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Abstract

This paper presents the simple method design utilizing of hardware and software for
microcomputer and microcontroller MCS-51. In this system can controlling of electrical
equipment on-off in other place for a long distance or in high building. Using standard serial

communication RS-422 and display on window system by Delphi Program.
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DESCRIPTION

Bidirectional Data Bus

Eight /O pins Gesignated as Port A

Eight /O pins Gesignated as Port B

Eight /O pins Gesignated as Port C

Upper and Port C lower

Read from device control

Write to device control

System reset

Device select

Power and Ground

1/O port select
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SYSTEM BUS taz PORT 8255 BUS
4 9/ o/ o ] 14
SYSTEM BUS veeuesa v-3155 selfundgyananindlulns duvuia 40 PIN §al4
y ¥
Auduveeszuunndesns wievl¥fuuesaveoyeauin Aar 1 A4 edideanansads
PORT 1 toz1dayae INTO , INT1 , TO , T1 senuuivesutlszgnalaqnld daunesn 8255

& ga | 4 14 & o 9 “ d o L4 & o 1 a dy
BUS #1431 /dnwesniwes 8255 duimihiidluneindunmaeninniidumnic usamseanail

USER PORT1 HaAATH 000H+8255 offset addr = actual
PORT A AMMUALBAIATA 0000H+00H = 0000H
PORT B AMMUBAIATA 0000H+01H = 0001H
PORT C AUMUABAATE 0000H+02H = 0002H
PORT D AMMUOAIATE 0000H+03H = 0003H

Aouti 1¥nunesm 8255 Flédeaimsdimualuuamsiiu (configulation) YeanesM

a ° ' 3 &

AB uaz ¢ Widuwesmdunynmisieninn Taovimsifioust control code ‘l1/fi Mode Port 44
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Port A Port C Uu Port B Port C AW Control code
(PAO-PAT) (PC4-PC7) (PB0-PB7) (PC0-PC3) (HEX)
Output Output Output Output 80H
Output | Output Output Input 81H
Output Output Input Output 82H
Output Output Input Input 83H
Output Input Output Output 88H
Output Input Output Input 89H
Output Input Input Output 8AH
Output Input Input Input 8BH
Input Output Output Output 90H
Input Outpuf Output Input 91H
Input . Outout Input Output 92H
Input Output Input Input 93H
Input A Input Output Output 98H
Input Input Output Input 99H
Input Input Input Output 9AH
Input Input Input Input 9BH

@1519N 7 8255 MODE 0 CONFIGULATION
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TRIGGER on CH1

CURSORS on CH1 RERNREY R 750my DC

R - Holdofé 40ns
CH1i MEASUREMENTS

--—- 2.8910V top 3.283Y per 498 ,65us

--- 5,1980V max 3.33v Min 992my

Ay 2.2080v freq 2.005kHz pkpk 2.34V

JUN3.1 namsdyapaeynsu RS-422 Nssus 0 iAs
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TRIGGER on CHt

CURSORS on CHi JULN4 550my OC

o o P Patod ™40
CH1 MEASUREMENTS

--= 2.7910V top 3.421v per 498 .50us

--- 4,9990V Max 3.78y Min 608mY

ay  2.2080v freq 2 .006kHz  pkpk 3.17Y

JUN3.2 uanedgyanmeynsy RS422 fiszoe 45 iRs

TRIGGER on CHi

CURSORS on CHi EANRRREY 225mY OC

[ »> Holidoff 40ns
CH1 MEASUREMENTS
-~ 2 4660V top R 4 451y per 498 .50us
=== 4 6740V max 445V  nmin 160y
Ay 2 .2080V freq 2.006kHz pkpk 4.23y

U 3.3 uansdryrnaeynsy RS422 fiszoe 150
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sk kR kR Ak ko ko okok ok ok kokok ok ok ok ok koK kkokkkokk
’

;* ORIGIN 0000H *
;* PROT 0000H-0003H *
;* WEE MOVE LIGHT PROGRAM  *

;* USE TWE DELAY TIME *
T -
ORG 0000H

V_DLYTIMEI1L: EQU 01H
V_DLYTIME12: EQU 50H
V_DLYTIME13: EQU 00H
V_DLYTIME21: EQU 01H
V_DLYTIME22: EQU 20H
V_DLYTIME23: EQU 00H
V_INIPORT:  EQU 80H
V_PORTA: EQU 0000H
V_PORTB: EQU 0001H
V_PORTC: EQU 0002H
V_CONPORT:  EQU 0003H
V_RAM_PORTA: EQU 20H
V_RAM_PORTB: EQU 21H
V_RAM_OFF:  EQU 22H
V_RAM ON:  EQU 234
V_RAM CH:  EQU 24H
V_RAM_STATE: EQU 25H
V_STARTI: EQU A%
V_START2: EQU W
V_CANCEL:  EQU #

V_TABLE: EQU 1000H



WAIT:
WAIT1:

CHO0_ON:
CHO1_ON:
CHO02_ON:
CHO3_ON:
CHO4_ON:
CHO5_ON:
CHO06_ON:
CHO7_ON:

PORTA_ON:
PORTB_ON:
CHO0_OFF:
CHO1_OFF:
CHO2_OFF:
CHO3_OFF:
CHO04 OFF:
CHO5 OFF:
CHO6_OFF:
CHO7 OFF:
PORTA_OFF:
PORTB_OFF:

END_TABLE:

MOV
MOV
MOV
DINZ
DINZ

EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU

EQU

SP,#5FH
R1,#40H
R2,#00H
R2,$
RI1,WAIT1

00000001B
00000010B
00000100B
00001000B
00010000B
00100000B
01000000B
10000000B
11111111B
11111111B
11111110B
11111101B
11111011B
11110111B
11101111B
11011111B
10111111B
01111111B
00000000B
00000000B

00H



V_INITIAL: MOV A#V_INIPORT

MOV DPTR#V_CONPORT
MOVX @DPTR,A
MOV V_RAM_PORTA #00H
MOV AV_RAM_PORTA
MOV DPTR,#V_PORTA
MOVX @DPTR,A
MOV V_RAM_PORTB,#00H
MOV A,V_RAM PORTB
MOV DPTR,#V_PORTB
MOVX @DPTR,A
LIMP V_MAIN
V_INIT_SP: PUSH A
MOV TMOD,#00100000B
MOV SCON,#01010010B
MOV PCON,#10000000B
MOV A,#0FDH
MOV TH1,A
SETB TR1 ;TR1 IS TCON.6
POP A
RET
ORG 0100H
V_MAIN: LCALL V_INIT_SP
LCALL V_RX
LCALL V_TX

CINE A#V_STARTLV_CHKSTART



AIMP
V_CHKSTART: CINE
V_START: LCALL’

LCALL

CINE

AIMP
V_CHK_CH: MOV
V_CHK_STATE: LCALL

LCALL

CINE
AIMP

V_CHK_OFF: CINE
AIMP
V_CHK_ON: CINE

V_CHK_PASS: MOV

MOV

NEXTO00: CINE

NEXTO1: CJNE
LIMP
NEXTO02: CINE
LIMP
NEXTO03: CINE
LIMP
NEXTO04: CINE
LIMP

V_START
AM#V_START2,V_MAIN

V_RX

V_TX

A#V_CANCEL,V_CHK_CH
V_MAIN

V_RAM_CH,A

V_RX

V_TX  ;ADD TO CHECK DATA

A,#V_CANCEL,V_CHK_OFF
V_MAIN

A#0'V_CHK_ON
V_CHK_PASS
A#1'V_CHK_STATE

V_RAM STATE,A

A,V _RAM CH

A#0' NEXTO1
V_CHO00
A#1' NEXTO02
V_CHO1
A#2' NEXTO3
V_CHO02
A #3' NEXTO04
V_CH03
A#4 NEXTO5
V_CHO04



NEXTO05:
NEXTO06:
NEXTO07:
NEXTO08:
NEXTO09:
NEXT10:
NEXT10_1:
NEXT11:
NEXTI1_I:
NI;ZXTIZ:
NEXT12_1:
NEXT13:
NEXT13_1:
NEXT14:
NEXT14_1:

NEXT15:

CINE
LIMP
CINE
LIMP
CINE

CINE

CINE
LIMP

LIMP
CINE

CINE
LIMP
CINE

CINE
LIMP
CINE

CINE

CINE
LIMP
CINE

CINE
LIMP
CINE

A#5' NEXT06
V_CHO5

A #6' NEXT07
V_CHO06

A#T NEXTO8
V_CH07

A#8 NEXT09
V_CHO08

A#9' NEXT10
V_CHO09
A#ANEXTI0_1
V_CHI0

A#a' NEXTI11
V_CHI0
A#B'NEXTI1 1
V_CHI1

A#b NEXT12
V_CHII

A#C' NEXTI2_1
V_CHI2

A#c NEXTI3
V_CHI2
A#D'NEXTI13_1
V_CHI3

A#d' NEXT14
V_CHI13

AH#E NEXT14_1
V_CH14

A#¢ NEXT15
V_CH14

A#F NEXTI5_1
V_CHIS



NEXT15_1: CINE A#f NEXT PORTA

LIMP V_CHIS

NEXT _PORTA: CINE  A#@ NEXT PORTB
LIMP V_PORTA_ON

NEXT PORTB: CINE  A#*NEXT READAB
LIMP V_PORTB_ON

NEXT_READAB: CINE  A#R'NEXT READAB 1
LIMP V_READ PORTAB
NEXT_READAB_1: CINE  A#r,V_END

LIMP V_READ_PORTAB
V_END:  AIMP V_MAIN
ORG 0DOOH
V_TX: PUSH IE
CLR ES ;ESISIE4
CLR TI sTIIS SCON.1
MOV  SBUF,A
INB  TL$
CLR TI ;CLEAR TI OR NOT TEST IT
POP IE
RET
ORG OE00H
V_RX: PUSH IE
CLR ES

GETCHR1: INB RLS$
CLR RI -RI IS SCON.0



MOV  ASSBUF

POP IE
RET
ORG OF0H
V_CH00: MOV AV_RAM STATE
CINE A#1'V_CHO0_OFF
MOV V_RAM_ON,#CHO00_ON
LCALL V_ON_PORTA
MOV A#O0H
LCALL V_SEND_PC
LIMP V_MAIN
V_CH00_OFF: MOV V_RAM_OFF#CHO00_OFF
LCALL V_OFF_PORTA
MOV AHO1H
LCALL V_SEND_PC
LIMP V_MAIN
V_CHOl: MOV A,V_RAM STATE
CINE A#1'V_CHO1_OFF
MOV V_RAM_ON#CHO0l_ON
LCALL V_ON_PORTA
MOV A #02H
LCALL V_SEND_PC
LIMP V_MAIN
V_CHOl1_OFF: MOV V_RAM_OFF #CH01_OFF

LCALL V_OFF_PORTA



MOV A#03H

LCALL V_SEND_PC
LIMP V_MAIN
V_CH02: MOV A,V_RAM_STATE
CINE A#1'V_CHO02_OFF
MOV V_RAM_ON,#CH02_ON
LCALL V_ON_PORTA
MOV A#04H
LCALL V_SEND_PC
LIMP V_MAIN
V_CH02_OFF: MOV V_RAM_OFF #CH02_OFF
LCALL V_OFF_PORTA
MOV A#OSH
LCALL V_SEND _PC
LIMP V_MAIN
V_CHO3: MOV A,V _RAM STATE
CINE A#1',V_CH03_OFF
MOV V_RAM_ON,#CH03_ON
LCALL V_ON_PORTA
MOV AHO6H
LCALL V_SEND_PC
LIMP V_MAIN
V_CHO03_OFF: MOV V_RAM_OFF #CHO03_OFF
LCALL V_OFF_PORTA
MOV AHOTH
LCALL V_SEND_PC

LIMP V_MAIN



V_CHO04: MOV A,V_RAM_STATE

CINE A#1'V_CH04_OFF
MOV V_RAM_ON,#CH04 ON
LCALL V_ON_PORTA
MOV A#08H
LCALL V_SEND_PC
LIMP V_MAIN
V_CH04_OFF: MOV V_RAM OFF#CHO04 OFF
LCALL V_OFF_PORTA
MOV AHO9H
LCALL V_SEND_PC
LIMP V_MAIN
V_CHO05: MOV A,V_RAM STATE
CINE A#1,V_CH05_OFF
MOV V_RAM_ON,#CHO05_ON
LCALL V_ON_PORTA
MOV AHOAH
LCALL V_SEND_PC
LIMP V_MAIN
V_CHO05 OFF: MOV V_RAM_OFF#CHO05_OFF
LCALL V_OFF_PORTA
MOV A#OBH
LCALL V_SEND _PC

LIMP V_MAIN



V_CH06: MOV A,V_RAM STATE

CIJNE A#1'V_CH06_OFF
MOV V_RAM_ON,#CHO06_ON
LCALL V_ON_PORTA
MOV AH#OCH
LCALL V_SEND_PC
LIMP V_MAIN
V_CHO06_OFF: MOV V_RAM_OFF #CH06 _OFF
LCALL V_OFF_PORTA
MOV A#ODH
LCALL V_SEND_PC
LIMP V_MAIN
V_CHO7: MOV A,V_RAM STATE
CINE A#1'V_CHO7_OFF
MOV V_RAM_ON,#CHO07 ON
LCALL V_ON_PORTA
MOV AHOEH
LCALL V_SEND _PC
LIMP V_MAIN
V_CHO7_OFF: MOV V_RAM_OFF#CH07_OFF
LCALL V_OFF_PORTA
MOV AH#OFH
LCALL V_SEND_PC

LIMP V_MAIN



V_CHO8: MOV A,V_RAM_STATE

CINE A#1'V_CHO8_OFF
MOV V_RAM_ON,#CH00_ON
LCALL V_ON_PORTB
MOV AH#10H
LCALL V_SEND_PC
LIMP V_MAIN
V_CHO08_OFF: MOV V_RAM_OFF#CHO00_OFF
LCALL V_OFF_PORTB
MOV A#11H
LCALL V_SEND_PC
LIMP V_MAIN
V_CH09: MOV AV_RAM_STATE
CINE A#1'V_CHO09_OFF
MOV V. RAM_ON,#CHO1 ON
LCALL V_ON_PORTB
MOV AH#12H
LCALL V_SEND_PC
LIMP V_MAIN
V_CHO09_OFF: MOV V_RAM_OFF #CHO1_OFF
LCALL V_OFF_PORTB
MOV A#13H
LCALL V_SEND_PC

LIMP V_MAIN



V_CHI0: MOV AV_RAM_STATE

CINE A#1'V_CHI10_OFF
MOV V_RAM_ON,#CH02_ON
LCALL V_ON_PORTB
MOV A#14H
LCALL V_SEND_PC
LIMP V_MAIN
V_CH10_OFF: MOV V_RAM_OFF #CH02_OFF
LCALL V_OFF_PORTB
MOV A#15H
LCALL V_SEND_PC
LIMP V_MAIN
V_CHIl: MOV A,V_RAM STATE
CINE A#1'V_CH11 OFF
MOV V_RAM_ON,#CH03_ON
LCALL V_ON_PORTB
MOV A#16H
LCALL V_SEND _PC
LIMP V_MAIN
V_CHI1_OFF: MOV V_RAM_OFF #CH03_OFF
LCALL V_OFF_PORTB
MOV AH#1TH
LCALL V_SEND _PC

LIMP V_MAIN



V_CHI12: MOV A,V_RAM STATE

CINE A#1.V_CHI2_OFF
MOV V_RAM_ON,#CH04 ON
LCALL V_ON_PORTB
MOV A#18H
LCALL V_SEND_PC
LIMP V_MAIN
V_CHI2 OFF: MOV V_RAM_OFF #CHO04 OFF
LCALL V_OFF_PORTB
MOV AH#19H
LCALL V_SEND_PC
LIMP V_MAIN
V_CHI3: MOV AV RAM_STATE
CINE A#1'V_CHI3_OFF
MOV V_RAM_ON,#CHO05_ON
LCALL V_ON_PORTB
MOV A#1AH
LCALL V_SEND_PC
LIMP V_MAIN
V_CHI3_OFF: MOV V_RAM_OFF #CHO5_OFF
LCALL V_OFF_PORTB
MOV A#1BH
LCALL V_SEND_PC

LIMP V_MAIN



V_CH14: MOV
CINE
MOV
LCALL
MOV
LCALL
LIMP

V_CHI4 OFF: MOV
LCALL
MOV
LCALL
LIMP

V_CHI5S: MOV
CINE
MOV
LCALL
MOV
LCALL
LIMP

V_CH15_OFF: MOV
LCALL
MOV
LCALL
LIMP

A,V_RAM_STATE
A#1'V_CH14_OFF
V_RAM_ON#CHO06_ON
V_ON_PORTB

A#ICH

V_SEND_PC

V_MAIN

V_RAM_OFF#CH06_OFF
V_OFF_PORTB

A#1DH

V_SEND_PC

V_MAIN

A,V_RAM_STATE
A#1'V_CH15_OFF
V_RAM_ON,#CH07 ON
V_ON_PORTB

AH#1EH

V_SEND_PC

V_MAIN

V_RAM_OFF,#CHO07_OFF
V_OFF_PORTB

AH#IFH

V_SEND_PC

V_MAIN



V_PORTA_ON: MOV
CINE
MOV
LCALL
MOV
LCALL
LIMP
V_PORTA_OFF: MOV
LCALL
MOV
LCALL

LiMP

V_PORTB ON: MOV
CINE
MOV
LCALL
MOV
LCALL
LIMP
V_PORTB_OFF: MOV
LCALL
MOV
LCALL

LIMP

V_READ_PORTAB: MOV
CINE
MOV

A,V_RAM_STATE
A#1'V_PORTA_OFF
V_RAM_ON#PORTA_ON
V_ON_PORTA

A#20H

V_SEND_PC

V_MAIN

_RAM_OFF#PORTA_OFF
V_OFF_PORTA

A#21H

V_SEND_PC

V_MAIN

A,V_RAM STATE
A#1'V_PORTB_OFF
V_RAM_ON#PORTB_ON
V_ON_PORTB

A#22H

V_SEND._PC

V_MAIN

V_RAM_OFF#PORTB_OFF
V_OFF_PORTB

A#23H

V_SEND PC

V_MAIN

A,V_RAM STATE
A#0,V_READ PORTB
A,V_RAM_PORTA



LCALL
LCALL
LIMP

V_READ_PORTB: MOV
LCALL
LCALL
LIMP

V_ON_PORTA: MOV
MOV
ORL
MOV
MOVX

V_OFF_PORTA: MOV
MOV
ANL
MOV
MOVX

V_ON_PORTB: MOV
MOV
ORL
MOV
MOVX
RET

V_OFF_PORTB: MOV

V_INIT_SP
V_TX
V_MAIN

A,V_RAM_PORTB
V_INIT_SP

V_TX

V_MAIN

DPTR#V_PORTA
A,V_RAM_PORTA
A,V_RAM ON
V_RAM_PORTA,A
@DPTR,A

DPTR,#V_PORTA
A,V_RAM_PORTA
A,V_RAM OFF
V_RAM_PORTA,A
@DPTR,A

DPTR#V_PORTB
A,V_RAM_PORTB
A,V_RAM ON
V_RAM_PORTB,A
@DPTR,A

DPTR,#V_PORTB



MOV

MOV

MOVX

V_SEND_PC: LCALL

LCALL

RET

END

A,V_RAM_PORTB
A,V_RAM_OFF
V_RAM_PORTB,A
@DPTR,A

V_INIT_SP
V_TX



Tlsunsa build.pas

unit build;

interface

uses
Windows, Messages, SysUtils, Classes, Graphics, Controls, Forms, Dialogs,
ComDrv32, ExtCtrls;

type
TStructure = class(TForm)
CommPortDriver: TCommPortDriver;
Panell: TPanel;
Imagel: TImage;
bottom1: TShape;
bottom4: TShape;
bottom?2: TShape;
Bottom3: TShape;
procedure buttom1MouseDown(Sender: TObject; Button: TMouseButton;
Shift: TShiftState; X, Y: Integer);
procedure buttom2MouseDown(Sender: TObject; Button: TMouseButton;
Shift: TShiftState; X, Y: Integer);
procedure Bottom3MouseDown(Sender: TObject; Button: TMouseButton;
Shift: TShiftState; X, Y: Integer);
procedure bottom4MouseDown(Sender: TObject; Button: TMouseButton;
Shift: TShiftState; X, Y: Integer);
procedure FormCreate(Sender: TObject);
private
{ Private declarations }
public

{ Public declarations }



procedure ApplyCommSettings;

end;

var

Structure: TStructure;

implementation

uses Floor_1, Floor_2, Floor_3, Floor_4, Title;

{SR *DFM}

procedure TStructure.ApplyCommSettings;
var wasConnected: boolean;

begin

wasConnected := CommPortDriver.Connect;
if wasConnected then

end;

procedure TStructure.buttom1MouseDown(Sender: TObject; Button: TMouseButton;
Shift: TShiftState; X, Y: Integer);
begin
Floorl.Showmodal ;

end;

procedure TStfucture.buttom2MouseDown(Sender: TObject;
Button: TMouseButton; Shift: TShiftState; X, Y: Integer);
begin
Floor2.Showmodal;

end;



procedure TStructure.Bottom3MouseDown(Sender: TObject;
Button: TMouseButton; Shift: TShiftState; X, Y: Integer);
begin
Floor3.Showmodal;

end;

procedure TStructure.bottom4MouseDown(Sender: TObject;
Button: TMouseButton; Shift: TShiftState; X, Y: Integer);
begin
Floor4.Showmodal;

end;

procedure TStructure.FormCreate(Sender: TObject);
begin

Sleep(600);

Intro.Hide;
end;

end.



515y Floor_1.pas

unit Floor_1;

interface

uses
Windows, Messages, SysUtils, Classes, Graphics, Controls, Forms, Dialogs,
ExtCtrls;

type
TFloorl = class(TForm)
Panell: TPanel;
Image: TImage;
bottom1: TShape;
procedure bottom1MouseDown(Sender: TObject; Button: TMouseButton;
Shift: TShiftState; X, Y: Integer);
private
{ Private declarations }
public
{ Public declarations }

end;

var

Floorl: TFloorl;

implementation

uses Room_1;

{SR * DFM}



procedure TFloorl.bottom1MouseDown(Sender: TObject; Button: TMouseButton;
Shift: TShiftState; X, Y: Integer);
begin
rooml.ShowModal;

end;

end.



Tsunsu Floor_2.pas
unit Floor_2;
interface

uses
Windows, Messages, SysUtils, Classes, Graphics, Controls, Forms, Dialogs,
ExtCtrls;

type
TFloor2 = class(TForm)
Panell: TPanel;
Image: TImage;
bottom: TShape;
procedure bottomMouseDown(Sender: TObject; Button: TMouseButton;
Shift: TShiftState; X, Y: Integer);
private
{ Private declarations }
public
{ Public declarations }

end;

var

Floor2: TFloor2;
implementation
uses Room_2;

{$SR * DFM}



procedure TFloor2.bottomMouseDown(Sender: TObject; Button: TMouseButton;
Shift: TShiftState; X, Y: Integer);
begin
Room2.ShowModal;

end;

end.



Wlsunsu Floor_3.pas
unit Floor_3;
interface

uses
Windows, Messages, SysUtils, Classes, Graphics, Controls, Forms, Dialogs,
ExtCtrls;

type
TFloor3 = class(TForm)
Panell: TPanel;
Image: TImage;
bottom: TShape;
procedure bottomMouseDown(Sender: TObject; Button: TMouseButton;
Shift: TShiftState; X, Y: Integer);
private
{ Private declarations }
public
{ Public declarations }

end;

var

Floor3: TFloor3;
implementation
uses Room_3;

{SR * DFM}



procedure TFloor3.bottomMouseDown(Sender: TObject; Button: TMouseButton;
Shift: TShiftState; X, Y: Integer);

begin
Room3.Showmodal;

end;

end.



sunsu Floor_4.pas
unit Floor_4;
interface

uses

Windows, Messages, SysUtils, Classes, Graphics, Controls, Forms, Dialogs,
ExtCitrls;

type
TFloor4 = class(TForm)
Panell: TPanel;
Image: TImage;
bottom: TShape;
procedure bottomMouseDown(Sender:. TObject; Button: TMouseButton;
Shift: TShiftState; X, Y: Integer);
private
{ Private declarations }
public
{ Public declarations }

end;

var

Floord: TFloor4;
implementation
uses Room_4;

{$R * DFM}



procedure TFloor4.bottomMouseDown(Sender: TObject; Button: TMouseButton;
Shift: TShiftState; X, Y: Integer);
begin
Room4.Showmodal;

end;

end.



Tohsunsn Room_1.pas

unit Room_1;

interface

uses
Windows, Messages, SysUtils, Classes, Graphics, Controls, Forms, Dialogs,
StdCtrls, ComCitrls, ExtCtrls;

type
TRoom1 = class(TForm)

Image: TImage;
bottom1: TShape;
StatusBar: TStatusBar;
positionl: TShape;
Fontl: TLabel;
bottom2: TShape;
bottom3: TShape;
position2: TShape;
font2: TLabel;
position3: TShape;
font3: TLabel;
bottom4: TShape;
bottom5: TShape;
position4: TShape;
font4: TLabel;
position5: TShape;
font5: TLabel;
Television: TLabel;
Labell: TLabel,;
Label2: TLabel;



Label3: TLabel;
Label4: TLabel;
procedure bottom1MouseDown(Sender: TObject; Button: TMouseButton;
Shift: TShiftState; X, Y: Integer);
procedure bottom2MouseDown(Sender: TObject; Button: TMouseButton;
Shift: TShiftState; X, Y: Integer);
procedure bottom3MouseDown(Sender: TObject; Button: TMouseButton;
Shift: TShiftState; X, Y: Integer);
procedure bottom4MouseDown(Sender: TObject; Button: TMouseButton;
Shift: TShiftState; X, Y: Integer);
procedure bottomSMouseDown(Sender: TObject; Button: TMouseButton;
Shift: TShiftState; X, Y: Integer);
private
{ Private declarations }
public
{ Public declarations }

end;

var

Room1: TRooml;

implementation

uses build;

{$R *.DFM}

procedure TRoom1.bottom1MouseDown(Sender: TObject; Button: TMouseButton;
Shift: TShiftState; X, Y: Integer);

var s:string;

begin
Structure. ApplyCommSettings;



if Structure.CommPortDriver.Connect then

begin

StatusBar.SimpleText := '‘Connected';

if bottom1.Tag = 0 then

begin

s:='VO01";
Structure.CommPortDriver.SendString(s);
bottom1.Tag := 1;

positionl.Brush.Color := clgreen ;
fontl.Caption :='ON ';

end

else

begin

s :='V00';
Structure.CommPortDriver.SendString(s);
bottom1.tag := 0;

positionl.Brush.Color := clred ;
fontl.Caption :="'OFF ';

end

end

else

begin

StatusBar.SimpleText :='ERROR;
MessageBeep (0);

end;

end;



procedure TRoom1.bottom2MouseDown(Sender: TObject; Button: TMouseButton;
Shift: TShiftState; X, Y: Integer);

var s:string;

begin .

Structure. ApplyCommSettings;

if Structure.CommPortDriver.Connect then

begin

StatusBar.SimpleText := 'Connected';

if bottom2.Tag = 0 then

begin

s:==VI11%
Structure.CommPortDriver.SendString(s);
bottom2.Tag := 1;

position2.Brush.Color := clgreen ;
font2.Caption :='ON ';

end

else

begin

s ="'V10,
Structure.CommPortDriver.SendString(s);
bottom2.tag := 0;

position2.Brush.Color := clred ;
font2.Caption := ‘OFF *;

end

end

else

begin

StatusBar.SimpleText :='ERROR;
MessageBeep (0);

end;



end;

procedure TRoom1.bottom3MouseDown(Sender: TObject; Button: TMouseButton;
Shift: TShiftState; X, Y: Integer);

var s:string;

begin

Structure. ApplyCommSettings;

if Structure.CommPortDriver.Connect then

begin

StatusBar.SimpleText := '‘Connected';

if bottom3.Tag = 0 then

begin

s:="V21';

Structure. CommPortDriver.SendString(s);
bottom3.Tag = 1;

position3.Brush.Color := clgreen ;
font3.Caption :='ON ¥

end

else /

begin

s ="'V20";
Structure.CommPortDriver.SendString(s);
bottom3.tag :=0;

position3.Brush.Color := clred ;
font3.Caption := 'OFF ;

end

end
else

begin



StatusBar.SimpleText :='ERROR";
MessageBeep (0);

end;

end;

procedure TRoom!.bottom4MouseDown(Sender: TObject; Button: TMouseButton;
Shift: TShiftState; X, Y: Integer);

var s:string;

begin

Structure.ApplyCommSettings;

if Structure.CommPortDriver.Connect then

begin

StatusBar.SimpleText := '‘Connected";

if bottom4.Tag = Q then

begin

s:='V31;
Structure.CommPortDriver.SendString(s);
bottom4.Tag = 1;

position4.Brush.Color := clgreen ;
font4.Caption :='ON ;

end

else

begin

s ="'V30';
Structure.CommPortDriver.SendString(s);
bottomd4.tag := 0;

position4.Brush.Color := clred ;
font4.Caption :='OFF ',

end



end

else

begin

StatusBar.SimpleText :='ERROR’;
MessageBeep (0);

end;

end;

procedure TRoom1.bottom5SMouseDown(Sender: TObject; Button: TMouseButton;
Shift: TShiftState; X, Y: Integer);

var s:string;

begin

Structure.ApplyCommSettings;

if Structure.CommPortDriver.Connect then

begin

StatusBar.SimpleText := 'Connected';

if bottom5.Tag = 0 then

begin

s:=="V41";

Structure. CommPortDriver.SendString(s);
bottomS.Tag = 1;

positionS.Brush.Color := clgreen ;
fontS.Caption :='ON *;

end

else

begin

s == 'V40';
Structure.CommPortDriver.SendString(s);
bottom5.tag = 0;

position5.Brush.Color := clred ;



fontS.Caption := 'OFF ',

end

end

else

begin

StatusBar.SimpleText :="ERROR";
MessageBeep (0);

end;

end;

end.



Tsunsy Room_2.pas

unit Room_2;

interface

uses
Windows, Messages, SysUtils, Classes, Graphics, Controls, Forms, Dialogs,
StdCtrls, ExtCtrls, ComCtrls;

type
TRoom2 = class(TForm)

Image: TImage;

StatusBar: TStatusBar;

bottom1: TShape;

bottom2: TShape;

bottom3: TShape;

positionl: TShape;

fontl: TLabel;

position2: TShape;

font2: TLabel;

position3: TShape;

font3: TLabel;

Label2: TLabel;

Labell: TLabel;

Label3: TLabel;

procedure bottom1MouseDown(Sender: TObject; Button: TMouseButton;
Shift: TShiftState; X, Y: Integer);

procedure bottom2MouseDown(Sender: TObject; Button: TMouseButton;
Shift: TShiftState; X, Y: Integer);

procedure bottom3MouseDown(Sender: TObject; Button: TMouseButton;
Shift: TShiftState; X, Y: Integer);



private

{ Private declarations }
public

{ Public declarations }

end;

var

Room2: TRoom?2;

implementation

uses build;

{SR * DFM}

procedure TRoom2.bottom1MouseDown(Sender: TObject; Button: TMouseButton;
Shift: TShiftState; X, Y: Integer);

var s:string;

begin

Structure. ApplyCommSettings;

if Structure.CommPortDriver.Connect then

begin

StatusBar.SimpleText := ‘Connected';

if bottom1.Tag = O then

begin

s:="V51';
Structure.CommPortDriver.SendString(s);
bottom1.Tag = 1;

positionl.Brush.Color := clgreen ;
fontl.Caption :='ON ';

end



else

begin

s ="V50";
Structure.CommPortDriver.SendString(s);
bottoml.tag :=0;

position1.Brush.Color := clred ;
fontl.Caption :='OFF ';

end

end

else

begin

StatusBar.SimpleText :='ERROR';
MessageBeep (0);

end;

end;

procedure TRoom2.bottom2MouseDown(Sender: TObject; Button: TMouseButton;
Shift: TShiftState; X, Y: Integer);

var s:string; ‘

begin

Structure. ApplyCommSettings;

if Structure.CommPortDriver.Connect then

begin
StatusBar.SimpleText := 'Connected';

if bottom2.Tag = 0 then

begin



s:=V61';
Structure.CommPortDriver.SendString(s);
bottom2.Tag = 1;

position2.Brush.Color := clgreen ;
font2.Caption :='ON ;

end

else

begin

s ="V60',;
Structure.CommPortDriver.SendString(s);
bottom?2.tag := 0;

position2.Brush.Color := clred ;
font2_Caption :='OFF ";

end

end

else

begin

StatusBar.SimpleText :='ERRORS;
MessageBeep (0);

end;

end;

procedure TRoom2.bottom3MouseDown(Sender: TObject; Button: TMouseButton;
Shift: TShiftState; X, Y: Integer);

var s:string;

begin

Structure. ApplyCommSettings;

if Structure.CommPortDriver.Connect then



begin

StatusBar.SimpleText := ‘Connected';

if bottom3.Tag = 0 then

begin

s:="V71';
Structure.CommPortDriver.SendString(s);
bottom3.Tag = 1;

position3.Brush.Color := clgreen ;
font3.Caption :='ON ';

end

else

begin

s ='V70"
Structure.CommPortDriver.SendString(s);
bottom3.tag :=0;

position3.Brush.Color := clred ;
font3.Caption :='OFF ;

end

end

else

begin

StatusBar.SimpleText :='ERROR’;
MessageBeep (0);

end;

end;

end.



Thsunsa Room_3.pas

unit Room_3;

interface

uses
Windows, Messages, SysUtils, Classes, Graphics, Controls, Forms, Dialogs,
StdCtrls, ExtCtrls, ComCirls;

type
TRoom3 = class(TForm)

StatusBar: TStatusBar;
positionl: TShape;
fontl: TLabel;
position2: TShape;
font2: TLabel;
position3: TShape;
font3: TLabel;
position4: TShape;
fontd: TLabel;
Imagel: TImage;
bottom3: TShape;
bottom4: TShape;
bottom1: TShape;
bottom2: TShape;
Label2: TLabel;
Labell: TLabel;
Label3: TLabel;
Label4: TLabel;
procedure bottomlMouseDown(Sender: TObject; Button: TMouseButton;

Shift: TShiftState; X, Y: Integer);



procedure bottom2MouseDown(Sender: TObject; Button: TMouseButton;
Shift: TShiftState; X, Y: Integer);
procedure bottom3MouseDown(Sender: TObject; Button: TMouseButton;
Shift: TShiftState; X, Y: Integer);
procedure bottom4MouseDown(Sender: TObject; Button: TMouseButton;
Shift: TShiftState; X, Y: Integer);
private
{ Private declarations }
public
{ Public declarations }

end;

var

Room3: TRoom3;

implementation

uses build;

{SR * DFM}

procedure TRoom3.bottom1MouseDown(Sender: TObject; Button: TMouseButton;
Shift: TShiftState; X, Y: Integer);

var s:string;

begin

Structure. ApplyCommSettings;

if Structure.CommPortDriver.Connect then



begin

StatusBar.SimpleText := ‘Connected";

if bottom1.Tag = 0 then

begin

s:='V81';
Structure.CommPortDriver.SendString(s);
bottom1.Tag := 1;

position1.Brush.Color := clgreen ;
fontl.Caption :="'ON ';

end

else

begin

s ="V80';
Structure.CommPortDriver.SendString(s);
bottoml.tag := 0;

position1.Brush.Color := clred ;
fontl.Caption := 'OFF ';

end

end

else

begin

StatusBar.SimpleText :='ERROR';
MessageBeep (0);

end;
end;
procedure TRoom3.bottom2MouseDown(Sender: TObject; Button: TMouseButton;

Shift: TShiftState; X, Y: Integer);

var s:string;



begin
Structure. ApplyCommSettings;

if Structure.CommPortDriver.Connect then

begin

StatusBar.SimpleText ;= 'Connected';

if bottom2.Tag = 0 then

begin

s='VI1";
Structure.CommPortDriver.SendString(s);
bottom2.Tag := 1;

position2.Brush.Color := clgreen ;
font2.Caption :='ON *;

end

else

begin

5 :="'V90";
Structure.CommPortDriver.SendString(s);
bottom2.tag := 0;

position2.Brush.Color := clred ;
font2.Caption := 'OFF ';

end

end

else

begin

StatusBar.SimpleText :='ERROR’;
MessageBeep (0);

end;

end;



procedure TRoom3.bottom3MouseDown(Sender: TObject; Button: TMouseButton;
Shift: TShiftState; X, Y: Integer);

var s:string;

begin

Structure. ApplyCommSettings;

if Structure.CommPortDriver.Connect then

begin

StatusBar.SimpleText := 'Connected';

if bottom3.Tag = O then

begin

s:="Val';
Structure.CommPortDriver.SendString(s);
bottom3.Tag = 1;

position3.Brush.Color := clgreen ;
font3.Caption :="'ON

end

else

begin

s = Va0,
Structure.CommPortDriver.SendString(s);
bottom3.tag := 0;

position3.Brush.Color := clred ;
font3.Caption :='OFF ';

end

end

else

begin

StatusBar.SimpleText :~'ERROR';

MessageBeep (0);



end;

end;

procedure TRoom3 bottom4MouseDown(Sender: TObject; Button

Shift: TShiftState; X, Y: Integer);
var s:string;
begin
Structure. ApplyCommSettings;

if Structure. CommPortDriver.Connect then

begin

StatusBar.SimpleText := 'Connected’;

if bottom4.Tag = 0 then

begin

$:='Vbl";
Structure.CommPortDriver.SendString(s);
bottom4.Tag == 1;

position4.Brush.Color R clgreen ;
font4.Caption := 'ON *;

end

else

begin

s = 'Vb0';
Structure.CommPortDriver.SendString(s);
bottom4.tag = 0;

position4.Brush.Color := clred ;
font4.Caption :='OFF ';

end

end

: TMouseButton;



else

begin

StatusBar.SimpleText :='"ERROR';
MessageBeep (0);

end;

end;

end.



Tauns3 Room_d.pas

unit Room_4;

interface

uses
Windows, Messages, SysUtils, Classes, Graphics, Controls, Forms, Dialogs,
ExtCtrls, ComCirls, StdCtrls;

type
TRoom4 = class(TForm)
Imagel: TImage;
position1: TShape;
fontl: TLabel;
position2: TShape;
font2: TLabel,
position3: TShape;
font3: TLabel;
position4: TShape;
font4: TLabel;
StatusBar: TStatusBar;
bottom2: TShape;
bottom4: TShape;
bottom3: TShape;
bottom1: TShape;
Label2: TLabel;
Labell: TLabel,;
Label3: TLabel;
Label4: TLabel;
procedure bottom3MouseDown(Sender: TObject; Button: TMouseButton;
Shift: TShiftState; X, Y: Integer);



procedure bottom1MouseDown(Sender: TObject; Button: TMouseButton;
Shift: TShiftState; X, Y: Integer);
procedure bottom2MouseDown(Sender: TObject; Button: TMouseButton;
Shift: TShiftState; X, Y: Integer);
procedure bottom4MouseDown(Sender: TObject; Button: TMouseButton;
Shift: TShiftState; X, Y: Integer);
private
{ Private declarations }
public
{ Public declarations }

end;

var

Room4: TRoom4;

implementation

uses build;

{SR *DFM}

procedure TRoom4.bottom1MouseDown(Sender: TObject; Button: TMouseButton;
Shift: TShiftState; X, Y: Integer);

var s:string;

begin

Structure. ApplyCommSettings;

if Structure.CommPortDriver.Connect then



begin

StatusBar.SimpleText := 'Connected';

if bottom1.Tag = 0 then

begin

s:="Vcl';
Structure.CommPortDriver.SendString(s);
l;ottoml.Tag =1

position1.Brush.Color := clgreen ;
fontl.Caption :='ON ',

end

else

begin

s ="'Vcl';
Structure.CommPortDriver.SendString(s);
bottoml.tag ;= 0;

position].Brush.Color := clred ;
fontl.Caption := 'OFF ';

end

end

else

begin

StatusBar.SimpleText :='ERROR;
MessageBeep (0);

end;
end;
procedure TRoom4.bottom2MouseDown(Sender: TObject; Button: TMouseButton;

Shift: TShiftState; X, Y: Integer);

var s:string;



Thsunsu ComDrv32.pas -
unit ComDrv32;
interface

uses

Windows, Messages, SysUtils, Classes, Forms;

type

// COM Port Baud Rates

TComPortBaudRate = ( br110, br300, br600, br1200, br2400, br4300,
br9600, br14400, br19200, br38400, br56000,
br57600, br115200{v1.02: removed ->, br128000, br256000} );

// COM Port Numbers

TComPortNumber = ( pnCOM1, pnCOM2, pnCOM3, pnCOM4 );

// COM Port Data bits

TComPortDataBits = ( dbSBITS, db6BITS, db7BITS, db8BITS );

// COM Port Stop bits

TComPortStopBits = ( sb1BITS, sbIHALFBITS, sb2BITS );

// COM Port Parity

TComPortParity = ( ptNONE, ptODD, ptEVEN, ptMARK, ptSPACE );

// COM Port Hardware Handshaking

TComPortHwHandshaking = ( hhtNONE, hhRTSCTS );

// COM Port Software Handshaing

TComPortSwHandshaking = ( SANONE, shXONXOFF );

TComPortReceiveDataEvent = procedure( Sender: TObject; DataPtr: pointer;

DataSize: integer ) of object;

TCommPortDriver = class(TComponent)

protected



FComPortHandle : THANDLE; // COM Port Device Handle

FComPort : TComPortNumber; // COM Port to use (1..4)

FComPortBaudRate : TComPortBaudRate; / COM Port speed (brXXXX)

FComPortDataBits : TComPortDataBits; // Data bits size (5..8)

.FComPortStopBits : TComPortStopBits; // How many stop bits to use
(1,1.5,2)

FComPortParity : TComPortParity; // Type of parity to use

(none,odd,even,mark,space)

FComPortHwHandshaking  : TComPortHwHandshaking; // Type of hw
handshaking to use

FComPortSwHandshaking  : TComPortSwHandshaking; // Type of sw
handshaking to use :

FComPortInBufSize . : word; // Size of the input buffer

FComPortOutBufSize : word; // Size of the output buffer

FComPortReceiveData : TComPortReceiveDataEvent; // Event to raise on data
reception

FComPortPollingDelay : word; // ms of delay between COM port pollings

FEnableDTROnOpen : boolean; { enable/disable DTR line on connect }
FOutputTimeout : word; { output timeout - milliseconds }
FNotifyWnd : HWND; // This is used for the timer

FTempInBuffer : pointer;

procedure SetComHandle( Value: THANDLE );

procedure SetComPort( Value: TComPortNumber );

procedure SetComPortBaudRate( Value: TComPortBaudRate );

procedure SetComPortDataBits( Value: TComPortDataBits );

procedure SetComPortStopBits( Value: TComPortStopBits );

procedure SetComPortParity( Value: TComPortParity );

procedure SetComPortHwHandshaking( Value: TComPortHwHandshaking );
procedure SetComPortSwHandshaking( Value: TComPortSwHandshaking );
procedure SetComPortInBufSize( Value: word );



property ComPortSwHandshaking: TComPortSwHandshaking
read FComPortSwHandshaking write SetComPortSwHandshaking default

shNONE;

// Input Buffer size

property ComPortInBufSize: word read FComPortInBufSize write
SetComPortInBufSize default 2048;

// Output Buffer size

property ComPortOutBufSize: word read FComPortOutBufSize write
SetComPortOutBufSize default 2048;

// ms of delay between COM port pollings

property ComPortPollingDelay: word read FComPortPollingDelay write
SetComPortPollingDelay default 50;

// v1.02: Set to TRUE to enable DTR line on connect and to leave it on until
disconnect.

i Set to FALSE to disable DTR line on connect.

property EnableDTROnOpen: boolean read FEnableDTROnOpen write
FEnableDTROnOpen default true;

// v1.02: Output timeout (milliseconds)

property OutputTimeout: word read FOutputTimeOut write FOutputTimeout
default 4000;

// Event to raise when there is data available (input buffer has data)

property OnReceiveData: TComPortReceiveDataEvent read FComPortReceiveData
write FComPortReceiveData;

end;
procedure Register;
implementation
constructor TCommPortDriver.Create( AOwner: »TComponent );

begin
inherited Create( AOwner );



// Initialize to default values

FComPortHandle =0; //Not connected
FComPort =pnCOM2; // COM 2
FComPortBaudRate =br9600; // 9600 bauds
FComPortDataBits := db8BITS; // 8 data bits
FComPortStopBits :=sb1BITS; // 1 stop bit
FComPortParity = ptNONE; // no parity

FComPortHwHandshaking  := hhNONE; // no hardware handshaking
FComPortSwHandshaking  := shNONE; // no software handshaking

FComPortInBufSize :=2048; // input buffer of 2048 bytes
FComPortOutBufSize :=2048; // output buffer of 2048 bytes
FComPortReceiveData :=nil;  //no data handler
FComPortPollingDelay  :=50;  // poll COM port every 50ms
FOutputTimeout :=4000; // output timeout - 4000ms
FEnableDTROnOpen :=true; // DTR high on connect

// Temporary buffer for received data
GetMem( FTempInBuffer, FComPortinBufSize );
// Allocate a window handle to catch timer's notification messages
if not (csDesigning in ComponentState) then
FNotifyWnd := AllocattHWnd( TimerWndProc );

end;

destructor TCommPortDriver.Destroy;
begin
// Be sure to release the COM device
Disconnect;
// Free the temporary buffer
FreeMem( FTempInBuffer, FComPortInBufSize );
// Destroy the timer's window
DeallocateHWnd( FNotifyWnd );
inherited Destroy;

end;



// v1.02: The COM port handle made public and writeable.
// This lets you connect to external opened com port.
// Setting ComPortHandle to 0 acts as Disconnect.
procedure TCommPortDriver.SetComHandle( Value: THANDLE );
begin
// If same COM port then do nothing
if FComPortHandle = Value then
exit;
{ If value is SFFFFFFFF then stop controlling the COM port
without closing in }
if Value = $FFFFFFFF then
begin
if Connected then
{ Stop the timer }
if Connected then
KillTimer( FNotifyWnd, 1 );
{ No more connected }
FComPortHandle := 0;
end
else
begin
{ Disconnect }
Disconnect;
{ If Value is = O then exit now }
{ (ComPortHandle := 0 acts as Disconnect) }
if Value=0 then

exit;

{ Set COM port handle }
FComPortHandle := Value;



{ Start the timer (used for polling) }
SetTimer( FNotifyWnd, 1, FComPortPollingDelay, nil );
end;

end,

procedure TCommPortDriver.SetComPort( Value: TComPortNumber );
begin
// Be sure we are not using any COM port
if Connected then
exit;
{// Change COM port
FComPort := Value;

end;

procedure TCommPortDriver.SetComPortBaudRate( Value: TComPortBaudRate );
begin
// Set new COM speed
FComPortBaudRate := Value;
// Apply changes
if Connected then
ApplyCOMSettings;

end;

procedure TCommPortDriver.SetComPortDataBits( Value: TComPortDataBits );
begin
// Set new data bits
FComPortDataBits := Value;
// Apply changes
if Connected then
ApplyCOMSettings;

end;



procedure TCommPortDriver.SetComPortStopBits( Value: TComPortStopBits );
begin
// Set new stop bits
FComPortStopBits := Value;
// Apply changes '
if Connected then
ApplyCOMSettings;

end;

procedure TCommPortDriver.SetComPortParity( Value: TComPortParity );
begin
/I Set new parity
FComPortParity := Value;
// Apply changes
if Connected then
ApplyCOMSettings;

end;

procedure TCommPortDriver.SetComPortHwHandshaking( Value:
TComPortHwHandshaking );
begin

// Set new hardware handshaking

FComPortHwHandshaking := Value;

// Apply changes

if Connected then

ApplyCOMSettings;

end;

procedure TCommPortDriver.SetComPortSwHandshaking( Value:
TComPortSwHandshaking ); ' '
begin

// Set new software handshaking



FComPortSwHandshaking := Value;

// Apply changes

if Connected then
ApplyCOMSettings;

end;

procedure TCommPortDriver.SetComPortlnBufSize( Value: word );
begin

{ Do nothing if connected }

if Connected then

exit;

// Free the temporary input buffer

FreeMem( FTempInBuffer, FComPortInBufSize );

// Set new input buffer size

FComPortInBufSize = Value;

// Allocate the temporary input buffer

GetMem( FTempInBuffer, FComPortinBufSize );

end;

procedure TCommPortDriver.SetComPortOutBufSize( Value: word );
begin
{ Do nothing if connected }
if not Connected then
exit;
// Set new output buffer size
FComPortOutBufSize := Value;

end;

procedure TCommPortDriver.SetComPortPollingDelay( Value: word );
begin
/{ If new delay is not equal to previous value...

if Value <> FComPortPollingDelay then



begin
// Stop the timer
if Connected then
KillTimer( FNotifyWnd, 1 );
// Store new delay value
FComPortPollingDelay := Value;
// Restart the timer
if Connected then
SetTimer( FNotifyWnd, 1, FComPortPollingDelay, nil );
end;

end;

const
Win32BaudRates: array[br110..br115200] of DWORD =
(CBR_110, CBR_300, CBR_600, CBR_1200, CBR 2400, CBR_4800,
CBR_9600,
CBR_14400, CBR_19200, CBR_38400, CBR_56000, CBR_57600, CBR_115200
{v1.02 removed: CRB_128000, CBR_256000} );

const

dcb_Binary = $00000001;
dcb_ParityCheck = $00000002;
dcb_OutxCtsFlow = $00000004;
dcb_OutxDsrFlow = $00000008;

deb_DtrControlMask = $00000030;
dcb_DtrControlDisable = $00000000;
dcb_DtrControlEnable = $00000010;
dcb_DtrControlHandshake = $00000020;
dcb_DsrSensivity = $00000040;
dcb_TXContinueOnXoff = $00000080;
dcb_OutX  =$00000100;
dcb_InX = $00000200;



dcb_ErrorChar = $00000400;
dcb_NullStrip = $00000800;
dcb_RtsControlMask = $00003000;
dcb_RtsControlDisable = $00000000;
dcb_RtsControlEnable = $00001000;
dcb_RtsControlHandshake = $00002000;
dcb_RtsControlToggle = $00003000;
dcb_AbortOnError = $00004000;
dcb_Reserveds = $FFFF8000;

// Apply COM settings.
procedure TCommPortDriver.ApplyCOMSettings;
var dcb: TDCB;
begin
// Do nothing if not connected
if not Connected then

exit;

// Clear all

fillchar( dcb, sizeof{dcb), 0 );

// Setup dcb (Device Control Block) fields

dcb.DCBLength := sizeof(dcb); / dcb structure size

dcb.BaudRate := Win32BaudRates{ FComPortBaudRate ]; // baud rate to use

// Set fBinary: Win32 does not support non binary mode transfers

/f (also disable EOF check)

dcb.Flags := dcb_Binary;

if EnableDTROnOpen then
{ Enabled the DTR line when the device is opened and leaves it on }
dcb.Flags := dcb.Flags or dcb_DtrControlEnable;

case FComPortHwHandshaking of // Type of hw handshaking to use
hhNONE:; // No hardware handshaking



hhRTSCTS: // RTS/CTS (request-to-send/clear-to-send) hardware handshaking
dcb.Flags := dcb.Flags or dcb_OutxCtsFlow or dcb_RtsControlHandshake;
end;
case FComPortSwHandshaking of // Type of sw handshaking to use
shNONE:; // No software handshaking
shXONXOFF: // XON/XOFF handshaking
dcb.Flags := dcb.Flags or dcb_OutX or dcb_InX;
end;
dcb.XONLim := FComPortInBufSize div 4; // Specifies the minimum number of
bytes allowed
// in the input buffer before the XON character is sent
// (or CTS is set)
dcb. XOFFLim = 1; // Specifies the maximum number of bytes allowed in the input
buffer
// before the XOFF character is sent. The maximum number of bytes
// allowed is calculated by subtracting this value from the size,
/ in bytes, of the input buffer
dcb.ByteSize = 5 + ord(FComPortDataBits); / how many data bits to use
dcb.Parity := ord(FComPortParity); / type of parity to use
dcb.StopBits == ord(FComPortStopbits); // how many stop bits to use
dcb.XONChar = #17; // XON ASCII char
dcb.XOFFChar := #19; // XOFF ASCII char
SetCommState( FComPortHandle, dcb );
{ Flush buffers }
FlushBuffers( true, true );
// Setup buffers sizé
SetupComm( FComPortHandle, FComPortInBufSize, FComPortOutBufSize );
end;

function TCommPortDriver.Connect: boolean;
var comName: array{0..4] of char;

tms: TCOMMTIMEOUTS;



begin
// Do nothing if already connected
Result := Coxmected;
if Result then
exit;
// Open the COM port
StrPCopy( comName, 'COM' );
comName(3] := chr( ord('1') + ord(F ComPort) );
comName[4] := #;
FComPortHandle = CreateFile(
comName,
GENERIC READ or GENERIC_WRITE,
0, // Not shared
nil, // No security attributes
OPEN_EXISTING,
FILE_ATTRIBUTE_NORMAL,
0// No template
);
Result ;= Connected;
if not Résult then
exit;
// Apply settings
ApplyCOMSettings;
// Setup timeouts: we disable timeouts because we are polling the com port!
tms.ReadIntervalTimeout = 1; // Specifies the maximum time, in milliseconds,
// allowed to elapse between the arrival of two
// characters on the communications line
1ms.ReadTotalTimeoutI\/Iultiplier =0; // Specifies the multiplier, in milliseconds,
// used to calculate the total time-out period
/ for read operations. _
mxs.ReadTotalTimeoutConstant = 1; // Specifies the constant, in milliseconds,

// used to calculate the total time-out period



// for read operations.

tms. WriteTotal TimeoutMultiplier := 0; // Specifies the multiplier, in milliseconds,

// used to calculate the total time-out period

// for write operations.
tms. WriteTotal TimeoutConstant := 0; // Specifies the constant, in milliseconds,

// used to calculate the total time-out period
// for write operations.

SetCommTimeOuts( FComPortHandle, tms );
// Start the timer (used for polling)
SetTimer( FNotifyWnd, 1, FComPortPollingDelay, nil );

end;

procedure TCommPortDriver.Disconnect;
begin
if Connected then
begin
/ Stop the timer (used for polling)
KillTimer( FNotifyWnd, 1 );
/l Release the COM port
CloseHandle( FComPortHandle );
// No more connected
FComPortHandle = 0;
end;

end;

function TCommPortDriver.Connected: boolean;
begin
Result ;= FComPortHandle > 0;

end;

// v1.02: flish rx/rx buffers
procedure TCommPortDriver.FlushBuffers( inBuf, outBuf: boolean );



begin
Result ;= WriteFile( FComPortHandle, DataPtr*, DataSize, nsent, nil );

Result := Result and (nsent=DataSize);

end;}

{ Send data (breaks the data in small packets if it doesn't fit in the output
buffer) }
function TCommPortDriver.SendData( DataPtr: pointer; DataSize: integer ): integer;
var nToSend, nsent: integer;
tl: longint;
begin
{ 0 bytes sent }
Result :=0;
{ Do nothing if not connected }
if not Connected then
exit;
{ Current time }
tl := GetTickCount;
{ Loop until all data sent or timeout occurred }
while DataSize > 0 do
begin
{ Get output buffer free space }
nToSend := OutFreeSpace;
{ If output buffer has some free space... }
if n”ToSend > 0 then
begin
{ Don't send more bytes than we actually have to send }
if nToSend > DataSize then
nToSend := DataSize;
{Send }
WriteFile( FComPortHandle, DataPtr*, DataSize, nsent, nil );
{ Update number of bytes sent }



Result := Result + abs(nsent);
{ Decrease the count of bytes to send }
DataSize := DataSize - abs(nsent);
{ Get current time }
tl := GetTickCount;
{ Continue. This skips the time check below (don't stop
trasmitting if the FOutputTimeout is set too low) }
continue;
end;
{ Buffer is full. If we are waiting too long then
invert the number of bytes sent and exit }
if (GetTickCount-t1) > FOutputTimeout then
begin
Result ;= -Result;
exit;
end;
end;

end;

// Send a pascal string (NULL terminated if $H+ (default))
function TCommPortDriver.SendString( s: string ): boolean;
var len: integer;
begin

len :=length( s );

{SIFOPT H+}

// New syle pascal string (NULL terminated)

Result := SendData( pchar(s), len ) = len;

{$SELSE}

// Old style pascal string (s[0] = length)

Result := SendData( pchar(@s[1]), len ) = len;

{SENDIF}

end;



// v1.02: send a C-style strings (NULL terminated)
function TCommPortDriver.SendZString( s: pchar ): boolean;
var len: integer;
begin
len := strlen( s );
Result := SendData( s, len ) = len;

end;

// v1.02: set DTR line high (onOff=TRUE) or low (onOff=FALSE).
" You must not use HW handshaking.
procedure TCommPortDriver. ToggleDTR( onOff: boolean );
const funcs: array[boolean] of integer = (CLRDTR,SETDTR);
begin
if Connected then
EscapeCommFunction( FComPortHandle, funcs[onOff] );

end;

// v1.02: set RTS line high (onOffF=TRUE) or low (onOff=FALSE).
" You must not use HW handshaking.
procedure TCommPortDriver.ToggleRTS( onOff: boolean );
const funcs: array[boolean] of integer = (CLRRTS,SETRTS);
begin
if Connected then
EscapeCommFunction( FComPortHandle, funcs[onOff] );

end;

// COM port polling proc
procedure TCommPortDriver. TimerWndProc( var msg: TMessage );
var nRead: dword;
begin
if (msg.Msg = WM_TIMER) and Connected then



begin
nRead :=0;
if ReadFile( FComPortHandle, FTempInBuffer*, FComPortinBufSize, nRead, nil )
then
if (nRead <> 0) and Assigned(FComPortReceiveData) then
FComPortReceiveData( Self, FTempInBuffer, nRead );
end;

end;

procedure Register;
begin
{ Register this component and show it in the 'System' tab
of the component palette }
RegisterComponents(‘System', [TCommPortDriver]);

end;

end.
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SN65176B, SN75176B
DIFFERENTIAL BUS TRANSCEIVERS

SLLS101A - JULY 1985 — REVISED MAY 1995

i ® Bidirectional Transceivers D OR P PACKAGE
, (TOP VIEW)
® Meet or Exceed the Requirements of ANSI
Standards EIA/TIA-422-B and RS-485 and il 4 U sl Veo
ITU Recommendations V.11 and X.27 EE o 7018
® Designed for Multipoint Transmission on DE[] 3 6f] A
Long Bus Lines in Noisy Environments oll 4 501 GND
| ® 3-State Driver and Receiver Outputs
® Individual Driver and Receiver Enables
® Wide Positive and Negative Input/Output
Bus Voltage Ranges
| ® Driver Output Capability . . . 60 mA Max
® Thermal Shutdown Protection
@ Driver Positive and Negative Current
Limiting
{ ® Receiver Input Impedance . .. 12 kQ Min
® Receiver Input Sensitivity . . . £200 mV
® Receiver Input Hysteresis . .. 50 mV Typ
® Operate From Single 5-V Supply
cilescription
The SN65176B and SN75176B differential bus transceivers are monolithic integrated circuits designed for
bidirectional data communication on multipoint bus transmission lines. They are designed for balanced
transmission lines and meet ANS| Standards EIA/TIA-422-B and RS-485 and ITU Recommendations V.11 and
X.27.
The SN65176B and SN75176B combine a 3-state differential line driver and a differential input line receiver,
both of which operate from a single 5-V power supply. The driver and receiver have active-high and active-low
enables, respectively, that can be externally connected together to function as a direction control. The driver
i differential outputs and the receiver differential inputs are connected internally to form differential input/output
(/0) bus ports that are designed to offer minimum loading to the bus whenever the driver is disabled or
Ve = 0. These ports feature wide positive and negative common-mode voltage ranges making the device
suitable for party-line applications.
The driver is designed for up to 60 mA of sink or source current. The driver features positive- and

negative-current limiting and thermal shutdown for protection from line-fault conditions. Thermal shutdown is
designed to occur at a junction temperature of approximately 150°C. The receiver features a minimum input
impedance of 12 kQ, an input sensitivity of £200 mV, and a typical input hysteresis of 50 mV.

The SN65176B and SN75176B can be used in transmission line applications employing the SN75172 and
SN75174 quadruple differential line drivers and SN75173 and SN75175 quadruple differential line receivers.

The SN65176B is characterized for operation from —40°C to 105°C and the SN75176B is characterized for
operation from 0°C to 70°C.

Please be aware that an important notice concerning availability, standard warranty, and use in critical applications of
Texas Instruments semiconductor products and disclaimers thereto appears at the end of this data sheet.

ERWWMTAMMMEW““WM
Products confonm to specifications per the terms of Texas instruments
standard Production processing does
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SN65176B, SN75176B

DIFFERENTIAL BUS TRANSCEIVERS
t

SLLS1 01A - JULY 1985 — REVISED MAY 1995
———
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o o

Function Tables

DRIVER

INPUT | ENABLE | OUTPUTS

D DE A B

H H H L

L H L H

X L Z 4

RECEIVER
DIFFERENTIAL INPUTS | ENABLE OUTPUT

A-B RE R
Vip202V L H
-02V<V|p<02V L ?
Vip<s-02V L L
X H Z
Open L H

logic symbolt
pE ——{EN1
; RE 2 N EN2
.| r
P v
b 1
1v
; BT
R—<¢]V2 T [

H = high level, L = low level, ? = indeterminate,
X =irrelevant, Z = high impedance (off)

logic diagram (positive logic)

3
4

~ o
»
s}

t This symbol is in accordance with ANSI/IEEE Std 91-1984

and}lEC Publication 617-12.
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SN65176B, SN75176B
DIFFERENTIAL BUS TRANSCEIVERS

SLLS101A — JULY 1985 — REVISED MAY 1995
e

I I

schematics of inputs and outputs

EQUIVALENT OF EACH INPUT TYPICAL OF A AND B /O PORTS TYPICAL OF RECEIVER OUTPUT
- - Vce
v - Vce
ce 85 Q
R(eq) NOM
Input
1 Output
— GND
Driver input: R(gq) = 3 kQ NOM Input/Output
Enable inputs: R(gq )= 8 kQ NOM Port
R(eq) = equivalent resistor

E

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t

i Supply voltage, Voo (see Note 1) o i i i e e e 7V
Voltage range atany busterminal ........ ... .. ol e e e -10Vtio 15V
Enable inputvoltage, V| ........ ..o, O (I A (O (R T B 55V
Continuous total power dissipation ...........ccoiiiiiiiiiiiiiiiiieni See Dissipation Rating Table

. Operating free-air temperature range, To: SNB5176B ....................cooiiiiht —40°C to 105°C
SINTHITOB N\a SL MU, . o8 .C L ... 0°C to 70°C

Storage temperature range, Tgtg - .- -- e iiiiiiiiii —65°C to 150°C
Lead temperature 1,6 mm (1/16 inch) from casefor10seconds .........c.ciiiiiiiiiiinnnnnnn 260°C

1 Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and

functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not
. implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.
I}IOTE 1: All voltage values, except differential input/output bus voltage, are with respect to network ground terminal.

!
:

DISSIPATION RATING TABLE
PACKAGE Ta $25°C DERATING FACTOR Ta=70°C Tp =105°C
POWER RATING ABOVETp =25°C POWER RATING POWER RATING
D 725 mW 5.8 mW/°C 464 mwW 261 mwW
P 1100 mW 8.8 mW/°C 704 mW 396 mW

Q‘ TeExASs
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SN6§176B, SN75176B
DIFFERENTIAL BUS TRANSCEIVERS

SLLS‘IOJA ~JULY 1985 — REVISED MAY 1995

recommended operating conditions
‘ MIN TYP MAX| UNIT
Supply voltage, Voo 4.75 5§ 525 V'
Voltaée at any bus terminal (separately or common mode), V| or V|G 13 Vv
High-level input voltage, V|H | D, DE, and RE 2 v
Low-fevel input voltage, VL D, DE, and RE 0.8 v
Differ‘grftial input voltage, V|p (see Note 2) +12 \'
High level output curren, | Driver ~60} mA
gh-level output current, loH -
Recesiver -400 pA
Low-level output current, loL Dnve.r 60 mA
1 Receiver 8
Operating free-air temperature, Tp Shegne —40 105 °C
. SN75176B 0 70

NOTE-2: Differential-input/output bus voltage is measured at the noninverting terminal A with respect to the inverting terminal B.

1

i
|
f
!

ety e b
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SN65176B, SN75176B
DIFFERENTIAL BUS TRANSCEIVERS

SLLS101A - JULY 1985 — REVISED MAY 1995

el

DRIVER SECTION

i
L]

electrical characteristics over recommended ranges of supply voltage and operating free-air
témperature (unless otherwise noted)

PARAMETER TEST CONDITIONSt MIN TYP¥ MAX | UNIT
ViK Input clamp voltage lj=—18mA -15 A
Vo Output voltage lo=0 0 6 v
Vop1!  Differential output voltage lo=0 15 36 6] Vv
S RL=100Q, See Figure 1 2 VQ“D1 v
IVopz!  Differential output voltage or2
: RL=54Q, See Figure 1 1.5 25 5 V'
VoD3 Differential output voltage See Note 4 1.5 5 v
ilv i Change in magnitude of differential output +0.2 v
0D yoltage$ )
‘}OC Common-mode output voltage R =54Qor100Q, See Figure 1 i? \
i
i
Change in magnitude of common-mode
Ailvocl output voltage 02 v
| Output disabled, Vo=12V 1
10 Output current See Note 3 Vooo7V o8 mA
liH High-level input current Vi=24V 20| pA
iR Low-level input current V=04V -400 | pA
; Vo=-7V ~250
M Vo =0 150
'E)S Short-circuit output current mA
i Vo= Ve 250
: Vo=12V 250
Outputs enabled 42 70
lec Supply current (total package) No load g - mA
? Qutputs disabled 26 35

Ihe power-off measurement in ANSi Standard EIA/TIA-422-B applies to disabled outputs only and is not applied to combined inputs and outputs.
% All typical values are at Vo = 5 V and Tp = 25°C.

§ AIVODI and AVl are the changes in magnitude of Vop and Vo, respectively, that occur when the input is changed from a high level to a low
vel.
1 The minimum Vpp2 with a 100 load is either 1/2 Vop4 or 2 V, whichever is greater.
NOTES 3. See ANSI Standard RS-485 Figure 3.5, Test Termination Measurement 2.
4. This applies for both power on and off; refer to ANSI Standard RS-485 for exact conditions. The EIA/TIA-422-B limit does notapply
i for a combined driver and receiver terminal.

siE:v'itching characteristics, Voo =5 V, R = 110 kQ, T = 25°C (unless otherwise noted)

3

. PARAMETER TEST CONDITIONS MIN TYP MAX| UNIT
td(OD) foferent!al—output delay. t.lme. RL=540, See Figure 3 15 22 ns
iop) Differential-output transition time 20 30 ns
thzH Output enable time to high level See Figure 4 8 120 ns
t§z|_ Output enable time to low level See Figure 5 40 60 ns
tﬁHz Output disable time from high level See Figure 4 150 250 ns
tﬁ_z Output disable time from low level See Figure 5 20 30 ns

-
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SN65176B, SN75176B
DIFFFRENTIAL BUS TRANSCEIVERS

SLLS10’A - JULY 1985 — REVISED MAY 1995

L

SYMBOL EQUIVALENTS
DATA-SHEET PARAMETER EIA/TIA-422-B RS-485
[ Vo Voa, Vob Voa, Vob
\ IVopi! Vo Vo
Vopa2l Vi (R = 100 Q) Vi (RL =54 Q)
e "
b AlVoD! I ive=IVy | PIve— IVl
vVoc Vos! Vos!
AlVocl IVos — Vos! IVos - Vos!
los ligal, llgpl
Io xal, Hxb! lia, lib

#
j RECEIVER SECTION

%
electrical characteristics over recommended ranges of common-mode input voltage, supply
voltage, and operating free-air temperature (unless otherwise noted)

E PARAMETER TEST CONDITIONS miN TYPY mAX| unNiT
VIT+ Positive-going input threshold voltage Vo=27V, lo=-04mA 0.2 \
ViT- | Negative-going input threshold voltage Vo=05V, Io=8mA -0.2% v
Vhys ' Input hysteresis voltage (VT +— ViT-) 50 mV
Vik | Enable Input clamp voltage lj=-18mA \ -15] V
VoH 1 High-level output voltage \S/L% :izg?erzv' gl L0 27 v
VoL | Low-level output voltage \SlleDe ;i;ﬁg’z’"v' loL =8mA, 045| v
loz , High-impedance-state output current Vo=04Vto24V 20| pA
1 é Line input current (s)?ee&i;gu; e z: : 127\\// _ 0; mA
H : High-level enable input current ViH=27V 20 pA
TR Low-level enable input current ViL=04V -100 HA
i ¢ Input resistance V=12V 12 kQ
los ; Short-circuit output current ~15 -85| mA

i Outputs enabled 42 55
icc | Supply current (total package) No load - mA

A Outputs disabled 26 35

1 All typical values are at VoG =5 V, T = 25°C.

1 The algebraic convention, in which the less positive (more negative) limitis designated minimum, is used in this data sheet for common-mode
input voltage and threshold voitage levels only.
NOTE ?;: This applies for both power on and power off. Refer to EIA Standard RS-485 for exact conditions.

- ol
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SN65176B, SN75176B
DIFFERENTIAL BUS TRANSCEIVERS

SLLS101A — JULY 1985 — REVISED MAY 1995

ot A S

svyltchlng characteristics, Voc =5V, C = 15 pF, Tp = 25°C

' PARAMETER TEST CONDITIONS MIN TYP MAX] UNIT
y , low- to high-level output 21 35| ns
tpﬁ_H Propagation delay time, low- to hig p Vip=0103V, Ses Figure 6
tpHL  Propagation delay time, high- to low-level output 23 35 ns
y i igh level 10 20| ns
tpzH Output enable time to high leve See Figure 7
tgzl.  Output enable time to low level 12 20| ns
disable time from high level ‘ 20 35| ns
'PHz  Outpul disable ! g See Figure 7
tpLz  Output disable time from low level 17 25| ns
[ -

‘ PARAMETER MEASUREMENT INFORMATION

S D> 1

— Voc

{
2 ! -1

! = VoL f. oL OH

4 L

i = = = =

! Figure 1. Driver Vgp and Voc Figure 2. Receiver Vg and Vo

———— 38V

E _T_ input 1.5V 1.5V

. Cp =50pF ov

{ Ry =540 (see Note B) | |

Generator 50Q Output taop) » ¢ -» |« taop)

(See Note A) | | ——— =25V

I Output

' = o -25V

. top) » 4 —»l tt(o )

{ TEST CIRCUIT VOLTAGE WAVEFORMS

N:O;I'ES: A. Theinput pulse is supplied by a generator having the following characteristics: PRR < 1 MHz, 50% duty cycle, t, <6 ns, tf< 6 ns,
Zp=50Q.
B. C includes probe and jig capacitance.

Figure 3. Driver Test Circuit and Voltage Waveforms
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SN65176B, SN75176B
DIFFERENTIAL BUS TRANSCEIVERS
'

SLLS101A — JULY 1985 — REVISED MAY 1995

Output ——— 3V
input 1.5V 15V
| oV

OVor3V |
! 0.5V
t
RL=110Q PZH | | — ¥ voy
(see F:;:o;) Output 23v | ¥
— tpHz » e Vof=0V

! =
i TEST CIRCUIT VOLTAGE WAVEFORMS

G L o]

Ci =50pF
(see Note B) I

NOTES: A. Theinput pulse is supplied by a generator having the following characteristics: PRR < 1 MHz, 50% duty cycle, ty<6ns, tf<6ns,
Zo=50Q.
¢ B.. CLincludes probe and jig capacitance.

i
' Figure 4. Driver Test Circuit and Voitage Waveforms

Output |
3Vorov tpzL —H - tpLz

| |

I |
‘Generator | g:;l v

(see Note A) Output 23V —
? oL
TEST CIRCUIT VOLTAGE WAVEFORMS

NOTES: A. Theinput pulse is supplied by a generator having the following characteristics: PRR < 1 MHz, 50% duty cycle, ty s 6 ns, <6 ns,
3 Zo=50Q.
B. C includes probe and jig capacitance.

Figure 5. Driver Test Circuit and Voltage Waveforms

L N\ <$a RN, (BTSN 77 3V
1
Generator Input 1.5V 15V

(see Note A) 51Q | ov

15V |
Ji‘ toLH —e-¥ e tpHL
= | —+——— VoH
ov
} Output 1.3V 1.3V
i VoL
E TEST CIRCUIT VOLTAGE WAVEFORMS

E
NOTI‘::S: A. Theinput pulse is supplied by a generator having the following characteristics: PRR < 1 MHz, 50% duty cycle, tr< 6 ns, < 6ns,
Zo=50Q
B. Cyi includes probe and jig capacitance.

i

i Figure 6. Recelver Test Circuit and Voltage Waveforms
:

|

f
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SN65176B, SN75176B
DIFFERENTIAL BUS TRANSCEIVERS

SLLS101A ~ JULY 1985 —~ REVISED MAY 1995

PARAMETER MEASUREMENT INFORMATION

Generator
(see Note A)

TEST CIRCUIT

——— 15V
Stto15V

oV S2Open
83 Closed

VoH
Output 15V

Sito15V
§2 Closed
S3 Closed

oV

CL=15pF
(see Note B)

Sito-15V
0V S2Closed
S$3 Open

[
—i— —— =45V
VoL

Sito~-15V
S2 Closed
S3 Closed

VOLTAGE WAVEFORMS

Zo=50Q.
B. Cp includes probe and jig capacitance.

NOTES: A. Theinput pulse is supplied by a generator having the following characteristics: PRR < 1 MHz, 50% duty cycle, ty< 6 ns, tf <6 ns,

Figure 7. Receiver Test Circuit and Voitage Waveforms
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SN65176B, SN75176B
DlFF!-:RENTIAL BUS TRANSCEIVERS

SLLS101A — JULY 1985 — REVISED MAY 1995

i TYPICAL CHARACTERISTICS
[ DRIVER DRIVER
E HIGH-LEVEL OUTPUT VOLTAGE LOW-LEVEL OUTPUT VOLTAGE
VS vs
E HIGH-LEVEL OUTPUT CURRENT LOW-LEVEL OUTPUT CURRENT
5 - L] 5
! Vee=5V Vee =5V
45 Ta=25°C 45 [~ Tp=25°C
> 3 >
é’ I % 1 af
g ; \\ g’ l
35 8 35
2 \ S I
2 s - 5 3
g \\ g l
% 25 o 25
I s /
<4 2 2 2
L 0
2 hg 5 15 ,}
:I: ) -;l : /
T | - =
o i1 2 _—
> > 7
0.5 0.5
10 - - 1}
()} -20 -40 -60 -80 -100 -120 0 20 40 60 80 100 120
loH — High-Level Output Current - mA loL ~ Low-Level Output Current — mA
Figure 8 Figure 9
! DRIVER
} DIFFERENTIAL OUTPUT VOLTAGE
vs
f OUTPUT CURRENT
i 4 T
; Vee=5V
d Ta = 25°
| A\ P
S N\
; 25 S
E §' N
°© 2 AN
o
z \
é 1.5
[a]
1 1
: \
}
' Y-
| \
()

0 10 20 30 40 50 60 70 80 90 100
lp ~ Output Current —mA

Figure 10
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SN65176B, SN75176B
DIFFERENTIAL BUS TRANSCEIVERS

SLLS101A — JULY 1985 — REVISED MAY 1995

TYPICAL CHARACTERISTICS
RECEIVER
] HIGH-LEVEL OUTPUT VOLTAGE
| RECEIVER vs
E HIGH-LEVEL OUTPUT VOLTAGE FREE-AIR TEMPERATURET
\'£-]
i HIGH-LEVEL OUTPUT CURRENT 5 T ]
E Vee =5V
ST 451 vip=200mv

E Vip=02V >l lolz;-MOpA
L %% Ta=2sc s 4
o 4 8 35
o >° "1
g 35 = 3

=3
E 3 \\ 8 2.5
§ 2.5 Q\ g
& \\ | _Vvec=525V 3
> &
:‘_’ 2 \k - Veg=5V Em 1.5
£ 5[ vge=4msv Y\ é 1
T \‘ Y
£\ 05 \R\ 3

\%\\ 40 -20 0 20 40 60 80 100 120

I

0
0 -5 -10 -15 -20 -25 -~30 -35 -40 45 -50
loH — High-Level Output Current — mA

Figure 11

-

RECEIVER
LOW-LEVEL OUTPUT VOLTAGE
vs
LOW-LEVEL OUTPUT CURRENT

0.6 T
vod=s7 X

0.5 7

0.4

0.3 . /
0.2 /

01

~ Vor= Low-Level Output Voltage =V "™~

0 5 10 15 20 25 30
loL — Low-Level Output Current — mA

o e we ey

VoL - Low-Level Output Voltage — V

Ta - Free-Alr Temperature — °C

tOnly the 0°C to 70°C portion of the curve applies to the
SN751768B.

Figure 12
RECEIVER
LOW-LEVEL OUTPUT VOLTAGE
Vs
FREE-AIR TEMPERATURE

0.6 T T

Vee=5V

Vip =-200 mV
05 | loL=8mA
0.4

\

0.3 F—
0.2
0.1

0
-40 -20 0 20 40 60 80 100 120
TA — Free-Air Temperature — °C

Figure 13 Figure 14
kS
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SN65176B, SN75176B
DIFFERENTIAL BUS TRANSCEIVERS

SLLS101A - JULY 1985- - REVISED MAY 1995

TYPICAL CHARACTERISTICS

| RECEIVER RECEIVER
¢ OUTPUT VOLTAGE OUTPUT VOLTAGE
3 vs vs
i ENABLE VOLTAGE ENABLE VOLTAGE
S Vpsozv | 6 ! ! Vip=-02V
1D =% Vee=525V ==
] Load = 8 kQ to GND cc Load = 1 kQ to Voe
' Ta = 25°C 5 L Tp=25°C
{4 Vee =56.25 V— Veosanv 1N |
>| { — >' cc=4 Vee=5V
¥ ® 4
§‘ by Vec=5V vee =4.75 V—| g
S | S
g ¢ 5 3
g g
6 s 2 o
] ! 2
L1 2
P
» 1
4
4
Ep Y 2
t"o 0.5 1 15 2 25 3 6 05 1 1.5 25 3
b V) - Enable Voitage — V V| - Enable Voitage - V
| Figure 15 Figure 16
}
]
APPLICATION INFORMATION
{SN65176B SN65176B
SN751768 SN75176B
O q—g * 4 . d
i RT RT
SR ” T
i
§

Up to 32
Transceivers
o 0o 0

as short as possible.

|
L3
[
i
NOTEF: A. Theline should be terminated at both ends in its characteristicimpedance (RT = Zp). Stub lengths off the main line should be kept

Figure 17. Typical Application Circuit
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IMPORTANT NOTICE

Texas Instruments and its subsidiaries (T1) reserve the right to make changes to their products or to discontinue
any product or service without notice, and advise customers to obtain the latest version of relevant information
to verify, before placing orders, that information being relied on is current and complete. All products are sold
subject to the terms and conditions of sale supplied at the time of order acknowledgement, including those
pertaining to warranty, patent infringement, and limitation of liability.

TI warrants performance of its semiconductor products to the specifications applicable at the time of sale in
accordance with Tl's standard warranty. Testing and other quality control techniques are utilized to the extent
Tl deems necessary to support this warranty. Specific testing of all parameters of each device is not necessarily
performed, except those mandated by government requirements.

CERTAIN APPLICATIONS USING SEMICONDUCTOR PRODUCTS MAY INVOLVE POTENTIAL RISKS OF
DEATH, PERSONAL INJURY, OR SEVERE PROPERTY OR ENVIRONMENTAL DAMAGE (“CRITICAL
APPLICATIONS”). Ti SEMICONDUCTOR PRODUCTS ARE NOT DESIGNED, AUTHORIZED, OR
WARRANTED TO BE SUITABLE FOR USE IN LIFE-SUPPORT DEVICES OR SYSTEMS OR OTHER
CRITICAL APPLICATIONS. INCLUSION OF TI PRODUCTS IN SUCH APPLICATIONS IS UNDERSTOOD TO
BE FULLY AT THE CUSTOMER'S RISK.

In order to minimize risks associated with the customer's applications, adequate design and operating
safeguards must be provided by the customer to minimize inherent or procedural hazards.

Tl assumes no liability for applications assistance or customer product design. Tl does not warrant or represent
that any license, either express or implied, is granted under any patent right, copyright, mask work right, or other
intellectual property right of Tl covering or relating to any combination, machine, or process in which such
semiconductor products or services might be or are used. TI's publication of information regarding any third
party’s products or services does not constitute TI's approval, warranty or endorsement thereof.

Copyright © 1998, Texas Instruments Incorporated





