.4 G_D - — A1z 3 | A13
B—36 | P3.5/T1_ P1.5 =1 —AT5 371 | Al4
17 P3.6WR P1.6 [Fg—C ———— =1 A15
P3.7/RD P1.7 —O o4 | —
30 — 19 29 | OE
29 ALE/PROG XTAL1 \TD 22 WE
PSEN XTAL24—0O 30 CE1
CE2
EA/VPP 31 U11A
RST [+ 1 = RAM 62512
== 3
AT89C51 I 2
7408

Hinh 1.10 — Giao tiép bo nhé chuong trinh va dir liéu ngoai dung chung
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Gido trinh Vi diéu khién Téng quan vé vi diéu khién MCS-51

¢ B0 nhé chwong trinh ngoai:

Quaé trinh thyc thi Iénh khi dung by nhé chuong trinh ngoai co6 thé’mé ta nhu
hinh 1.7. Trong qua trinh nay, Port 0 va Port 2 khong con la cac Port xuat nhdp ma
chura dia chi va dir liéu. So do két ndi vdi bo nhd chuong trinh ngoai mé ta nhu hinh
1.8.

Trong mot chu ky mdy, tin hi¢u ALE tich cyc 2 lan. Lan thit nhat cho phép
74HC573 mo cong chot dia chi byte thap, khi ALE xuong 0 thi byte thap va byte cao

ctia bo dém chuong trinh déu c6 nhung ROM chua xuét vi PSEN chua tich cyc, khi
tin hiéu ALE 1én 1 trd lai thi Port 0 d4 c6 dir liéu 1a mé 1énh. ALE tich cuc 1an thir hai
duoc gidi thich tuong ty va byte 2 dugc doc tir by nhd chuong trinh. Néu 1énh dang
thyc thi 1a 1€nh 1 byte thi CPU chi doc Opcode, con byte thir hai bo qua.

+ B0 nhé dir liéu ngoai:

Bo nhd dit liéu ngoai duoc truy xuat bang 1énh MOVX théng qua cac thanh ghi
xac dinh dia chi DPTR (16 bit) hay RO, R1 (8 bit). So do két ndi véi by nhd dir licu
ngoai mo ta nhu hinh 1.9.

Qua trinh thuc hién doc hay ghi dit liéu dugc cho phép bang tin hiéu RD hay
WR' (chan P3.7 va P3.6).
% B0 nhé chwong trinh va dir liéu dung chung:

Trong cac ung dung phat trién phin mém xay dung dua trén AT89C51, ROM
s& dugc 1ap trinh nhiéu 1an nén d& 1am hu hong ROM. Mot giai phap dit ra 1a sir dung
RAM dé chira cac chuong trinh tam thoi. Khi d6, RAM vira 1a b nhé chuong trinh
vira 12 bo nhé dit liéu. Yéu cau nay cé thé thuc hién bang cach két hop chan RD va

chan PSEN thong qua céng AND. Khi thuc hién doc ma 1énh, chan PSEN tich cuc

cho phép doc tir RAM va khi doc dit liéu, chan RD sg& tich cyc. So d6 két néi mo ta
nhu hinh 1.10.
2.3.3. Giai ma dia chi

Trong céc tng dung dua trén AT89C51, ngoai giao tiép bo nhé d licu, vi didu
khién con thyuc hién giao tiép v6i cac thiét bi khac nhu ban phim, led, dong co, ... Céc
thiét bi nay c6 thé giao tiép truc tiép thong qua cic Port. Tuy nhién, khi sé luong cac
thiét bi 16n, cac Port s& khong dii dé thuc hién diéu khién. Giai phap dua ra 1a xem cac
thiét bi nay gidng nhu bo nhé dit liéu. Khi d6, can phai thyc hién qua trinh giai ma dia
chi dé phan biét cac thiét bi ngoai vi khac nhau.

Quaé trinh giai ma dia chi thuong dugc thuc hién thong qua céc IC gidi ma nhu
74139 (2 -> 4), 74138 (3 -> 8), 74154 (4 -> 16). Ngo ra cua cac IC giai ma s¢ dugc
dua to1 chan chon chip cia RAM hay by dém khi diéu khién ngoai vi.

Pham Hung Kim Khdanh Trang 16
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2.4. Cac thanh ghi chirc nang dac biét (SFR — Special Function Registers)

2.4.1. Thanh ghi tich luy (Accumulator)

Thanh ghi tich luy 13 thanh ghi sir dung nhiéu nhit trong AT89C51, duoc ky
hi¢u trong cau 1énh 1a A. Ngoai ra, trong cac I¢énh x1r 1y bit, thanh ghi tich luy dugc ky
hi¢u la ACC.

Thanh ghi tich luy co thé truy xudt tryc ,tiép thong qua dia chi EOh (byte) hay
truy xuat ting bit thong qua dia chi bit tir EOh dén E7h.

VD: Cau lénh:
MOV A,#1
MOV OEOh,#1
¢6 cung két qua.
Hay:
SETB ACC.4
SETB OE4h
cling tuong tu.
2.4.2. Thanh ghi B

Thanh ghi B dung cho cac phép toan nhén, chia va co thé dung nhu mot thanh
ghi tam, chtra cac két qua trung gian.

~ Thanh ghi B ¢6 dia chi byte FOh va dia chi bit tir FOh — F7h ¢6 thé truy xuét
giong nhu thanh ghi A.

2.4.3. Thanh ghi tir trang thai chwong trinh (PSW - Program Status
Word)

Thanh ghi tir trang thai chuong trinh PSW nam tai dia chi DOh va cé cac dia
chi bit ttr DOh — D7h, bao gom 7 bit (1 bit khong st dung) c6 céc chirc ndng nhu sau:

Bang 1.3 — Chuc nang céc bit trong thanh ghi PSW

Bit 7 6 5 4 3 2 1
Chire cY AC FO RS1 RSO oV ; p
niang

CY (Carry): cO nho, thuong dugc dung cho cac 1€nh toan hoc (C = 1 khi co
nh¢ trong phép cdng hay muon trong phép trur)

AC (Auxiliary Carry): co nhd phu (thuong dung cho cac phép toan BCD).

FO (Flag 0): duoc sir dung tuy theo yéu cau ctia nguoi str dung.

Pham Hung Kim Khdanh Trang 17
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RS1, RSO: dung dé chon bank thanh ghi str dung. Khi reset hé thong, bank 0 s&
dugc st dung.

Béang 1.4 — Chon bank thanh ghi

RS1 | RSO | Bank thanh ghi
0 0 Bank 0
0 1 Bank 1
1 0 Bank 2
1 1 Bank 3

OV (Overflow): ¢ tran. Co6 OV = 1 khi ¢6 hién tugng tran s6 hoc xay ra (ding
cho s6 nguyén co6 dau).

P (Parity): klem tra parity (chdn). Co P = 1 khi tong s6 bit 1 trong thanh ghi A
1a s6 1¢ (nghia l1a tong sO bit 1 ciia thanh ghi A cong thém cd P 1a s6 chan). Vi du nhu:
A =10101010b c6 tong cong 4 bit 1 nén P = 0. C& P thuong duoc dung dé kiém tra
16i truyén dir lidu.

2.4.4. Thanh ghi con tré stack (SP — Stack Pointer)

Con tro stack SP nam tai dia chi 81h va khong cho phép dinh dia chi bit. SP
ding dé chi dén dinh cua stack. Stack 1a mot dang b nhd luu trir dang LIFO (Last In
First Out) thudng ding luu trit dia chi tra vé khi goi mot chuong trinh con. Ngoai ra,
stack con dung nhu bd nhé tam dé luu lai va khoi phuc céc gia tri can thiét.

Pbi voi AT89C51, stack duge chua trong RAM ndi (128 byte dbi véi
8031/8051 hay 256 byte ddi véi 8032/8052). Mac dinh khi khoi dong, gid tri cua SP 1a
07h, nghia 1a stack bat dau tir dja chi 08h (do hoat dong luu gia tri vao stack yéu cau
phai ting ndi dung thanh ghi SP trudc khi luu). Nhu vay, néu khong gan gia tri cho
thanh ghi SP thi khong duoc sir dung céc bank thanh ghi 1, 2, 3 vi ¢6 thé lam sai di
liu.

Déi v6i cac timg dung thong thuong khong can dung nhiéu dén stack, co thé

khong can khoi dong SP ma dung gia tri mic dinh 1a 07h. Tuy nhién, néu cén, ta ¢6
thé xac dinh lai vung stack cho MCS-51.

2.4.5. Con tro dir liéu DPTR (Data Pointer)

Con tro dur liéu DPTR la thanh ghi 16 bit bao gdém 2 thanh ghi 8 bit: DPH
(High) nam tai dia chi 83h va DPL (Low) nam tai dia chi 82h. Cac thanh ghi nay
khong cho phép dinh dia chi bit. DPTR dugc dung khi truy xuat dén b nhé ¢ dia chi
16 bit.

2.4.6. Cac thanh ghi port

Céc thanh ghi PO tai dia chi 80h, P1 tai dia chi 90h, P2, tai dia chi AOh, P3 tai
dia chi BOh 1a c4c thanh ghi chdt cho 4 port xuét / nhap (Port 0, 1, 2, 3). Tat ca céc
thanh ghi nay déu cho phép dinh dia chi bit trong d6 dia chi bit ctia PO tir 80h — 87h,
P1 tir 90h — 97h, P2 tir AOh — A7h, P3 tir BOh — B7h. Cac dia chi bit nay co thé thay
thé bang toan tir e. Vi du nhu: 2 1énh sau 13 tvong dwong:
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SETB PO.0O
SETB 80h
2.4.7. Thanh ghi port ndi tiép (SBUF - Serial Data Buffer)

Thanh ghi port ndi tiép tai dia chi 99h thuc chat bao gom 2 thanh ghi: thanh ghi
nhan va thanh ghi truyén. Néu dir liéu dua téi SBUF thi d6 1a thanh ghi truyén, néu dir
li¢u duoc doc tir SBUF thi d6 la thanh ghi nhan. Céac thanh ghi nay khong cho phép
dinh dia chi bit.

2.4.8. Cac thanh ghi dinh thoi (Timer Register)

Céc cap thanh ghi (THO, TLO), (THI, TL1) va (TH2, TL2) la cac thanh ghi
dung cho céc bd dinh thoi 0, 1 va 2 trong dé bd dinh thoi 2 chi co trong 8032/8052.
Ngoai ra, dbi véi ho 8032/8052 con c6 thém cap thanh ghi (RCAP2L, RCAP2H) st
dung cho b dinh thoi 2 (s€ thao luén trong phﬁn hoat dong dinh thoi).

2.4.9. Cac thanh ghi diéu khién

Bao gdm cac thanh ghi IP (Interrupt Priority), IE (Interrupt Enable), TMOD
(Timer Mode), TCON (Timer Control), T2CON (Timer 2 Control), SCON (Serial port
control) va PCON (Power control).

- Thanh ghi IP tai dia chi B8h cho phép chon mirc wu tién ngat khi co 2 ngit xay
ra dong thoi. IP cho phép dinh dia chi bit tir B8h — BFh.

- Thanh ghi IE tai dia chi A8h cho phép hay cidm céc ngit. IE ¢ dia chi bit tir
A8h — AFh.

- Thanh ghi TMOD tai dia chi 89h dung dé chon ché d6 hoat dong cho cac bo
dinh thoi (0, 1) va khong cho phép dinh dia chi bit.

- Thanh ghi TCON tai dia chi 88h diéu khién hoat dong cta bd dinh thoi va ngit.
TCON c6 dja chi bit tir 88h — 8Fh.

- Thanh ghi T2CON tai dia chi C8h diéu khién hoat dong ctia bo dinh thoi 2.
T2CON c6 dia chi bit tir C8h — CFh.

- Thanh ghi SCON tai dia chi 98h diéu khién hoat dong ctia port ndi tiép. SCON
co dia chi bit tir 98h — 9Fh.

Céc thanh ghi dd noi ¢ trén s& duoc thao luan thém & cac phan sau.
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< Thanh ghi diéu khién nguén PCON

Thanh ghi PCON tai dja chi 87h khong cho phép dinh dija chi bit bao gém céc
bit nhu sau:

Bang 1.5 — Chuc nang céc bit trong thanh ghi PCON

Bit 7 6 5 4 3 2 1 0
Chire
ning SMOD1 | SMODO - POF GF1 GFO PD IDL

~ SMODI (Serial Mode 1): = 1 cho phép tang gip d6i toc do port ndi tiép trong
che d 1,2 va 3.

SMODO (Serial Mode 0): cho phép chon bit SMO hay FE trong thanh ghi
SCON (=1 chon bit FE).

POF (Power-off Flag): dung dé nhan dang loai reset. POF = 1 khi md ngudn.
Do do, dé xac dinh loai reset, can phai xoa bit POF trudc do.

GF1, GFO (General purpose Flag): cac bit cd danh cho nguoi s dung.

PD (Power Down): dugc x0a bang phé’n cimg khi hoat dong reset xay ra. Khi
bit PD = 1 thi vi di¢u khién s€ chuyén sang ché do nguon giam. Trong ché d6 nay:

- Chi c6 thé thoat khoi ché d6 ngudn giam bang cach reset.
- No6i dung RAM va muc logic trén cac port dugc duy tri.

- Mach dao dong bén trong va cac chirc nang khac ngung hoat dong.
- Chén ALE va PSEN & myec thép.

- Yéu cau Vcce phai c6 dién ap it nhat 1a 2V va phuc hdi Vee = 5V it nhat 10 chu
ky trude khi chan RESET xuong murc thap lan nira.

IDL (Idle): duoc xoa b;:?mg phan cimg khi hoat dong reset hay co ngit xay ra.
Khi bit IDL = 1 thi vi diéu khién s€ chuyén sang ché do nghi. Trong ché dj nay:

- Chi c6 thé thoat khoi ché d6 ngudn giam bang cach reset hay c6 ngit xay ra.

- Trang thai hién hanh cua vi diéu khién duoc duy tri va ndi dung cac thanh ghi
khong doi.

- Mach dao dong bén trong khong goi duogc tin hiéu dén CPU.
- Chan ALE va PSEN & muiic cao.

Luu ¥ rang cac bit di;éu khién PD va IDL ¢6 tac dung chinh trong tit ca cac IC
ho MSC-51 nhung chi c6 thé thuc hi¢n dugc trong cac phién ban CMOS.
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PO.X
PN

2.5. Cau truc port
Vee
ADDR/DATA
CONTROL
Read
Latch ‘D_‘[
INT.BUS 5O —
Write LArcH FMUX
To —Ta g
Latech
Read i :]
Pin e ,
a. Cau truc Port 0
ADDR
Read CONTROL

Latch ]

INT. BUS D Q
P2.X

Write LATCH

To g 1=

Latch

READ ]

PIM

P3), mgt bd dém vao va bo lai ngo ra.

INTERNAL
PULLUP~

P2.X
P

¢. CAu trtc Port 2

Hinh 1.11 — CAu tric céc Port cia AT89C51

Read

Latch
INT. BUS
D gy x®
Write LATCH
T, B P, SNSRI
Latch
READ ]
FIM
b. Cau trac Port 1
Alternate
Function

Read
Latch

INT.BUS

INTERMAL
PULL-UP™

P1.X
PIN

—_—

Write
To
Latch

D O
P3.X
LATCH |

CL__ O

PIN

d. C4u trac Port 3

Yec

READ i ] ! ]

Alternate
Input
Function

Internal
Pull-Up*

P1.X
PN

CAu trac cac Port md ta nhu hinh v&, mdi port c6 mot bd chot (SFR tu PO dén

s Port 0:

- Khi ding & ché d6 10: FET kéo 1én tit (do khong co cac tin hiéu ADDR va
CONTROL) nén ngd ra Port 0 hd mach. Nhu vay, khi thiét ké Port 0 lam viéc
& ché d6 10, can phai co6 céc di¢n tré kéo lén. Trong ché 6 ndy, mdi chan cia
Port 0 khi ding 1am ngd ra c6 thé kéo tdi da 8 ngd TTL (xem thém phan sink /
source trong 2.7).

Khi ghi murc logic 1 ra Port 0, ngd ra C_) ctia bo chét (latch) & mirc 0 nén FET
tat, ngd ra Port 0 ndi 1én Vee thong qua FET va c6 thé kéo xudng mirc 0 khi két ndi

v6i tin hiéu ngoai. Khi ghi muc logic 0 ra Port 0, ngd ra 6 ctia bo chdt & muirc 1 nén
FET dan, ngd ra Port 0 duoc ndi voi GND nén luén & mirc 0 bat ké ngd vao. Do do,
dé doc dir 1i€u tai Port O thi can phai set bit trong Uing.
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- Khi dung & ché d6 dia chi / dir liu: FET dong vai tro nhu dién tré kéo 1én nén
khong can thiét ke thém cac dién tré ngoai.

< Port1,2,3:

Khong dung FET ma diung dién tro kéo 1én nén khi thiét ké khong can thiét
phai thém cac dién tré ngoai. Khi dung & ché do 10, cach thic hoat dong gidng nhu
Port 0 (nghia 13 trudc khi doc dit liéu thi can phai set bit trong Gng). Port 1, 2, 3 ¢6
kha néng sink / source dong cho 4 ngd TTL.

2.6. Hoat dong Reset

pé thuc,hién reset, can phai tac dong muc cao tai chan RST (chan 9) cua
AT89C51 it nhat 2 chu ky may. So do mach reset c6 thé mo ta nhu sau:

elele * c20

0.1uF

R28 P

100

&

O—-—42 [ >RST
RESET R27

8.2K

Hinh 1.12 — So dd mach reset cia AT89C51

Sau khi reset, noi dung cia RAM noi khong thay ddi va cac thanh ghi thay doi
ve gid tri mac dinh nhu sau:

Bang 1.6 - Gia tri mdc dinh ctia cac thanh ghi khi reset

Thanh ghi Noi dung

Pém chuong trinh PC 0000h

A, B, PSW, SCON, SBUF 00h

SP 07h

DPTR 0000h

Port 0 dén port 3 FFh

1P XXX0 0000b

IE 0X0X 0000b

Cac thanh ghi dinh thoi 00h

PCON (HMOS) 0XXX XXXXb

PCON (CMOS) 0XXX 0000b
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2.7. Chc van dé khac

2.7.1. Dong sink va source

Dong dién sink va source 1a mot phan quan trong khi thiét ké cac mach dién tu.
Su khac nhau cta chung dugc mé ta nhu hinh 1.13.

bY'§
LED is on

when ehip

ouiput is

low (OV)

-
-
chip
output sinking
a current

sourcing
chip a currant
output

LED is on
when ship
output 15

high (+¥s)

Hinh 1.13 — Khac nhau gitra dong sink va source

Trong AT89CS51, Port 0 c6 dong sink ciia mdi chan twong duong véi 8 ngd
TTL con cac Port khac cé dong sink /source tuong duong véi 4 ngd TTL.

2.7.2. Lap trinh cho AT89C51
2.7.2.1. Cic ché a9 khoa b nhé chwong trinh

Bing 1.7 — Céc ché d6 khod chwong trinh

Ché | Lap trinh cac bit Mbo ta
dé khoa
LB1 | LB2 | LB3

1 U U Khdng khoa

U
2 P U U | Khong cho phép 1énh MOVC tai b nhé chuong trinh
ngoai, chan EA duoc 1y mau va chdt khi reset, khong
cho phép lap trinh.

(O8]

P P U | Gidng ché d6 2 va khong cho phép kiém tra.
4 P P P | Giong ché dg 3 va khong cho phép thuc thi ngoai.

Trong AT89C51, c¢6 3 bit khoa (LB — lock bit) c6 thé dugc 1ap trinh (P —
programmed) hay khong (U — unprogrammed) cho phép chon cac ché dd khoa khac
nhau (bang 1.7).
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2.7.2.2.

Lap trinh

Khi AT89C51 ¢ trang thai X04, tat ca cac 6 nhG thuong 1a OFFh va co thé duge
lap trinh. Dién ap 1ap trinh c6 thé la 5V hay 12V tuy theo loai IC. Dién ap lép trinh
xac dinh bang ky hi€u trén chip hay cac byte nhan dang khi da xoa chip (xem bang

1.8).

Béang 1.8 — Nhan dang dién 4p lap trinh

Vo =12V Voo =5V
Ky hi¢u AT89C51 AT89C51
XXXX XXXX-5
Yyww Yyww
Byte nhan dang | (30h) = 1Eh | (30h) = 1Eh
(31h)=51h | (31h)=51h
(32h) = OFFh | (32h) = 05h

Luu y rang AT89C51 dugc 1ap trinh theo timg byte nén phai thuc hién xo4 tat
ca chip trudce khi 1ap trinh.

Qua trinh 13p trinh cho AT89C51 duogc thuc hi¢n theo cac budc sau:

- Budc 1: bat gié tri dia chi 1én duong dia chi.
- Budc 2: Dat dir 1iéu 1én duong dir lidu.

- Budc 3: Pit cac tin higu diéu khién twong ting (xem bang 1.9).

- Budc 4: bat chan EA/VPP 1én dién ap 12V (néu su dung dién ap lap trinh

12V).

- Budc 5: Tao mot xung tai chan ALE/PROG (xem bang 1.9). Thuong chu ky
ghi 1 byte khong vuot qua 1.5 ms. Sau d6 thay d6i dia chi va lap lai budce 1 cho
dén khi két thiic dir liéu can 1ap trinh.

Bing 1.9 — Céc tin hi¢u diéu khién 1ap trinh

Ché dp RST | PSEN | PROG | Ve | P2.6 | P2.7 | P3.6 | P3.7

Ghi ma H L " |H/12V| L H H H
Doc ma H L H H L L H H
Ghilockbit |LB1 | H L " |H/I2V| H H H H

LB2 | H L . |H/12V| H H L L

LB3 | H L " |H/12V| H L H L
Xoé chip H L " |H/12Vv | H L L L
Poc byte nhan dang | H L H H L L L L

~ Luuy réng cac xung PROG doi hoi thoi gian khong vuot qua 1.5 ms, chi co
ché do xoé chip can xung 10ms.

So dd mach lap trinh va kiém tra cho AT89C51 mo ta nhu hinh 1.14 va 1.15.
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+5V
AT89C31 T
abor RO AT) by Vee
0 ODOOK/OFFFH PGM
A8 - A11
— »| P25
SEE FLASH ——» P27 ALE |4 PROG
PROGRAMMING
MODES TABLE | — ¥ P3.6
| ——] P37
XTAL2 EA |&—— V Ve
3-24 MHz _
14—
I +—{ XTAL1 RST |f¢— V,,
e—| GND PSEN ﬂ_
Hinh 1.14 — So @5 mach 1ap trinh cho AT89C51
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+5V
AT89C51 T
ADDR. 29 - AT by Vee
0( OOOOH/CFFFH PGM DATA
i1 P2.0 - P23 PO [ (USE 10K
° - M pas PULLUPS)
SEE FLASH — | P27 ALE f¢&—
PROGRAMMING—
MODES TABLE | —» P36 ,
Vi
| | P37
XTAL2 EA |«
324 MHz |
]
31 XTAL1 RST l&— V,
GND PSEN ﬂ_

Hinh 1.15 — So dd mach kiém tra cho AT89C51
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Céc dang tin hiéu dung dé 1ap trinh cho AT89C51 dugc mo ta nhu hinh 1.16 va

1.17.
P10 - P17 PROGRANMMING VERIFICATION
P20 - P23 ADDRESS j\ ADDRESS
— Lwvay
PORT 0O DATA IN DATA QUT
oy lghpx [f
taveL [ « torax
ALE/PROG A
oy (& oy
' lGlgH— 7|
— el 0GIC 1
EANVee [ ____Tl LoGic ol _________ | _______.
—t
P27 41 et tELov—b| 1:.‘ “— fenaz
(ENABLE) / \1 I/
| teupL —* +—
P34
(RDY/BSY) BUSY READY
D —
Hinh 1.16 — Dang séng lap trinh & dién ap 12V
PROGRAMMING VERIFICATIOM
P10 - P1.7 b |
P20 - P23 ADDRESS j ADDRESS
*— Lavay
FPORT O L DATA IN DATA QUT —_—
|‘_' toval  toHox [+
LaveL [« | lonax
ALE/PROG N
t - >
SHEL —lgeh—™
_ LOGIC 1
EANegp L0004 | wecol| |
- — t
P27 EHSH tey qv e EHGZ
(ENABLE)
toneL —
P34
(RDY/BSY) BUSY READY
RE—TTS
Hinh 1.17 - Dang song lap trinh ¢ dién ap 5V
Pham Hung Kim Khdanh Trang 27

Swu tam béi: www.daihoc.com.vn



Gido trinh Vi diéu khién

Téng quan vé vi diéu khién MCS-51

Khi 1ap trinh, cac thong sé vé thoi gian va dién ap duoc mo ta nhu bang 1.10.

Bang 1.10 — Cac dic tinh lap trinh va kiém tra

T=0-70C, Voc =5V £ 10%

Ky Mot Min | Max | DOM
hi¢u vi
Vpp (1) | Dién 4p lap trinh 11.5 12.5 A
Ipp (1) | Dong di¢n lap trinh 1.0 mA
1/tcier | Tén sb thach anh 3 24 MHz
Khoang thoi gian tir luc dia chi on dinh cho dén 48tcrcL
favoL khi c6 thé tao xung PROG (xudng mirc thip)
Khoang thoi gian gitr lai dia chi sau khi chan 48tcrcL
famax PROG 1én mtrc cao
Khoang thoi gian tir luc dit liéu on dinh cho dén | 48tcicr
fovoL khi c6 thé tao xung PROG (xudng mirc thip)
Khoang thoi gian gitr lai dir li¢u sau khi chan 48tcrcL
forDX PROG 1én mtrc cao
Khoang thoi gian tir luc P2.7 (ENABLE) 1én muc | 48tcrcL
teusy | cao dén khi V,,, chuyén dén gia tri dién ap 1ap
trinh (5V/12V)
Khoang thoi gian tir luc V, chuyén 1én gia tri 10
tsHGL dién ap lap trinh dén khi chan PROG xuéng murc us
thip
tousL Khoang thoi gian tir luc chan PROG 1én murc cao 10
(1) dén khi V,, chuyén xudng gia tri dién ap thap 1S
tGLGH D0 rong xung 1ap trinh 1 110 us
tavov | Khoang thoi gian tir luc dua dia chi cho dén luc 48tcr oL
(2) c6 thé doc dit liéu
teLQv théng thoi gjan tu’ luc chan 1?2.7 (ENABLE) 48tcrcL
(2) xuong muc thap dén khi c6 thé doc dit 1idu
teHQz Khoang thoi gian tir luc chan P2.7 (ENABLE) 1én 0 48tcrcL
(2) mrc cao dén khi tha ndi dudng dit lidu
— Khoang thoi gian tir Idc chan PROG 1én mure cao 1.0 us
dén khi chan P3.4 (BUSY) xuong muc thap
twe Chu ky ghi byte 2.0 ms
(1) Chi dung cho dién ap lap trinh 12V
(2) Dung cho ché d¢ kiém tra
(Tham khdo thém mot mach lap trinh cho AT89C51 tai Phu luc 3)
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2.7.3.1.

T=-40-85C; Vee =5V +20%

Pac tinh DC

2.7.3. Cac dac tinh caa AT89C51

Béang 1.11 — Dac tinh DC cua AT89C51

KAy Mo ta Picu kién Min Max D(r.n
hi¢u Vi
Vi | Dién 4p ngd vao muc thap Trir EA -0.5 02Vee-0.1| V
Vi | Pién ap ngd vao muc thap EA -0.5 02Vee-03| V
Vi | Bién 4p ngd vao muc cao Lrir Ii(ST"? L1, 02Vee+09 | Vee+0.5 A
Vi | Dién &p ngd vao murc cao XTAL1, RST 0.7 Vce Vee 0.5 A\
Dién ap ngd ra mirc thap _
VoL (1) (Port 1.2.3) [op = 1.6 mA 0.45 \Y
Dién ap ngd ra mirc thap
V i — Iop =3.2mA 0.45 A%
Ol | (1) (Port 0,ALE, PSEN) oL = 2= 1
A7 ~ ’ IOH =-60 H.A
Vo Dién ap ngo ra murc cao Voo = 5V + 10% 24 \%
(Ports 1,2,3, ALE, PSEN) Ion = -25 pA 0.75 Ve Y
IOH =-10 },lA 09 VCC \Y
Dién ap ngd ra rfluxz cao Vlon_=5§]0i) it(l)ko/ 24 vV
Vour | (Port 0 trong ché do dia chi cc= 0
dir 1iéu da hop) Ion =-300 pA | 0.75 Vcc \
IOH =-80 },lA 0.9 VCC \Y
Iy ]i)gn:;g) ngo vao muc 0 (Port Vi = 0.45V 50 uA
Dong dién xay ra khi _
Irp | chuyén mic logic tir 1 V:INS;/ziV ; (X/CC -650 HA
xudng 0 (P1, 2, 3) °
I;; | Dong dién ngd vao 045 < Vi< +10 LA
i Ve
bi¢n tré kéo xuong tai ngd
Rgst Reset . 50 300 KQ
Cio | Dién dung tai cac chan Tar}io:zéol\éHZ 10 pF
Ché d6 thuong
Dong t6i thiéu ctia ngudn 12 MHz 20 mA
cung cap Che do¢ nghi
lee 12 MHz : mA
A 2n A <o VCC = 6V 100 MA
he d 2
Ché do nguon giam (2) Voo =3V 40 uA
(1) O ché do thuong, lop xac dinh nhu sau:
- ToLmax tai mdi chan 1a 10 mA.
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- ToLmax tai mdi port 8 bit: 26 mA cho Port 0 va 15 mA cho Port 1,2,3.

- loLmax tal tat ca cac ngod vao: 71 mA.

Néu Iop khong thoa man cac diéu kién trén, dién ap VoL c6 thé s& 16n hon gia
tri trong bang 1.11

(2) bBién &p V. tdi thiéu trong ché do nguén giam 1a 2V.

2.7.3.2.

Pac tinh AC
Bang 1.12 — Dic tinh AC ciia AT89CS51

Ky
hi¢u

Mo ta

Thach anh 12
MHz

Thach anh 16 - 24
MHz

Don vi

Min

Max

Min

Max

1/tere

Tén s6 thach anh

0

24

MHz

tLHLL

b0 rong xung ALE

127

ns

taviL

Khoang thoi gian tir
lac dia chi 6n dinh
dén khi ALE xudng
murc thap

43

teLer-13

ns

tLax

Khoang thoi gian giir
lai dia chi sau khi
ALE xudng muc thap

48

terer-20

ns

tiov

Khoang thoi gian tir

lac ALE xubng mirc

thip dén khi ma 1énh
vao hop 1€

233

ns

tiipL

Khoang thoi gian tur
lac ALE xubng mirc
thip dén khi PSEN
xudng mirc thap

43

terer-13

ns

tpLpH

Do rong xung PSEN

205

3tere-20

ns

trrv

Khoang thoi gian tir
lac PSEN xubng
murc thap dén khi ma
1énh vao hop 1€

145

ns

tpxix

Khoang thoi gian giir
lai ma lénh sau tin
hi¢u PSEN

ns

taviv

Khoang thoi gian tir
Iuc dat dia chi dén khi
ma 1énh vao hop 1¢

312

Steper-55

ns

tpxiz

Khoang thoi gian tha
ndi ngd vao ma 1énh
sau tin hiéu PSEN

terer-10

ns
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tpxav

Khoang thoi gian tir
tin hiéu PSEN dén
khi dia chi hop 1&

75

terer-8

ns

tpraz

Khoang thoi gian tir
lic PSEN )guéng
murc thap dén khi tha
noi dia chi

10

10

ns

tRLRH

D0 rong xung RD

400

6tCLCL' 100

ns

twLwh

Do rong xung WR

400

6tcLcL-100

ns

tRLDV

Khoang thoi gian tur
lic RD xudng mirc
thap dén khi dir li¢u
vao hop 1€

252

ns

tRHDX

Khoang thoi gian gitr
lai dir li€u sau tin
hiéu RD

tRuDZ

Khoang thoi gian tha
noi dir liéu sau tin
hi¢u RD

97

2terer-28

ns

tLipy

Khoang thoi gian tir
lac ALE xubng mirc
thap dén khi dir liéu
hop 1€

517

StCLCL' 150

ns

tAvDv

Khoang thoi gian tir
luc dat dia chi dén khi
dir liéu hop 1€

585

9tCLCL' 165

ns

towe

Khoang thoi gian tir
luc ALE xudng murc
thap dén khi RD hay
WR xudng muc thip

200

300

3teretS0

ns

tAvwL

Khoang thoi gian tir
Iuc dat dia chi dén khi
RD hay WR xudng
muc thap

203

ns

tovwx

Khoang thoi gian tu
lac dir li¢u hop 1€ dén
khi WR chuyén muc
logic

23

terer-20

ns

tovwa

Khoang thoi gian tir
lac dir 1iéu hop 1€ dén
khi WR' 1én murc cao

433

7tCLCL'120

ns

twHox

Khodng thoi gian giit

33

teLeL-20

ns
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lai dir li€u sau tin
hiéu WR
Khoang thoi gian tur
lac RD xudng mirc
t iy 8 o 0 0 ns
RLAZ thap dén khi tha noi
dia chi
Khoang thoi gian tir ns ns
lac RD hay WR Ién ns ns
t 7 _ 43 123 | terer-20 | tepert25
WHUT ! mtie cao dén khi ALE cLeL cLek ns ns
1én mirc cao ns
Céac dac tinh AC duoc mo ta trong cac hinh vé sau:
Ly —
ALE v N / AN
~ | B N * ooy
tavie [ o »
| —* hipL .
PSEN / AN A .
—> 1o s +texav—>
tP)(IZ
1:LL."-"O{ -
Ill:',"'(l}(_'r <
PORT 0 > a0-AT 3 < INSTRIN p >« a0-A7T  ><
+ v >
PORT 2 X AB - A15 X AB-AT5

Hinh 1.18 — Chu ky doc by nhé chuong trinh ngoai

b —
ALE
— LI
PSEN J -
‘ tLipy >
e— tp RH —
— t . —
RD — 1 ax—] 1% -t
taL L —> t «—>lpipv [+ RHDZ
RLAZ T t
—| |e—RHDX
PORT 0 AD - A7 FROM RI OR DPL DATA IN 5K A0 - A7 FROM PCL>—< INSTR IN
«+ 1AWL -
e taypy ————
PORT 2 P20 - P27 OR A8 - A15 FROM DPH A8 - A15 FROM PCH
Hinh 1.19 — Chu ky doc bg nh¢ dit 1iéu ngoai
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tLHL__.‘
ALE . e
— tyHLH
PSEN /
< o re—tyiwH —
WR —1 | ax -~
le— a1 L — Lavwx — — [ twrox
— tovwm —
PORT 0 _ > A0 - A7 FROM RI OR DPL DATA CUT A0 - A7 FROM PCL>—<INSTR IN
* tanviL »
DOBRT 2 P20 - P27 OR A2 _ A1R FROM DFH ¢ AR _ AR FROM PCH
Hinh 1.20 — Chu ky ghi dir liéu bo nhé ngoai
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BAI TAP CHUONG 1

1. Giai thich tai sao thuong phai c6 dién tr¢ keo 1én (pull-up) tai Port 0? Trudng
hop nao khong can sir dung dién tré nay?

2. Thiét ké mach giai ma dia chi dung 74LS138 cho 1 RAM 8 KB, 1 RAM 4KB
va 1 ROM 16 KB.

3. Cho ban dd bd nhd sau:

Bo nhé Dia chi

RAMI | 1000h — 1FFFh
RAM2 | 3800h — 3FFFh
ROM | 8000h — 9FFFh

Lap ban dd bo nhé day dii va thiét ké mach giai ma dia chi theo ban do trén.

4. C}lo mach nhu hinh vé. Xéc dinh dia chi cac chan CS. Cho biét chan nao dung
deé doc, chan nao dung dé ghi.

DATA BUS
v1a o o
DO DO AO
D% P2.0/A8  P0.0/ADO gg D7 DT 2 DO Qo g—m
O—55 P2.1/A9  P0.1/AD1 D1 Ql F—7—
23 37_D2 D27 6 1
O—57- P2.2/A10  P0.2/AD2 D2 Q2 AT 1
024 | 36 D3 D3 8 3 3
55| P2.3/A11  PO.3/AD3 32— b —75| D3 Q3 H7—A7 2
O—5g-| P2.4/A12  P0.4/AD4 375 5514 D4 Q4 [45—7A5 vi
O—57 P2.5/A13  PO.5/AD5 [—3=—pg 5647 D5 Q5 5 A6
O—5g P2.6/A14  PO.6/AD6 [35—57 57— 15| D6 Q6 [H9—A7 4
O—=2H P2.7/A15  P0.7/AD7 D7 Q7 ) 6
o (1) P3.0/RXD P1.0 —EI; EEE>—1] LE 5 7
o P3.1/DXD P11 50 E
o g P3.2/INTO P12 [0 —? o
o P3.3/INT1 P1.3 fz—0O -
o g P3.4/T0 P1.4 [0 UTBLS3TS 10 8 [CS4>
O—g] P3.5T1_ P15 [0 A5 1 — 15
R 77| P3.6/WR P1.6 g—= 5 > A YO 2
EEE P3.7/RD P1.7 | 7 1B Y1 43 Cs2 12
30 S 19 - |¢ 321 11
ALEPROG  XTAL14—g—= 8 Y3 =5 13 )
O0—== PSEN XTAL2¢——0  VCCO—— &1 Y4 5 7
— 31 5| G2A Y515 cSe
EAIVPP [0 GB Y6[ csr
RST —0 Y7 Cs8
ATB9C51 ) 7415138
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Chwong 2: LAP TRINH HQP NGU TREN VI
PIEU KHIEN MCS-51

Chwong nay gioi thiéu cdch thirc lap trinh trén MCS-51 ciing nhw giai thich
hoat dong cua cac lénh sur dung cho ho MCS-51.
Cic ky hiéu can chu y:

Rn : cac thanh ghi tr RO — R7 (bank thanh ghi hién hanh)

Ri : cac thanh ghi tir RO — R1 (bank thanh ghi hién hanh)

@Rn : dinh dia chi gian tiép 8 bit dung thanh ghi Rn

@DPTR : dinh dia chi gian tiép 16 bit dung thanh ghi DPTR

direct : dinh dia chi truc tiép RAM noi (00h — 7Fh) hay SFR (80h — FFh)

(direct) :ndi dung ctuia bd nho tai dia chi direct

#data8  : gid tri trc thoi 8 bit

#datal6 : gia tri tuc thoi 16 bit

bit - dia chi bit ctia cac 6 nhd c6 thé dinh dia chi bit (00h — 7Fh ddi voi
dia chi bit va 20h — 2Fh ddi véi dia chi byte)

1. Cac phuong phap dinh dia chi
% Dinh dia chi truc tiép
Dinh dia chi truc tiép chi dung cho céac thanh ghi churc nang dac bi¢t va RAM
noi cua 8951. Gia tri dia chi truc tiép 8 bit dugc thém vao phia sau ma Iénh. Néu dia

chi truc tiép tir 00h — 7Fh thi d6 14 RAM noi ctia 8951 (128 byte), con dia chi tir 80h —
FFh 1a dia chi céc thanh ghi chirc nang dédc biét (xem bang 1.2, chuong 1).

Céc 1énh sau c6 kiéu dinh dia chi truc tiép:

MOV A, PO
MOV A, 30h

Lénh dau tién chuyén noi dung tir Port 0 vao thanh ghi A. Khi bién dich,
chuong trinh s& thay thé tir goi nhé PO bang dia chi truc tiép ciia Port 0 (80h) va dwa
vao byte 2 ciia ma Iénh. Lénh thtr hai chuyén ndi dung cia RAM noi c6 dia chi 30h
vao thanh ghi A.

< Dinh dia chi gian tiép

Dinh dia chi gian tiép c6 thé dung cho ca RAM ndi va RAM ngoai. Trong ché
do nay, dia chi cua RAM xac dinh thong qua mdt thanh ghi (RO, R1, SP cho dia chi 8
bit va DPTR cho dia chi 16 bit). Cac 1énh sau c6 kiéu dia chi gian tiép:

MOV A, QRO
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MOVX A, @DPTR
Lénh dau tién chuyén noi dung cia RAM ndi c6 dia chi chira trong thanh ghi
RO vao thanh ghi A (gia st RO = 30h thi chuyén ndi dung ctia 6 nhé 30h). Lénh thi
hai chuyén ndi dung RAM ngoai vao thanh ghi A (dia chi RAM chira trong DPTR).

+ Dinh dia chi thanh ghi

Céc thanh ghi tir RO — R7 ¢6 thé truy xuét bang cach dinh dia chi truc tiép hay
gian tiép nhu trén. Ngoai ra, cac thanh ghi nay con c6 thé truy xuat bang cach dung 3
bit trong ma 1énh dé chon 1 trong 8 thanh ghi (8 thanh ghi nay c6 dia chi tryc tiép thay
d6i tuy theo bank thanh ghi dang st dung).

% Dinh dia chi tirc thoi

Gia tri cia mot héng s6 ¢co thé dua truc tiép vao ma I¢nh cua chuong trinh.
Trong hop ngit, hiang s6 duoc xac dinh bang cach sir dung dau #.

Lénh:
MOV A, #10h
¢6 ché d6 dia chi tirc thoi.
< Dinh dia chi chi so

Qua trinh dinh dia chi chi sd chi co thé dung cho by nhd chuong trinh, dugc
ding dé doc dir lidu trong cac bang tim kiém. Ché do nay thuong ding mot thanh ghi
nén 16 bit (PC hay DPTR) dé chi vi tri clia bang va thanh ghi A chi vi tri cia cac phan
tur trong bang.

2. Cac van dé lién quan khi lap trinh hop ngir

2.1. Cu phap Iénh

Mot I€nh trong chuong trinh hgp ngt ¢6 dang nhu sau:

Nhan Lénh Toan hang Chu thich

A: MOV A, #10h ; Pua gia tri 10h vao thanh ghi A
LED EQU 30h ; Pinh nghia 6 nh¢ chira ma led
On_Led BIT 00h ; Co trang thai led

Truong nhan dinh nghia cac ky hiéu (c6 thé 1a dia chi trong chuong trinh, cac
hang dit liéu, tén doan hay céac cdu trac lap trinh). Truong nhin khong bit dau bang sb
va khong triung véi cac tir khoa c6 san.

Truong 1énh chtra cac tr goi nhd cho céac 1énh cua MCS-51 hay céac 1énh gia
dung cho chuong trinh dich.
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Truong toan hang chira cac thong s6 lién quan dén 1énh dang sir dung.

Truong chi thich ding dé ghi chi trong chwong trinh hop ngit. Truong nay
phai duoc bét dau béng diu ; va chuong trinh dich s€ bd qua cac tir dat sau diu ;.

Luu ¥ rang cac chuong trinh dich khong phan biét chir hoa va chit thudng.

2.2. Khai bao dir li€u

- Khi khai bao hang s, chit h cudi ciing x4c dinh hing s6 14 s6 thap luc phan;
chit b cubi cung xac dinh s6 nhi phan va chit d cudi (hay khong cd) xac
dinh s thap phan. Luu y rang d6i v6i sb thap luc phan, khi bat ddu bang
chit A — F thi phai thém s6 0 vao phia trude.

Vi du:

1010b ; S6 nhi phan
1010h ; Sé thap luc phan
1010 ; Sb thap phan

OFOh ; SO thap luc phin nhung bat diu bang chit F nén phai thém vao phia
trude s6 0.

- Khi dung dau # phia truéc mot con s6, d6 chinh l1a dit liéu tic thoi con néu
khong dung dau # thi d6 1a dia chi ciia 6 nhé. Luu ¥ rang khi ding RAM
ndi thi chi dung dia chi tr 00 — 7Fh con vung dia chi tir 80h — OFFh dung
cho céac thanh ghi chirc nang déc biét. DPdi v6i ho 89x52, RAM ndi cb 256
byte thi cac byte dia chi cao (tir 80h — OFFh) khong thé truy xut truc tiép
ma phai truy xut gian tiép.

Vi du:

MOV A, 30h ; Chuyén néi dung & nhé 30h vao A

MOV A, #30h ; Chuyén gia tri 30h vao A

MOV A, 80h ; Chuyén néi dung Port 0 vao A (80h 1la

; dia chi Port O
MOV RO, #80h ; Chuyén néi dung & nhé 80h vao A (chi
MOV A, QRO ; dung cho ho 89x52)

- Pé dinh nghia trudc mot ving nhé trong bd nhd chuong trinh, c6 thé dung
cac chi din DB (define byte — dinh nghia 1 byte) hay DW (define word —
dinh nghia 2 byte).

Vi du: Dinh nghia trudc dit licu cho led nhu sau:
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Led: DB 0lh,02h,04h,08h,10h,20h, 40h, 80h

Poan chuong trinh nay xac dinh tai nhan Led c6 chura céc gia tri lan luot tir 01h

dén 80h. Néu nhin Led dit tai dia chi 100h thi gia tri tuong rng nhu sau:

Dia chi | Gia tri
100h | Olh
101h | 02h
102h | 04h
103h | 08h
104h 10h
105h | 20h
106h | 40h
107h 80h

- Pé d& nhé va dé hiéu khi 1ap trinh, cac chuong trinh dich cho phép dung cac
ky tu thay thé cho cic 6 nhd bang cac 1énh gia EQU, BIT.

Vi du:

LED EQU 30h
ON LED BIT 0O0h

Gia su chuong trinh hop ngit c6 cac 1énh sau:

MOV A, LED
SETB ON_LED

Khi bién dich, chuong trinh dich sé tu dong chuyén thanh dang I¢nh sau:

MOV A, 30h
SETB 00h

2.3. Cac toan tw

¢ Cac toan tir so hoc:
Bao gom céc toan tu +, -, *, /, mod.

Vi du: Céc Iénh sau twong duong:

MOV A, #12h MOV A, #10h + 2h
MOV A, #21 mod 2 MOV A, #1
MOV A, #12/4 MOV A, #3
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% Cac toan tir logic:
Bao gdm céc toan tir: OR, AND, NOT, XOR.

Vi du: Cac Iénh sau tuong duong:

MOV A, #01h MOV A, #03h AND 91h
MOV A, #-5 MOV A, #NOT 5
MOV A, #24h MOV A, #20h OR 04h

% Cac toan tir quan hé:

Bao gdm cac toan tir: EQ (=), NE (<>), LT (<), LE (<=), GT (>), GE (>=).
Luu y rang khi st dung céac toan tir quan hé, chi c6 2 két qua: sai (= 0) hay dung (=
FFh hay FFFFh tuy theo két qua 13 8 bit hay 16 bit).

Vi du: Céc 1énh sau tuong duong:

MOV A, #00h MOV A, #5 EQ 6
MOV A, #0FFh MOV A, #7 < 9
MOV DPTR, #0FFFFh MOV DPTR, #5 NE 6

% Cac toan twr khac:

Bao gdm cac toan tir: SHR (dich phai), SHL (dich trai), HIGH (byte cao),
LOW (byte thip), (, ).

Vi du: Cac Iénh sau tuong duong:

MOV A, #06h MOV A, #03h SHL 1
MOV A, #01h MOV A, #HIGH 0123h
MOV A, #02h MOV A, #LOW 0102h

2.4. Caiu tric chwong trinh

- Cau triac chwong trinh hop ngit co ban mé ta nhu sau:
ORG 0000h ; bat 1lénh LJMP main tai dia chi
LJMP main ; 0000h (dia chi bat dau khi
; reset AT89C5H1)
ORG 0030h ; Ving dia chi 0003h - 002Fh
Main: ; dung dé ch@ta cdc chuong trinh

; phuc vu ngit
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CALL Subname

Subname:

RET
END ; k&t thuc chuong trinh

Céc 1énh gia ORG cho biét 1énh phia sau dat tai vi tri nao trong chuong trinh.
Luu ¥ rang khi khéi dong, chuong trinh trong AT89C51 s& dugc thuc thi tai dia chi
0000h nén thong thudng tai dia chi nay s& c6 1énh LIMP main d¢ xac dinh chuong
trinh chinh s& bit du tai nhan main.

Céac du ; xac dinh day 1a mot chu thich, chuong trinh dich s€ bd qua tat ca cac
phan nam sau diu ;.

Céc dia chi tir 0003h — 002Fh phuc vu cho muc dich xtr Iy ngit nén khong sir
dung. Tuy nhién, néu chuong trinh khong can xir 1y ngit thi ciing c6 thé sir dung ludn
vung dia chi nay.

- Khi thyc hién soan thao chuong trinh hop ngir, c6 thé dung bat ky chuong
trinh soan thao khong dinh dang (nhu NotePad, Norton Commander, ...) va
thuong luu file v6i phan mo rong .asm, .a51 (tuy theo chwong trinh dich).

- Sau khi soan thdo, dung mgt chuong trinh dich dé chuyén tur file van ban
thanh file .hex (c6 thé ding sim51.exe, oh.exe). Ngoai ra, c¢6 nhiéu chuong
trinh soan thao bao gdm ca chuong trinh dich bén trong (xem thém phan
phu luc).

- Khi dich ra file .hex, ding mot mach nap dé nap file .hex vao AT89C51
(xem thém phu luc).
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3. Tap Iénh

3.1.

Nhém 1énh chuyén dir liéu

3.1.1. RAM néi

Céc 1énh trong nhom 1énh chuyén dit liéu trong RAM ndi mo ta nhu bang sau:

Bang 2.1 — Cac 1énh chuyén di liéu trong RAM noi

. . £ oon me . Chu ky
Lénh Hoat dong Che d¢ dia chi thure thi
Tuc thoi | Truc tiép | Gian tiép | Thanh ghi
MOV A,(byte) | A = (byte) X X X X 1
MOV (byte),A | (byte)=A X X X 1
MOV (bytel) =
(bytel),(byte2) (l})/yte2) X X X X 2
MOV DPTR =
DPTR #datal6 | datal6 * 2
SP=SP + 1
PUSH (byte) [SP] = (byte) X 2
(byte) = [SP]
POP (byte) SP=SP_ 1 X 2
Chuyén doi dir
XCH A,(byte) | li¢u gitta ACC X X X 1
va (byte)
Chuyén d6i 4
XCHD A,@Ri | bit thp gitra X 1
ACC va @Ri

« Lénh MOV (Move):

Di chuyén dir liéu giita cac thanh ghi va b nhd trong d6 128 byte RAM co dia
chi tir 80h — FFh (chi c6 trong 8x52) chi ¢6 thé truy xuat bang cach dinh dia chi gian
tiép. Cac dang cua 1énh MOV nhu sau:

MOV A, Rn
MOV Rn, A

; Chuyén néi dung thanh ghi Rn vao thanh ghi A
; Chuyén noi dung thanh ghi A vao thanh ghi Rn

MOV A, direct ; Chuyén néi dung 6 nhé truec tiép vao thanh ghi A
MOV direct, A ; Chuyén ndi dung thanh ghi A vao 6 nhé truec tiép

MOV A,@Ri  ; Chuyén ndi dung ciia 6 nhé c6 dia chi chira trong Ri vio A
MOV @Ri, A ; Chuyén ngi dung ciiad vdo é nhé cé dia chi chiva trong Ri
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MOV A, #data8 ; Chuyén gid tri 8 bit vao A
MOV Rn, direct; Chuyén néi dung 6 nhé truec tiép vao thanh ghi Rn

MOV direct, Rn ; Chuyén ngi dung thanh ghi Rn vao 6 nhé truec tiép
MOV Rn, #data8; Chuyén gid tri 8 bit vio Rn
MOV direct, direct; Chuyén néi dung gita 2 6 nhé truc tiép

MOV direct, @Ri; Chuyén ngi dung ciia é nhé c6 dia chi chiva trong Ri vio 6

nhé truc tiép

MOV @Ri, direct; Chuyén noi dung cua 6 nho truc tié}) vao 6 nho co dia chi

chira trong Ri

MOV direct, #data8; Chuyén gid tri 8 bit vao 6 nhé truc tiép
MOV @R, #data8; Chuyén gid tri 8 bit vao é nhé ¢6 dia chi chita trong Ri

MOV C, bit
MOV bit, C

; Chuyén gid tri 1 bit vao co C
; Chuyén gid tri co C vao 1 bit

MOV DPTR, #datal6 ; Chuyén gid tri tirc thoi 16 bit vao thanh ghi DPTR

Trong 1énh MOV, khi sir dung dia chi truc tiép tir 80h — FFh thi ¢ thé thay
bang céac tir goi nhd ciia cac thanh ghi chiic ning dic biét.

Vi du: 1énh MOV A, 80h c6 thé thay thé bang 1énh MOV A, PO (xem thém
bang 1.2, chuong 1).

Khi 1énh MOV thyc hién truy xut bit, cac bit c6 thé 1a dia chi truc tiép (tir 00h
— 7Fh) hay cac tr goi nhd da dugc dinh nghia. Cac bit dugc dinh nghia trudc mo ta

nhu sau:

Béang 2.2 — Cac bit dugc dinh nghia trude trong 8951

Thanh ghi Twr ggi nhé Dia chi bit | Thanh ghi | Twr goi nhé | Dia chi bit
A ACC.0-ACC.7 | EOh—E7h B B.0-B.7 FOh — F7h
CY hay C D7h SMO 9Fh
AC D6h SM1 9Eh
FO D5h SM2 9Dh
RS1 D4h REN 9Ch
PSW RSO D3h SCON TBS 9Bh
ov D2h RBS 9Ah
P DOh TI 9%h
RI 98h
P0.0 — PO.7 80h — 87h PS BCh
Céc thanh P1.0-P1.7 90h —97h PX1 BBh
ohi Port P2.0 - P2.7 AOh — A7h IP PTI BAh
P3.0 — P3.7 BOh — B7h PXO0 B%h
PTO B8h
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EA AFh TF1 8Fh

ES ACh TRO 8Eh

EX1 ABh TFO &Dh

ET1 AAh TRO 8Ch

1 EXO0 A%h TCON IE1 &Bh
ETO A8h IT1 8Ah

IEO 8%h

ITO 88h

Vi du: Lénh MOV C, P0.0 c6 thé thay bang 1énh MOV C, 80h.
< Lénh PUSH / POP:

Céc 1énh nay cho phép cAt hay léy ndi dung cua stack. Khi thyc hién 1€nh
PUSH, noi dung thanh ghi SP tang l1én 1 va ct byte vao stack. Khi thuyc hién 1¢nh
POP, byte duogc 1ay ra tir stack va sau d6 giam SP 1 gia tri. Luu ¥ rang khi str dung
8951, do bd nhd ndi chi c6 128 byte (00h — 7Fh) nén gia tri ctia SP khong dugc vuot
qua 7Fh (néu vuot qua thi dit liéu s& bi mét khi dung 1énh PUSH va dit liéu khong xac
dinh khi dung 1énh POP). Con ddi véi 8x52, do RAM ndi la 256 byte nén khong co
hién tuong nay.

Céc dang cua 1énh PUSH / POP:

PUSH direct  ; Cat vao stack
POP direct ; chy dir liéu tw stack

Luu ¥ rang 1énh PUSH va POP chi dung cho dia chi truc tiép nén khong thé
thuc hién Iénh PUSH Rn do thanh ghi Rn c6 4 dia chi khac nhau tuy theo bank thanh
ghi sur dung.

Xét thanh ghi RO: 4 dia chi cia RO tng véi 4 bank 14 00h, 08h, 10h, 18h. Méc
dinh khi reset, bank 0 dugc st dung nén céc thanh ghi Rn c6 dia chi ttr 00h — 07h. Khi
d6 thay vi dung 1énh PUSH RO, ta c¢6 thé thay bang 1énh PUSH 00h.

+ Lénh XCH / XCHD (Exchange / Exchange Digit):

Lénh XCH / XCHD dung dé hoan chuyén 8 bit / 4 bit thap ctia thanh ghi A véi
cac thanh ghi khac hay bd nhé (1énh XCHD chi dung cho bd nhé ndi dinh dia chi gian
tiép). Cac dang lénh nhu sau:

XCH A,(byte)  ; Hodn chuyén 8 bit
XCHD A,@Ri ; Hoadn chuyén 4 bit thd'p

Vi du: Xét doan Iénh:

MOV A, #30h ; A = 30h
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MOV RO, #54h ; RO = 54h

MOV 30h, #20h ; O nhé 30h chita giéd tri 20h hay
; (30h) = 20h

XCH A, RO ; Hodn chuyén gitta A va RO = A = 54h
; va RO = 30h

XCHD A, @RO ; Chuyén 4 bit thép gifta A va 6 nhd

; RO = 30h 2 @RO: ndéi dung & nhd 30h = 20h

;Chuyén 4 bit thdp=> A = 50h va (30h) =

3.1.2. RAM ngoai

Céc I¢nh trong nhém 1énh chuyén dir liéu trong RAM ngoai mo ta nhu sau:

Bang 2.3 — Cac 1énh chuyén dif liéu trong RAM ngoai

Lénh Hoat dong Chu ky thue thi
MOVX A, @Ri Doc ndi dung tir RAM ngoai tai dia chi Ri 2
MOVX @Ri, A Ghi vao RAM ngoai tai dia chi Ri 2

MOVX A, @DPTR| Boc ndi dung tir RAM ngoai tai dia chi DPTR 2
MOVX @DPTR, A Ghi vao RAM ngoai tai dia chi DPTR 2

(MOVX : Move eXternal)

Péi véi cac 1énh doc / ghi dir 1iéu cua RAM ngoai, chi cho phép thuc hién dinh
dia chi gian tiép. Khi dia chi RAM 1a 8 bit thi ding thanh ghi RO hay R1 con néu la
dia chi 16 bit thi phai dung thanh ghi DPTR. Luu ¥ rang khi dung dia chi 8 bit thi cac
bit dia chi cao khong sir dung nén Port 2 ¢6 thé st dung cho muc dich khac nhung néu
dung dia chi 16 bit thi Port 2 chi ¢6 nhi¢m vu la xuét 8 bit dja chi cao.

Khi thuc hién 1énh doc tir RAM ngoai, chan RD sg xuéng mirc thip con khi
thyc hién I¢nh ghi, chan WR xuéng mre thép.

3.1.3. Bang tim kiém

Céc 1énh trong nhom Iénh tim kiém dir liéu trong bang mo ta nhu sau:

Bang 2.4 — Cac 1énh tim kiém dit liéu

hu ky th
Lénh Hoat dong Chu y.t we
. . . thl
Doc ndi dung bd nhé chuong trinh tai dia
+ OC NC : a1 di
MOVC A, @A + DPTR “hi A + DPTR 2
Doc ndi dung bd nhé chuong trinh tai dia
+ OC NC : a1 di
MOVC A, @A +PC chi A + PC 2
(MOVC: Move Code)
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Céc 1énh nay cho phép tim kiém dir liéu di dinh nghia sin trong b nhd chuong

trinh (néu bd nhé chuong trinh 1a ROM ngoai thi tin higu doc 1a PSEN ). Céc thanh
ghi DPTR hay PC (Program Counter: bd dém chwong trinh — x4c dinh dia chi ctia 1énh
ké tiép s€ thuc hién) chira vi tri nén cla cac bang tim kiém con thanh ghi A chua vi tri
ctia phan tir (thong thuong kich thude 1 phan tir trong bang tim kiém 1a 1 byte).

Vi du: Lay phan tir thir 2 trong bang LED_7S:

MOV A, #2 ; Phan tu tha 2

MOV DPTR, #LED 7S ; Pia chi nén cua bang tim kiém

MOVC A, Q@A + DPTR ; Poc ndi dung phan tu

LED 75: DB data8, data8, data8, data8, .. ; N&i dung
bang tim kiém c6é thé dit tuy vy trong bd nhd chuong trinh

Pé sir dung thanh ghi PC tim kiém dit liéu, qué trinh tim kiém phai thuc hién
thong qua chuong trinh con va bang phai dugc ddt ngay sau chuong trinh con.

Vi du: L4y phan tir thir 2 trong bang LED 7S:

MOV A, #2 ; Phén tu tht 2
CALL Read Led7s

Read Led7s:

MOVC A, QA+PC

RET

LED 7s: DB 0, data8, data8, data8, data8, .. ; NOi

dung bang tim kiém

Luu y réng trong doan 1€nh trén, khi thuyc hién I¢énh MOVC, thanh ghi PC s&
chi dén 1énh ké tiép 1a 1énh RET chir khong phai bang LED _7S. Do d6, bang tim kiém
trong trudng hop nay s& khong co phan tir 0 ma bét dau tai phan tir 1. Bé chuong trinh
gidng nhu cach thuc hién ding DPTR, can phai thay dbi chuong trinh con nhu sau:

Vi du: Ly phan tir thir 2 trong bang LED_7S:

MOV A, #2 ; Phan tu tht 2
CALL Read Led’s

Read Led's:

INC A ; T&ng ndi dung A 1lén 1 dé
hiéu chinh vi tri bang

MOVC A, QA+PC

RET
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LED 7S: DB data8, data8, data8, data8, .. ; NOi dung
bang tim kiém

3.2. Nhém Iénh xi¥ ly bit
Ho MCS-51 chira mot bo xur 1y bit hoan chinh. RAM ndi c6 128 bit c6 thé xu
1y bit va cac thanh ghi chtrc ning dic biét co thé hd tro 1én téi 128 bit (cac bit trong
SFR xem tai bang 2.2). Céc dia chi bit tir 00h — 7Fh nam trong RAM ndi con céc dia
chi tir 80h — FFh nam trong SFR.

Céc 1énh trong nhom I¢énh logic mo ta nhu trong bang sau:

Béang 2.5 — Cac Iénh logic

Lénh Hoat djng Chu ky thue thi
ANL C,bit | C=C AND bit
ANL C,/bit | C=C AND (NOT bit)
ORL C,bit | C=C OR bit
ORL C,/bit | C=C OR (NOT bit)
MOV C,bit | C = bit
MOV bit,C | Bit=C
CLR C C
CLR bit Bi
SETB C C=1
SETB bit | Bit=1
CPLC C=NOTC
CPL bit Bit =NOT bit
JC rel Nhay dén nhan rel néu C = 1
INC rel Nhay dén nhin rel néu C = 0
JB bit,rel | Nhay dén nhin rel néu bit = 1
JNB bit,rel | Nhiay dén nhan rel néu bit = 0
JBC bit,rel | Nhiy dén nhan rel néu bit = 1 va sau d6 xoa bit | 2

ANL: And logic; ORL: Or logic; CLR: Clear; CPL: Complement

Bit: cac bit trong RAM ndi tir 00h — 7Fh hay trong SFR theo bang 2.2

Rel: dia chi trong ddi (cho phép trong ving tir -128 + 127 byte trong bd nhé

o)

|
S

0

-t
Il

NN NN === == =N = NN NN

chuong trinh)
Vi du: Chuyén tir bit 00h vao P1.0
MOV C, 00h ; Chuyén bit 00h vao c& Carry

MOV P1.0, C ; Chuyén c& Carry vao P1.0
Luu ¥ rang trong tap 1énh logic khong c6 1énh XOR ma phai thyc hién bang
phan mém, cy thé nhu sau:

Thuc hién 1énh C = C XRL bit:
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JNB bit, next

CPL C

Next:

Ngoai ra, cac 1énh nhay trén déu dung dia chi twong ddi, nghia 1a chi cho phép
trong ving tir -128 + 127 byte. Néu can nhay dén dia chi xa hon thi phai ding cac
1énh nhay khac, nhu mé ta trong phan sau.

3.3. Nhém lénh chuyén diéu khién
Nhom 1énh chuyén diéu khién bao gém céc 1énh nhay, cac lénh lién quan dén
chuong trinh con, m6 ta nhu sau:

Bang 2.6 — Cac 1énh chuyén diéu khién

Lénh Hoat djng Chu ky thwe thi

JMP addr Nhay t61 nhan addr 2
JMP @A+DPTR | Nhay té1 dia chi A + DPTR 2
CALL addr Goi chuong trinh con tai dia chi addr 2
RET Trd vé tir chwong trinh con 2
RETI Trd vé tir chuwong trinh con phuc vu ngat | 2
NOP Khoéng lam gi ca 1

JMP: Jump

RET: Return

RETTI: Return from Interrupt
NOP: No Operation

. hu ky
Lénh Hoat dong Ché db dia chi Chu ky
; T v thuc thi
Tuc Truc | Gian Thanh
thoi tiép | tiép ghi
hdy dén nhn rel
JZ rel Nhay fi en mhat e Chi dung cho thanh ghi A 2
ntuA=0
Nhay dén nhan rel o )
INZ rel néu A £0 Chi dung cho thanh ghi A 2
DINZ (b?/te) = (byte) - 1
(byte) rel Néu (byte) # 0 thi X X 2
i), nhay dén nhan rel
CINE Nhay dén nhin rel )
. X X
A,(byte),rel néu A # (byte)
CJNE (byte), | Nhay dén nhin rel )
. X X
#data8,rel ncu (byte) # data8
JZ: Jump if Zero; JINZ: Jump if Not Zero
DJNZ: Decrement and Jump if Not Zero
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CJINE: Compare and Jump if Not Equal
s Lénh JMP (Jump):

Lénh JMP bao gém 3 1énh: LIMP (Long jump), AJMP (Absolute jump) va
SIMP (Short jump) cho phép nhiy dén mot vi tri bt ky trong chuong trinh.

Lénh LIMP c6 kich thudc 3 byte trong do 1 byte ma 1énh va 2 byte chua dia
chi nhin nén pham vi biéu dién dia chi 1a 64K (2 byte = 16 bit = pham vi biéu dién
29 =26 x 2! = 64K). Do d6 1énh LIMP c6 thé thuc hién nhay dén bat ky vi tri nao
trong chuong trinh va dia chi str dung trong 1énh LIMP 1a dia chi tuyét doi.

Lénh SIMP c6 kich thude 2 byte trong do ¢o6 1 byte ma 1€nh va 1 byte dia chi
nén pham vi biéu dién dia chi 1a 256 byte. Trong 1énh nay, dia chi st dung khong phai
1a dia chi tuyét d6i ma 1a dia chi twong ddi (khoang nhay tinh tir vi tri bat dau lénh).
Do byte dia chi sir dung phuong phap bu 2 nén pham vi biéu dién tir -128 + + 127,
nghia 1a pham vi nhay ctia 1énh SIMP chi trong pham vi tir - 128 dén 127 byte. Pham
vi thuc hién mo ta nhu hinh vé.

128 byte
SIJMP rel
127 byte

\ 4

Hinh 2.1 — Pham vi thuc hi¢én cua 1énh SIMP

Lénh AJMP c6 kich thudc 2 byte trong do dia chi chtra trong 11 bit nén pham
vi biéu dién dia chi 1a 2'" (2K). Trong khi d6, ving dia chi tdi da cia MCS-51 1a 64K
nén khi thyc hién 1énh AJMP, 64K chuong trinh phai chia thanh timg ving 2K (tong
cong 32 vung) va I¢énh AJMP chi c6 thé thyc hién trong mot vung.

Tuy nhién, khi 1ap trinh cho MCS-51, thong thuong cac chuong trinh dich déu
cho phép str dung 1énh JMP thay thé cho 3 1énh trén. Khi bién dich, chuong trinh dich
s& tw dong thay thé bang céac 1énh thich hop.
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0000h

2K

07FFh

F800h

2K

FFFFh

AJMP rel

l

AJMP rel

l

Pham vi
thuc hién

Pham vi
thuc hién

J

Hinh 2.2 — Pham vi thuc hién ctia Iénh AJMP

Lénh JMP @A + DPTR cho phép chon céc vi tri nhdy khac nhau tuy theo gia
tri trong thanh ghi A. Dia chi nhay dén chinh 1a tong gi tri ciia thanh ghi A va DPTR.

Vi du:

MOV DPTR, # JUMP TABLE ; bPia chi bang nhay

MOV A, INDEX NUMBER ; Vi tri nhay

MOV B, #3 ; x3 do lénh LJMP

MUL AB ; c6 kich thudc 3

JMP @ A + DPTR

JUMP TABLE:

LJMP LABELO ; Vi tri nhay O

LJMP LABEL1 ; Vi tri nhdy 1

LJMP LABELZ2 ; Vi tri nhay 2

LJMP LABEL3 ; Vi tri nhay 3

LJMP LABEL4 ; Vi tri nhdy 4
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% Lénh CALL, RET, RETI:

Lénh CALL dung dé goi chuong trinh con, bao gdm 2 1énh: ACALL (Absolute
Call) va LCALL (Long Call). Vi tri ¢6 thé goi 1énh CALL gidng nhu da xét trong 1énh
JMP. Khi 1ap trinh, thong thudng cic chuong trinh dich ciing cho phép thay thé duy
nhit bang 1énh CALL va khi bién dich, 1énh CALL s& dugc thay thé bang lénh
ACALL hay LCALL tuy theo vi tri goi 1énh. Luu y réng khi thuc hién 1énh CALL thi
trong chuong trinh con phai két thuc bang 1énh RET.

Ngoai ra, khi sir dung cac chuong trinh con phuc vu ngat, khi két thuc phai
dung 1énh RETI. Lénh RETI va lénh RET chi khac nhau & chd 1énh RETI bao cho hé
thdng diéu khién ngit biét rang qué trinh xir 1y ngét da thuc hién xong.

% Lénh JZ, JNZ:

Lénh JZ va INZ dung dé kiém tra ndi dung cta thanh ghi A. Lénh JZ nhay khi
A =0 va JNZ nhay khi A # 0. Luu y rang pham vi nhay chi cho phép trong khoang tir
-128 = 127 byte (giéng nhu khi st dung 1énh SIMP).

% Lénh DJNZ:

Lénh DINZ thuong duge dung dé tao vong lap. S6 lan lap duoc chuyén vao
thanh ghi dém ¢ dau vong ldp (thanh ghi dém c6 thé ding bat ky thanh ghi nao hay 1a
b6 nho).

Vidu:

MOV R7, #10 ; Lip 10 lan
LOOP:

DJIJNZ R7, LOOP
% Lénh CJNE:

Lénh CJNE dung dé so sanh 2 gia tri v&i nhau, khi 2 gid tri nay khac nhau thi
s& thuc hién 1énh nhay. Luu ¥ rang trong tip 1énh ciia MCS-51 khong c6 1énh 16n hon
hay nhé hon nén chi c6 thé thuc hién cac 1énh nay bing cach két hop 1énh CINE va
ndi dung cua co Carry.

Trong 1énh CINE, néu byte dau tién nho hon byte thir hai thi CF = 1. Nguoc lai
(byte d4u tién 16n hon hay bang byte thi hai) thi CF = 0.

Vi du: Kiém tra noi dung cta thanh ghi A, néu A nho hon 10 thi xuat gia trj
trong thanh ghi A ra Port 1. Nguoc lai thi xuat gi4 tri 10 ra Port 1.
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CJINE A, #10, Khacnhau; So sanh A v&i 10

JMP Xuatl0 ; Néu A = 10 thi xudt gid tri 10
Khacnhau:

JC  XuatA ; Néu CF = 1 (A < 10) thi xudt noi
XuatlO: ; dung trong A ra Pl

MOV P1,#10

SJIMP Tiep
XuatA:

MOV P1,A
Tiep:

3.4. Nhom lénh logic

Nhom 1énh logic bao gdm céc 1énh lién quan dén xir Iy logic theo timg byte,

mo ta nhu sau:

Béang 2.7 — Cac Iénh logic

. Chu ky
Lénh Hoat dong Ché d9 dia chi ey
thwe thi
Tuc | Truc | Gian | Thanh
thoi | tiép | tiép | ghi
ANL A,(byte) A = A AND (byte) X X X X 1
ANL (byte),A (byte)=(byte) AND A X 1
(byte)=(byte)AND
ANL (byte),#data8 datas X 2
ORL A,(byte) A = A OR (byte) X X X 1
ORL (byte),A (byte)=(byte) OR A X 1
(byte)=(byte) OR
ORL (byte),#data8 datas X 2
XRL A,(byte) A = A XOR (byte) X X X X 1
XRL (byte),A (byte)=(byte) XOR A X 1
(byte)=(byte) XOR
XRL (byte),#data8 data8 X 2
CLR A A=0 Chi dung cho thanh ghi A 1
CPL A A=NOTA Chi dung cho thanh ghi A 1
hai thanh ghi
RR A Quay. prat Thanf 881 o dung cho thanh ghi A 1
A 1 bit
Quay phai thanh ghi . .
RLC A A va CF 1 bit Chi dung cho thanh ghi A 1
RL A ?‘;iy trdi thanh ghi A | - g cho thanh ghi A 1
Pham Hung Kim Khdanh Trang 51

Swu tam béi: www.daihoc.com.vn




Gido trinh Vi diéu khién Ldp trinh hop ngiv trén vi diéu khién MCS-51

Quay trai thanh ghi A L s .

RLC A va CF 1 bit Chi dung cho thanh ghi A 1
Doi vi tri nibble cao Y e )

SWAP A va thip ctia ACC Chi dung cho thanh ghi A 1

RL: Rotate Left, RLC: Rotate Left through Carry
RR: Rotate Right; RRC: Rotate Right through Carry

% Lénh ANL, ORL, XRL:

Céc lénh logic nay thuc hién gidng nhu trong cac 1énh xir 1y bit nhung thyc
hién trén 8 bit cua cac thanh ghi hay bd nhé. Lénh XRL con dugc dung dé dao tat ca
cac bit nhu sau:

XRL PO, #OFFh
+ Lénh RR, RRC, RL, RLC:

Cac lénh nay dung dé quay phai hay quay trai thanh ghi A 1 bit.

Vi du: Gia stir thanh ghi A =39h (0011 1001b), CF = 1. N6i dung thanh ghi A
sau khi thuc hién cac 1énh quay tuong ung nhu sau:

RR A:

Trudc khi quay:

I I A A

Lo o v pov vt foo fo |
{ |
Sau khi quay:
v o o v for vt fo |0 ]

RL A: A=01110010b (72h)

RRC A:
Trudce khi quay:

CF

L v v [ vl VYT

o | o [ 1 | 1 | 1 | o | o [ 1 1
t |

Sau khi quay:

ACC CF

1 [ o | o | 1 | 1 [ 1 | 0o | 0 1
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RLC A: A=01110011b (73h); CF=0
% Lénh SWAP:
Lénh SWAP A dung dé hoan chuyén ndi dung 2 nibble trong thanh ghi A.

Vi Du: Néu noi dung thanh ghi A = 39h thi sau khi thyc hi¢n Iénh SWAP A,
ndi dung thanh ghi A 1a 93h.

3.5. Nhom Iénh s6 hoc

Céc 1énh trong nhom 1énh s6 hoc mé ta nhu trong bang sau:

Béang 2.8 — Cac I¢nh s6 hoc

. hu ky
Lénh | Hoat dong Ché dp dia chi Chu ky
thuc thi
Tuc thoi | Truc tiép | Gian tiép | Thanh ghi
ADD A=At X X X X 1
A, (byte) (byte)
ADDC A=A+ . . . . .
A, (byte) (byte) + C
SUBB A=A - X X . « {
A, (byte) (byte) - C
INC A A=A+1 Chi dung cho thanh ghi tich luy ACC 1
INC (byte) =
1
(byte) | (byte)+ 1 * * *
INC DPTR = Y . X 1A
DPTR DPTR + 1 Chi dung cho thanh ghi con tré 1énh DPTR 2
DEC A A=A-1 Chi dung cho thanh ghi tich luy ACC 1
DEC (byte) =
1
(byte) | (byte)- 1 * * *
hi dt ho thanh ghi tich luy A %
MULAB | B A=Bx A Chi dung cho than gl‘IC uy ACC va 4
- thanh ghi B
DIV AB A=AdivB Chi dung cho thanh ghi' tich luy ACC va 4
B=AmodB thanh ghi B
DAA | Hituchinh Chi diing cho thanh ghi tich luj ACC 1
trén s6 BCD 8 £ Y

< Lénh ADD:

Thyc hién cong gitra thanh ghi tich lu§y A va mét toan hang khéc. Lénh ADD
anh huong dén cac cd Carry (C), Overflow (OV) va Auxiliary (AC).
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Lénh ADD c6 4 ché do dia chi khac nhau:
- ADD A, #30h ; dinh dia chi tirc thoi (A = A + 30h)

- ADD A, 30h : dinh dia chi truc tiép (A = A + [30h] trong
d6 [30h] 1a gié tri cia RAM ndi c6 dia chi 30h)

- ADD A, @RO : dinh dia chi gian tiép (A = A + [RO] trong
do [30h] 1a gia tri cia RAM noi c6 dia chi chura trong thanh ghi RO)

MOV RO, #30h ; RO =30h

ADD A, @RO ; A=A + [RO] = A + [30h] (cOng ndi dung cua
thanh ghi ACC v6i RAM noi c6 dia chi 30h)

- ADD A,RO ; dinh dia chi thanh ghi (A = A + R0)
% Lénh ADDC, SUBB:

Thuc hién cong hay trir ndi dung cta thanh ghi A v&i mot toan hang khac trong
d6 c6 ding thém co Carry. Lénh ADDC va SUBB anh hudng dén cac co C, OV va
AC.

% Lénh MUL:

Nhan ndi dung cua thanh ghi A véi thanh ghi B. Lénh MUL anh huéng dén co
OV vaxod co C (C=0).

Vi du:

MOV A, #50 ; 50 x 25 = 1250 = 04E2h

MOV B, #25 ; byte cao = 04h, byte thdp = E2h
MUL AB ; B = 04h, A = E2h

+ Lénh DIV:

Chia n6i dung ctia thanh ghi A cho thanh ghi B. Lénh DIV anh huéng dén co
OV vaxodco C(C=0).

Vidu:

MOV A, #250 ; 250 / 40 = 6 du 10
MOV B, #40 ;

DIV AB ; B = 0Ah (10), A = 06h

*» Lénh DA A:

Hiéu chinh ndi dung thanh ghi A sau khi thuc hién céc phép toan lién quan dén
s6 BCD. Qua trinh thuc hién 1énh DA A md ta nhu sau:
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- Néu A[3-0] > 9 hay AC = 1 thi A[3-0] = A[3-0] + 6
- Néu A[7-4]>9 hay C =1 thi A[7-4] = A[7-4] + 6

Lénh DA A ciing anh huong dén co C.
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BAI TAP CHUONG 2

1. Xéc dinh gia tri cta cac biéu thire sau:
a. (10 SHL 2) OR ( 1000 1000b)
b. (5*2—10 SHR 1) AND (11h)
c. HIGH(10000)
d. LOW(-30000)

2. Viét doan chuong trinh doc ndi dung cua 6 nhd 30h. Néu gia tri doc 16n hon
hay béng 10 thi xuét 10 ra PO, nguoc lai thi Xuét gia tri vira doc ra PO.

3. Viét doan chwong trinh xut céc gia tri trong 6 nhd 30h — 3Fh ra P1 (giita
cac 1an xuét co thoi gian tri hodn).

4. Viét doan chuong trinh theo yéu cau sau:

- Poc dir liéu tir P1 (10 14n) va luu gia tri doc mdi 1an vao 6 nhd 30h —
39h (mdi lan doc co tri hodn mot khoang thoi gian).

- Tim gia tri 16n nhét trong cac 6 nhé 30h — 39h, luu vao 6 nhé 3Ah va
Xudt gia tri ndy ra P2.

- Kiém tra noi dung 6 nhé 3Ah, néu = 0 thi quay lai dau chuong trinh,
nguoc lai thi Xuét gia tri nay ra P3.

5. Viét doan chuong trinh theo yéu cau:

- B1: Kiém tra bit P3.0:

P3.0 | Thue hién
=0 | Dénbudc?2
=1 | Dénbudc 3

- B2: Poc dit liéu tir P2, déo tat ca cac bit va xuit ra PO. Sau d6 quay
lai budce 1.

- B3: xuét ndi dung tai 6 nhé 30h ra P1 va quay lai budc 1
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Chwong 3: CAC HOAT PONG CUA VI PIEU
KHIEN MCS-51

Chuong nay gioi thiéu ve cac hoat dong dac trung cua ho vi diéu khién MCS-
51: dinh thoi, cong ndi tiép, ngdt va cdc cdach thire @é diéu khién cdc hoat dong nay.

1. Hoat dong dinh thoi (Timer / Counter)

1.1. Giéi thi¢u
AT89C51 ¢6 2 bd dinh thoi 16 bit co thé hoat dong & cac ché d6 khac nhau va
c6 kha nang dinh thoi hay dém sy kién (Timer 0 va Timer 1). Khi hoat dong dinh thoi
(timer), bd Timer / Counter s& nhan xung dém tir dao dong ndi con khi dém su kién
(counter), bd Timer / Counter nhan xung dém tir bén ngoai. B6 Timer / Counter bén
trong AT89C51 1a cac bo dém 1én 8 bit hay 16 bit tuy theo ché do hoat dong. Mdi bo
Timer / Counter c6 4 ché do hoat dong khac nhau va dugc dung dé:

- Pém su kién tai cac chan TO (chan 14) hay T1 (chan 15).
- Cho mét khoang thoi gian.
- Tao toc do cho port ndi ti€p.

Qua trinh diéu khién hoat dong cua Timer / Counter dugc thuc hién thong qua
cac thanh ghi sau:

Bang 3.1 — Cac thanh ghi diéu khién hoat dong Timer / Counter

Thanh ghi | Dia chi byte | Dia chi bit
TCON 88h 88h — 8Fh
TMOD 89h Khoéng

TLO 90h Khong
TL1 91h Khong
THO 92h Khong
THI1 93h Khong

Ngoai ra, trong ho 8x52 con c6 thém b dinh thoi tha 3 (Timer 2).

1.2. Hoat dong Timer / Counter

Hoat dong co ban cua Timer / Counter gdm c6 cac thanh ghi timer THx va TLx
(x = 0, 1) méc lién ting tao thanh dang thanh ghi 16 bit. Khi set bit TRx trong thanh
ghi TCON (xem thém phan 1.3), timer tuong tng s& hoat dong va gia tri trong thanh
ghi TLx ting 1én 1 sau mdi xung dém. Khi TLx tran (thay doi tir 255 — 0), gia tri caa
THx tang lén 1. Khi THx tran, cd tran twong ung TFx (trong thanh ghi TCON) s&
duoc dua 1én mirc 1.
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Tuy theo ndi dung cua bit C/ T (xem thém thanh ghi TMOD, phan 1.3), xung
dém cc')‘thé lay tir dao dong noi (C/T = 0) hay tir cac chan Tx bén ngoai (C/T = 1).
Luu y rang phai xoa bit TRx khi thay doi ché do hoat dong ctuia Timer.

Khi xung dém Iy tir dao dong ndi, toc do dém = fosc/12 hay fosc/2 trong ché
do X2(r}ghia la néu ,fosc = 1% MHz thi toc d(f),xung démlal MHz hay cul psthicol
xung dém trong ché do chuan) hay toc d0 dém = fpgr/6 (fpgr: tAn sO6 xung ngoai vi —
peripheral clock).

Khi lay xung dém tir bén ngoai (cac chan Tx),bo dém s& tang lén 1 khi ngd vao
Tx ¢ muc 1 trong 1 chu ky va xuéng murc 0 trong chu ky ké tiép. Do do, tan s6 xung
tdi da tai cac chan Tx 1a fosc/24 trong ché do thuong hay fosc/12 trong ché do X2
(=fper/12).

1.3.  Cac thanh ghi diéu khién hoat dong
1.3.1. Thanh ghi diéu khién timer (TCON - Timer/Counter Control
Register)
TCON chua cac bit trang thai va cac bit diéu khién cho Timer 1, Timer 0.

Béang 3.2 — No§i dung thanh ghi TCON

| TF1 | TR1 | TFO | TRO | IE1 | IT1 [ IEO | ITO |

Bit Ky Dia Mo ta
hi¢u chi

TCON.7 | TF1 8Fh | Co bao tran timer 1 (Timer 1 overflow Flag).

Pugc x04 boi phan cting khi chuyén dén chuong trinh
con xir Iy ngit hay xoa bang phan mém.

Dit bang phan cing khi Timer 1 tran

TCON.6 | TR1 | 8Eh | Diéu khién Timer 1 chay (Timer 1 Run Control Bit).
Cho phép Timer 1 hoat dong (= 1) hay ngung (= 0).

TCON.5 | TFO 8Dh | Timer O overflow Flag

TCON.4 | TRO &Ch Timer 0 Run Control Bit

TCON.3 | IEl 8Bh
TCON.2 | IT1 8Ah | Dung cho ngit ngoai 0 va 1 (s& xét trong phan 3 — xir Iy
TCON.1 | IEO 89h | ngit)

TCON.O | ITO 88h

Gia tri khi reset: TCON = 00h
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1.3.2. Thanh ghi ché d9 timer (TMOD — Timer/Counter Mode)

Thanh ghi TMOD chira hai nhom 4 bit dung dé dat ché d6 lam viéc cho Timer
0, va Timer 1. Luu y rang khi 1ap trinh cho AT89C51, thong thuong thanh ghi TMOD
chi dugc gédn mét lan ¢ dau chuong trinh.

Bang 3.3 — N6i dung thanh ghi TMOD

| GATEL | ¢/T 1 | MI1 | MO1 | GATEO | /T 0 | M10 | MO0O |

Bit Tén Timer Mo ta Timer

7 | GATEI | 1 Timer 1 Gating Control Bit
GATE = 0: timer hoat dong binh thuong

GATE = 1: timer chi hoat dong khi chan INTI=

1
6 |C/Tl 1 Timer 1 Timer/Counter Select Bit
=1: di:m b'zmg xung ngoalAte_u chAan T1 (chan 15) Diing cho
= 0: dém bang xung dao dong bén trong Timer 1
5 |Mll 1 Timer 1 Mode Select Bit
MI11 | MO1 | Ché do
0 0 13 bit
4 MO 1 0 1 8 bit'tu dong nap lai
1 0 16 bit
1 1 Khoéng dung Timer 1
3 | GATEO | O Timer 0 Gating Control Bit
2 | C/TO 0 Timer O Timer/Counter Select Bit
1 | MI10 0 Timer 0 Mode Select Bit Dung cho
0 |MO0O |0 Cac ché do gidng nhu timer 1 trong d6 ché do 3 | Timer 0

dung THO va TLO lam 2 gia tri &ém cua timer 0
va timer 1 (xem thém phan 1.4)

Gia tri khi reset: TMOD = 00h

Ngoai ra, Timer con cac thanh ghi chira gia tri dém: THO, TLO (Timer 0) va
THI1, TL1 (Timer 1), moi thanh ghi c6 kich thudc 8 bit. Gia tri cac thanh ghi nay khi
reset cling 1a 00h.
1.4.  Cac ché dd hoat dong

Céc ché do cua timer dugc xac dinh bang 4 bit trong thanh ghi TMOD, trong
do6 4 bit thap dic¢u khién timer 0 va 4 bit cao diéu khién timer 1, mo6 ta nhu sau:
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1.4.1. Chéddp o

Ché do 0 1a ché d6 13 bit bao gom 8 bit cua thanh ghi THx va 5 bit cta thanh
ghi TLx con 3 bit cao ctia thanh ghi TLx khong sir dung. Mdi lan c6 xung dém, gia tri
trong thanh ghi 13 bit ting 1én 1. Khi gia tri nay thay doi tir 1 1111 1111 1111b dén 0
thi bd dém tran 1am cho TFx duogc dit 1én muc 1.

Do ché d6 0 sir dung 13 bit nén gia tri dém t6i da 1a 2'* = 8192. Ché d¢ nay
dugc cung cap nham muc dich tao kha nang tuong thich véi 8048 va thuong khong
dugc st dung hién nay.

PERIPH o
CLOCK B

TxE

Timer x
THx TLx
| Tx TEx Interrupt
(8 bits) (5 bits) TCON reg Request

INTx#E

TMOD reg
Hinh 3.1 — Ché d6 0 cua Timer/Counter

1.42. Chédd 1

Ché 6 1 gidng nhu ché d6 0 nhung sir dung 16 bit bao gém 8 bit ctia THx va 8
bit ctia TLx nén gia tri dém t6i da 1a 2'® = 65536. Nhu vay, ché d6 0 va ché do 1 gidng
nhau nhung chi khac & sb bit dém nén thong thuong ché d6 0 khong stir dung ma chi
ding ché do 1.

Khi bo dém tran (gia tri trong cdp thanh ghi THx TLx thay d6i tir 1111 1111
1111 1111b dén 0), co tran TFx dugc set Ién muc 1. Luu y ermg, khi timer tran, gia tri
clia cac thanh ghi dém 12 0 (THx = 0 va TLx = 0) nén néu mudn timer hoat dong tiép
thi phai nap lai gia tri cho céc thanh ghi THx va TLx.

PERIPH
CLOCK

Timer x

THix TLx Qverflo
(8bits) | (8 bits) Interrupt
ON'Teg Request

Hinh 3.2 — Ché d6 1 cua Timer/Counter
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1.4.3. Ché @92

Ché d6 2 1a ché do 8 bit trong d6 sir dung thanh ghi TLx dé chua gia tri dém
con thanh ghi THx chtra gia tri nap lai (do do ché do nay duoc goi 1a ché do tu dong
nap lai — autoreload).

Trong ché d6 2, mdi khi gia tri trong thanh ghi TLx thay d6i tir 1111 1111b dén
0 thi co TFx duoc set 1én mirc 1 dong thoi gia tri trong thanh ghi THx duoc chuyén
vao thanh ghi TLx. Nhu vay, gié tri dém trong TLx va THx chi dugc nap mdt 1an khi
khoi dong timer (c6 thé khong can nap cho TLx nhung khi d6 chu ky hoat dong dau
tién cua timer s€ sai).

Ché d6 2 sir dung 8 bit dém trong thanh ghi TLx nén gi4 tri dém ti da 1a 2° =
256.

PERIPH ) Timer x
CLOCK ; ™~ (sTkIJ_i?s) Overflow TEx Interrupt

THx
(8 bits)

Hinh 3.3 — Ché d6 2 cua Timer/Counter

1.4.4. Ché d¢ 3

—

iPEHIPH . ﬁ overd

CLOCK - [~ TLO verflow -

—— B '8 bits) 4“—’
=)

GATE _[\/
PERIPH . [~ THo Overflow
[CLOCK —1 =8 (8 bits) ﬂ_'
ON.7
CONG

Hinh 3.4 — Ché d6 3 cua Timer/Counter

Ché do 3 st dung céc thanh ghi TLO va THO nhu cac bd dinh thoi doc lap trong
d6 TLO diéu khién bang cac thanh ghi ctia timer 0 va THO diéu khién bang céac thanh
ghi ctia timer 1. Khi TLO chuyén tir gid tri 1111 1111b dén 0 thi TFO dugc dat 1én mirc
1 con THO chuyén tir 1111 1111b dén 0 thi TF1 dugc dat 1én muc 1. Luu ¥ rang trong
ché do 3 (chi c6 trong Timer 0), Timer 1 khong tac dong dén co TF1 nén thuong dugc
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ding dé tao tdc do baud cho port ndi tiép (xem thém phan 2 — cong ndi tiép) hay ding
cho muc dich khac.

Ché d6 nay chi cho phép tac dong dén co tran TF1 thong qua xung dém cia
dao dong ndi ma khong dém bang dao dong ngoai tai chan T1 dong thoi bit GATE]
(TMOD.7) khong tac dong dén qua trinh dém tai THO.

1.5. Timer 2

Timer 2 13 bo dinh thoi 16 bit (chi ¢ trong ho 8x52). Gié tri dém cua timer 2
chira trong cac thanh ghi TH2 va TL2. Gidng nhu timer 0 va timer1, timer 2 cling hoat
dong nhu b dinh thoi (timer) hay dém sy kién (counter). Ché d6 dinh thoi dém bang
dao dong noi, ché do dém su kién dém bang xung ngoai tai chan T2 (P1.0) va chon

che do bang bit C/ T2 cua thanh ghi T2CON. Cac thanh ghi diéu khién timer 2 bao
gom: T2CON, T2MOD, RCAP2H, RCAP2L, TH2 va TL2.

_ Timer 2 ¢6 3 ché do hoat dong: capture (gilr), autoreload (tw dong nap lai) va
tao toc do baud (chon ché d¢ trong thanh ghi T2CON). Céac bit chon ché d§ dugc md
ta nhu bang 3.4.

Bang 3.4 — Chon ché d¢ trong Timer 2

RCLK | TCLK | cp/RL2 | TR2 Ché d¢
0 0 0 1 | Tu dong nap lai 16 bit
0 0 1 1 | Gilr 16 bit
X .
! X ! Tao toc do baud
1 X X 1
X X X 0 | Ngung

1.5.1. Cac thanh ghi diéu khién Timer 2
¢ Thanh ghi T2CON:

Béang 3.5 — Noi dung thanh ghi T2CON

| TF2 | EXF2 | RCLK | TCLK | EXEN2 | TR2 | ¢/T2 | CP/RL 2

Bit| Tén Mo ta

7 | TF2 Timer 2 overflow Flag

TF2 khong dugc tac dong khi RCLK hay TCLK = 1.

TF2 phai dugc xo4 bang phin mém va duoc dit bang phan ctng khi
Timer tran

6 | EXF2 Timer 2 External Flag

Pugc dat khi EXEN2 =1 va xay ra ché do nap lai hay gilr do c6 canh
am tai chan T2EX (P1.1) (chuyén tir 1 xubng 0).

Khi EXF2 = 1 va cho phép ngit tai Timer 2 thi chuong trinh s&
chuyén dén chwong trinh phuc vu ngét ctia Timer 2.

EXF2 phai duoc xo4 bang phan mém
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5 | RCLK | Receive Clock Bit (chi dung cho port ndi tiép & ché do 1 va 3)
RCLK = 0: ding timer 1 lam xung clock thu cho port nbi tiép
RCLK = 1: dung timer 2 1am xung clock thu cho port ndi tiép
4 | TCLK | Transmit Clock Bit
Gidng nhu RCLK nhung ding cho xung clock phat
3 | EXEN2 | Timer 2 External Enable Bit
= 0: bo qua tac dong tai chan T2EX (P1.1)
= 1: x4y ra ché d6 nap lai hay giir do c6 canh am tai chan T2EX (P1.1)
(chuyén tir 1 xudng 0)
2 | TR2 Timer 2 Run Control Bit
= 0: cAm timer 2
= 1: chay timer 2
1 | ¢/T2 | Timer/Counter 2 Select Bit
= 0: dinh thoi (dém bang dao dong noi)
= 1: dém su kién (dém bang xung tai T2 (P1.0))
0 | cp/RL | Timer 2 Capture / Reload Bit
2 Néu RCLK = 1 hay TCLK = 1: bo qua
Néu RCLK = 0 va TCLK = 0: chon ché db giit ( = 1) hay nap lai (= 0)
khi xuat hién xung am tai T2EX (P1.1) va EXEN2 = 1

Gia tri khi reset: T2CON = 00h, T2CON cho phép dinh vi bit

% Thanh ghi T2MOD:

Bang 3.6 — N61 dung thanh ghi T2ZMOD

[-[-[-1-]-]-]T20E | DCEN |

Bit | Tén Mo ta

— N W ROV |
1

T20E | Timer 2 Output Enable Bit
=0: T2 (P1.0) 1a ngd vao clock hay I/O port
= 1: T2 1a ngd ra clock

0 | DCEN | Down Counter Enable Bit
= 0: cam timer 2 14 bo dém 1én / xudng
= 1: cho phép timer 2 12 bd dém 1én / xubng
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Gia tri khi reset: T2MOD = xxxx xx00b, MOD khong cho phép dinh vi
bit

Céc thanh ghi TH2, TL2, RCAP2H va RCAP2L khong cho phép dinh vi bit va
gia trj khi reset 13 00h. Céac ché do hoat dong cta Timer 2 mo ta trong phan sau.

1.5.2. Ché dp capture

Periph
Clock /6 l
\crr_z =0 P TL2 TH2
—1 T2 =1 i @5 | @8ts) [T T2
T2 Pin CONTROL
TR2 ™S/ ’\/
N M TIMER 2
INTERRUPT
CAPTURE
TRANSITION
DETECTION RCAP2L | RCAP2H
T2EX PIN—= Y - sl
CONTROL
EXENZ

Hinh 3.5 — Ché d giit cia Timer 2
Ché d giit ciia Timer 2 ¢6 2 trudng hop xay ra:

- Néu EXEN2 = 0: Timer 2 hoat dong gidng nhu Timer 0 va 1, nghia la khi
gia tri dém tran (TH2_TL2 thay d6i tr FFFFh dén 0) thi co tran TF2 dugc
dat 1én muc 1 va tao ngat tai Timer 2 (n€u cho phép ngat).

- Néu EXEN2 = 1: van hoat dong nhu trén nhung thém mot tinh chét nira 1a:
khi xuét hién canh 4m tai chan T2EX (P1.1), gia tri hi¢én tai cia TH2 va
TL2 dugc chuyén vao cdp thanh ghi RCAP2H, RCAP2L (qué trinh gii
(capture) xay ra); dong thoi, bit EXF2 = 1 (s& tao ngat néu cho phép ngit tai
Timer 2).

1.5.3. Ché dé tw dong nap lai
Ché d6 tu dong nap lai cling c6 2 trudng hop giéng nhu ché do gii:

- Néu EXEN2 = 0: khi Timer tran, cd tran TF2 duoc dit 1én 1 va nap lai gia
tri cho TH2, TL2 (tir cap thanh ghi RCAP2H, RCAP2L) dong thoi tao ngat
tai timer 2 néu cho phép ngat.

- Néu EXEN2 = 1: hoat dong giéng nhu trén nhung khi c6 xung 4m tai chan
T2EX thi ciing nap lai gid tri cho TH2, TL2 va dat co EXF2 lén 1.
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. Ché do tu dong nap lai cling cho phép thuc hién dém lén hay xuéng (diéu khién
bang bit DCEN trong thanh ghi T2ZMOD). Khi DCEN duoc dét 1én 1 va chan T2EX ¢
muc cao thi timer 2 s& dém 1€n; con néu T2EX ¢ murc thap thi timer 2 dém xudng.

Khi dém 1én, timer tran tai gia tri dém OFFFFh. Khi tran, co TF2 duoc dat 1én
muc 1 va gia tri trong cdp thanh ghi RCAP2H, RCAP2L chuyén vao cap thanh ghi
TH2, TL2.

Khi dém xudng, timer tran khi gia tri trong cdp thanh ghi TH2, TL2 bang gia tri
trong cap thanh ghi RCAP2H, RCAP2L. Khi tran, co TF2 duogc dat 1én 1 va gia tri
OFFFFh dugc nap vao cdp thanh ghi TH2, TL2.

Trong’ché do nay, khi timer tran, gia tri trong co EXF2 s& chuyén mirc va
khong tao ngat (c6 thé dung thém EXF2 dé tao gid tri dém 17 bit).

Pzriph
A D —

ON.

1 @)

(DOWN COUNTING RELOAD VALUE)

FFh || FFh T2EX:
(8-bit) || (8-bit) D 1=UP
2=DOWN

TOGGLE T2CONreg

|

T2 | TH2 1. TIMER2
(8-bit) (8-bit] | TF2 INTERRUPT

: : )/'\‘—l T2CONreg

RcAP2l||RcAP2H
(8-bit) || (8-bi)

Hinh 3.6 — Ché d6 tu dong nap lai

1.5.4. Ché dd tao xung clock
Trong ché do nay, timer tao ra mot xung clock ¢6 chu ky bon phan (duty cycle)
50%. Khi timer tran, ndi dung gﬁa thanh ghi ‘RCA,P2H, RCAP2L dugc nap vao cap
thanh ghi TH2, TL2 va timer ti€p tuc dém. Tan so0 xung clock tai chan T2 dugc xac
dinh theo cong thuc sau:

fe £ x2™
2(65 536 — RCAPij
RCAP2L
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X2: bit nam trong thanh ghi CKCON. Trong ché 36 X2: fosc = fihach anhs NEUQOC
lai thi fosc = finach ann/2-

Pé timer 2 hoat dong o ché d6 tao xung clock, can thue hién cac budc sau:
- bat bit T20E trong thanh ghi T2MOD = 1.

- Xoa bit C/ T2 trong thanh ghi T2CON =0 (do ché do nay khong cho phép
dém bang dao dong ngoai ma chi dém bang dao dong noi).

- Xdc dinh gia tri cua c@p thanh ghi RCAP2H va RCAP2L theo tan sd xung
clock can tao.

- Khéi dong gi tri cho cap thanh ghi TH2, TL2 (c6 thé khong can thiét tuy
theo tng dung).

- Pat bit TR2 trong thanh ghi T2CON = 1 dé cho phép timer chay.

FCLK PERIPH |
TRz
T2CON T2 TH2
(&-bit) | (8-bi) |—
OVER-
FLOW
RCAP2L||RCAP2H
(8-bit) || (8-bit)
Toggle
T2 G <] |
@ D
] T20E
T2MOD
. —_ TIMER 2
e [ B Baad > INTERRUPT
L ge
EXEN2 T2CON
T2CON

Hinh 3.7 — Ché d tao xung clock

1.5.5. Ché dp tao toc do baud

Khi cac bit TCLK va RCLK trong thanh ghi T2CON dugc dét 1én muc 1, timer
2 s& dung dé tao toc do baud cho cong noi tlep Che do nay cung hoat dong nhu timer
0 va timer 1 (s& khao sat cy thé tai phan 2 — cong ndi tiép).
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1.6. Cacvidu

beé diéu khién hoat ddng cua timer, can thyc hién:

- Nap gid tri cho thqnh ghi TMOD dé Xac dinh ché dd hoat dong (thong
thuong chi dung ché d6 1 — 16 bit va ché do 2 — 8 bit tuy dong nap lai).

- Nap gia tri dém trong céac thanh ghi THx, TLx (thong thuong sir dung timer
0 va timer 1 nén qua trinh dém la dém Ién).

- bat cac bit TRO, TR1 =1 (cho phép timer hoat dong) hay xoa cac bit nay vé
0 (cam timer).

- Trong qué trinh timer chay, thuc hi¢n kiém tra cac bit TFO, TF1 dé xac dinh
timer da tran hay chua.

- Sau khi timer tran, néu thyc hién kiém tra tran béqg p,hﬁn mém (khong ding
ngat) thi phai thuc hién xoa TFO hay TF1 dé c6 thé tiép tuc hoat dong.

Vidu 1 Viét chuong trinh tao séng vudng tan s6 10 KHz tai chan P1.0 ding
timer O (tan so thach anh Ia fosc = 12MHz).

Giai
Do fosc = 12MHz nén chu ky may = 1 ps.

f=10KHz > T = 1/f= 0.1 ms = 100 ps > mot chu ky song vuéng chiém
khoang thoi gian 100 chu ky may = thoi gian tri hoan can thiét 1a 50 chu ky may.

Tri hoan 50 chu ky may
+—>
' | ' | ' |
| | |
SN R SN E A N

A
v

T =100 chu ky may

~ Dogiatri dém 1a 50 (mg voi 50 chu ky may) nén chi can dung ché do 8 bit (co
thé dém tir 1 dén 256) cho timer 0 (ché do 2).

- N&i dung thanh ghi TMOD:

GATE1 | C/T1 | M11 | M10 GATEO C/T0 MO1 | MO0
0 0 0 0 0 0 1 0
Timer 1 khong dung Khong dung | Pém bang dao dong | Ch¢ do 8

INTO ndi bit

TMOD = 0000 0010b (02h)

Pham Hung Kim Khdanh Trang 67

Swu tam béi: www.daihoc.com.vn




Gido trinh Vi diéu khién Cic hoat djng ciia vi diéu khién MCS-51

- Gia triﬁ dém 1a SQ vé do timer 0 dém 1én nén gia tri can nap cho THO la -50
(c6 the khong can nap cho TLO nhung Iuc d6 chu ky dau tién cia xung s¢€
sai).

Chuong trinh thuc hién nhu sau:

MOV TMOD, #02h
MOV THO, # (-50)
MOV TLO, # (-50)

SETB TRO ; Cho phép timer 0 chay

Lap:
JNB TFO,Lap ; Néu Timer chua tran thi cho
CLR TFO
CPL P1.0 ; Pao bit P1.0 d&é& tao xung vudng
SIJMP Lap
END

Vi du 2: Viét chuong trinh tao xung vudng tan s6 f = 1 KHz tai P1.1 dung
timer 1(tan so thach anh 1a fosc = 12MHz).

Giai
Do fosc = 12MHz nén chu ky may = 1 ps.

f=1KHz > T=1/f=1ms= 1000 us > mét chu ky song vudng chiém
khoang thoi gian 1000 chu ky mady —> thoi gian tri hoan can thiet 1a 500 chu ky may.

~ Gia tr dém 1a 500 vuot qua pham vi clia ché do 8 bit nén phai sir dung timer 1
O ché do 16 bit gché do 1). Boi véi ché do 16 bit, do khong co gia tri nap lai nén moi
khi timer tran, can phai nap lai gia tri cho thanh ghi TH1 va TL1.

- Noi dung thanh ghi TMOD:
GATEI C/T1 M1l | M10 | GATEO | C/T0 | MO1 | M0O
0 0 0 1 0 0 0 0
Khong dung | BPém bang dao dong | Ché do 16 | Timer 0 khong dung
INTI ndi bit

TMOD = 0001 0000b (10h)

- Gia tri &ém 1a 500 nén gia tri can nap cho cdp thanh ghi THO TLO la -500
(dung cac Iénh gia HIGH va LOW).

Chuong trinh thyc hi¢n nhu sau:

MOV TMOD, #10h
Batdau:
MOV TH1,#HIGH (-500)
MOV TL1, #LOW (-500)
SETB TR1 ; Cho phép timer 1 chay
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Lap:
JNB TF1l,Lap ; Néu Timer chua tran thi cho
CLR TF1
CPL P1.1 ; Pdo bit P1.1 dé& tao xung vuéng
CLR TR1
SJMP Batdau ; Quay lai nap gia tri cho THO TLO
END

Vi du 3: Viét chuong trinh tao xung vudng tan s6 f = 10KHz tai P1.0 ding
timer 0 va xung vuong tan so f =1 KHz tai P1.1 dung timer 1.

Giai

Phan tich cho cac thanh ghi gidng nhur phan vidu I va 2 nhung luu y rang qua
trinh kiém tra timer tran s& khac: thuc hién kiém tra timer 0, néu chua tran thi kiém tra
timer 1 va kiém tra twong tu cho timer 1.

Chuong trinh thyc hi¢n nhu sau:

MOV TMOD, #12h
MOV TH1,#HIGH (-500)
MOV TL1, #LOW (-500)
MOV THO, # (-50)
MOV TLO, # (-50)
SETB TRO
SETB TR1
KtrTO:
JNB TFO,KtrTl
CLR TFO
CPL P1.0
KtrTl:
JNB TF1,KtrTO
CLR TF1
CPL P1.1
MOV THI1, #HIGH (-500)
MOV TL1, #LOW (-500)
SIJMP KtrTO
END

Luu ¥ rang, xung vudng tao bang cach nhu trén c6 thé khong chinh xac khi 2
timer tran cung lac.

Vi du 4: Viét chuong trinh tao xung vudng tan s6 f = 1 Hz tai P1.2 ding
timerl.
Gidi

f=1Hz>T=1/f=1s=1000000 us > mdt chu ky song vudng chiém
khoang thoi gian 500 000 chu ky may = thoi gian tri hoan can thiét 1a 500 000 chu ky
may.
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Gia tri dém 1a 500 000, vuot qua kha ndng cua timer (téi da chi dém duoc

65536 chu ky) nén phai thuc hién tao vong lip dém nhiéu lan cho dén khi dat dén gia
tr1 500 000 (c6 the dém moi lan 50 000 va thyuc hién vong 1dp 10 lan).

Chuong trinh thuc hi¢n nhu sau:

MOV TMOD, #10h

Batdau:

Lap:

MOV R7,#10 ; Lidp 10 lan

MOV TH1, #HIGH (-50000)
MOV TL1, #LOW (-50000)
SETB TR1

KtrTl:

JNB TF1l,KtrTl

CLR TF1

CLR TRO

DJNZ R7,Lap ; Néu R7 # 0 thi 1ldp lai

CPL P1.2 ; Pado bit dé tao xung

SJMP Batdau
END

Vi du 5: Viét chuong trinh con tao thoi gian tri hoan 1s ding timer 0.

Giai

Do chuong trinh yéu cau tao thdi gian tri hoén nén sé chu ky dém 1a 1 000 000.
Chuong trinh nhu sau:

MOV TMOD, #01h

;——- CHUONG TRINH CHINH
Delayls:
MOV R7, #20 ; Ladp 20 lan

Lap:

MOV THO, #HIGH (-50000) ; M&i 1ladn tri hoadn 50 000 ps
MOV TLO, #LOW (-50000)
SETB TRO

Lapl:

JNB TFO,Lapl

CLR TFO

CLR TRO

DJNZ R7,Lap ; Lip du 20 l&n thi thoat
RET
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Luu ¥ rang khi viét chuong trinh tri hodn nhu trén thi chuong trinh cua
AT89C51 xem nhu dung lai, khong lam gi ca (co thé giai quyet bang cach su dung
ngat — xem thém phan 3).

2. Cong ndi tiép (Serial port)

Cong nbi tiép trong 89C51 c6 kha ning hoat dong ¢ ché do6 dong bo va bat
ddng bo dung 2 chan TxD (P3.1) va RxD (P3.0). Chirc ning cta port ndi tiép 1a thuc
hién chuyén ddi song song sang ndi tiép ddi voi dir lidu xuit, va chuyén doi ndi tiép
sang song song ddi vai dit liéu nhap.

Khi hoat dong & ché do truyén / nhan bat dong bd (UART — Universal
Asynchronous Receiver / Transmitter), cong ndi tiép c6 3 ché d6 song cong (1, 2 va
3). Qua trinh doc / ghi cong nbi tiép dung thanh ghi SBUF (Serial Buffer), thuc chat 14
2 thanh ghi khac nhau: mot thanh ghi truyén va mét thanh ghi nhéan.

Cong ndi tiép co tat ca 4 ché do khac nhau:

Ché d¢ 0: dit liéu truyén / nhin théng qua chan RxD va xung clock dich bit
thong qua TxD voi tde do baud br:ing fihach ann/12.

Ché @é 1: truyén / nhan 10 bit: 1 bit start (Iudn = 1), 8 bit dir liéu va 1 bit stop
(luén = 0), tbc do baud co thé thay ddi dugc va khi nhan, bit stop dua vao RBS8 cua
thanh ghi SCON.

Ché dp 2: truyén / nhan 11 bit: 1 bit start, 8 bit dir liéu, bit thir 9 va 1 bit stop.
Khi truyén, bit 9 1 bit TB8 va khi nhan, bit 9 13 bit RB8 trong thanh ghi SCON. Téc
d6 baud ¢ dinh 1a 1/32 hay 1/64 tan s thach anh.

Ché dp 3: gidng ché d6 2 nhung tdc d6 baud c6 thé thay doi dugc.

Trong 4 ché do trén, thuong st dung ché do 1 hay 3 dé truyén dir liéu. Trong
truong hop truyén dir lidu gitra cac vi diéu khién AT89C51 véi nhau, c6 thé dung ché
d6 2. Ngoai ra, cong ndi tiép con co cac ché do nang cao: kiém tra 16i khung va nhan
dang dia chi ty dong.
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2.1. Cac thanh ghi diéu khién hoat dong

2.1.1. Thanh ghi SCON (Serial port controller)
Béang 3.7 — Noi dung thanh ghi SCON

| FE/SMO | SM1 | SM2 | REN | TB8 | RB8 | TI | RI |

Bit Ky | Dia Mo ta
hiéu | chi
SCON.7 | FE Framing Error — kiém tra 16i khung
Pugc dit 1én 1 khi phat hién 16i tai bit stop va phai xoa
bang phan mém. Bit FE chi truy xuat dugc khi bit SMODO
9Fh | = (trong thanh ghi PCON).
SMO Serial port Mode bit 0 - Xac dinh ché d6 cho cong ndi tiép

SCON.6 | SM1 | 9Eh

Serial port Mode bit 1

SMO0 | SM1 Mb ta Téc do baud
0 0 Thanh ghi dich fosc/12
0 1 UART 8 bit Thay d6i
1 0 UART 9 bit fosc/32 hay fosc/64
1 1 UART 9 bit Thay doi

SCON.5 | SM2 | 9Dh

Serial port Mode bit 2 — Ché d6 da xir Iy
= 0: binh thuong
= 1: cho phép truyén thong da xir I trong ché do 2 va 3

SCON.4 | REN | 9Ch

Reception Enable bit — Cho phép thu
=0: cAm thu
= 1: cho phép thu tai cong ndi tiép

SCON.3 | TB8 | 9Bh

Transmitter Bit — Bit truyén thir 9 trong ché do 2 va 3

SCON.2 [ RB8 |9Ah

Receiver Bit — Bit nhan thtr 9 trong ché d6 2 va 3. Trong
ché d6 1, néu SM2 = 0 thi RB8 = stop bit.

SCON.1 | TI 9%h

Transmit Interrupt flag — Co ngat phat
Puoc dit bang 1 khi két thuc qua trinh truyén va xoa bang
phan mém.

SCON.O | RI 9%h

Receive Interrupt flag — Co ngat thu
Pugc dit bang 1 khi nhan xong dir liéu va xoa bang phan
mém.

Gia tri khi reset: 00h, cho phép dinh dia chi bit
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2.1.2. Thanh ghi BDRCON (Baud Rate Control Register)
Bang 3.8 — N§i dung thanh ghi BDRCON

|-]-]-[BRR | TBCK | RBCK | SPD | SRC |

Bit | Ky M0 ta
hi¢u
7 |-
6 |-
5 |-
4 | BRR Baud Rate Run control bit — Cho phép hoat dong

= 0: cAm bd tao téc d6 baud nodi (internal baud rate generator) hoat
dong
= 1: cho phép

3 | TBCK | Transmission Baud rate generator selection bit for UART — Chon bo
tao tbc do baud truyén 13 bo tao tdc do ndi (= 1) hay bang timer (= 0)

2 | RBCK | Reception Baud rate generator selection bit for UART — Chon bd tao
tbc d6 baud nhan 13 bo tao toc do ndi (= 1) hay bang timer (= 0)

1 SPD Baud Rate Speed control bit for UART — Chon toc d6 baud 1a nhanh
(= 1) hay cham (= 0)

0 |SRC Baud Rate Source select bit in Mode 0 for UART — Chon téc d6 baud
trong ché do 0 tir dao dong thach anh (= 0) hay tir bd tao tbc do baud
ndi (= 1)

Gia tri khi reset: 00h, khong cho phép dinh dia chi bit

Ngoai ra con c6 cac thanh ghi SBUF (Serial Buffer), BRL (Baud Rate Reload),
SADEN (Slave Address Mark), SADDR (Slave Address).

Luu ¥ rang cic thanh ghi BDRCON, BRL, SADEN va SADDR chi ¢ trong
cac phién ban mai cua MCS-51.

2.2. Tao toc d9 baud
- Ché d6 0: tdc d6 baud cd dinh = 1/12 tan sb thach anh.

- Ché d6 2: téc d6 baud = 1/32 tan s thach anh khi SMOD = 1 hay 1/64 khi
SMOD = 0 (SMOD: nam trong thanh ghi PCON).

- Ché dd 1 va 3: téc d6 baud xéac dinh béng tdc do tran cua timer 1. Trong ho
89x52, c6 thé dung timer 2 dé tao téc d6 baud con trong cac phién ban mai,
6 thé dung bo tao tdc do noi (INT_BRG - Internal Baud Rate Generator).
Viéc xac dinh ngué)n tao toc do baud mé ta nhu hinh 3.8 va bang 3.9.
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.
TIMER el
0  TIMER BRG RX ™~
TIMFR2 — 0
'f::_l — Rx Clock
INT_CRG
M&
TIMER1 —0 7 TIMER_BRG_TX S
TIMER2 N 0
| 1
INT_CRG

Hinh 3.8 — Lya chon toc d6 baud

Bang 3.9 — Lya chon tdc do baud

TCLK | RCLK | TBCK | RBCK | Clock phat | Clock thu
0 0 0 0 Timer 1 Timer 1
1 0 0 0 Timer 2 Timer 1
0 1 0 0 Timer 1 Timer 2
1 1 0 0 Timer 2 Timer 2
X 0 1 0 INT BRG | Timer 1
X 1 1 0 INT BRG | Timer 2
0 X 0 1 Timer 1 | INT BRG
1 X 0 1 Timer2 | INT BRG
X X 1 1 INT BRG | INT BRG

2.2.1. Tao toe do baud b%ng Timer 1
Khi dung timer 1 dé tao toc d6 baud, thong thuong can thiét 1ap timer 1 hoat
dong & ché do 8 bit tu nap lai va gia tri nap ban dau cua timer 1 (chtra trong thanh ghi
THT1) phu thudc vao tdc do baud cén tao theo cong thirc sau:

SMOD
fOSC X 2

Gié tri nap = —
12 x32 xbaud rate

Vi du: Gia sir tan s thach anh 13 foge = 11.0592 MHz, gi tri nap khi tao toc
dd baud 4800 bps la:
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11.0592x10° x2°

Néu SMOD = 0: gia tri nap = — =-6— TH1 = -6 hay THI
12 x 32 x 4800
— FAh
6 1
Néu SMOD = 1: gia trj nap = — 1020210 X2 15 TH1 = 12 hay
12 x 32 x 4800
THI = F4h

Vi du: Gia st tan s6 thach anh 13 fosc = 12 MHz, gia tri nap khi tao tc d6 baud
4800 bps la:

Néu SMOD = 0: gia trinap = — M =—6.51 — chon gia tri nap 1a -6

12 x 32 x 4800

hay -7. Néu chon gia tri nap = -6 thi tdc d6 baud = 5208 bps con néu chon -7 thi tbc d6
baud la 4464 bps.

Néu SMOD = 1: gié tri nap = — 120392107 X2 _ 15 0>+ chon gid trj nap

12 x 32 x 4800

1a -13 — tbc d6 baud 1a 4807 bps. Nhu vay, khi ding tan sé thach anh 1a 12 MHz thi
tdc d6 baud s& co sai s6 — chi ding khi két ndi nhiéu vi diéu khién MCS-51 véi nhau
con khi két ndi v6i cac thiét bi khac (nhu may tinh ching han) thi nén sir dung tan sb
thach anh 11.0592 MHz.

Cac gia tri nap thong dung cho MCS-51 mo ta nhu sau:

Bang 3.10 — Céc gia tri nap thong dung

Téc a9 [bps] | fosc[MHz| | SMOD | Gia tri nap | Toc dd thwe [bps] | Sai s6
1200 11.059 0 -12 1200 0
4800 11.059 0 -6 4800 0
9600 11.059 0 -3 9600 0
1200 11.059 1 24 1200 0
19200 11.059 1 -3 19200 0
1200 12 0 -26 1201.9 2.17%
2400 12 0 -13 2403.8 0.16%
4800 12 0 -6 5208.3 8.5%
9600 12 0 -3 10416.7 8.5%
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2.2.2. Tao tdc dd baud bing Timer 2

TIMER 1
COVERFLOW

Periph

Clock
l CT2=0

e o TL2 THZ

]‘ C/TZ = 1 : | (8 Bits) | (8 Bits) i T--- RCLK
T2FIN CONTROL

- v 16 FFX CLOCK

T SMoD1

RELOAD Lwm_#—_ .. TCLK
TRz
+18 b»Tx CLOCK
RCAPZL | RCAP2H
TRAMSITION
DETECTOR
o “TIMER 2
T2EX PIN—s] % : = EXFe INTERRUPT
GONTROL
EXENZ

Hinh 3.9 — Tao téc do baud béng timer 2

Timer 2 dugc dung dé tao toc d6 baud khi dat cac bit TCLK, RCLK Ién 1
(trong thanh ghi T2CON). Céng thtrc lién quan giita toc do baud va gia tri nap nhu sau
(lwu ¥ rang gia tri nap chura trong cip thanh ghi RCAP2H_RCAP2L):

fOSC

Gia tri nap = —
HHEP 2x16xbaud _rate

Khi ding Timer 2 dé tao toc do baud, xung clock thu va phat cé thé tach riéng
bang cach chi ding TCLK hay RCLK. Luc d6, xung clock con lai dugc xac dinh theo
Timer 1. Ngoai ra, ciing ¢ thé tao ngat cho Timer 2 bang cach dat bit EXEN2 = 1 va
ngét tao ra khi xuét hién canh 4m tai chdn T2EX.

Vi du: Gia sur tan s thach anh 1a fosc = 11.0592 MHz, gia tri nap khi tao tde
dd baud 4800 bps la:

6
Gid tri nap = — 029210 oy prBSh
2x16x4800

— RCAP2H = FFh, RCAP2L = B8h
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2.2.3. Bj tao toc dd baud ndi (INT_BRG — Internal Baud Rate
Generator)

auto reload counter
Periph Feeg overflow _II,—L -
Clock E_ J_b_*_-l._' ? ]_ INT_BRG

SMOD1

BRR

Hinh 3.10 — B) tao toc do baud noi

Gié tri nap trong bd tao tdc do nodi chira trong thanh ghi BRL va duogc xac dinh
theo cong thirc sau:

SMODI1
fOSC 2

2x32%x 6" xbaud rate

Gia trinap = —

Trong d6 SMODI1 nam trong thanh ghi PCON va SPD nam trong thanh ghi
BDRCON.

2.3. Truyén thong da xir Iy
Ché d6 2 va 3 cua MCS-51 cho phép thyuc hi