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Chwong 4 )
GIAO TIEP CONG NOI TIEP

X ’ A A ¢u X
1. Cau truc cong noi tiep
Cé{ng ndi tiép duoc sir dung dé truyén dir liéu hai chiéu giita may tinh va ngoai vi, ¢6
cac uu diém sau:

- Khoang cach truyén xa hon truyén song song.

- S6 day két ndi it.

- C6 thé truyén khong day dung hdng ngoai.

- C6 thé ghép ndi vai vi diéu khién hay PLC (Programmable Logic Device).
- Cho phép ndi mang.

- C6 thé thao lip thiét bi trong luc may tinh dang lam viéc.

- €6 thé cung cap ngudn cho cac mach dién don gian

Céc thiét bi ghép nbi chia thanh 2 loai: DTE (Data Terminal Equipment) va DCE
(Data Communication Equipment). DCE 1a c4c thiét bi trung gian nhu MODEM con DTE la
céc thiét bi tiép nhan hay truyén dir liéu nhu méy tinh, PLC, vi diéu khién, ... Viéc trao doi
tin hiéu théng thuong qua 2 chan RxD (nhan) va TxD (truyen) Céc tin hi€u con lai c6 churc
ning hd tro dé thiét lap va diéu khién qua trinh truyén, duoc goi 1 cac tin higu bat tay
(handshake). Uu diém cua qua trinh truyén dung tin hiéu bét tay 1a c6 thé kiém soat duong
truyén.

Tin hiéu truyén theo chuan RS-232 cua EIA (Electronics Industry Associations).
Chuan RS-232 quy dinh muc logic 1 Gmg véi dién ap tir -3V dén -25V (mark), muc logic 0
g véi dién ap tir 3V dén 25V (space) va ¢ kha ning cung cap dong tir 10 mA dén 20 mA.
Ngoai ra, tat ca céac ngod ra déu co dic tinh chéng chap mach.

_ Chuén RS-232 cho phép truyén tin hi¢u véi toc do dén 20.000 bps nhung néu cap
truyén du ngan c6 thé 1én dén 115.200 bps.

Céc phuong thirc ndi giita DTE va DCE:
- Pon cong (simplex connection): dit liéu chi duge truyén theo 1 hudng.

- Ban song cong ( half-duplex): dir liéu truyén theo 2 hudng, nhung mdi thoi diém
chi dugc truyén theo 1 hudng.

- Song cong (full-duplex): s6 liéu dugc truyén dong thoi theo 2 hudng.
Dinh dang ciia khung truyén dit liéu theo chuan RS-232 nhu sau:

Start [DO |[D1 |[D2 |D3 |[D4 |[D5 |[D6 |[D7 [P |Stop

0 1

. Khi khong truyén dir liéu, duong truyén s& & trang thai mark (dién ap -10V). Khi bat
dau truyén, DTE sé& dua ra xung Start (space: 10V) va sau do6 lan lugt truyen tr DO dén D7
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va Parity, cuéi cung la xung Stop (mark: -10V) dé khoi phuc trang thai duong truyén. Dang
tin hi¢u truyén mo ta nhu sau (truyén ky tu A):

+154%—
L3B MSEB
o 1 0o & o 0o o 1 0o A1 1
Spare
=00
- ———— -t ——— -+t
oy
e ¥ i I —— ] _t -
Marlk
=10 == | Seven Data Bits | ==
15V — f \ A
Stan Farity Two stop
bit bit bitz

| - o |

Data packet comesponding to the ASCH character A

Hinh 4.1 — Tin hiéu truyén cta ky tir ‘A’

Céc dac tinh k¥ thuat cua chuan RS-232 nhu sau:

Chiéu dai cable cuc dai | 15m

Toc d6 dir liéu cuc dai | 20 Kbps

Dién ap ngod ra cuc dai | + 25V
Diénapngdracotii | +5V dén+ 15V
Tré khéng tai 3K dén 7K
Dién ap ngod vao + 15V

D0 nhay ngd vao + 3V

Tré khéang ngd vao 3K dén 7K

Céc toc do truyén dir liéu thong dung trong cong nbi tiép 1a: 1200 bps, 4800 bps,
9600 bps va 19200 bps.
% So dd chan: 3
B 91g111213

16 17 18 19,20 21 92 23 24. 2

P e e,
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Hinh 4.2 — So d6 chan cong ndi tiép

Cong COM c6 hai dang: dau ni DB25 (25 chan) va dau ndi DB9 (9 chan) mo ta nhu
hinh 4.2. Y nghia cua cac chan mo6 ta nhu sau:

D25 | D9 Tin Hudng Mo ta
hi¢u truyén

1 - |- - Protected ground: ndi dat bao vé

2 3 | TxD DTE>DCE | Transmitted data: dit liéu truyén

3 2 |RxD DCE->DTE | Received data: dit liéu nhan

4 7 | RTS DTE>DCE | Request to send: DTE yéu cau truyén dit liéu

5 8 |CTS DCE->DTE | Clear to send: DCE sin sang nhan di liéu

6 6 | DSR DCE->DTE | Data set ready: DCE sin sang lam viéc

7 5 | GND - Ground: ni dat (0V)

8 1 | DCD DCE->DTE | Data carier detect: DCE phat hi¢n sobng mang

20 |4 |DTR DTE->DCE | Data terminal ready: DTE sin sang lam viéc

22 |9 |RI DCE->DTE | Ring indicator: bdo chudng

23 |- |DSRD |DCE->DTE | Data signal rate detector: do toc do truyén

24 |- | TSET DTE->DCE | Transmit Signal Element Timing: tin hi¢u dinh thoi
truyén di tir DTE

15 |- |TSET DCE->DTE | Transmitter Signal Element Timing: tin hi¢u dinh thoi
truyén tir DCE d¢ truyén dit lidu

17 |- | RSET DCE->DTE | Receiver Signal Element Timing: tin hi¢u dinh thoi
truyén tir DCE d¢ truyén dit lidu

18 |- |LL Local Loopback: kiém tra cong

21 |- RL DCE->DTE | Remote Loopback: Tao ra bdi DCE khi tin hiéu nhan
tir DCE 16i

14 |- |STxD DTE->DCE | Secondary Transmitted Data

16 |- |SRxD |DCE->DTE | Secondary Received Data

19 |- |SRTS DTE->DCE | Secondary Request To Send

13 |- |SCTS DCE->DTE | Secondary Clear To Send

12 |- |SDSRD | DCE->DTE | Secondary Received Line Signal Detector

25 |- |T™M Test Mode

9 - Danh riéng cho ché d test

10 |- Danh riéng cho ché do test

11 Khong dung
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2. Truyén théng giira hai nut
Céc so d6 khi két ndi dung cong nbi tiép:

TxD >< TxD TxD » TxD

RxD RxD RxD [¢ RxD

GND GND GND GND
DTEI1 DTE2 DTE DCE

Hinh 4.3 — Két ndi don gian trong truyén théng ndi tiép

Khi thuc hién két ndi nhu trén, qua trinh truyén phai bao dam téc do ¢ dau phat va
thu giong nhau. Khi c6 dir 1iéu dén DTE, dir li€u nay s€ dugc dua vao bd dém va tao ngat.

Ngoai ra, khi thyc hién két nbi gitra hai DTE, ta con dung so dd sau:

TxD ><: TxD
RxD RxD
GND GND

RTS | — RIS
CTS CTS

DSR DSR
DCD }{ DCD
DTR DTR

DTE1 DTE2

Hinh 4.4 — Két ndi trong truyén thong ndi tiép dung tin hiéu bat tay

Khi DTE1 can truyén dir liéu thi cho DTR tich cyc = tac dong 1én DSR cua DTE2
cho biét sin sang nhan dit liéu va cho biét dd nhan dugc séng mang cia MODEM (40). Sau
d6, DTEL tich cuc chan RTS dé tac dong dén chan CTS cta DTE2 cho biét DTEI c6 thé
nhan dir liéu. Khi thuc hién két néi gitta DTE va DCE, do tdc d6 truyén khac nhau nén phai
thuc hién diéu khién luu lugng. Qua trinh diéu khién nay co thé thuc hién béng phﬁn mém
hay phan ctig. Qua trinh diéu khién bang phan mém thyc hién bang hai k¥ ty Xon va Xoff.
Ky tu Xon duge DCE goi di khi ranh (co thé nhan dir liéu). Néu DCE bén thi s& goi ky tur
Xoff. Qua trinh diéu khién bang phan cing dung hai chan RTS va CTS. Néu DTE mudn
truyén dit liéu thi s& goi RTS dé yéu cau truyén, DCE néu c6 kha niang nhan dit liéu (dang
ranh) thi goi lai CTS.

3. Truy xuat trwce tiép théng qua cong

Céc cong ndi tiép trong mdy tinh duoc danh sé 1a COM1, COM2, COM3, COM4 véi
cac dia chi nhu sau:
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Tén | Pia chi | Ngit | Vi tri chira dia chi
COMI1 [3F8h |4 0000h:0400h
COM2 | 2F8h |3 0000h:0402h
COM3 |3E8h |4 0000h:0404h
COM4 | 2E8h |3 0000h:0406h
Giao tiép ndi tiép trong may tinh sir dung vi mach UART vdi cac thanh ghi cho trong
bang sau:
Offset | DLAB | R/'W | Tén Chirc nang
0 W | THR | Transmitter Holding Register (dém truyén)
0 0 R RBR | Receiver Buffer Register (dém thu)
1 R/W | BRDL | Baud Rate Divisor Latch (s6 chia byte thip)
1 0 R/W | IER Interrupt Enable Register (cho phép ngat)
1 R/W | BRDH | S0 chia byte cao
) R IIR | Interrupt Identification Register (nhan dang ngjt)
W | FCR | FIFO Control Register
3 R/W | LCR | Line Control Register (diéu khién dudng day)
4 R/W | MCR | Modem Control Register (diéu khién MODEM)
5 R LSR | Line Status Register (trang thai duong day)
6 R | MSR | Modem Status Register (trang thdi MODEM)
7 R/W Scratch Register (thanh ghi tam)

Cac thanh ghi nay co thé truy xuét truc tiép két hop véi dia chi cong (vi du nhu thanh
ghi cho phép ngat cia COM1 c6 dia chi la BAcoym; + 1 = 3F9h.

¢ IIR (Interrupt Identification):
IIR xac dinh mirc uvu tién va nguén gbc clia yéu cau ngit ma UART dang cho phuc
vu. Khi can xir 1y ngét, CPU thyc hién doc cac bit twong Gmg dé xac dinh nguodn gbc cia
ngit. Pinh dang cta IIR nhu sau:

D7 D6 D5 D4 D3 D2 D1 DO
00: khong c6 | Cho phép FIFO 64 | - 1: ngat time-out | Xac dinh ngudn | 0: co
FIFO byte (trong 16750) (trong 16550) gbc ngat ngit
11: cho phép 1: khong
FIFO ngit

D2 | D1| Uu Tén Ngudn D2 - DO bi xoa

tién Khi

0 |0 |4 Puong Lbi khung, thu d¢, 16i parity, gian doan | Poc LSR

truyén khi thu
1 3 DPém thu DPém thu dﬁy Poc RBR
1 |0 |2 bém phat Dém phat rong Doc IIR, ghi
THR
1 |1 |1 Modem CTS, DSR, R, RLSD Poc MSR
(mirc 1 vu tién cao nhat)
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s IER (Interrupt Enable Register): . )
IER cho phép hay cam cac nguyén nhan ngat khac nhau (1: cho phép, 0: cam ngat)

D7 D6 D5 D4 D3 D2 DI DO

| - | - |POW|HBR | MODEM | LINE | TXEMPTY | RXxRDY |
Cho phép kiéu
cong suat thap

Cho phép khi 16i
modem

Cho phép khi
THR rong

Cho phép khi

Cho phép kiéu Cho phép khi 16i RBR diy

nghi (hibernate) thu, phat

s MCR (Modem Control Register):

D7 D6 D5 D4 D3 D2 DI DO
| - | - | - |LOOP|OUT2 | OUTI1 | RTS | DTR |

Mode loopback: U 3 L ST

kiém tra hoat biéu khién 2 ngo ra biéu khién tin hiéu

dong ctia UART OUT1,0UT?2 cua RTS va DTR
UART

s MSR (Modem Status Register):

D7 D6 D5 D4 D3 D2 DI DO
| RLSD | RI [ DSR [ CTS [ ARLSD | ARI | ADSR | ACTS |

X T =X -
Trang thai cia CD, RI, 1: néu co thay ddi cac tin hiéu so voi lan doc trude
DSR va CTS ARI: = 1 néu ¢6 xung duong tai RI

% LSR (Line Status Register):

D7 D6 D5 D4 D3 D2 DI DO
| FIE | TSRE | THRE | BI | FE | PE | OE | RxDR |

FIE: FIFO Error — sai trong FIFO

TSRE: Transmitter Shift Register Empty — thanh ghi dich rong (=1 khi di phat 1 ky
tu va bi xo4 khi c6 1 ky ty chuyén dén tr THR.

THRE: Transmitter Holding Register Empty (=1 khi ¢6 1 ky tu d& chuyén tir THR —
TSR va bi xo04 khi CPU dua ky tu té1 THR).
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BI: Break Interrupt (=1 khicé sy gian doan khi truyén, nghia 13 ton tai mic logic 0
trong khoang thoi gian dai hon khoang thoi gian truyén 1 byte va bi xoa khi CPU doc LSR)

FE: Frame Error (=1 khi ¢6 18i khung truyén va bi xoa khi CPU doc LSR)
PE: Parity Error (=1 khi c6 13i parity va bi xoa khi CPU doc LSR)

OE: Ovemn Error (=1 khi c6 15i thu d¢, nghia 1a CPU khéng doc kip dit liéu 1am cho
qua trinh ghi chong 1én RBR xay ra va bi xoa khi CPU doc LSR)

RxDR: Receiver Data Ready (=1 khi da nhan 1 ky tu va dua vao RBR va bi xo04 khi
CPU doc RBR).

+ LCR (Line Control Register):

D7 D6 D5 D4 D3 D2 DI DO
| DLAB | SBCB | PS2 | PS1 [ PSO | STB | WLS1 | WLSO |

DLAB (Divisor Latch Access Bit) = 0: truy xuat RBR, THR, IER, = 1 cho phep dat
b chia tin trong UART dé cho phép dat toc do truyén mong mudn.

UART dung dao dong thach anh véi tan s 1.8432 MHz dua qua bo chia 16 thanh tan
s6 115,200 Hz. Khi do, tuy theo gia tri trong BRDL va BRDH, ta s& c6 téc d6 mong mudn.
Vi du nhu dudng truyén cé toc do truyén 2,400 bps co gia tri chia 115,200 / 2,400 = 48d =
0030h = BRDL = 30h, BRDH = 00h.

Mot sb gia tri thong dung xac dinh tdc do truyén cho nhu sau:

Téc do (bps) | BRDH | BRDL
1,200 00h 60h
2,400 00h 30h
4,800 00h 18h
9,600 00h 0Ch
19,200 00h | 06h
38,400 00h 03h
57,600 00h | 02h
115,200 00h 01h

SBCB (Set Break Control Bit) =1: cho phép truyén tin hiéu Break (=0) trong khoang
thoi gian 16n hon mot khung

PS (Parity Select):

PS2 | PS1 | PSO Mo ta
X [ X |0 Khong kiém tra
0 [0 |1 |Kiémtralé
0 1 1 Kiém tra chan
1 0 1 Parity 1a mark
1 1 1 Parity 1a space
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STB (Stop Bit) = 0: 1 bit stop, =1: 1.5 bit stop (khi dung 5 bit dir li¢u) hay 2 bit stop
(khi dung 6, 7, 8 bit dir li¢u).

WLS (Word Length Select):

WLS1 | WLSO0 | D§ dai dit liéu
0 0 5 bit
0 1 6 bit
1 0 7 bit
1 1 8 bit

Mot vi du khi 1ap trinh truc tiép trén céng nhu sau:

.MODEL SMALL

.STACK 100h

.DATA
Coml EQU 3F8h
Com_int EQU 08h
Buffer DB 251 DUP(?)
Bufferin DB O
Bufferout DB 0
Char DB ?
Seg com DW ? ; Vector nget ce
Off com DwW ?
Mask int DB °?
Msg DB !

.CODE

Main PROC
MOV AX, @DATA
MOV DS,AX

Press any key to exit$’

MOV AH, 35h

MOV AL, Com_int

INT 21h

MOV Seg com, ES ; Leu vector nget ce
MOV Off com,BX

PUSH DS

MOV BX,CS

MOV DS, BX

LEA DX,Com ISR

MOV AH, 35h ;Gan vector nget mei
MOV AL, Com_int

INT 21h

POP DS

MOV DX, Coml+3 ; ®eg che LCR
MOV AL, 80h ; Set DLAB = 1 cho phép eenh tec
OUT DX,AL ; ee truyen de lieu
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MOV
MOV
ouT

MOV
MOV
ouT

MOV
MOV
OouT

MOV
MOV
OouT

MOV
IN
MOV

AND
OouT

MOV
MOV
ouT

MOV
LEA
INT

Lap:
MOV
INT
CMP
JE

MOV
CMP
JE

MOV
MOV
INC
MOV
CMP
JNE
MOV

Next:

DX, Coml
AL, 0Ch
DX, AL

DX, Coml+1
AL, 00h
DX, AL

DX, Coml+3
AL, 03h
DX, AL

DX, Coml+4
AL, 03h
DX, AL

DX, 21h
AL, DX
Mask int,AL

AL, OEFh
DX, AL

AL, 01h
DX, Coml+1
DX, AL

AH,09h
Dx,Msg
21h

AH, OBh
21h

AL, OFFh
Exit

AL,bufferin

AL, bufferout

Lap

Gei byte thep

Gei byte cao =2 000Ch: x&c eenh
tec ee truyen 9600bps

LCR = 0000 0011B

DLAB = 0, SBCB = 0 = cem Break
PS = 000 = no parity

STB = 0 2 1 stop bit

WLS = 11 = 8 bit de lieu

Tac eeng een DTR va RTS

MCR = 0000 001lb - DTR=RTS = 1
- ngd DTR va RTS cea ceng nei
tiep = 0

Kiem tra treng thai nget
D7 - DO xac eenh cac IRQi
=0: cho phép, =1: cem

- 1110 1111b > cho phép IRQ4
- cho phép COM1

IER = 0000 0001b = cho phép
nget khi RBR eey

AL,buffer [bufferout]

char, AL
bufferout

AL, bufferout

AL, 251
Next
bufferout, 0
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MOV DL, char ; Xuet gid tre ra man hinh
MOV AH, 02h
INT 21h

MOV AL, char ; Xuet ra ceng nei tiep
MOV DX, Coml

OoUT DX,AL

JMP Lap

Exit:
MOV AL,Mask_int
OUT 21h,AL ; Khéi phec treng thai nget

MOV DX,0ff com

MOV BX,Seg com

MOV DS, BX

MOV AH,35h ;Khéi phec vector nget
MOV AL, Com_int

INT 21h

MOV AH,4Ch
INT 21h
Main ENDP

Com ISR PROC

MOV DX, Coml+5 ; eec nei dung LSR
IN AL,DX
AND AL,1 ; Neu DO = 1 thil cd de lieu

JZ exit ISR

MOV DX, Coml
IN AL, DX
MOV buffer[bufferin],h AL
INC bufferin
MOV AL,bufferin
CMP AL, 251
JNE EXit_ISR
MOV bufferin, O
Exit ISR:
MOV AL, 20h ; Bdo cho PIC ket thic nget
OUT 20h,AL
IRET
Com ISR ENDP
END Main

4. Truyén théng néi tiép dung ActiveX

4.1. M6 ta
N Viéc truyén thong ndi tiép trén Windows dugc thuc hién thong qua mot ActiveX cod
san la Microsoft Comm Control.. ActiveX nay dugc luu trir trong file MSCOMM32.0CX.
Qua trinh nay c6 hai kha nang thyc hién diéu khién trao doi thong tin:
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- Piéu khién sy kién:
Truyen thong diéu khién sy kién 1a phuong phap tot nhit trong qua trinh diéu khién
viéc trao d6i thong tin. Qua trinh diéu khién thyc hién thong qua su kién OnComm.

- Héi vong:

Qua trinh diéu khién bang phuong phap hoi vong thyc hién thong qua kiém tra cac
gia tri cua thudc tinh CommEvent sau mot chu ky nao d6 dé xac dinh xem c6 su kién nao
xdy ra hay khong. Thong thuong phuong phép nay su dung cho cac chuong trinh nho.

ActiveX MsComm dugc bd sung vao mot Visual Basic Project thong qua menu
Project > Components:

1) Add Form Components |
1 Add MO Form
2 Add Module
iﬂ Add Clazz Module [ Mathwirks: Strip Chart by GMS
& Add User Contrl [] Methworks: Togale by GMS

E A Property Page [ ] Mirrosoft Active Plugin
EfopEfyag [ Micrasaoft ADC Data Contral 6.0 (OLEDE)
@ Sdd Wser Macummett

] Micrasoft Agent Contral 2.0

Cartrals | Designersl Inzertable EII::ieu:tsI

Add ‘WeblClass [ ] Microsoft Calendar Contral 5.0
Add Data Report [] Mirrasoft Chart Contral 6.0 (OLEDE)
&dd DHTML Page Mirosoft Comm Control 6.0

[ ] Mirrosoft Common Dialog Contral 6.0 (SP6)
[ ] Microsoft Date Bound Grid Control 50 (SP3)
[] Mirosoft Data Bound List Contrals 6.0

Add Data Environment
baore Activesd Designers... #

&dd File... Chl+D [ Micrasaft DataGrid Contral 6.0 (OLEDE) . |
[ Micrasoft DataList Contrals 6.0 (OLEDE] - DTOWEE.
RBemove Farm a| N
[ Selected Items Cnly
ﬁ Feferences. ..

— Mirosoft Comm Contral 6.0
Location:  HAWINDOWS syste m 32, MSCOMMIZ 00X

Components...  Chl+T

Project] Properties. ..

(] I Cancel Apply

Hinh 4.5 — B4 sung d6i tugng MsComm vio VBP

Bi€u tugng cia MsComm: @ va céac thugc tinh co ban mo ta nhu sau:

Thugc tinh Mo ta
CommPort | S6 thit tu cong truyén thong
Input Nhan ky tu tir b dém
Output Xuat ky tu ra cong noi tiép
PortOpen | M@ / dong cong

Settings Xac dinh céc tham so truyén
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Properties - MSComm1 ]
{MSComm1 MsComm -]

Alphabetic |Categc:rized |
1 [
DTREnable True
BEJFEnable False
Handshaking 0 - comMone
InEBuffersize 1024

Index

Inputlen 0

InputMode 0 - comInputMode
Left 1300

MullDisezrd False
COutBufferSize 512
ParityReplace 7
RThreshold 0
RTSEnable False
Settings 9600,n,5,1
SThreshold 0

Tag

Top 1560

-

CommPork

Returnsfsets the communiczations port
number,

Hinh 4.6 — Céc thudc tinh cua d6i tugng MSComm

4.2. Cac thudc tinh
¢ Settings:
Xéc dinh cac tham s6 cho cong ndi tiép. Ch phap:
MSComml .Settings = ParamString
MSComml: tén d6i tuong
ParamString: 1a mot chudi c¢6 dang nhu sau: "BBBB,P,D,S"
BBBB: tdc do truyén dit lidu (bps) trong d6 cac gia tri hop 16 1a:

110 | 2400 38400
300 | 9600 (mac dinh) | 56000
600 | 14400 188000
1200 | 19200 256000
P: kiém tra chén 1¢, véi cac gia tri:
Gia tri Mo ta
Odd (kiém tra 1¢)

Even (kiém tra chan)
Mark (luén bang 1)
Space (ludn bing 0)
Khong kiém tra

z|w|z|m|o
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D: sd bit dit liéu (4, 5, 6, 7 hay 8), mdc dinh 1a 8 bit
S: s bit stop (1, 1.5, 2)
VD:

MSComml.Settings = "9600,0,8,1" s& xic dinh tc do truyén 9600bps,
ki€m tra parity chan vdi 1 bit stop va 8 bit dir li¢u.

s CommPort:
Xac dinh s6 th tu ciia cong truyén thong, ci phap:
MSComml .CommPort = PortNumber
PortNumber la gié tri nam trong khoang tir 1 = 99, mac dinh 1a 1.
VD:
MSComml .CommPort = 1 xac dinh su dung COM1
¢ PortOpen:
bat trang thai hay kjém tra trang thai dong / m& cta céng ndi tiép. Néu dung thude
tinh ndy dé m¢ cong noi tiép thi phai st dung trude 2 thudc tinh Settings va CommPort. Ca
phap:
MSComml .PortOpen = True | False
Gia tri xac dinh 1a True s& thyc hi¢n mo cong va False dé dong cong dong thoi xoa
ndi dung cua céc bd dém truyen, nhan.
VD: M6 cong COMI1 véi toe do truyén 9600 bps
MSComml.Settings = "9600,N,8,1"
MSComml . CommPort = 1
MSComml .PortOpen = True
¢ Cac thudc tinh nhan dir liéu:
Input: nhan mot chudi ky tu va xoa khoi bo dém. Cu phap:
InputString = MSComml.Input

Thudc tinh nay két hop voi InputLen dé xac dinh s6 ky tu doc vao. Néu InputLen = 0
thi s€ doc toan bo dir liu co6 trong b dém.

InBufferCount: s6 ky tu c6 trong bo d€m nhan. Ci phap:
Count = MSComml.InBufferCount
Thudc tinh nay cing dugc dung dé xo4 bo dém nhan bang cach gan gié tri 0.
MSComml.InBufferCount = 0
InBufferSize: dit va xac dinh kich thudc bd dém nhan (tinh bang byte). Ct phap:
MSComml .InBufferCount = NumByte
~ Gia tri mac dinh 1a 1024 byte. Kich thude bd dém nay phai du 1on dé tranh tinh trang
mat dir ligu.

VD: Doc toan bd ndi dung trong bo d€m nhan néu c6 dit lidu
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MSComml . InputLen = 0
If MSComml.InBufferCount <> 0 Then
InputString = MSComml.Input
End If
% Céac thudc tinh xuit dir lidu:
Bao g6m cac thu(:)c tinh Output, OutBufferCount va OutBufferSize, chiic ning
cua cac thudc tinh nay giong nhu céc thudc tinh nhap.
% CDTimeout:

bat va xac dinh khoang thoi gian 16n nhét (tinh bang ms) tur lac phat hién song mang
cho dén luc c6 dir liéu. Néu quéa khoang thoi gian nay ma van chua cé dir lidu thi s& gan
thudc tinh CommEvent & CDTO (Carrier Detect Timeout Error) va tao sy kién OnComm.
Cu phap:
MSComml .CDTimeout = NumTime
* DSRTimeout:
Xéc dinh thoi gian cho tin hi¢u DSR trude khi xay ra sy kién OnComm.
% CTSTimeout:

Pit va xac dinh khoang thoi gian 16n nhat (tinh bang ms) doi tin hiéu CTS truée khi
dat thude tinh CommEvent 1a CTSTO va tao su ki¢gn OnComm. Cu phap:

MSComml .CTSTimeout = NumTime
% CTSHolding:

_ Xac dinh da c6 tin hiéu CTS hay chua, tin hiéu nay dung cho qua trinh bat tay bang
phan cung (cho biét DCE san sang nhan dit li¢u), tra vé gia tri True hay False.

% DSRHolding:
Xac dinh trang thai DSR (bdo hi¢u su tdn tai cla DCE), tra vé gia tri True hay False.
% CDHolding:
Xéc dinh trang thai CD, tra vé gia tri True hay False.
*+ DTREnable:
bat hay xoa tin hiéu DTR dé bao sy ton tai cia DTE. Cu phap:
MSComml .DTREnable = True | False
** RTSEnable:
Pit hay xoa tin hiéu RTS dé yéu cau truyén dir li¢u ¢én DTE. Ct phap:
MSComml .RTSEnable = True | False
¢ NullDiscard:
Cho phép nhén cac ky ty NULL (r6ng) hay khong (= True: cAm). Cti phap:
MSComml.NullDiscard = True | False
% SThreshold:
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S6 byte trong bo dém truyén 1am phat sinh su kién OnComm. Néu gia tri nay bang 0
thi s€ khong tao sy kién OnComm. C1 phéap:

MSComml .SThreshold = NumChar

+ HandShaking:
Chon giao thirc bat tay khi thuc hién truyén dir liéu. Ct phap:
MSComml .HandShaking = Protocol

Céc giao thirc truyén bao gom:

Protocol Gia tri Mo ta
ComNone 0 Khong bat tay (mdc dinh)
ComXon/Xoff 1 Bit tay phan mém (Xon/Xoff)
ComRTS 2 Bit tay phan ctimg (RTS/CTS)
ComRTSXon/Xoff | 3 Bit tay phan cmg va phan mém

% CommkEvent:
Tra lai cac 16i truyén thonog hay su kién x4y ra tai cong noi tiép

Cac su kién:

Sw kién Gia tri Mo ta
ComEvSend 1 Pi truyén ky tu
ComEvReceive | 2 Khi c6 ky tu trong bd dém nhan
ComEvVCTS 3 C6 thay d6i trén CTS (Clear To Send)
ComEvVDSR | 4 C6 thay ddi trén DSR (Data Set Ready)
ComEvCD 5 C6 thay d6i trén CD (Carrier Detect)
ComEvRing 6 Phat hi¢n chuéng
ComEVEOF 7 Nhan ky tu két thuc file

Cic 16i truyén thong:
Loi Gia tri M6 ta
ComBreak 1001 Nhan tin hi¢u Break
ComCTSTO | 1002 | Carrier Detect Timeout
ComFrame | 1004 | Ldi khung
ComOver 1006 | Phan cting khong doc ky tu trude khi goi ky tu ké
ComCDTO 1007 | Carrier Detect Timeout
ComRxOver | 1008 Tran bd dém nhan

ComRxParity | 1009 | Ldi parity .
ComTxFull 1010 Tran bo dém truyén
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4.3. Sw kiéen OnComm

Su ki¢n OnComm xday ra bét cr khi nao giéltri cua thudc tinh CommEvent thay ddi.
Cac thudc tinh RThreshold va SThreshold = 0 sé cam sy kién OnComm khi thyc hién nhan
hay goi dit liéu. Thong thuong, SThreshold = 0 va RThreshold = 1.

Mot chuong trinh truyén nhan don gian thuc hién bang cach n01 chan TxD voi RxD
ctia cong COMI1 (loopback). Phuong phép nay dung dé kiém tra cong ndi tiép.

Thudc tinh co ban ctia cong ndi tiép:

Property Pages Ed |

General | Euffers | Hardware |

CommPart; I

Settings: |aaun,n,a,1

Handshaking: |0 - comMane =

0k I Cancel | i | Help |

Hinh 4.7 — Cac thudc tinh co ban cia MSComm

Ctra s6 chuong trinh thyc thi:

. Loopback Serial Port Example M=l E3
oo o .T;a.n.sn.-lit.: .............................. _
e — boi tugng

cac ky tu go1
yHe MSComm

.. Beceive: .

Textbox chtra
cac ky tu nhan

Yéu cau truyén
dir ligu

Hinh 4.8 — Ctra s6 chuong trinh loopback
Chuong trinh nguén:

VERSION 5.00
Object = “{648A5603-2C6E-101B-82B6-

000000000014} #1.1#0”; “MSCOMM32.0CX”
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Begin VB.Form Forml
Caption = “Loopback Serial Port
Example”

ClientHeight 3195

ClientLeft 60

ClientTop 345

ClientWidth 4680

LinkTopic “Forml”

ScaleHeight 3195

ScaleWidth 4680

StartUpPosition = 3 ‘Windows Default

Begin VB.CommandButton cmdExit
Caption “Exit”
Height 615
Left = 2640
TabIndex = 5
Top = 2160
Width 1095

End

Begin VB.CommandButton cmdSend
Caption “Send”
Height 615
Left = 1200
TabIndex = 4
Top = 2160
Width 975

End

Begin VB.TextBox txtReceive
Height 735
Left 1320
Locked = -1 “True
TabIndex = 3
Top = 1080
Width 2535

End

Begin VB.TextBox txtTransmit
Height = 735
Left 1320
TabIndex = 0
Top = 240
Width 2535

End

Begin MSCommLib.MSComm MSComml
Left = 3960
Top = 240
_ExtentX = 1005
_ExtentY 1005

Pham Hung Kim Khdnh

Trang 91




Tai ligu Lip trinh hé thong Chwong 4

_Version = 393216
DTREnable = -1 ‘True
RThreshold = 1

End

Begin VB.Label Label?2
Caption = “Receive:”
Height = 375
Left = 240
TabIndex = 2
Top = 1200
Width = 855

End

Begin VB.Label Labell
Caption = “Transmit:”
Height = 375
Left = 240
TabIndex = 1
Top = 240
Width = 975

End

End

Attribute VB Name = “Forml”
Attribute VB GlobalNameSpace = False
Attribute VB Creatable = False
Attribute VB PredeclaredId = True
Attribute VB Exposed = False

Private Sub cmdExit Click()

MSComml .PortOpen = False ‘Poéng cdng

End

End Sub

Private Sub cmdSend Click()

MSComml.Qutput = Trim(txtTransmit.Text)’'Gdi di 1liéu
End Sub

Private Sub Form Load ()

MSComml .CommPort = 1 ‘CoM1
MSComml.Settings = “9600,n,8,1” ‘Téc dd 9600bps
MSComml .PortOpen = True ‘' M& céng

End Sub

Private Sub MSComml OnComm ()

If (MSComml.CommEvent = comEvReceive) Then
txtReceive.Text = txtReceive.Text + MSComml.Input
End If

End Sub
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5. Giao tiép v&i vi diéu khién
Khi thyc hién giao tiép voi vi diéu khién, ta phai diung thém mach chuyén muc logic
toe TTL - 232 va nguoc lai. Cac vi mach thuong st dung la MAX232 ctia Maxim hay
DS275 cua Dallas. Mach chuyén murc logic mo ta nhu sau:

L — [ SmoPC
oH—x
° o2 X 13 12
s L R1IN R1OUT
RO I | |14 11 RxD_PC
5 T1I0UT T1IN < XD
o—8 x .
o_o—ﬁg C25 T 1
ol5 % |( 6 MAX232 3 c28
|\ V- C1- —| 10u
DB9 10u .
= 2|, z S 1
|__ S Q. |5 c29
c26 x ©2- /|\ 10u

vee 10u 01 Ei
27
10u
Hinh 4.9 — Mach chuyén mtc logic TTL <> RS232

Tuy nhién, khi st dung mach chuyén mirc logic dung cic vi mach thi doi hoi phai
ding chung GND giita may tinh va vi mach = ¢6 kha nang 1am hong cong nbi tiép khi xay
ra hién twong chap mach ¢ mach ngoai. Do d0, ta c6 thé dung thém opto 4N35 dé cach ly vé
dién. So dd mach céach ly mo6 ta nhu sau: vce

< TxD
? vee
»
%
68K 4 2
DTR 4N35
0—%( = 4.7K
R PR RxD_PC
7
CC 3 TXD_PC 1 @
8
OC X 4.7K 2 [ >RxD
o—2—x 2 4
° 4N35
RTS
A\ /AN -

2.2K
Hinh 4.10 — Mach chuyén mirc logic TTL <> RS232 cach ly
Khi giao tiép, vi diéu khién chinh l1a mot DTE nén s& ndi RxD ciia may tinh voi TxD
cua vi diéu khién va ngugc lai. Mach két ndi don gian gitra vi diéu khién va may tinh nhu
sau:
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Hinh 4.11 — Két ndi vé6i vi diéu khién

LED
1 2
40504 //K
1
p— vee 2 LED vee
2 LS04 ¢ 1
—— 6 LED 3
—— 8 RS 5
9 6
== LED 7
21 39 9 8 8
) 356 P2.0/A8  P0.0/ADO [22—0 ¢+
= SW DIP-8 221 P2.1/A9  PO.VADL [—ao—0 TALSO04 9
- S| P2.2/A10  P0.2/AD2 [35—0 LED
55| P2.3/A11  P0.3/AD3 [—3c—1 1 10 330
20 P2.4/A12  P0.4/AD4 [aa—0 S, /K
55| P2.5/A13  PO.5/ADS5 [—33—0
Se| P2.6/A14  PO.6/AD6 [—35—0 LED
. P2.7/A15 PO.7/AD7 F25—0 13 12
T X 0 1 740504 ¢
O——>—X 13 12 I 1| P3.0/RXD PLO 5 w
o013 RLIN R1OUT > P3.1/DO P15 LED
o——+—X \l\ o P3.2/INTO P1.2
o3 1 100t TN A o 3 1 P33/INTL PL3 o L S /’,K
o—>—x P3.4/T0 P14
0—3%( Cc+ 1—_|_ =, g P3.5/T1 P1.5 ? LED
R A |/ 6], woesz |3 c8 17 P3.6IWR PLOIg 3 4 ¢
AN : T T : : TALSOA
10u ) 5 B2+ 4—_|_ D% ALE/PROG  XTALL ig
ve Z 2 0 9 5 c2g T PSEN XTAL2
= 26 i 1ou EAIVPP oL
vee 1ou 01 ei :L o RST F—0
27 |
10u [ | AT89CS51
33p
| 11.059MH2|_—__|
c31
= | T

T n21 10 ]
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Chuong trinh nguén cho vi diéu khién AT89C51:

MOV TMOD, #20h

MOV SCON, #52h; Truyén 8 bit dit 1iéu, no parity
MOV TH1,#(-3) ; Tbc dd6 truyén 9600 bps

MOV TL1, # (-3)

SETB TR1

Receive:
JNB RI,Transmit ; C6 dit 1iéu hay khéng
CLR RIT
MOV A, SBUF ; Néu c6 thi xudt ra LED
MOV P1,A

Transmit:
JNB TI,Receive ; Pd truyén xong chua
CLR TI
MOV A, P2 ; Néu xong thi truyén trang thai
MOV SRUF, A ; cua cbng tac SW DIP-8

JMP Receive

Giao dién cua chuong trinh trén may tinh:

LEDO O I~ Switch 0 off
LED1 . ¥ Switch 1 an
LEDZ . ¥ Switch 2 on
LED3 O I~ Suitch 2 off
LED4 . ¥ Switch 4 an
LEDS O ™ Switch 5 off
LEDE . ¥ Switch B on
LED? Q ™ Switch 7 off
Exit |

Hinh 4.12 — Chuong trinh giao tiép v&i vi diéu khién
Chuong trinh nguén:

VERSION 5.00
Object = "{648A5603-2C6E-101B-82B6-
000000000014} #1.1#0"; "MSCOMM32.0CX"
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Begin VB.Form Forml

Caption = "Microcontroller Interface
Example"

ClientHeight = 4665

ClientLeft = 60

ClientTop = 345

ClientWidth = 4020

LinkTopic = "Forml"

ScaleHeight = 4665

ScaleWidth = 4020

StartUpPosition = 3 'Windows Default

Begin VB.CheckBox chkSW
Height = 375
Index = 7
Left = 1800
TabIndex = 17
Top = 3480
Width = 1575

End

Begin VB.CheckBox chkSW
Height = 375
Index = 6
Left = 1800
TabIndex = 16
Top = 3000
Width = 1575

End

Begin VB.CheckBox chkSW
Height = 375
Index = 5
Left = 1800
TabIndex = 15
Top = 2520
Width = 1575

End

Begin VB.CheckBox chkSW
Height = 375
Index = 4
Left = 1800
TabIndex = 14
Top = 2040
Width = 1575

End

Begin VB.CheckBox chkSW
Height = 375
Index = 3
Left = 1800
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TabIndex = 13
Top = 1560
Width = 1575

End

Begin VB.CheckBox chkSW
Height = 375
Index = 2
Left = 1800
TabIndex = 12
Top = 1080
Width = 1575

End

Begin VB.CheckBox chkSW
Height = 375
Index = 1
Left = 1800
TabIndex = 11
Top = 600
Width = 1575

End

Begin VB.CheckBox chkSW
Height = 375
Index = 0
Left = 1800
TabIndex = 10
Top = 120
Width = 1575

End

Begin VB.CommandButton cmdExit
Caption = "Exit"
Height = 495
Left = 1680
TabIndex = 9
Top = 3960
Width = 975

End

Begin MSCommLib.MSComm MSComml
Left = 3360
Top = 3960
_ExtentX = 1005
_ExtentY = 1005
_Version = 393216
DTREnable = -1 'True
RThreshold = 1

End

Begin VB.CommandButton cmdSend
Caption = "Send"
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Height = 495
Left = 240
TabIndex = 8
Top = 3960
Width = 1095
End
Begin VB.Label 1blLED
BackStyle = 0 'Transparent
Caption = "LED7"
Height = 375
Index = 7
Left = 240
TabIndex = 7
Top = 3480
Width = 1095
End
Begin VB.Label 1blLED
BackStyle = 0 'Transparent
Caption = "LED6"
Height = 375
Index = 6
Left = 240
TabIndex = 6
Top = 3000
Width = 975
End
Begin VB.Label 1bl1LED
BackStyle = 0 'Transparent
Caption = "LEDS"
Height = 375
Index = 5
Left = 240
TabIndex = 5
Top = 2520
Width = 975
End
Begin VB.Label 1bl1LED
BackStyle = 0 'Transparent
Caption = "LED4"
Height = 375
Index = 4
Left = 240
TabIndex = 4
Top = 2040
Width = 975
End

Begin VB.Label 1blLED
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BackStyle = 0 'Transparent
Caption = "LED3"
Height = 375
Index = 3
Left = 240
TabIndex = 3
Top = 1560
Width = 975

End

Begin VB.Label 1blLED
BackStyle = 0 'Transparent
Caption = "LED2"
Height = 375
Index = 2
Left = 240
TabIndex = 2
Top = 1080
Width = 975

End

Begin VB.Label 1blLE
BackStyle = 0 'Transparent
Caption = "LEDL"
Height = 375
Index = 1
Left = 240
TabIndex = 1
Top = 600
Width = 975

End

Begin VB.Label 1bl1LED
BackStyle = 0 'Transparent
Caption = "LEDO"
Height = 375
Index = 0
Left = 240
TabIndex = 0
Top = 120
Width = 975

End

Begin VB.Shape shpLED
BorderColor = &HOOO0O000FF&
FillColor = &HOOOO0O00FF&
FillsStyle = 0 'Solid
Height = 375
Index = 7
Left = 840
Shape = 3 'Circle
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Top = 3480
Width = 375

End

Begin VB.Shape shpLED
BorderColor = &HOOOOOOFF&
FillColor = &HOOOOOOFF&
FillStyle = 0 'Solid
Height = 375
Index = 6
Left = 840
Shape = 3 'Circle
Top = 3000
Width = 375

End

Begin VB.Shape shpLED
BorderColor = &HOOOOOOFF&
FillColor = &HOOOOOOFF&
FillStyle = 0 'Solid
Height = 375
Index = 5
Left = 840
Shape = 3 'Circle
Top = 2520
Width = 375

End

Begin VB.Shape shpLED
BorderColor = &HOOO0O000FF&
FillColor = &HOOOOOOFF&
FillStyle = 0 'Solid
Height = 375
Index = 4
Left = 840
Shape = 3 'Circle
Top = 2040
Width = 375

End

Begin VB.Shape shpLED
BorderColor = &HOOOOOOFF&
FillColor = &HOOOOOOFF&
FillStyle = 0 'Solid
Height = 375
Index = 3
Left = 840
Shape = 3 'Circle
Top = 1560
Width = 375

End
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Begin VB.Shape shpLED

BorderColor &HOOOO000FF&
FillColor = &HOOOOQOO0FF&
FillStyle = 0 'Solid
Height = 375
Index 2
Left = 840
Shape = 3 'Circle
Top = 1080
Width = 375
End
Begin VB.Shape shpLED
BorderColor &HOOO000FF&
FillColor = &HOOOOQO0FF&
FillStyle = 0 'Solid
Height = 375
Index = 1
Left = 840
Shape = 3 'Circle
Top = 600
Width = 375
End
Begin VB.Shape shpLED
BorderColor = &HOOOO000FF&
FillColor = &HOOOOQO00FF&
FillStyle = 0 'Solid
Height = 375
Index = 0
Left = 840
Shape = 3 'Circle
Top = 120
Width = 375
End
End
Attribute VB Name = "Forml"
Attribute VB GlobalNameSpace = False
Attribute VB Creatable = False
Attribute VB PredeclaredId = True
Attribute VB Exposed = False

Private Sub cmdExit Click()

If MSComml.PortOpen Then
MSComml .PortOpen = False

End If

End

End Sub

Private Sub cmdSend Click()
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Dim t As Integer
Dim i As Integer
t =0
For i = 0 To 7
t=t + (2 7~ i) * (1 - shpLED(i).FillStyle)
Next i
MSComml .Output = Chr (t)
End Sub

Private Sub Form Load ()
MSComml.Settings = "9600,N,8,1"
MSComml .CommPort = 1

MSComml .PortOpen = True

End Sub

Private Sub IbILED_Click (Index As Integer)
SshpLED (Index) .FillStyle = 1 - shpLED(Index) .FillStyle
End Sub

Private Sub MSComml_OnComm ()
Dim t As String
Dim n As Integer
Dim i As Integer
If MSComml.CommEvent = comEvReceive Then
n = Asc (MSComml.Input)
For i = 0 To 7
chkSW (i) .Value = n Mod 2
If chkSwWw(i) .Value = 0 Then

chkSW (i) .Caption = "Switch " & Str(i) &
" off"
Else
chkSW (i) .Caption = "Switch " & Str(i) &
" OD"
End If
n =Fix(n / 2)
Next i
End If
End Sub
6. Giao tiép v&i MODEM
6.1. Giao tiép

Qua trinh trao ddi dir liéu gitta may tinh va Modem dugc thuc hién theo co ché bat
tay phan cung hay phan mém.
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- Bit tay phin cirng: may tinh mudn truyén dir liéu thi cho RTS =1 va cho
Modem tra 161 bang tin hi¢u CTS. Nguoc lai, Modem muon truyén dit li¢u thi cho
DSR =1 va cho tin hiéu DTR tir may tinh.

- Bit tay phan m{%m: ding ky tu Xon (Ctrl-S) va Xoff (Ctrl-Q) dé bit dau truyén
hay két thic truyén.

Cic giao thirc truyén dir liéu trén Modem:

- XModem: chia thanh khi 128 byte, mdi khdi chén thém CRC 4 byte.

- YModem: khdi 1024 byte.

- ZModem: khbi co kich thudc thay d6i tuy theo dudng truyén.

Quy tic truyén 1énh trén Modem:

- Mbi dong 1énh cia modem bét ddu bang ky tw AT, ngoai trir [énh A/ va +++.
- Dong 1énh co thé chtra nhiéu lénh.

- Két thuc 1énh bang ky ty Enter (ma ASCII 13 13) ngoai trir énh A/ va +++.

- Dong 1énh cudi cung dugc luu trong modem. Co thé dung Iénh A/ dé thuc hién lai
1énh nay.

- Théng bao két qua thuc hi¢n 1énh cua modem co thé & dang tir chir hay sd( gia tri
mac dinh 1a chit). C6 thé st dung 1énh V d¢€ lya chon dang thong bao 1a chir hay
sO.

- D?: hoat dong ding, modem can c6 cac thong s6 xac dinh. Néu khong co sy thay
doi can thiét, modem hoat d(f)r}g theo gia tri mac dinh(default). Néu thong so trong
1€nh bi bo qua, gia tri thong s6 mac dinh 1a 0.

6.2. Cac Iénh co ban cua Modem

Lénh Mo ta

+++ Chuyén Modem sang ché do 1énh

A/ Lap lai 1€nh trudc

A Cho phép két ndi va phat tin hidu séng mang. Modem s& bao tin hiéu CONNECT
néu thu duoc tin hiéu séng mang tir modem dau cudi. Néu khong thu duoc séng
mang, modem s& gac may va thong bao NO CARRIER

DPn Quay s6 dién thoai n dang xung

DTn Quay s6 dién thoai n dang tone

HO Géc may

HI Nhac may

00 Chuyén vé ché do dit lidu

Ol Ché d¢ diéu chinh Modem

Q0 Cho phép Modem gdi thong bao dén DTE (mic dinh)

Ql Cam Modem goi thong bao

Q2 Goi thong bao khi Modem chu dong két ndi, khong goi khi Modem nhan cudc
go1

Vo Nhan thong bao dang sd
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Vi Nhén thong bdo dang ky tu (mac dinh)

Sn=V | Nap gia tri V vao thanh ghi Sn
S0 = V: chd V hoi chuodng trudce khi tra 101, V = 0 — 255 (mac dinh V = 0: khong
tra 101)
S6 = V: chd V gidy trude khi quay sd (mic dinh V =2)
S7=V: cho V gidy ké tir lic goi dén lic nhan duoc tin hiéu, néu khong sé& thong
béo 16i

Sn? Doc ndi dung thanh ghi Sn

Z0 Reset Modem vé ciu hinh 0

Z1 Reset Modem vé ciu hinh 1

L0, LI, | Am luong loa Modem

L2,L3

MO Tt loa

MI M loa cho dén khi nhan dugc song mang (mic dinh)

M2 Mo loa

M3 Tat loa khi quay s va nhan song mang

6.3. Cac thanh ghi théng dung trén modem

Thanh ghi SO: x4c dinh s6 hoi chudng r}h@n duqc ma sau d6 modem sé€ tra 161 mot
cach tu dong. Gia tri trong thanh ghi nay co6 thé thay doi trong khoang tir 0-255. mac dinh
gia tri 1a 0 (khong tra 161).

~_ Thanh ghi S1: Thanh ghi S1 chi ¢6 tac dung khi thanh ghi SO khac 0, dung dé dém
s0 hoi chudng thu dugc.

Thanh ghi S2: x4c dinh gié tri thap phan cua cac ky tu (ma ASSCII) dugc dung lam
ky tu thoat, Gia tri mac dinh 1a 43(+)

Thanh ghi S3: xac dinh ky tu dugc dung dé két thiic mot dong 1énh, mic nhién 1a 13
(twong tng 1a Enter)

Thanh ghi S4: x4c dinh ky tu xudng dong sau ky tu két thuc, gia tri mac nhién 1a 10
(line feed)

Thanh ghi S5: x4c dinh phim xo04 lui, gid tri mac nhién la 8 (backspace)

) Thanh ghi S6: xac dinh thoi gian doi sau khi truy cép duong dién thoai va trude khi
tién hanh quoay digit dau tién trong mot 1énh quay so0. Day la thoi gian tri hoan cho phép dé
dial tone cung cap tir duong truyén. Gia tri mdc nhién va to1 thiéu 1a 2s.

Thanh ghi S7: xac dinh thoi gian ma modem doi tin hi€éu song mang trude khi gac
may. Gia tri mac dinh la 30s.
Thanh ghi S8: xac dinh thoi gian tam dimg cho mdi ddu phay ',' trong chudi 1énh
quay s0. Gia tri mac dinh 1a 2s
~ Thanh ghi S9: xac dinh thoi gian ma tin hiéu song mang phai hi¢n dién ~dé modem
co the nhén biét duogc, gia tri mac dinh 1a 600ms. Gia tri ndy néu qua 16n s€ gay 161 trong dir
li¢u truyen.
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Thanh ghi S10: xac dinh thoi gian cho phep tin hiéu song mang c6 thé bién mat
trong chéc 14t nao d6 ma khong cat cudc ndi. On dinh trong khoang 100-25500ms, gia tri
mic nhién tily vao kha ning chdng nhidu cua timg modem, thuong 13 700ms.

Thanh ghi S11: x4c dinh téc d6 quay sb khi sir dung phuong phap quay sd tone, gia
tr1 mdc nhién tuy vao modem, thuong vao khoang 70ms.
Thanh ghi S12: xac dinh thoi gian an toan khi truy nhép vao ky tu thoat (+++). Néu

gia tri nho qua c6 thé nhap khong kip, gia tri 16n qué so véi toc do nhap ciing khong the
thoat duoc.

6.4. Cac thong bao cua Modem

Dang ky tw Dang so0 Y nghia
OK 0 Lénh thanh cong
CONNECT 1 Két n6i 300 bps
RING 2 Co tin hi¢u chudng
NO CARRIER 3 Khéng c6 séng mang
ERROR 4 Ldi: nhéan 1énh khong gié tri, sai kiém tra, hang 1énh qué dai
CONNECT 1200 |5 Két ndi 1200bps
NO DIAL TONE 6 Khéng c6 4m hiéu moi quay sb
BUSY 7 My ban
NO ANSWER 8 Khoéng c6 tin hi¢u tra 101
CONNECT 2400 | 10 Két n6i 2400bps
CONNECT 4800 |11 Két n6i 4800bps
CONNECT 9600 | 12 Két n6i 9600bps
CONNECT 14400 |13 Két ndi 14400bps
CONNECT 19200 |14 Két n6i 19200bps
CONNECT 16800 | 15 Két n6i 16800bps
CONNECT 57600 | 18 Két n6i 57600bps
CONNECT 7200 |24 Két n6i 7200bps
CONNECT 12000 |25 Két n6i 12000bps
CONNECT 28800 |32 Két n6i 28800bps
CONNECT 115200 | 33 Két ndi 115200bps
CARRIER 300 40 Phat hién sobng mang
CARRIER 9600 50 Phat hi¢n song mang
CARRIER 28800 58 Phat hién sobng mang
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Vi du 1ap trinh diéu khién Modem nhu sau:

. Modem example M=l E3
File send: ID:'xacceI.e:-:e
BEKE Send
File receive: I c
ave

Dial: I

Open Port | Dial | Bl |

Digconnected

Hinh 4.13 — Giao tiép va diéu khién Modem
Chuong trinh nguon:
VERSION 5.00

Object = "{648A5603-2C6E-101B-82B6-
000000000014} #1.1#0"; "MSCOMM32.0CX"
Object = "{F9043C88-F6oF2-101A-A3C9-

08002B2F49FB}#1.2#0"; "COMDLG32.0CX"
Begin VB.Form frmModem

Caption = "Modem example"
ClientHeight = 4065
ClientlLeft = 60
ClientTop = 345
ClientWidth = 5925
LinkTopic = "Forml"
ScaleHeight = 4065
ScaleWidth = 5925
StartUpPosition = 3 'Windows Default
Begin VB.CommandButton cmdSave
Caption = "Save"
Height = 495
Left = 4320
TabIndex = 14
Top = 1320
Width = 1095
End
Begin VB.TextBox txtReceive
Height = 375
Left = 960
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TabIndex

Top

Width
End

Begin VB.Timer Timerl

Enabled
Interval
Left
Top

End

Begin VB.CommandButton

Caption

Height

Left

TabIndex

Top

Width
End

Begin VB.TextBox txtDial

Height

Left

TabIndex

Top

Width
End

Begin VB.CommandButton

Caption

Height

Left

TabIndex

Top

Width
End

Begin VB.CommandButton

Caption

Height

Left

TabIndex

Top

Width
End

Begin VB.CommandButton

Caption
Height
Left
TabIndex
Top

12
1320
3015

0 'False
1000
4920
2400

cmdExit
"Exit"
495
4560

10

2880
975

375
960
.
2400
2895

cmdDial
"Dial"
495
1680

5

3000
1095

cmdSend
"Send"
495
4320

4

720
1095

cmdOpen
"Open Port"
495

240

3

3000
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Width = 1215

End

Begin VB.CommandButton cmdBrowse
Caption = "Browse"
Height = 495
Left = 4320
TabIndex = 1
Top = 120
Width = 1095

End

Begin MSComDlg.CommonDialog diagSend
Left = 4200
Top = 3120
_ExtentX = 847
_ExtentY = 847
_Version = 393216

End

Begin VB.TextBox txtSend
Height = 375
Left = 960
TabIndex = 0
Top = 360
Width = 3015

End

Begin MSCommLib.MSComm MSComml
Left = 5160
Top = 3000
_ExtentX = 1005
_ExtentY = 1005
_Version = 393216
DTREnable = -1 'True
Handshaking = 2
NullDiscard = -1 'True
RThreshold = 1
RTSEnable = -1 'True

End

Begin VB.Label Label3
Caption = "File receive:"
Height = 375
Left = 0
TabIndex = 13
Top = 1320
Width = 855

End

Begin VB.Label 1blReceive
Caption = "Receive file !!! Select

file name."
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ForeColor = &HOOOOOOFF&
Height = 375
Left = 840
TabIndex = 11
Top = 1920
Visible = 0 'False
Width 2895

End

Begin VB.Label 1lblStatus
Caption = "Disconnected"
Height 375
Left = 120
TabIndex = 9
Top = 3720
Width 5775

End

Begin VB.Label Label?2
Caption = "Dial:"
Height 375
Left = 120
TabIndex = 8
Top = 2400
Width = 735

End

Begin VB.Label Labell
Caption = "File send:"
Height 375
Left = 120
TabIndex = 6
Top = 360
Width = 735

End

Begin VB.Label 1blSize
ForeColor = &HOOFF0000&
Height 375
Left = 960
TabIndex = 2
Top = 840
Width = 1815

End

End
Attribute VB Name = "frmModem"

Attribute VB GlobalNameSpace = False
Attribute VB Creatable = False
Attribute VB PredeclaredId = True
Attribute VB Exposed = False

Private Connected As Boolean
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Private SendFlag As Boolean

Private ReceiveFlag As Boolean

Private FileReceive As Integer

Private CRFlag As Boolean

Private Sub cmdBrowse Click()

On Error GoTo Loi

diagSend.FileName = ""

diagSend.Filter = "All files(*.*) |*.*"

diagSend.InitDir = App.Path

diagSend. ShowOpen

txtSend.Text = diagSend.FileName

1blSize.Caption = Str(Round(FilelLen (txtSend.Text) /
1024, 2)) + "KB"

Exit Sub

Loi:

1blSize.Caption = "0 KB"

txtSend.Text = ""

End Sub

Private Sub cmdDial _Click()
If Not MSComml.PortOpen Then

MsgBox  "Comm Port Closed. Open first!!!",
vbOKOnly + vbCritical, "Error"
ElseIf Trim(txtDial.Text) = "" Then
MsgBox "Enter phone's number!!!"™, vbOKOnly +
vbCritical, "Error"
Else
If cmdDial.Caption = "Dial" Then
MSComml.QOutput = "ATDT" & Trim(txtDial.Text)
+ vbCr
cmdDial.Caption = "Hang up"
lblStatus.Caption = "Dialing ..."
Else
MSComml.Output = "ATHI" + vbCr
cmdDial.Caption = "Dial"
1lblStatus.Caption = "Hang up"
End If
End If
End Sub

Private Sub cmdExit Click()

If MSComml.PortOpen Then
MSComml .PortOpen = False

End If

End

End Sub
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Private Sub cmdOpen_Click ()
MSComml .PortOpen = Not MSComml.PortOpen
If MSComml.PortOpen Then

cmdOpen.Caption = "Close Port"
MSComml .OQutput = "ATS0=5" + vbCr
Call Form Load
Else
cmdOpen.Caption = "Open Port"
lblStatus.Caption = "Disconnected"
End If
End Sub

Private Sub cmdSave Click()
FileReceive = FreeFile
ReceiveFlag = True
Timerl.Enabled = False

Do
diagSend.FileName = ""
diagSend.ShowSave
If Trim(diagSend.FileName) = "" Then
MsgBox "File name error!!",
vbCritical + vbOKOnly, "Error"
End If
Loop While Trim(diagSend.FileName) = ""
txtReceive.Text = diagSend.FileName
MSComml.Output = "RECEIVE" + vbCr
Open Trim(txtReceive.Text) For Output As
#FileReceive
End Sub

Private Sub cmdSend Click()
Dim FileNum As Integer
Dim Buffer As String
If Not MSComml.PortOpen Then
MsgBox  "Comm Port Closed. Open first!!!",
vbOKOnly + vbCritical, "Error"
ElseIf Not Connected Then

MsgBox "Not connected!!!", vbOKOnly +
vbCritical, "Error"
ElseIf Trim(txtSend.Text) = "" Then
MsgBox "Select a file to send!!!"™, vbOKOnly +
vbCritical, "Error"
Else
MSComml.Output = "SEND" + vbCr
Do
DoEvents
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Loop While Not SendFlag
FileNum = FreeFile
Open Trim(txtSend.Text) For Input As #FileNum
Do
Input #FileNum, Buffer
If Right (Buffer, 1) <> vbCr Then Buffer =
Buffer + vbCrLf
MSComml .Output = Buffer
Loop While Not EOF (FileNum)
MSComml.Output = "END FILE"
Close #FileNum
SendFlag = False
End If
End Sub

Private Sub Form_Load ()
Connected = False
SendFlag = False

ReceiveFlag = False
CRFlag = False
End Sub

Private Sub MSComml_OnComm ()
Dim Buffer As String
Dim Bufferl As String
Dim Buff As String
Dim i As Integer
Select Case MSComml.CommEvent
Case comEvRing
1blStatus.Caption = "Ringing..."
Case comEvCD
If MSComml.CDHolding Then

1blStatus.Caption = "Connected"
Connected = True

Else
1blStatus.Caption = "Disconnected"
Connected = False

End If

Case comEvReceive

Buffer = MSComml.Input

If InStr(Buffer, "SEND") Then
Timerl.Enabled = True
Exit Sub

End If

If InStr (Buffer, "RECEIVE") Then
SendFlag = True
Timerl.Enabled = False
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Buffer = ""
Exit Sub

End If

If InStr(Buffer, "CONNECT") Then
Connected = True

1blStatus.Caption = "Connected"
Exit Sub
End If
If ReceiveFlag Then
Bufferl = ""
For i = 1 To Len (Buffer)

Buff = MidS$ (Buffer, i, 1)
If Buff = Chr$(13) Then
CRFlag = True
Buff = ""
ElseIf Buff = Chr$(10) Then
CRFlag = False
Buff = ""
If Not CRFlag Then
Bufferl = Bufferl + Buff
End If
Next i
Print #FileReceive, Bufferl
End If
If InStr (Buffer, "END FILE") Then
Close #FileReceive
Call Form Load
End If
Case comEVEOF
1blStatus "Disconnected"
Connected = False
End Select
End Sub

Private Sub Timerl _Timer ()
1lblReceive.Visible = Not lblReceive.Visible
End Sub

Private Sub txtSend_ LostFocus ()

On Error GoTo Loi

1blSize.Caption = Str(Round(FilelLen (txtSend.Text) /
1024, 2)) + "KB"

Exit Sub

Loi:

1blSize.Caption = "0 KB"

txtSend.Text = ""

End Sub
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7. Mang 485

Chuan RS232 diung duong truyén khong cén bang vi cac tin hi¢u ldy chuan 1a GND
chung nén dé bi 4nh huong cua nhiéu lam tc do va khoang cach truyén bi gioi han. Khi
mudn ting khoang cach truyén, mét phuong phap c6 thé sir dung 1a ding 2 day truyén vi sai
vi luc nay 2 day co cung dic tinh nén sé loai trir dugce nhiéu chung. Hai chuan duoc st dung
1a RS422 va RS485 nhung thong thudng sir dung RS485. Dién ap vi sai yéu cu phai 16n
hon 200mV. Néu V5 > 200 mV thi twong tmg voi logic 1 va Vg <-200 mV twong tng véi
logic 0. Chudn RS485 str dung hai dién tré két thuc 1a 120 Q tai hai dau xa nhat ciia dudng

truyén va sur dung day xoan doi.

Vee MAXIMN vz
I MAX458 |
MAX490
5
3 YT
S . : B I .-rx_,fx_,f"lx__z"\
=1 L&
2 u —hv YOS
RO RO 'xﬁe*ﬂ J A xb\D — i
.
4 |
GND GhD
Hinh 4.13 — Chuan giao tiép RS422
Yy AR
0l — s VYV ( CVYVV 6 *
D &4 D
( 7\ "
DE = n ) VT 8 L R
T
RO — R R >—3— RO
LA R / \V R /
MAXIMN o S y 0 S\ A
MAX48T y| \r
MAX483
MAX485 L L
MAX 487 CE RO RE ] CE  ROERE
MAXT487
Hinh 4.14 — Chuéan giao tiép RS485
Céc dac tinh ky thuat:
Pic tinh RS422 RS485
S6 thiét bi truyén 1 32
S6 thiét bi nhan 10 32
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Chiéu dai cable cyc dai 1200m 1200m

Téc d6 truyén cuc dai (tir 12 — 1200m) | 10Mps — 100Kbps | 10Mps — 100Kbps
Dién 4p cuc dai tai ngd ra thiét bi truyén -0.25V = 6V -7V = 12V

Dién ap ngd vao thiét bi nhan -10V = 10V STV + 12V

Péi voi chuan RS232, khoang cach truyén khong cho phép di xa nén khi mudn thuc
hién truyén ¢ khoang cach xa thi phai chuyén tir RS232 sang chuan RS485 dé truyén di va
sau do chuyén tor RS485 sang RS232 dé may tinh cé thé nhan dang duogc. So dd mach
chuyén d6i tir RS232 sang RS485 va nguoc lai mo ta nhu sau:

7
3
O—ﬁ 4l A g 120 ;1
© 2 X 13 12 3 B 6
o3 1 I R1IN R10OUT VCCEE 1 7
o 3 | 1 14 11 RE RO - b—p
o TI0UT TLIN o
S oo It MAX485
E CON8
o
5 I( 6 MAX232 3
o i
DB9 |1>) ! - 4—Ij\ o 5 4
= “o, > 5 o+ - _1_ 7 A DI —0
v 5 2 9 8. |s B 3
X ®2- 10u 1o % 2 120
vee 10u “i si 'i o
MAX485 =
10u

Hinh 4.15 — Chuyén doi tir RS323 sang RS485 va nguoc lai
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