Bai 5
Cong ndi tiép (serial port)
Muc tiéu

Trinh bay duoc cdu tao va cac ché d6 lam viéc cua cong truyén thong ndi
tiép theo ndi dung da hoc.

Thuc hién cong truyén thong ndi tiép dung yéu cau ki thuat.

Thue hién thu phat dir liéu ndi tiép bang 8051 dat yéu cau k¥ thuat.
5.1.Mé& dau

Cong nbi tiép trong 8051 chu yéu dugc dung trong cac ung dung co yéu
cau truyén thong v6i may tinh, hodc véi mot vi diéu khién khac. Lién quan dén
cong ndi tiép chit yéu c6 2 thanh ghi: SCON va SBUF. Ngoai ra, mot thanh ghi
khac 1a thanh ghi PCON (khong dénh dia chi bit) c6 bit 7 tén 1a SMOD quy dinh
tdc do truyén cua cong ndi tiép c6 gip doi 1én (SMOD = 1) hay khéng (SMOD
= 0). Dit lidu duoc truyén nhan ndi tiép thong qua hai chan cong P3.0(RxD) va
P3.1(TxD).

Port ndi tiép hoat dong song cong (full duplex), nghia 1a ¢6 kha nang thu
va phéat dong thoi.

Str dung 2 thanh ghi chic ndng dac bié¢t SBUF (dia chi byte 1a 99H) va
SCON (dia chi byte 13 98H) dé truy xudt port ndi tiép).

Viéc ghi 1én SBUF s& nap dir liéu dé phat, va viéc doc SBUF s& truy xuat
dir li€u da nhan dugc thuc ra c6 2 SBUF riéng ré.

SCON chtra cac bit trang thai va diéu khién, thanh nay duoc dinh dia chi bit.

Tan so hoat déng cua port ndi tiép hay con goi 1a toc do baud (baud rate)
c6 thé cb dinh hodc thay d6i.

Cong ndi tiép trong 8051 c6 kha niang hoat dong & ché do déng 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 d6i song song sang ndi tiép ddi voi dir liéu xuat, va chuyén doi
ndi tiép sang song song d6i v4i dir liéu nhap.

Khi hoat dong & ché 6 truyén/nhafm bat déng b0 (UART — Universal
Asynchronous Receiver / Transmiter), cong ndi tiép c6 3 ché d6 song cong (1, 2
va 3). Qua trinh doc/ghi cong ndi tiép dung thanh ghi SBUF(Serial Buffer), thuc
chat 13 2 thanh ghi khac nhau: mot thanh ghi truyén va mot thanh ghi nhén.
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8051 co 1 céng UART lam viéc & chuan TTL, mic dinh sau khi khoi dong
tat cac céng ctia 8051 déu lam viéc & ché do vao ra sd, vi thé dé co thé sir dung
UART cén phai ciu hinh cho cng nay lam viéc thong qua cac thanh ghi diéu
khién va ghép nbi tuong thich v&i chuan RS232 (hinh 5.1)
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8051 Internal Bus

Hinh 5.1. Ghép néi RS232 voi 8051

Hai thanh ghi chirc ning dic biét phuc vu cho truyén dit liéu 1a thanh ghi
dém SBUF va thanh ghi diéu khién SCON. Thanh ghi dém SBUF nam ¢ dia chi
99H c6 2 chiic nang: néu vi diéu khién ghi dir liéu 1én thanh ghi sbuf thi dir liéu
do sé€ duoc truyén di, néu hé théng khac goi dir ligu dén thi s& duoc luu vao
thanh ghi dém sbuf (hinh 5.2)

Thanh ghi diéu khién truyén dir lieu SCON nam & dia chi 98H 1a thanh ghi
cho phép truy suét bit bao gdbm cac bit trang thai va cac bit diéu khién. Cac bit
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diéu khién dung dé thiét lap nhiéu kiéu hoat dong truyén dir liéu khac nhau, con
cac bit trang thai cho biét thoi diém két thic khi truyén xong mdt ki ty hoac
nhan xong mot ki tu. Cac bit trang thai co thé duogc kiém tra trong chuong trinh
hodc c6 thé 1ap trinh dé sinh ra ngét.

Tan sd hoat dong cua truyén dit liéu nbi tiép con goi tbe d6 BAUD (sb
luong bit dir liéu duoc truyén di trong mot gidy) c6 thé hoat dong c¢b dinh (str
dung dao dong trén chip) hodc c6 thé thay d6i. Khi can téc do Baud thay d6i thi
phai sir dung Timer 1 dé tao tdc d6 baud.
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Hinh 5.2. So d6 ciia khéi truyén dit lidu noi tiép.
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5.2. Thanh ghi diéu khién
5.2.1. Thanh ghi SCON (Serial port controller)
Bang 5.1. NOi dung thanh ghi SCON

FE/SMO SM1 SM2 REN TBS RB8 TI  RI
Bit Ky | Dia Mo ta
hi€u | chi
SCON.7 [FE Framing Error — kiém tra 18i khung
DPuoc dit 1én 1 khi phat hién 16i tai bit stop va phai x6a
bang phan mém. Bit FE chi truy xuat dugc khi bit
SMOD =0
orh [ | (trong thanh ghi PCON).
SMO Serial port Mode bit 0 — Xac dinh ché d6 cho cong ndi tiép
SCON.6 [SM1 PEh [Serial port Mode bit 1
SMO  [SM1 M6 ta Tc d6 baud
0 0 Thanh ghi dich  [fOSC/12
0 1 UART 8 bit Thay doi
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 xtr Iy
= 0: binh thuong
= 1: cho phép truyén thong da xir Iy 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 thtr 9 trong ché d6 2 va 3.
SCON.2 RB8 9Ah [Receiver Bit — Bit nhan thir 9 trong ché d6 2 va 3. Trong
ché do 1, néu SM2 = 0 thi RB8 = stop bit.
SCON.1 [TI 99h  [Transmit Interrupt flag — C& ngat phat
Puoc dit bang 1 khi két thiic qua trinh truyén va xoa
bang phan mém.
SCON.0 RI 99h [Receive Interrupt flag — Co ngét thu
Puoc dit bang 1 khi nhan xong dit liéu va xoa bang
phan mém.

Gia tri khi reset: 00h, cho phép dinh dia chi bit
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5.2.2. Thanh ghi BDRCON (Baud Rate Control Register)
Bang 5.2. Noi dung thanh ghi BDRCON

BRR TBCK RBCK SPD SRC

Bit Ky hieu Mo ta

4 BRR Baud Rate Run control bit — Cho phép hoat dong

= 0: cAm bd tao tdc d6 baud noi (internal baud rate
generator) hoat dong.

= 1: cho phép bd tao tde d6 baud noi (internal baud rate
generator) hoat dong.

3 [TBCK Transmission Baud rate generator selection bit for UART —
Chon bd tao toc do baud truyén 13 bd tao tdc dd nodi =1

hay bang timer (= 0)

2 RBCK Reception Baud rate generator selection bit for UART —
Chon b9 tao toc do baud nhan 1a bo tao téc d6 nodi (= 1) hay
bang timer (= 0)

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

0 |SRC Baud Rate Source select bit in Mode 0 for UART — Chon
tdc 46 baud trong ché do 0 tir dao dong thach anh (= 0) hay
tr bo tao toc do baud nodi =1)

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

Ngoai ra concd 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 méi cia MCS-51.
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5.3. Ché @) lam viéc

Port nbi tiép ctia 8051 c6 4 ché do hoat dong, cac ché d6 duoc chon béng
cach ghi 1 hodc 0 cho cac bit SMO va SM1 trong thanh ghi SCON. Truéc khi
truyén dit liéu thi thanh ghi SCON phai duoc khéi tao dung kiéu. Ba trong so
cac ché do hoat déng cho phép truyén khéng dong bd (asynchronous), trong do
mdi ky tu dugc thu hodc dugc phat s€ cuing vo1 mot bit start va mot bit stop tao
thanh mot khung (frame).

Vi du: dé khoi tao truyén dir lidu kiéu 1 thi 2 bit: SMO SM1 = 01, bit cho
phép thu: REN =1, va cd ngat truyén TI = 1 dé san sang truyén, ta ding 1énh sau:

MOV SCON, #01010010b.

SMO | SM1 | Ché dp Mé ta Téc d baud
0 0 [0 Thanh ghi dich |C6 dinh ( tAn sé dao dong/12)
0 1 1 UART 8 bit  [Thay ddi ( thiét 1ap bdi bd dinhthoi )
1 0 2 UART 9 bit  [C6 dinh ( tan sb dao dong/12 hoic/64)
1 1 3 UART 9 bit  [Thay dbi ( thiét 1ap bai bo dinhthoi )

Truyén dit liéu ndi tiép ctia MCS51 ¢6 4 kiéu hoat dong tuy thuoc theo 4
trang thai cua 2 bit SM0, SM1 duoc liét ké nhu sau:

Thanh ghi scon s& thiét 1ap cac kiéu hoat dong truyén dit liéu khac nhau
cho MCS51. Cau trac cua thanh ghi Scon nhu sau (bang 5.3):
Bing 5.3. Cac bit trong thanh ghi di¢u khién truyén dir liéu.
SMO |SM1 |[SM2 |REN |TB8 |RB8 |TI RI
Bit | Ky hiéu |Diachi | Mo ta hoat dong
SMO 9FH Bit chon kiéu truyén néi tiép: bit thir 0.
SM1 9EH Bit chon kiéu truyén nbi tiép: bit thu 1.
5 SM2 9DH Bit cho phép truyén két ndi nhidu vi xtr Iy
¢ mode 2 va 3; RI s€ khong tich cuc néu

bit thtr 9 da thu vao 1a 0.

4 REN 9CH Bit cho phép nhan ki tu, REN =1 s& cho
phép nhan ki tu.

3 TBS 9BH | Dung dé luu bit thtr 9 dé truyén di khi hoat

dong 6 mode 2 va 3, TB8 bang 0 hay 1a do
nguoi 1ap trinh thiét lap.

2 RBS 9AH | Dung dé luu bit 9 nhan vé khi hoat dong &
mode 2 va 3.
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1 TI 99H Co bao hiéu nay 1én murc 1 khi truyén
xong 1 ki tw va x6a boi nguoi 1ap trinh dé
san sang truyén ki tu tiép theo.

0 RI 98H Co bao hiéu nay 1én muc 1 khi nhan xong
1 ki ty va x6a bai nguoi 1ap trinh dé sin

sang nhan ki ty dir liu tiép theo.
5.3.1. Thanh ghi dich 8 bit (ché d$ 0)

Pé dinh ciu hinh cho truyén dit liéu ndi tiép ¢ kiéu 0 thi 2 bit SM1 SMO
= 00. Dir liéu nbi tiép nhan vao va dir liéu truyén di déu thong qua chan RxD,
con chan TxD thi dung dé dich chuyén xung clock. 8 bit dit liéu dé truyén di
hodc nhan vé thi ludn bat dau véi bit co trong s6 nho nhat LSB. Téc do Baud
duoc thiét 1ap ¢ dinh & tin sb béng 112 tin sb dao dong thach anh trén Chip.

Khi thyc hién Iénh ghi dir li€u 1€n thanh ghi sbuf thi qua trinh truyén dir
liéu bt dau. Dir lidu duoc dich ra ngoai thong qua chan RxD cung voi cac xung
nhip ciing dugc goi ra ngoai thong qua chan TxD. Mdi bit truyén di chi co xuat
hién trén chan RxD trong khoang thoi gian mot chu ky may. Trong khoang thoi
gian cua mdi chu ky may, tin hiéu xung clock xudng muc thip tai thoi diém
S3P1 va 1én mirc cao tai thoi diém S6P1 trong gian d6 thoi gian hinh 5.3.
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Hinh 5.3. Gian do thoi gian.
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Biéu d6 thoi gian cua dir ligu noi tiép truyén vao vi diéu khién & kiéu 0
nhu sau ( hinh 5.4):

~—-+| ' l(—-— One machine cycle

ALE

(o i
i @O0

(RXD) | | [ | |

A

Shift A A \ A

CLOCK
(TXD)

Hinh 5.4. Biéu do thoi gian truyén dit liéu mod 0

Qua trinh nhan dugc khoi dong khi bit cho phép nhan REN =1 va co
nhan RI = 0. Nguyén tic chung 1a khai tao bit REN = 1 & dau chuong trinh
dé khoi dong truyén dir liéu, va x6a bit RI d¢é san sang nhan dit liéu vao. Khi
bit RI bi x6a, cac xung clock s& xuit ra bén ngoai théng qua chan TxD, bat
dau chu ky may ké tiép thi dir liéu tir bén ngoai s& duoc dich vao bén trong
thong qua chan RxD.

Mot tng dung cu thé st dung mode 0 13 ding dé mo rong thém s luong
ngd ra cho MCS51 véi cach thirc thyc hién nhu sau: mot thanh ghi dich tir néi
tiép thanh song song dugc ndi dén cac dudng TxD va RxD ctia MCS51 dé mo
rong thém 8 duong ra nhu hinh 5.5. Néu dung thém nhiéu thanh ghi dich méc
ndi tiép vao thanh ghi dich dau tién s& mé rong dugc nhidu ngd ra.

Extra Output

T

XD (23.7) 3] Clock

Shift Register
RX? (P3.0) |——» Hata

Hinh 5.5 Mot vmg dung kiéu 0 dé tang thém ngé ra bang thanh ghi dich.
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5.3.2. Ché @) UART 8 bit c6 toc dd baud thay déi ( ché do 1)

Trong mode nay, truyén dir liéu ndi tiép hoat dong bat déng bo UART 8
bit c6 tc 46 Baud thay ddi dugc. UART 1a bo thu va phat dir liéu ndi tiép voi
mdi ky tu dir liéu ludn bat dau bang 1 bit Start (& mirc 0) va két thuc bang 1 bit
Stop (¢ mirc 1), bit parity doi khi dugc ghép vao gitra bit dir li€u sau cung va bit
Stop.

Trong kiéu nay, 10 bit dit liéu s& phat di & chan TxD va néu nhan thi s&
nhan & chan RxD. 10 bit d6 bao gdm: 1 bit start, 8 bit data (LSB 1a bit dau tién),
va 1 bit stop. Pdi v6i hoat dong nhan dir li€u thi bit Stop dugc dua vao bit RBS
trong thanh ghi SCON.

Trong MCS51, toc d6 Baud duogc thiét 1ap boi tdc do tran cta Timer T1.
Pbi voi ho 52 ¢6 3 timer thi téc d6 baud co thé thiét 1ap boi toc do tran cia timer
T1 hodc timer T2 hodc ca 2 timer T1 va T2: mdgt timer cho may phat va 1 timer
cho may thu.

Nguédn cung cip xung clock dé dong bo cac thanh ghi truyén dit liéu ndi
tiép hoat dong ¢ kiéu 1, 2, 3 duoc thiét 1ap boi bo dém 16 nhu hinh 5.6, ngd ra
ciia b dém la xung clock tao tdc do baud. Xung ngd vao cua bo dém co thé lap
trinh bang phin mém.

=

I Baud rate clock |

Serial port shift register

Hinh 5.6. Cung cdp xung cho truyén dir liéu noi tiép.

Khi c6 mot 1énh ghi dir liéu 1én thanh ghi sbuf thi qua trinh truyén dit liéu
bit dau nhung né chua truyén ma chd cho dén khi bo chia 16 (cung cap téc do
Baud cho truyén di liéu ndi tiép) bi tran. Dit lidu dugc xuét ra trén chan TxD bt
dau vé6i bit start theo sau 13 8 bit data va sau cing 1 bit stop. Cac c& phat TI
duoc nang 1én muc 1 cung luc v6i thoi diém xuét hién bit Stop trén chan TxD
nhu hinh 5.7.

Qua trinh nhan dit liéu duoc khai dong khi c6 su chuyén doi tir mire 1 sang
mirc 0 & ngd vao RxD. Bo dém 4 bit duogc reset ngay lap tirc dé sip xép bit dir
libu dang dén tir ngd vao RxD. Mdi bit dit liéu dén dugc ldy miu ¢ trang thai
dém thr 8 trong mot chu ky 16 trang thai ctia bd dém 4 bit.
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Khi ¢6 su chuyén trang thai tir 1 xudng 0 & ngd vao RxD cua bo thu thi
trang thai 0 nay phai tdn tai trong 8 trang thai lién tuc cua bd dém 4 bit. Néu
trurong hop nay khong dung thi bo thu xem nhu bi tac dong béi tin hiéu nhiéu.
B0 thu s& reset va tro vé trang thai nghi va cho su chuyén trang thai tiép theo.

Start

-—1—-—1
Baud rate
hit

m /DDJXDIIXW_X_MXNXDSXDGXDT/
SCoN 1 l“)

Transmit interrupt
(ready for more dala)

Stop
hit

Hinh 5.7. Co bdo phat xong dir lieu TI

Gia str viéc kiém tra bit Start 1a hop 18 thi bit Start s& duoc bo qua va 8 bit
data duoc nhan vao thanh ghi dich néi tiép.

Khi tit ca 8 bit dugc ghi vao thanh ghi dich thi 3 cong viéc sau s& dugc
thuc hién tiép theo:

Bit thir 9 (bit Stop) dugc dich vao bit RB8 trong SCON.
8 bit data dugc nap vao thanh ghi SBUF.
Co ngat nhan RI =1,
Tuy nhién, 3 cong viéc trén chi xay ra néu hai diéu kién sau ton tai:
RI=0.
SM2 =1 va bit Stop nhan dugc = 1 hodac SM2 = 0.
5.3.3. Ché d6 2: UART 9 bit v6i toc @6 Baud c6 dinh

Khi SM1 SMO = 10 thi truyén dir liéu hoat dong ¢ kiéu 2 c6 téc do Baud
cb dinh. Khi phat thiTruyén / nhan 11 bit: 1 bit start, 8 bit dit liéu, bit thir 9 va 1
bit stop. Khi truyén, bit 9 13 bit TBS va khi nhan, bit 9 1 bit RBS trong thanh ghi
SCON. Téc d6 baud cb dinh 1a 1/32 hay 1/64 tan s6 dao dong trén Chip.

5.3.4. Ché @ 3: UART 9 bit v6i toc d0 Baud thay doi

Khi SM1 SMO = 11 thi truyén dit liéu hoat dong & kiéu 3 1a kiéu UART 9
bit ¢6 tbc d6 Baud thay doi. Kiéu 3 tuong tu kiéu 2 ngoai trur tdc do Baud duoc
lap trinh va duoc cung cip boi Timer.

Cac kiéu 1, kiéu 2 va kiéu 3 rat gidng nhau, nhitng diém khac nhau 13 &
tbc do Baud (kiéu 2 c¢b dinh, kiéu 1 va kiéu 3 thay doi) va sb bit dit liéu (kiéu 1
c6 8 bit, kiéu 2 va kiéu 3 c6 9 bit data).
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Trong 4 ché do trén, thuong st dung ché do 1 hay 3 dé truyén dir liéu.
Trong trudng hop truyén dit liéu gitra cac vi diéu khién AT89C51 vé6i nhau, c6
thé dung ché do 2. Ngoai ra, cong ndi tiép con co cac ché do nang cao: kiém tra
16i khung va nhan dang dia chi tu dong.

5.4. Khéi tao va truy xuat thanh ghi PORT ndi tiép
5.4.1. Bit diéu khién cho phép nhan dir liéu (Receive Enable)

Pé cho phép thu di liéu thi chuong trinh phai lam cho bit REN = 1 va diéu
nay dugc thuc hién & dau chuong trinh.

Ta c6 thé khoi tao cho phép truyén dit liéu bang lénh :

Setb ren hoac MOV SCON, # Xxx1xxxxb

5.4.2. Bit dir liéu thw 9

Bit dir liéu thi 9 dwogc phat trong kiéu 2 va kiéu 3 phai dugc nap vao bit
TBS bang phan mém c6 nghia & ngudi 1ap trinh phai thyc hién cong viéc nay
trudce khi truyén dir liéu di, con bit dir li¢u tht 9 cua dir li¢u thu dugc thi ty dong
dat vao trong bit RBS.

Phan mém c6 thé hodc khong doi hoi bit dir liéu thir 9 tham gia vao qua
trinh truyén dir liéu tiy thudc vao dic tinh cta cac thiét bi ndi tiép két ndi véi
nhau thiét 1ap ra qui dinh. Bit dit liéu thir 9 dong 1 vai tri quan trong trong
truyén thong nhiéu vi xir 1y,

5.4.3. Thém vao bit chin 1& Parity

Bit thtr 9 thuong dugc dung 1a bit kiém tra chén 16. O mdi chu ky mady, bit
P trong thanh ghi trang thai PSW bang 1 hay bang 0 tuy thudc vao qué trinh
kiém tra chin 8 bit dit liéu chira trong thanh ghi A.

Vi du 49: Néu hé thdng truyén dit liéu yéu cau 8 bit data cong thém 1 bit
kiém tra chin, thi cac 1énh sau day s& phat 8 bit trong thanh ghi A cong véi bit
kiém tra chin dugc cong vao bit thu 9.

MOV C,P :chuyén co chén 1é P sang c¢& C

MOV TBS,C :chuyén co C sang bit TB8 dé chuan bi truyén di

MOV SBUF, A ;truyén dit li¢u 8 bit trong A va bit thir 9 trong TBS di.

Néu kiém tra 1é duoc yéu cau thi céc 1énh trén dugc sira lai la:

MOV C,P :chuyén co chén 1é P sang c¢& C

CPL C :nghich d4o chan thanh 1&

MOV TBS,C :chuyén co C sang bit TB8 dé chuan bi truyén di

MOV SBUF,A ;truyén dit liéu 8 bit trong A va bit thir 9 trong TBS di
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Trong kiéu 1 ta van co thé str dung bit kiém tra chén 1é nhu sau: 8 bit data duge
phat trong kiéu 1 c¢6 thé bao gdbm 7 bit dit lidu, va 1 bit kiém tra chin 1¢. Bé phat mot
m3 ASCII 7 bit v&i 1 bit kiém tra chin vao 8 bit, cic 1énh sau day dugc dung:

MOV C, P : Pua Parity chan vao C

MOV ACC.7,C ;DPua Parity chan vao bit MSB cua A

MOV SBUF, A ; Giri bit data cung bit Parity chin

5.4.4. Cac co ngat

Co ngat nhan RI va phat TI trong thanh ghi SCON déng mot vai tri quan
trong trong truyén dir liéu cia MCS-51. Ca hai bit déu duoc set bai phan cing
nhung phai x6a bdi phan mém.

Dién hinh 14 c& RI duoc set & mirc 1 khi két thuc qua trinh nhan day du 1
ki tu va cho biét thanh ghi dém thu di day. Trang thai caa cd RI ¢6 thé kiém tra
bang phdn mém hoic c6 thé lap trinh dé sinh ra ngat. Néu mudn nhan mot ky tu
tr mot thiét bi da dugc két ndi dén Port nbi tiép, thi chuong trinh phai cho cho
dén khi co RI = 1, sau d6 x6a co RI va doc ky tu tir thanh ghi SBUF.

Qua trinh nay duoc 1ap trinh nhu sau :

WAIT :

JNB RI WAIT :Kiém tra RI xem c6 bang 1 hay khéng. Cho néu =0

CLR RI  :khico RI=1 thi da@ nhan xong dir liu va xdéa co RI

MOV A, SBUF :doc ky tu nhan dugc tir thanh ghi Sbuf

Co TI 1én murc 1 cho biét da phat xong ky tu va cho biét thanh ghi dém
sbuf d rong. Néu mudn goi 1 ky tu dén mot thiét bi da duoc két ndi dén Port
ndi tiép thi trudc tién phai kiém tra xem Port ndi tiép da sin sang chua. Néu ky
tu trude dang duoc goi di, thi phai chd cho dén khi két thiic qua trinh gdi. Cac
1énh sau day dung dé phat mot ky tu trong thanh ghi A ra :

WAIT :

JNB TI, WAIT :Kiém tra TI c6 bang 1 hay khong va chd néu bang 0.
CLR TI :Xoa co ngit thu TI

MOV SBUF,A  :G61ndi dung trong thanh ghi A di

Hoac

MOV SBUF,A :g6ingi dung trong thanh ghi A di

WAIT :

JNB TI, WAIT :Kiém tra TI ¢6 bang 1 hay khong va chd néu bang 0.
CLR TI  :Xoa co ngit thu TI
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5.5. Truyén thong da xir Iy (Multiprocessor Communications)

Ché dd 2 va 3 c¢6 mét du tru (chuén bi) dac bi¢t cho c6 mdt churc nang dac
biét cho viéc truyén thong da xur 1y. O cac mode 2 va 3, 9 bit dit liéu duoc thu va
bit thar 9 duoc luu vao bit RB8. Truyén dir lidu c¢6 thé lap trinh sao cho khi thu
duoc bit Stop thi ngat cta truyén dir lidu ndi tiép tac dong chi khi bit RB8 =1.
CAu truc nay duoc phép bang cach set bit SM2 = 1 trong thanh ghi SCON. Kiéu
nay duoc ung dung trong mang sir dung nhiéu MCS51 duoc t6 chirc theo cau
hinh may chu va may t& nhu hinh 5.8

321/0 lines 32 1/0 lines

Hinh 5.8. Két néi nhiéu vi diéu khién

Trong c4u hinh két ndi ¢ trén thi méi mot vi xur Iy t& (Slave) s& c6 mot dia
chi duy nhét do chung ta qui dinh.

Khi b6 xtr Iy chti muén phat mot khoi dir liéu dén mét trong cac bo xir Iy
t& thi trudce tién vi xir Iy cha (Master) phai goi ra 1 byte dia chi dé nhéan dién bo
xir 1y t& (Slave) mudn két ndi.

Byte dia chi dugc phan biét vdi byte dir li€u boi bit thir 9: trong byte dia
chi thi bit thr 9 bang 1 va trong byte dir liéu thi bit thir 9 bang 0.

Céc vi xu ly t¢ sau khi nhan dugc byte dia chi s¢€ biét duoc vi xur ly chu
(Master) mudn giao tiép t& nao. Khi c6 vi xur 1y t& (Slave) dugc phép thi né sé&
x6a bit SM2 dé bat ddu nhan cac byte dir liéu tiép theo. Con cac vi xur 1y khong
duoc phép thi vAn gitr nguyén bit SM2=1 dé khéng nhan céac byte dit liéu truyén
gitta vi xir Iy chu va vi xtr Iy t& dang duoc phép. Vi xi Iy t& sau khi két ndi véi
vi xtr 1y chu (Master) xong thi phai 1am cho bit SM2=1 dé sin sang két ndi cho
nhiing 1an tiép theo.

Sau khi thyc hién xong viéc trao doi dir liéu thi vi xtr ly mudn truy Xuét
mot vi xtr Iy khac thi phdi tao ra mot dia chi mdi va vi xtr Iy t& twong Uing voi
dia chi d6 duoc phép va hoat dong gidng nhu vira trinh bay.
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Vi du: Duéi day cho thiy, cach thic str dung ngit cong truyén ndi tiép dé
tao lién lac da xur 1y.

Khi bd xtr Iy chu (Master) mudn truyén 1 khéi dit lidu t6i mot trong nhiing
bo xir Iy (Slave) khac, dau tién nd giri di 1 byte dia chi dé xac dinh dia chi cua
b6 xir 1y dich (Slave). Mot byte dia chi khac v&i mot byte dir liéu & chd: bit thi
9 bang 1 & byte dia chi va biang 0 ¢ byte dit liéu. Véi SM2=1, khong c6 bo xir 1y
(Slave) nao dugc ngit bai 1 byte dir liéu. Tuy nhién 1 byte dia chi s& ngat tat ca
cac bo xtr Iy (Slave) khac, dé cho mdi bo xur Iy(slave) khac c6 thé kiém tra byte
nhéan dugce va dé xem co phai nd dang dugce tro téi khong. Bo xu 1y (slave) nao
duoc tro téi s€ xoa (clear) bit SM2 cua n6 va chuan bi nhén cac byte dir liéu sé&
dua dén. Cac bo xur 1y (Slave) khac néu khong duoc nhic t6i, thi s& thiét lap
(set) bit SM2 cua chung va tiép tuc hoat dong ctia minh ma khéng can quan tim
to1 dir li€u trén kénh.

5.6. Toc dd baud

Truyén di liéu ni tiép néu hoat dong & kiéu 0 va kiéu 2 thi c6 téc do truyén cb
dinh. Trong kiéu 0 thi tbc do truyén bang 112 tin s dao ddng trén Chip. Néu sir
dung thach anh 12 MHz thi té¢ d6 truyén ctia kiéu 0 1 IMHz nhu hinh 5.9.

Trong thanh ghi PCON ¢6 mét bit SMOD c¢6 chirc nang lam ting gip doi
tdc dd baud, mic nhién sau khi reset hé théng thi bit SMOD = 0 thi cac kiéu
truyén dir liéu hoat dong véi toc 46 quy dinh, khi bit SMOD = 1 thi tdc d6 ting
gip doi.

Vi du: Trong kiéu 2, téc do truyén co thé tang gap doi tir gia tri mac dinh
1/64 tan s dao dong trén Chip (SMOD = 0) 1én dén 1/32 tan sé dao dong trén
Chip (tng v61 SMOD =1) nhu hinh 5.9.

Do thanh ghi PCON khong cho phép truy suat bit nén dé set bit SMOD ma
khéng thay d6i cac bit khac ctia thanh ghi PCON thi phai thuc hién 1énh sau.

Lénh sau day set bit SMOD dé tang gip dbi toc do truyén:

OR  PCON, #1000 0000b ;bit Smod ¢ vi tri thua 7

Céac tdc do Baud trong kiéu 1 va kiéu 3 caa MCS-51 duoc xac dinh béi tde
do tran cua Timer:

Boi vi Timer hoat dong & tan s twong d6i cao nén phai chia cho 32 khi bit
SMOD = 0 va chia cho 16 néu SMOD = 1 truéc khi cung cip xung clock dé
thiét 1ap tdc do Baud cho Port nbi tiép.

Tbc dd Baud & kiéu 1 va 3 caia MCS51 duogce xac dinh bai toc do tran cua
Timer 1 hoac Timer 2, hodc ca 2 nhu hinh 5.9.
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On-chip 12 , Baud rate
0SC clock
Mode 0 (a)
1 64 SMOD=0
On-chip *\.. Baud rate
0SC - clock
Mode 2 @ | 32 ¥ svop-i
32 SMOD=0
Timer | ‘ S o Baud rate
overflow ? ?’ SMOD-=1 clock
Mode | & 3 (o

Hinh 5.9. Thiét lap t6c do Baud.
5.6.1. Sir dung bd dinh thoi 1 1 xung clock téc dd baud

K¥ thuat thuong ding dé tao xung clock toc do baud Ia thiét 1ap timer 1
hoat dong & ché do 8bit tur nap lai (ché do dinh thoi 2) va dit gia tri nap thich
hgp vao thanh ghi TH1dé c6 tde do tran dang, tir do tao ra tdc d6 baud. Toc d6
baud = ( Téc d6 tran bo dinh thoi 1) /32

Vi du : Néu toc do baud 1a 9600

Téc d6 tran cta bo dinh théi = 9600%32 = 307200 Hz

Néu mach dao dong 1a 11.059 MHz, xung clock cua bd dinh thoi = 11.059
M/12 = 921583 Hz, gia tri nap cho THI1=921583/307200 =3

Toc @6 baud  [Tén s6 thach anh  (Gid trj nap cho TH1
9600 11.059 MHz -3(FDH)

2400 11.059 MHz -12(F4H)

1200 11.059 MHz -24(E8H)

Vi dy: Viét mot chudi lénh dé khoi dong port nbi tiép sao cho port niy
hoat dong & ché d6 UART 8 bit véi toc do baud 9600, sir dung bo dinh thoi 1 dé
cung cap xung clock toc d6 baud. Dao dong thach anh 13 11.059 MHz.

MOV SCON,#01010010B
MOV TMOD,#001000000B
MOV TH1# (-3)
SETB TRI
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Ché d6 0: toc do baud cd dinh = 1/12 tan sb thach anh.

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

Ché d6 1 va 3: téc d6 baud xac dinh béng tdc d6 tran cua timer 1. Trong ho
89x52, ¢6 thé dung timer 2 dé tao téc d6 baud controng cac phién ban mdi, co
thé dung bo tao tdc do noi (INT BRG-Internal Baud Rate Generator). Viéc xac
dinh nguén tao toc do baud mé ta nhu hinh 5.9 va bang 5.3

Bing 5.4 — Lwa chon toc d9 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 | 0 INT BRG [Timer 1
X 1 | 0 INT BRG [Timer 2
0 X 0 1 Timer 1 INT BRG
1 X 0 1 Timer 2 INT BRG
X X 1 1 INT BRG |[INT BRG

5.6.2. Tao toc dd baud bang Timer 1

Bing 5.5 Cac gia tri nap thong dung trong truyén thong ndi tiép

Baud Tan s6 thach anh Bit
Rate | 11.0592 12 14.7456 16 20 SMOD

150 40 h 30 h 00 h 0

300 AOQ h 98 h 80 h 75 h 52 h 0

600 DO h CCh CO h BB h A9 h 0

1200 E8 h E6 h EO h DE h D5 h 0

2400 F4 h F3 h FO h EF h EAh 0

4800 F3 h EF h EF h 1

4800 FA h F8 h F5 h 0

9600 FD h FCh 0

9600 F5 h 1

19200 [FDh FCh 1

38400 FE h 1

76800 FF h 1

123



Khi dung timer 1 dé tao téc do baud, thong thuong can thiét 1ap timer 1 hoat
dong & ché do 8 bit ty nap lai va gia tri nap ban dau cua timer 1 (chta trong
thanh ghi TH1) phu thudc vao tdc do baud can tao theo cong thirc sau:

QSMOD X Fy
Baud_Rate = -
6(1-SPD)x12x 32 x [256 - (BRL)]
SMOD
(BF{L) _ 056 - 2 X eral

6(1-SPDIx12x 32 x Baud_Rate

Dit gid tri cho thanh ghi TH1 tuy thudc vao téc d6 mong mudn
theo bang 5.5

5.6.3. Tao toc dd baud biang Timer 2

TIMER 1
CVERFLOW

J

F'Elfi]:*'ll I
*==5No0l

Glock ! )
CiT2=0 {‘ KT e '1;'*-:"
lr;-ﬁn : 18 Bits) | (8 Bits) "—T-nncm
TeFiN CONTROL T L

A6 e RX CLOCK

Nt
RELOAD = TOK
® hiil

+ 18 e T CLOCK

RACAPL | RCAPZH

TRANSITION

{“mmmm
_\-

vl TIVERZ
' g L ™

T2EX FIN—»

CONTROL

EXENZ
Hinh 5.10.— Tao téc dé baud bcing timer 2
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Khi ding Timer 2 dé tao toc dd baud (hinh 5.11), xung clock thu va phat
¢ thé tach riéng bang cach chi dung TCLK hay RCLK. Luc d6, xung clock
conlai dugc xac dinh theo Timer 1. Ngoai ra, cling co thé tao ngét cho Timer 2
béng cach dat bit EXEN2 =1 va ngét tao ra khi xuét hién canh am tai chan
T2EX.

5.6.4. Bo tao toc dd baud ndi INT_BRG — Internal Baud Rate
Renerator)

auto reload counter D
Periph FPEH y overflow _L
Clok ‘ " ? /Efi T UL T eRe
1
) BRL
SMOD

BAR

Hinh 5.11. Bé tao téc do baud noi

SMOD!
foe X2

2x32x6™" xbaud _rate

Gia tri nap = -

Gi4 tr1 nap trong b0 tao tdc do nodi chira trong thanh ghi BRL va duogc xac
dinh theo cong thuc sau:

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

Cau hdéi va bai tap bai
Cau 1: Néu céac thanh ghi diéu khién trong Vi diéu khién.
Goi y:Cac thanh ghi trong Vi diéu khién:

Thanh ghi SCON (Serial port controller).

Thanh ghi BDRCON (Baud Rate Control Register).

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

Luu ¥ rang cac thanh ghi BDRCON, BRL, SADEN va SADDR chi ¢
trong cac phién ban méi cia MCS-51.
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Cau 2: Néu cac ché do 1am viéc ciia Vi diéu khién 80512
Goiy:
Céac ché do 1am viéc cua vi diéu khién:
Thanh ghi dich 8 bit (ché do 0).
Ché d6 UART 8 bit c¢6 toc do baud thay d6i ( ché do 1).
Ché d6 2: UART 9 bit vdi toc d6 Baud ¢ dinh.
Ché d6 3: UART 9 bit voi téc 6 Baud thay dbi.

Cau 3: Néu cach khoi tao va truy xut thanh ghi PORT néi tiép va cach truyén
thong da xtr 1y?

Goiy:
Céc cach khoi tao va truy xuat thanh ghi PORT néi tiép
Bit diéu khién cho phép nhén dit liéu (Receive Enable).
Bit dir liéu thir 9.
Thém vao bit chan 1¢ Parity.
Céc co ngat.
Truyén thong da xur 1y va toc 36 BAUD
Bai 1. Diéu khién khéi LED don :
1.1. Muc dich,yéu cau :

Gitp cho sinh vién 1am quen véi viéc diéu khién LED don nhu tit, mo,
dich LED sang trai,dich LED sang phai, sang don, nhap nhay. Sinh vién phai
biét st dung Timer dé tao Delay va biét cach sir dung cac 1énh lién quan nhu
CLR, CPL, RR,RL,R RC,RLC,CINE, DJNZ, JNB, JB...

1.2. Chuong trinh tham khao

ORG 000H

LIMP MAIN
ORG 0030H
MAIN:

LCALL  TURN ON _OFF
LCALL  FLASH SINGLE LED
LCALL  FLASH LED

LCALL SHIFT LEFT RIGHT
126



LCALL  INCREMENT LEFT RIGHT
SIMP $

AR R R R AR AR R R R R
INCREMENT LEFT RIGHT:
MOV 36H,#5
LOOP_INC_LR:

MOV P1#11111111B
INC_LEFT:

CLR C

MOV A,P1

RLC A

MOV P1,A

LCALL  DELAY 50MS
CINE A#0,INC_LEFT
MOV P1#11111111B
INC_RIGHT:

CLR C

MOV APl

RRC A

MOV P1,A

LCALL  DELAY 50MS
CINE A#0,INC_RIGHT
DIJNZ 36H,LOOP_INC LR
MOV P1#0FFH

RET

- 3 st s st s s s ook sfeoske ook ook s sk sfe sk sk sk skt skt sk sk sk sk s sk s sk ke s sk s skesk skesk skeskeoske ks skoskeskok
s

SHIFT LEFT RIGHT:
MOV 35H,#5
LOOP_SHIFT LR:
MOV P1#11111110B
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