Chuwong 5 ' ’
THU PHAT NOI TIEP (SIO-Serial Input Output)

. KHAI NIEM
8051 c6 kha nang thu phat ndi tiép thong qua 2 bo dém cé clng

mot tén la SBUF (Serial BUFfer), mot danh cho phat va mét danh
cho thu.

A || SBUF TxD (P3.1)
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Chtrc nang co ban cua port nodi tiép la thuc hién viéc chuyén doi dir liéu song
song thanh noi tiép khi phat va chuyén doi dir liéu ndi ticp thanh song song khi
thu.

Cac mach phan ctrg bén ngoai truy xuat port ndi tiép théng qua 2 chan TxD
(phat dir liéu) va RxD (thu dir liéu).

Phan mém st dung 2 thanh ghi chitc ning dic biét 1a SBUF va SCON dé truy
xuat port no1 tiép.

Tan s6 hoat dong cta port néi tiép hay con goi 1a toc d6 baud cé thé cb dinh
hoac thay doi phu thudc vao viéc chon mode hoat dong.
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1. THANH GHI PIEU KHIEN PORT NOI TIEP SCON

SMO |SM1 |[SM2 |[REN | TB8 |RB8 | TlI RI

SMO,SM1 : xac 1ap ché do hoat dong cua port noi tiép.

M, M, Mode
0 0 0
0 1 1
1 0 2
1 1 3
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1. THANH GHI PIEU KHIEN PORT NOI TIEP SCON

SM2: SMZ2 =0 : hoat dong binh thudng

SM2 =1 : hoat dong & ché d truyén thong da xur Iy (Multiprocessor)
la ché d0 truyén data gitra nhiéu kit vi xur 1y.

REN (Receive Enable): REN =1 cho phép thu.
TB8 (Transmit bit 8): Bit phat tht 9 trong ché do phat 9 bit,
duoc dit va x6a bai phan mém.
RB8 (Receive bit 8): Bit thu thtr 9 trong ché do thu 9 bit.
TI ( Transmit interrupt): Co ngat phat
Khi phat xong mot byte dir liéu co Tl s€ duogc tw dong set Ién 1 boi phan ctng,
phai dugc x0a boi phan mém.
RI ( Receive interrupt): Co ngat thu
Khi thu xong mot by’ge dﬁ‘liéu co Rl s& duoc tu dong set 18n 1 bai phan cing,
phai dugc x0a bai phan mém.
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111. CAC MODE HOAT PONG
1. Mode O

La ché d6 thanh ghi dich 8 bit (Shift register)
Dit liéu noi tiép duoc thu va phat thong qua chan RxD, bit dau tién 1a LSB.

Chan TxD dugc dung dé phat ra xung clock dé dich bit. Toc do baud c6 dinh
bang 1/12 tan s6 dao dong trén chip.

Viéc phat duoc bat dau bang cach ghi dir liéu vao SBUF, va xda cd ngit
phat.

Viéc thu duoc bat dau khi REN=1 va RI=0.
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Phat 0 mode O cua port noi tiép

Phat

o) XXX
o [T

— Ty

8051
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Thu 6 mode 0 ciia port néi tiép

Thu

RxD )<DO>< >< >< ><
PO L L

8051
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Mode 1

La ché do UART 8 bit (Universal Assynchronous Receive Transmit — Thu /
phat bat dong bo van ning) co toc do truyén thay doi dugc.
Dir liéu duoc truyén thanh timg khung (frame) gom 10 bit:

+ 1 start bit (0).

+ 8 bit dir liéu. (bit dau tién 1a LSB)

+ 1 stop bit (2).
Viéc phat duge thuc hién qua ngd TxD, thu qua RxD. Viéc phat duoc bat dau
bang cach ghi dit liéu vao SBUF. Viéc thu duoc bat dau khi ngd RxD c6 su
chuyén d6i tir 1 sang 0 (c6 canh xudng).
Téc d0 truyén ctia mode 1 phu thudc VA0 tan s tran caa timerl va bit SMOD.

SMOD Baud rate
0 f tran timer1 /32
1 f tran timerl1 /16
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Phat mode 1
SMOD la bit thir 7 cua thanh ghi PCON. Thanh ghi nay khong
dinh vi bit. Mcc nhién khi khéi dong hé thong SMOD = 0.

1
baud rate

—

Stop bit

TXD KStaft bit /< DO ><D2 ><D3 ><D4 > ...... p7 Y

TI /

(SCON.1)

Pé dat bit SMOD = 1 ta thuc hién nhu sau:
MOV A PCON
SETB ACC.7
MOV PCON,A
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Thu Mode 1
Qua trinh thu dir liéu
Gia sur da phat hién duoc bit start hop 1¢:
+ 8 bit dir liéu duoc dua vao SBUF.
+ Stop bit dugc dua vao RBS.
+ RI =1 (bao da thu xong).
Véi 2 diéu kién sau:
+ Rl = 0: dam bao phan mém di doc Ky tu trude d6 va xéa Rl vé 0.
+ SM2=0 (hoat dong & ché d6 binh thuong).
hodc SM2 =1(hoat dong & ché do truyén thong da xir ) va RB8=1.
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Mode 2

La ché do UART 9 bit, c6 toc do truyén cd dinh phu thudc vao tan sé dao
dong trén chip.

SMOD Baud rate

Khung dit liéu gom c6 11 bit:

+ 1 start bit (0).

+ 9 bit dir liéu. Khi phat bit thtr 9 1a bit bat ky duoc dit vao TBS, khi
thu bit thr 9 nhan duoc s€ dat trong RBS.

+ 1 stop bit (2).

Mode 3

La ché d6 UART 9 bit ¢ téc do truyén thay doi dugc.
Hoat dong giong mode 2 véi baud rate dugc tinh theo mode 1.
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¢ Cach thuc hién phat 1 byte dir liéu
PHAT:JNB TI,$

CLR TI
MOV SBUFA
RET

¢ Cach thuce hién thu 1 byte dir liu

THU: JNB RIL$

CLR RI

MOV A,SBUF

RET

CuuDuongThanCong.com Bai giang mén Vi xtr ly
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A

A < SBUF
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V. TOC PO BAUD CUA PORT NOI TIEP

- O ché d6 0 va 2 téc do baud déu phu thudc vao tan s6 dao dong trén chip.
O ché d6 1 va 3 thi toc d6 baud phu thudc vao tan so tran caa timerl.
Mode0: BAUD RATE = F /12

- Mode 1 va 3;
SMOD Baud rate
0 f tran timer1 /32
1 f tran timer1 /16
- Mode 2:
SMOD Baud rate
0 f OSC /64
1 f OSC /32
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SU DUNG TIMER1 LAM XUNG CLOCK TOC PO BAUD
- K¥ thuat thuong dung la sir dung timerl & mode 2.
Vi du:
XAc dinh toc dp tran cia timerl dé co toc dé baud 1a 1200.
Giai
V6i XTAL 12MHz = fo « = IMHZ = To « = 1y
Gia st SMOD = 0: Toc do tran Timerl = 1200 * 32 = 38.4KHz
= T, et = 1/ 38.4KHZ = 26.04 pis
= S6 xung clock can dé timer1 tran: T,
— Gid tri can nap cho TH1 14 -26

[ To ik =26

verflow
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LOI TRONG TOC PO BAUD

Do chiing ta lam tron so xung dém nén s& c6 mét sai so nho trong ket qua
tinh toc @6 baud.

Trong truong hop tong quét, mot sai s6 5% la sai so chap nhan dugc trong
truyeén dir licu khong dong bd.

Cac toc do baud chinh xac c6 thé nhan duoc bang cach su dung thach anh
11.059MHz cho mach dao dong trong chip.

Bang sau tom tit c4c gi tri nap cho TH1 cho céc toc do baud thuong dung
nhat.

TABLE 5-3
Baud rate summary

TH1 Reload Actual Baud

Baud Rate Crystal Frequency SMOD Value Rate Error
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 (E8H) 1200 0
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IV. TRUYEN THONG PA XU LY

Ung dung cho truyén théng da xir Iy dugce dung trong méi trudng mang st dung
nhiéu 8051 sap xép theo md hinh chu/ t& (Master/Slaver).

Diéu nay duoc thuc hién bang cach set bit SM2 = 1 trong thanh ghi SCON va viéc
thu chi xay ra khi bit RB8 =1.

Khi bd xt Iy chii muén truyén dir liéu dén 1 trong cac bo xi 1y t6, trude tién bo xir
ly chu phat di 1 byte dia chi kém theo bit thr 9 bang 1 dé nhan dang bd xir ly t&
dich.

Tat ca cac bo xir Iy t& déu nhan byte dia chi dé kiém tra xem c6 dugc dinh dia chi
hay khong? Bo xt 1y t& ndo duge dinh dia chi s& x6a bit SM2 ctia minh va chuan bj
nhan byte dir liéu theo sau. Cac bo xu ly t& khdng dugc dinh dia chi c6 cac bit
SM2=1 va thuc thi cac céng viéc riéng cua chdng, bo qua khdng nhan cac byte dir
liu.

32 I/O lines 32 I/O lines
8051 8051 8051
Master Slave #1 Slave #2
TXD RXD RXD
F A
etc.
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