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3.6 Cong noi tiep
(Serial Port)
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Cac hoat dong cong noi tiep ctia 8051

* Gioi thiéu

- Chuan EIA(Electronic Industries
Association)-232E hoac RS232

- Giao tiép cong ndi tiép MCS-51/52

» Ung dung cta ché do 0

» Ung dung cua ché do 1

- Ung dung ctia ché d0 2 & 3
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Truyen dir lieu nol tiep

Truyén dit lieu khoang cach xa

Toc do truyén dit lieu thap

Truyén dit liéu noi tiép dong bo

— Dung tin hiéu clock riéng dé dong bo héa mach thu
va phat.

— Thwong dung khung dir liéu 16n hon va nhanh hon.

Truyén dit lieu néi tiép bat dong bo

— Khéng can tin hiéu clock riéng dé dong bo hoa
chuyén dix ligu.

— Dva trén ky tu. Méi ky tu dwoc ddng khung bang
“start bit” va “stop bit".

— Bén thu can nhan dang “start bit” va “stop bit” dé
nhan dung ky tu dir liéu.
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Truyén dir ligu noi tiep dong bd (synchronous)
va bat dong bo (asynchronous) voi 8051

Synchronous serial communication

—»I |<— One machine cycle
| | | | | | | |

Data in (RXD) {D0)—(D1 }—~D2 }—~D3 }~D4 )~ D5 }~ D6 )~ D7 )—
| | i i | i | |
Shift Clock (TXD) L4 L4 L+ L& L& L2+ L+ [ 3

Asynchronous serial communication

1
stop Start _.! !4_ Baud rate gil:)p
TXD (P3.1) ~ \ Pt /D0 X DI _X_ D2 X D3 X _D4 X_D5 X _D6 X_D7 _/
TI (SCON.1) f‘j
Transmit interrupt
(read for more data)

synchronization event
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Pwong truyén dir liéu co’ ban

DTE: Data Terminal Equipment
DCE: Data Communications Equipmnent

DTE DCE /\// DCE DTE

Computer or Modem Modem Computer or
terminal terminal

« Nguwoi ta cé thé sir dung duwong dién thoai cdng cong
hoic danh riéng lam mai trwong truyén dix liéu noi
tiép bat dong bo.

» Modem dwoc dung dé chuyén doi dit lieu sb thanh
dang séng analog thich hop cho viéc truyén trén
dwong day dién thoai va ngwoc lal.

« C6 2 kiéu dwong truyén: Diém dén diem va Pa diérp.

Communication link
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va Pa diém

. Tx » RX :
StaﬂonRX: TXStatlon
Peer Peer
Master |, >
Slave 1 Slave 2 Slave n

Address 1 Address 2 Address n

7
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Co ban vé cac dwong truyén

 Hé¢ thong 2 day va 4 day:
— 2 day: tin hiéu va dat.
— 4 day: 2 b6 2 day.

« Cac kiéu dwong truyen:

—Dbon cong (Simplex link): dwong day danh riéng
cho thu hoac phat chu khong ca hai.

— Béﬁ song cong (Half-duplex link): du@yng day co
thé dl‘Jng cho phat hoac thu nhwng mai lan chi
cO 1 chiéu.

— Song cong (Full-duplex link): Phat va thu c6 the
ticn hanh dong thoi. Dwong truyén can 4 day.
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Co ban vé cac dwong truyén

Signal pattern for letter “A” (41H)

Start bit Stop bit
, ™
oV 0/(1/0 0 0 0 0/1|0|1 Serial port

D, D, D, D, D, D; D, D,

>+3V Y | | | |
<-3V ) RS232

mark space
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EIA-232-E or RS-232
« EIA-232-E or RS-232 can apply to the

following data communication schemes:

— Serial communications

— Synchronous and asynchronous
— Dedicated leased or private lines
— Switched service

— Two wire or four wire

— Point to point or multipoint

* 4 aspects in EIA-232-E interface:
mechanical, functional, procedural, and
electrical.

10
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ElIA-232-E Mechanical

Characteristics
« 25-pin DB25 /9-pin DB9 plug connector.

11
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DB-9 Signals

in___Description
Data carrier detect (DCD)

Received data (RxD)

Transmltted data (TxD)

Data terminal ready !DTR!

Signal ground (GND)
Data set ready (DSR)

_Request to send (RTS) “

_Clear to send (CTS)
Ring indicator (RI)

.

LI w k) —

12
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anal directi 1nal 1nal 1l directi

to DCE
to DTE
to DTE
to DTE

to DCE
to DCE
to DTE
to DTE
Both

to DCE

EIA-232-E Connector and Pin
Assignment

Secondary TxD ]

Tx clock™]

Secondary RxD—

Rx clock—

unassigned—

Secondary Request To Send—]
Data Terminal Ready ]

Signal Quality Detect™

Ring indicator™

Data Rate Select |

Tx clock—

— 14
— 15
- 16
— 17
— 18
— 19
— 20
— 21
— 22
23
— 24 11
— 25 12 ~

© 0O N o o A W N -
|

SN
o

unassigned—]

— protective ground
— TxD

— RxD

— Request To Send
— Clear To Send
— Data Set Ready
— Signal ground
— Carrier Detect

T Reserved
| Reserved
| Unassigned

— Secondary Carrier Detect
- Secondary Clear To Send

.

Both

to DCE
to DTE
to DCE
to DTE
to DTE
Both

to DTE

to DTE
to DTE

13
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Functions of EIA-232-E Interchange Circuits

1 - Shield

2 BA Transmitted data

3 BB Received data

4 CA/CJ Request to send/ready for receiving

5 CB Clear to send

6 CcC DCE

7 AB Signal common

8 CF Received line signal detector

910,11 - (Reserved for testing, unassigned)

12 SCF/CI Secondary received line signal detection/data range selector (DCE source)
13 SCB Secondary clear to send

14 SBA Secondary transmitted data

15 DB Transmitter signal element timing (DCE source)
16 SBB Secondary received data

17 DD Received signal element timing

18 LL Local loopback

19 SCA Secondary request to send

20 CD DTE ready

21 RL/CG Remote loopback/signal quality detector

22 CE Ring indicator

23 CHICI Data signal rate selector (DTE/DCE source)

24 DA Transmitter signal element timing (DTE source)

25 ™ Test mode 14
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ElIA-232-E Procedural Characteristics

DCE | DCE|. R
EIA232 | X Y EIA-232

A
4
A

Signal GND (7) Signal GND (7)
DTE ready (20) -> <- DTE ready (20)
<- DCE ready (6) DCE ready (6) ->
Request to send(4) -> carrier on carrier detect (8) ->
<- clear to send (5)
data send (2) -> data send data receive (3) ->
send timing (24) -> receive timing (17) ->
EOT send (2) ->EQOT send EOT receive (3) ->
send timing (24) -> receive timing (17) ->
RTS off (4) -> error check
carrier off carrier off (8) ->
-< CTS off (5) <- RTS (4)
<- carrier detect (8)  carrier on
clear to send (5) ->
<- ACK message (3) modulated ACK MSG <- ACK message (2)
<-receive timing (17) <- send timing (24)
<-EOT received (3)  modulate EOT send  <-EOT send (2)
<- receive timing (17) <- send timing (24)
<- carrier off (8) carrier off <-RTS off (4)

CTS off (5) > 15
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Data Transmission Errors

* Framing error: when a received
character is improperly framed by the
start and stop bits; it is set by the
absence of stop bit.

« Receive overrun: one or more
characters in the data stream were lost.

» Parity error: received character parity
error.

16


http://cuuduongthancong.com
https://fb.com/tailieudientucntt

Null Modem Connection

When 2 DTEs are very close, no need to use modems to connect them.

Pin  Circuit name DTE X DTEY
22 Ring indicator CE E
20 Data terminal ready CD D
8 Data carrier detect  CF F
6 Data set ready CC C
5 Clear to send CB B
4 Request to send CA A
3 Receive data BB ><EB
2 Transmit data BA A
24 Transmitter timing DA ><BA
17 Receiver timing DD D
/ Signal ground AB < AB

17
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Interfacing a up with 232

* Transmission:
— Convert data from parallel to serial format

— Add start, stop, and optional parity bits to
the serial data.

— Translate the voltage levels to those of the
EIA-232-E standard. (transceiver chip: MAX
232, MC145403, etc )

« Reception:

— Translate the voltage levels of the incoming
data stream to those used in the pup.

— Detect the start and stop bits.
— Optionally perform parity checking
— Convert serial data into parallel format.

18
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So do khoi cong noi tiép ciia 8051

TxD RxD
(P3.1) (P3.0)

D
SBUF _ _
CLK( R Q Shift register
ﬁ (chi cho ghi) N,
Baud rate Baud rate
clock clock
(phét/truyén) (thu/nhan)

- SBUF
% N (chi cho doc)

J

8051 bus
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Céc dic tinh ciia cong néi tiép 8051

Song cong (ful-duplex)

C6 dém khi thu (bo dém 1 byte)

C6 4 ché do lam viéc (0 - 3)

Lap trinh dé dang dé:

 Chon toc d@q(cé dinh (on-chip OSC/12 hoic OSC/64),
hoac thay doi duoc (T1))

+ Chon ché do lam viéc

- Cho chay (SCON)

Dé st dung

- Truyeén dit liéu: MOV SBUF, A

* Nhan du lieu: MOV A, SBUF

20
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Thanh ghi diéu khién cong noi tiép

SCON

Bit Ky DPia Mb ta
hiéu chi
SCON.7 SMO OFH Ché d6 cong noi tiép bit 0 (xem bang 3.22)
SCON.6 SM1 9EH Ché do6 cong noi tiép bit 1 (xem bang 3.22)
SCON5 SM2 9DH Ché do céng néi tiép bit 2.
Cho phép truyén thong da xi 1y trong cdc ché do 2
va 3; RI sé khong duoce kich hoat néu bit 9 cia bé thu la 0.
SCON.4 REN 9CH (Receiver ENable) cho phép bd thu. Phai duge dat len 1 de
thu (nhan) cac ky tu
SCON.3 TBS 9BH Bit truyen 8. Bit thi 9 duge truyen/phat trong cdc ché do 2
va 3; duge dat 1én 1 hay x6a ve 0 bang phan mem.
SCON.2 RB8 9AH Bit nhan 8. Bit thd 9 nhan duce.
SCON.1 TI 99H C& ngat phat/truyen. Puge dat 1én 1 khi két thie truyen
ky tu; duge x6a bang phan mem.
SCON.O RI 98H C& ngat thu/nhan. Puge dat lén 1 khi két thie nhan ky tu;

duge x6a bang phan mem.

21
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Cac ché dé hoat dong
cua cong noi tiep

SMO SMI1 Ché ds M6 ta Toc d6 baud
0 0 0 Thanh ghi fich C6& dinh (tan s6 dao dong + 12)
0 1 UART 8 bit Thay doi dudce (chinh bing timer)
1 0 2 UART 9 bit C6 dinh (tan s6 dao dong + 12)
1 1 3 UART 9 bit Thay doi dudc (chinh bing timer)

Trwde khi st dung cdng ndi tiép, SCON dwoc khdi tao tri
v&i ché dd dung, va v.v... Thi du, cac |énh sau
MOV SCON, #01010010B
kh&i tao tri cho cdng ndi tiép & ché do 1 (SM0/SM1=0/1),
cho phép bd thu (REN=1) va dat c& ngat phat (T1=1) dé
chi bd phat san sang hoat déng.
22
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Ché dé 0:Thanh ghi dich 8 bit (1/2)

i

Mot chu ky may

N

51 52 53 54 55 56
P1 P2 P1 P2 P1 P2 P1 P2 P P2 P1 P2
0SC
ALE
Da 'A'F’“ X Bit dir lieu hop lé
Xuat mE
Clock dich e 53P S6P 11—
; Phong to

ate [ |1

LI

ﬂﬁﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂm

D@ liéu xudt § DO bi } b2 } D3 } pd } Ds ) D6 | D7 }
(RXD)

Clock dich } l‘ + 4 + l‘ + + I_
(TXD)

Hinh 3.30 Pinh thi phat (truyén) cong noi tiép véi ché dé 0.

23
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Ché do 0:Thanh ghi dich 8 bit (2/2)

%’| |{— Mot chu ky may
| | | | | | | | | |
ate [0 1) T [RE B ORLRE T T T i R T
@—(91)—(92)—(%3)—(94)—(%5)—@&)—@—

D liéu nhap (RXD) E ;

Clock dich } + + * + “ A I_

(TXD)

Hinh 3.31 Dinh thi thu (nhén) cong noéi tiép véi ché do 0.

Thém 8 ngo ra

LT

TXD (P3.1)f———{Clock Thanh ghi

RXD (P3.0)—— Dt lieu dich

Hinh 3.32 Mé rong ngd ra vdi ché dé thanh ghi dich cong noi tiép.

24
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Ché d6 1: UART 8 bit c6 toc do
baud thay doi dworc (1/3)

« O ché dd 1, 10 bit dwoc phat di trén TXD hoac duwoc thu vao
& RXD. Céc bit nay bao gdm 1 bit bat dau (ludn luén la 0), 8
bit di¥ liéu (LSB di truwdc), va 1 bit dieng (ludn lubn la 1).

 Pé hoat dong bd thu, bit dirng di vao RB8 trong SCON.
Trong 8051, toc d6 baud dwoc dat bang toc dd tran cla
Timer 1.

lextBcdgbaud @ | - 1g

Plepo]

Xung nhip téc d6 baud
Thanh ghi dich céng néi tiép

. . b 25
Hinh 3.33 Cap xung nhip cong noi tiép.
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Ché do 1: UART 8 bit c6 toc do
baud thay doi dworc (2/3)

. Viéc phat dwoc khéi ddng bang cach ghi vao SBUF, nhwng khéng
that sw bat dau cho dén khi canh xudng ké cta bd dém chia 16 cung
cap tdc dd bau cdng ndi tiép. D liéu dwoc dich ra trén dwdng TXD
bat dau bang bit bat dau (start bit), theo sau la 8 bit di¥ liéu, va ké
dén 1a bit dirng. Chu ky ctia méi bit 14 nghich dao cla toc do baud
dwoc Iap trinh trong timer. C& ngat dé phat (T1) dwoc dat [én 1 ngay
khi bit dirng xuat hién trén TXD .

4,| ‘,-—r 1

toc do baud

TXD bt:rrt/ DO X D1 X D2 X D3 X D4 X D5 X D6 X D7 /Smp

bit
TI (SCON.1) /
sw kién ddng bd héa Ngat phat

(chudn bi cho di liéu)
Hinh 3.34 DPit co TI cua cong noi tiép lén 1.
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Ché d6 1: UART 8 bit c6 toc do
baud thay doi dworc (3/3)

Viéc thu dwgc khéi dong boi chuyén tiép 1 sang 0 & RXD. B Qém chia
16 dwoc reset tirc thoi de dong chinh cac so dem voi chudi bit den. Chudi
bit dén dwoc lay mau & gilba 16 lan dem.
Gia st b6 thu phat hién bit bat dau hop & thi tiép tuc nhan ky tw. Bit bét
de}u dU’Q’C,bf) qua va 8 bit di¥ liéu dwoc nhip vao thanh ghi dich cong noi
tiep. Khi tat ca 8 bit da dwoc nhip vao thi xay ra:

« Bit thtr 9 (bit dirng) dwoc nhip vao RB8 trong SCON.

« SBUF duoc nap véi 8 bit dir liéu, va

- C& ngat cua bd thu (RI) dwoc dat 1én 1.
Tuy nhién cac diéu trén chi xay ra néu co céac diéu kién sau:

- RI=0,va

- SM2 =1, va bit dwng nhan dwoc = 1, hoac SM2=0.
Yéu cau RI = 0 dé bdo dam rang phan mém da doc ky ty trwéc (va da
x0a RI).kién thtr 2 thi hoi phire tap, nhwng chi ap dung trong che do
truy‘én théng da x&r ly. N6 ham y “Khdéng dwoc dat Rl Ién 1 trong ché 36
truyén théng da x& ly khi bit di¥ liéu thir chin la 0.
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Ché dd 2: UART 9 bit c6 toc dé
baud c6 dinh

Khi SM0 =1 va SM1 =0, cong n0| tiép hoat dong
& ché d6 2 nhw UART 9 bit v&i toc d6 baud cd
dinh.

Muw&i mét bit dwoc phat hodc thu: 1 bit bat dau,
8 bit di¥ liéu, 1 bit di¥ lieu th&r 9 lap trinh duorc,
va 1 bit dwng.

Khi phat, bit th&r 9 1a ndi dung cua bit TB8 trong
SCON.

Khi thu, bit th&r 9 thu dwoc dwoc dat trong RBS.

Toc dd baud & ché dd 2 1a 1/32 hay 1/64 tan sO
mach dao dong trén chip (xem thém muc toc dod
baud cdng ndi tiép). 28
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Ché dd 3: UART 9 bit c6
toc do baud thay doi dwoc

- Ché dd 3 gidng v&i ché do 2 ngoai triv toc
do baud dwoc lap trinh va dwoc cung cap
bdi timer.

» That ra cac ché doé 1, 2, va 3 rat giong
nhau. Sw khac biét 1a toc dd baud (cd dinh
trong ché dd 2, thay déi dwoc trong ché dé
1 va 3) va sb bit di¥ liéu (8 trong ché dd 1,
9 trong ché do 2 va 3)

29
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Khéi tao tri va truy cap cac
thanh ghi cong noi tiép

« Cac tac vu v&i cong ndi tiép
— Cho phép b0 thu
— Truyén (thu/phét) di liéu ndi tiép
— Thém bit kiém tra chan 1&
— Céc c& ngat
— Pat tdc dd baud cho cdng ndi tiép
— Truyén théng da x Iy

30
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Cho phép b thu — Truyén dir liéu noi tiep

St dung cac bit trong thanh ghi SCON
*  Cho phép bo thu (REN — bit 4)
SETB REN Hoac
MOV SCON, #xxx1xxxxB ; vaoi x=0/1

Cac co ngat RI, TI: Céc co nay dugc bat 1én boi phan
cung nhung phal duoc x6a bang phan mém.

« RI=1:B0 dém nhan day, TI=1: BO dém phat r5ng

1. Thu noi tiép: 2. Phat noi tiép:
WAIT:- IONB RI, WAIT WAIT:- IONB TI, WAIT
CLR RI CLR TI

MOV A, SBUF MOV SBUF,A

31
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Thém bit kiém tra chan Ié
— bit kiém tra chan lé - TB8

 kiém tra chan/lé (néu khéng c6 dong (*) 1a chin)
> qua bit nhg C
MOV C, P
CPL C : kiém tra Ié (*)
MOV TB8, C
MOV SBUF, A
: o ché do1: 7-bit + 1 parity-bit
CLR ACC.7
MOV C, P
MOV ACC.7, C
MOV SBUF, A

»  Néu Parity ludn ludn bang 1 = ¢é 2 bit dirng
32
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Dit toc dd baud cho cong noi tiep

dao déng
trén chip

dao dong

=12

4 i ile
, xung nhip toc

a) ché do 0

+ 64

trén chip

Tran tr timer 1

= 32

b) ché do 2

pre———

<+ 32

dod baud

+16

SMOD =0 .
- . xung nhip toc
SMOD =1 dé baud
Cach dat SMOD lén 1
MOV A,PCON
SETB ACC.7
MOV PCON,A
SMOD =0 e
o , xung nhip téc
SMOD =1 dé baud

¢l cicchédo | va 3

Hinh 3.35 Cdc ngudn xung nhip cho eéng noi tiép. 33
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St dung Timer 1 lam xung nhip toc dé baud

Khéi tao tri TMOD & ché dé timer 8 bit tw dong nap lai tri dau (ché do 2 cla
timer) va dat gia tri nap lai vao TH1 dé cho téc dd tran bang téc dd baud.
TMOD dwoc khéi tao tri nhw sau:

MOV TMOD, #0010xxxxB

v&i “x” ¢6 gia tri 0 hay 1 can cho Timer 0.

Pat téc dd baud rat thap bang cach dung Timer 1 ché dd 16 bit, voi
TMOD = #0001xxxxB. Tuy nhién phai kh&i tao tri lai cac thanh ghi TL1/TH1
sau moi lan tran. Viéc nay sé duwoc thye hién trong chwong trinh phuc vu
ngat.
Mot lwa chon khac la cung cap xung nhip Timer1 bang xung nhip bén ngoai
qua chan T1 (P3.5). Tdéc do baud la 1/32 toc d6 tran cua Timer 1.
Do dé cdng thirc dé xac dinh tdc dd baud trong cac ché do 1 va 3 1a

Toc d6 baud = 1/32 Toc d6 tran cha Timer 1
Thi du: hoat dong 1200 baud can toc do tran nhu sau

1200 = 1/32 Toc dd tran cha Timer 1
Toc dé tran cha Timer 1 = 32 x 1200 = 38400 = 38.4 KHz
V&i XTAL=12 MHz thi tri nap cho T1 la 1000KHz/38.8KHz=26.04 ~ 26
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Bang 3.23 Tom tat toec do baud.

Tée dé baud Tan so SMOD Gia tri nap lai Téc dé baud that Sai so
thach anh vao THI1 (%)
9600 12.000 MHz 1 —7 (F9H) 8923 7
2400 12.000 MHz 0 —13 (F3H) 2404 0.16
1200 12.000 MHz 0 —26 (E6H) 1202 0.16
19200 11.059 MHz 1 -3 (FDH) 19200 0
9600 11.059 MHz 0 -3 (FDH) 9600 0
2400 11.059 MHz 0 —12 (F4H) 2400 0
1200 11.059 MHz 0 —24 (ES8H) 1200 0

35
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Thi du: Khi tao tri cho cong noi tiep

Viét chudi Iénh dé khé&i tao tri cong ndi itép hoat ddng nhw UART 8
bit v&i tdc dd 2400 baud. S dung Timer 1 dé cung cap xung nhip
tbc do baud.

Bai giai.

V&i thi du nay, c6 4 thanh ghi phai dwoc khéi tao tri la: SCON,
TMOD, TCON, va TH1. Gia tri can dé kh&i tao tri cho cac thanh ghi
nhw sau

SMO SMI1 SM2 REN TBS RBS TI RI
SCON: 0 1 0 1 0 0 1 0

GATE (/T Ml MO GATE (/T Ml MO
TMOD: | 0 0 1 | 0 0 0 |0 ] o

TF1 TR1 TFO TRO IE1 IT] IEO ITO
TCON: 0 | 0 0 0 0 0 0

36

THI: 1 1 1 1 0 0 | |
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Thi du: Chworng trinh xuat ky tw

Viét chwong trinh con OUTCHR dé phat ma ASCII 7 bit trong thanh ghi tich
IGy A ra cong nditiép cta 8051 vai bit kiém tra 1& dwo'c thém vao nhw bit ther 8.
Tré vé tr chwong trinh con khéng lam thay déi tri cGia thanh ghi tich ldy trwéde
khi goi chwong trinh con.

Bai giai.
Thi du nay va thi du ké minh hoa 2 trong s6 cac chwong trinh con théng dung
nhat trén cac hé vi tinh c6 gan thiét bi dau cudi RS232: xuat ky tw (OUTCHR)
va nhap Ky tw (INCHAR).

ORG  8100H

OUTCHR: MOV C,P . dat bit kiém ra chan vao co C
CPL C . d6i sang kiém tra 1&
MOV  ACC.7,C ; thém vao ma ky tw

AGAIN: JNB  TI, AGAIN . TX ¢6 rdnh ? Khong : kiém tra lai
CLR TI - Truyén dwoc > x6a cd Tl va
MOV  SBUF, A; gt ky tw
CLR ACC.7 - b6 bit kiém tra 18 va
RET : quay vé
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Thi du, c;éc Iéph sau ph,é1t m,éi ASCI| 9ho
chir Z den thiet bi noi tiep gan vao cong
ndi tiép cua 8051:

MOV A #'Z

CALL OUTCHR

(tiép tuc)
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Thi du: Chwong trinh con nhap ky tw

Viét chwong trinh con INCHAR dé nhap 1 ky tw t& cdng noi
tiép ciia 8051 va quay vé v&i ma ASCII 7 bit trong thanh ghi
tich IQy. Ngoai trir bit kiém tra 1& trong bit th& 8 nhan dwoc
va dat c& nhd 1én 1 néu coé sai vé kiém tra chan Ié.

ORG
INCHAR: JNB
CLR
MOV
MOV
CPL
CLR
RET
END

8100H

RIS : doiky tu

Rl ; xda cd

A, SBUF ; doc ky tw vao A

C, P ; v&i kiém tra 1& trong A, P sé& = 1
C ; budéchico Ioi

ACC.7 ;bd bit kiém tra chan 1&
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