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ABSTRACT

This paper to presented ” SYSTEM MONITORING ” . Monitor about system of
machine in industrial job.  We design it use on personal computer wihch consist 2 paths
Hardware and software ) . Hardware is interface between input and PC . Software to control
system ( run on windows ) we can sent data to long distance by converse signal from port
R8-232 to RS-422 .

Output display on monitor ( monochome , VGA , EGA ) .We can set time interval

to save data on disk and sent data to printer.
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Rear Panel

25-Pin O-Shell
Connector

25

® o 0 006000 00 o0

t

14

At Standard RS-232C Levels
{With Exception of Current Loops)

Daescription Pin
NC 1
Transmitted Data 2.
" Received Data 3
Request to Send 4
_ Clear to Send 5
Data Set Ready 6
Signal Ground 7]
Received Line Signal Detector 8
+ Transmit Current Loop Data 9
~ NC _ 10
.-Transmit Current Loop Data 11
T NC 12 Asynchronous
External NC 13 Communications
Device NC 14 Adapter
(RS-232C)
NC. 15
NC 16
NC 17
1 Raceive Current Loop Data 18
NC 19
Data Terminal Ready 20
T NC 21
Ring Indicator 22
NC : 23
NC 24
-Receive Current Loop Return’ 25
—_

Note: To avoid inducing voltage surges on intarchange circuits. signals from
interchange circuits shall not be used to drive inductive devices, such
as relay coils.

Connector Specifications
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Interconnecting
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USVAUGINOA
Parameter Condition Min Max Units
Vo Driver Unloaded 6 V.

Output Voltage

Vo Driver Loaded Rt = 100 Ohm. 2 V.
Output

Vt Voltage

Vt Driver Output Per  output 50 Ohm.

Rs Resistance

los Driver Qutput Vo =0V. 150 maA.
Short Circuit Current

Driveroutput risetime

lox Driver Power -0.25 <Vo <6 V. + 100 UA.
OFF Current

Vth Receiver Vem =+ 7 V. 200 mA
Sensitivity

Vem Receiver Common -12 12 ‘ V.
mode Voltage

V.

5

Receiver Input Offset .
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Signal/Converter

Computer I RS232/RS422
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addr00 addr01 addr02 addr03 ...
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[ COMPUTER ] ( Al MODULE J

[ EOT NN ENQ J

NN ACK

NN : fio sHd ASC I geonunelaslugad Dal 00 - 31

msuotoyann Al lugad

COMPUTER [ Al MODULE
: J fsrx EX Sp AI Sp ETX ooJ J

-

STX EXSp AISp XXSp XXSp XXSp XXSp XXSp XXSp XXSp XXSp ETX00

]

XX : o adavoondazgoy 1WusAd ASC II gooddlagonsd 00 - FF

[ COMPUTER | [ AO MODULE |

T EOT NN ENQ J

NN : fio SHa ASC I goonunslavlugas a1 00 - 31
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[ STX EXSp DISp ETX00
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NN ACK
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| STXEXSp DOSp XX ETX00

ACK

COMPUTER DO MODULE

XX : @0 SHa ASC 1 vooloriwandwn
XX = X2 X1
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START
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1aoMmuy EXIT

P
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SETUP
MANAGER

GRAPH
HISTORY
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DATA
HISTORY

GO
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INTERFACE

A4

PAGE SETUP

LINE SETUP
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- STATION NUMBER TYPE
- PORT PARAMETER
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tiudoyaav FILE

1doniuy EXIT

nau@u SETUP MANAGER
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- NAME
- SCAN RATE

na ACCEPT

1nudeyaao FILE
PAGESET.SET

n& PRINT

Wuwsien1s SETUP

naudiu SETUP MANAGER
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Data History Report

Print Mode :Alarm Only

Page: 1 Line:' 1

Date Time Value
10-27-1994 10:33:05 -500.0000
10-27-1994 10:33:11 -500.0000
10-27-1994 10:33:16 -500.0000
10-27-1994 10:33:20 -500.0000
10-27-1994 10:33:47 -500.0000
10-27-1994 10:33:52 -500.0000
10-27-1994 10:33:57 284.3137
10-27-1994 10:34:02 284.3137
10-27-1994 10:34:07 284.3137
10-27-1994 10:34:12 500.0000
10-27-1994 10:34:18 500.0000
10-27-1994 10:34:23 500.0000
10-27-1994 10:34:28 500.0000
10-27-1994 10:34:33 500.0000
10-27-1994 10:34:38 500.0000
10-27-1994 10:34:43 500.0000
10-27-1994 10:34:48 500.0000
10-27-1994 10:34:53 500.0000
10-27-1994 10:34:59 500.0000
10-27-1994 10:35:04 500.0000
10-27-1994 10:35:09 - 500.0000
10-27-1994 10:35:14 500.0000
10-27-1994 10:35:19 500.0000
10-27-1994 10:35:25 500.0000
10-27-1994 10:35:30 500.0000
10-27-1994 10:35:35 500.0000
10-27-1994 10:35:40 500.0000
10-27-1994 10:35:46 500.0000
10-27-1994 10:35:51 500.0000
10-27-1994 10:35: 56 500.0000
10-27-1994 10:36:01 500.0000
10-27-1994 10:36:07 500.0000
10-27-1994 10:36:12 . 500.0000
10-27-1994 10:36:17 500.0000
10-27-1994 10:36:22 500.0000
10-27-1994 10:36:28 500.0000
10-27-1994 10:36:33 500.0000
10-27-1994 10:36: 38 500.0000
10-27-1994 10:36:44 500.0000
10-27-1994 10:36:49 500.0000
10-27-1994 10:36:54 500.0000
10-27-1994 10:37:00 500.0000
10-27-1994 10:37:05 500.0000
10-27-1994 10:37:10 500.0000
10-27-1994 10:37:16 500.0000

Status

Low

Low

Low

Low

Low

Low
High
High
High
High
High
High
High
High
High
High
High
High
High
High
High
High
High
High
High
High
High
High
High
High
High
High
High
High
High
High
High
High
High
High
High
High
High
High
High

Alarm
Alarm
Alarm
Alarm
Alarm
Alarm
Alarm
Alarm
Alarm
Alarm
Alarm
Alarm
Alarm
Alarm
Alarm
Alarm
Alarm
Alarm
Alarm
Alarm
Alarm
Alarm
Alarm
Alarm
Alarm
Alarm
Alarm
Alarm
Alarm
Alarm
Alarm
Alarm
Alarm
Alarm
Alarm
Alarm
Alarm
Alarm
Alarm
Alarm
Alarm
Alarm
Alarm
Alarm
Alarm
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Print Mode

Page: 1

Date

10-27-1994
10-27-1994
10-27-1994
10-27-1994
10-27-1994
10-27-1994
10-27-1994
10-27-1994
10-27-1994
10-27-1994
10-27-1994
10-27-1994
10-27-1994
10-27-1994
10-27-1994
10-27-1994
10-27-1994
10-27-1994
10-27-1994
10-27-1994
10-27-1994
10-27-1994
10-27-1994
10-27-1994
10-27-1994
10-27-1994
10-27-1994
10-27-1994
10-27-1994
10-27-1994
10-27-1994
10-27-1994
10-27-1994
10-27-1994
10-27-1994
10-27-1994
10-27-1994
10-27-1994
10-27-1994
10-27-1994
10-27-1994
10-27-1994
10-27-1994
10-27-1994
10-27-1994

Data History Report

:All Data

Line:

1

Time

10:
10:
10:
10:
10:
10:
10:
10:
10:
10:
10:
10:
10:
10:
10:
10:
10:
10:
10:
10:
10:
10:
10:
10:
10:
10:
10:
10:
10:
10:
10:
10:
10:
10:
10:
10:
10:
10:
10:
10:
10:
10:
10:
10:
10:

33:05
33:11
33:16
33:20
33:47
33:52
33:57
34:02
34:07
34:12
34:18
34:23
34:28
34:33
34: 38
34:43
34:48
34:53
34:59
35:04
35:09
35:14
35:19
35:25

35:30-

35:35
35:40
35:46
35:51
35:56
36:01
36:07
36:12
36:17
36:22
36: 28
36:33
36:38
36:44
36:49
36:54
37:00
37:05
37:10
37:16

Val

-500.
-500.
~-500.
-500.
-500.
-500.

284.
284.
284,
500.
500.
500.
500.
500.
500.
500.
500.
500.
500.
500.
500.
500.
500.
500.
500.
500.
500.
500.
500.
500.
500.
500.
500.
500.
500.
500.
500.
500.
500.
500.
500.
500.
500.
500.
500.

ue

0000
0000
0000
0000
0000
0000
3137
3137
3137
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000

Status

Low

Low

Low

Low

Low

Low
High
High
High
High
High
High
High
High
High
High
High
High
High
High
High
High
High
High
High
High
High
High
High
High
High
High
High
High
High
High
High
High
High
High
High
High
High
High
High

Alarm
Alarm
Alarm
Alarm
Alarm
Alarm
Alarm
Alarm
Alarm
Alarm
Alarm
Alarm
Alarm
Alarm
Alarm
Alarm
Alarm
Alarm
Alarm
Alarm
Alarm
Alarm
Alarm
Alarm

Alarm

Alarm
Alarm
Alarm
Alarm
Alarm
Alarm
Alarm
Alarm
Alarm
Alarm
Alarm
Alarm
Alarm
Alarm
Alarm
Alarm
Alarm
Alarm
Alarm
Alarm
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#include <68hcll.h>
#include <stdio.h»>
#include <stdlib.h>
#include <intrpt.h>
#include <regll.h»

#define A_8255 (*(unsigned char®)@x1200)
#define B_8255 (*(unsigned char?)px1201)
#define C_8255 (*(unsigned char*)@x1262)
#define CNT_8255 (*(unsigned char*)gx1283)
#define SOH @x01

#define STX @x02

#define ETX 0x083

#define EOT @x04

#define ENQ @x65

#define ACK 9x06

#define NAK @x15

#define sp 9x20

set_sci(void);
send_data(unsigned char);
read_data();

void interrupt sci_int();

unsigned char addr{2}]; .-
unsigned char input{28};
unsigned char dataout[2];
char ac;
main()
{
unsigned char data;
ROM_VECTOR(SCI_VEC,sci_int);
CONFIG=@x08d;
OPTION=0x93;
CNT_8255=0#x92;/* A=in B=in C=out */
set_sci();
ei();
dof
data=B_8255;
addr{gl=(data/108)+0x38;
addr(i]=(data%10)+9x39;



data=A_8255&0x(6;
data=data>>4;
if(datac=9)

{

dataout{@|=data+0x30;

}
else if(data>9)
{

dataout(@]=(data—10)+gx41:
}

[ e e

data=A_82558&9xB[;
if(datac=9)
{ .
dataout{1]=data+0x38;
] .
else if(data>9)

{
dataout(1)=(data—-18)+0x41;
]

Iwhile(1);

}

set_sci()

(

SCCR1=0x09;

SCCR2=0x2c;

BAUD =@x30;

}

send_data(data)

unsigned char data;

{ I2

C_8255=0x01;

SCDR=data;

dol !

}while(1(SCSR&Bx88));

C_8255=0;

}

read_data()

{

unsigned char status;

dol

lwhile(l(SCSR&ﬂxZﬂ));

status=SCDR;

return status;

}

interrupt sci_int()

char a;

char *b=NULL;

di();

inputld]=read_data();

switch(inputlg]){

case EOT:for(a=1;ac¢=3;a++)
{
input{al=read_data();
)

if((input[1]==addr[ﬂ])&&(inputlZl==addrl1]))
{

send_data(input(1]);
send_data(input{2]);
send_data(ACK);
ac=1;

}

break;

\
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]

case STX:for(a=1;a<=8;a++)
{
inputlal=read_data(); /
]
if{acl=1)
{
break;
|
else if((input{4]=='D")&&(input(5]=='1"))
{
sprintf(b,"%cEX DI %c%c %c",STX,dataout{#},dataout(1],ETX);
for(a=@;"(b+a)l="\g";a++)
{
send_data(*(b+a));
I
ac=0;
|
break;
default :break;
}
ei();

’
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#include
#include
#include
#include
#include
#include

#define
#define
#define
#define
#define

<68hcil.h>
¢<stdio.h»
¢stdlib.h>
<intrpt.h>
<regll.h>
<math.h>

A_8255 (*(unsigned char*)gx1209)
B_8255 (*(unsigned char®*)dx1241)
C_8255 (*(unsigned char*®)@x1202)
CNT_8255 (*(unsigned char*®*)8x1203)
SOH #x91 .

#define STX @x92

#define
#define
#define
#define
#define
#define

ETX @x03
EOT 0x04
ENQ ©x@5
ACK 0@x06
NAK @x15
sp #x20

set_sci(void);
send_data(unsigned char);
read_data();

void interrupt sci_int();
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/l _______________ G e o e e ot o e e e e e e e et e e o e e Tt e o e e ot s B e t/

unsigned char addri2];
unsigned char input[26];

char ac;

main()

{
unsigne

d char data;

ROM_VECTOR(SCI_VEC,sci_int);
CONFIG=8x0d;
OPTION=#x93;

CNT_82

55=0@x82;/* A=out B=in C=out */

set_sci();

ei();
dof

data=B_8255;

addri@)=(data/10)+08x30;

addr{1]=(data%18)+@x30;
Jwhile(1);

]
set_sci()

SCCR1=8x00;
SCCR2=#x2c;

}

BAUD =8£x30;

send_data(data)

unsigned
i

char data;

C_8255=0x01;
SCDR=data;

dol
Iwhile(!

(SCSR&0x88));

C_8255=0;

read_data()



{

unsigned char status;

dol
}while(!(SCSR&Bx26));
status=SCDR;
return status;

}

interrupt sci_int()

{

char a;
di();
inputl@l=read_data();
switch(input{g]){
case EOT:for(a=1;a<=3;a++)
{
input(al=read_data();
}
if((inputl(i]l==addr|@])&&(input[2}==addr(1]))
{

send_data(input(1});
send_data(input(2]);
send_data(ACK);
ac=1,
]
break;
case STX:for(a=1;a<=9;a++)
{
inputlaj=read_data();
}
if(aci=1) .
{

break;
}
else if((input(4j=='D")&&(input{5j=='0"))
{
send_data(ACK);
A_8255=input(8}];
ac=g;
]
break;
default :break;
}
ei();
}



#include <68hcll.h»
#include <stdio.h»
#include <stdlib.h>
#include <intrpt.h»>
#include <reglil.h»

#define A_8255 (*(unsigned char®*)dx1209)
#define B_8255 (*(unsigned char*)#x1201)
#define C_8255 (*(unsigned char*)gx1282)
#define CNT_8255 (*(unsigned char®)#x1263)
#define SOH 0x01 .

#define STX @x02

#define ETX 0x83

#define EOT @#x084

#define ENQ @x@5

#define ACK @x06

#define NAK 0x15

#define sp @x20

[ e e Prototype function —-—————————em—e———

set_sci(void);

send_data(unsigned char); .
read_data();

void interrupt sci_int();

unsigned char addr{2];

unsigned char input[18];

unsigned char dataout(8];

char output[35];

char ac;

main()

{

unsigned char data;
ROM_VECTOR(SCI_VEC,sci_int);
CONFIG=0x¢d;

OPTION=#6x93;
CNT_8255=0x92;/* A=in B=in C=out */
set_sci();

ei();

dol
data=B_8255;
addr(@]=(data/16)+0x38;
addr(1l=(data%10)+0x39;

ADCTL=0x109;

dol )
}while(1(ADCTL&@x88));
dataout[@]=ADR1;
dataout{1]=ADR2;
dataout[2]=ADR3;
dataout{3]=ADR4;

ADCTL=8x14;
dol
Jwhile(!(ADCTL&®x88));
dataout[4]=ADR1;
dataout(5]=ADR2;
dataout(6)=ADR3;
dataout{7]=ADR4;
lwhile(1);
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}
set_sci()
{
SCCR1=0x00;
SCCR2=@x2c;
BAUD =0x36;
]
send_data(data)
unsigned char data;
{
C_8255=0x01;
SCDR=data;
dol
}while(!(SCSR&9x89));
C_8255=g;
}
read_data()
{
unsigned char status;
dof
Jwhile(!1(SCSR&@x20));
status=SCDR;
return. status;
}
interrupt sci_int()
{
char a;
char *b;
di();
inputi{@)=read_data();
switch{inputl(gl){
case EOT:for(a=1;a<=3;a++)
{
input{a]=read_data();
}
if((input{1])==addr[@])&&(input{2]==addr[1}))
{
send_data(input(1]);
send_data(input(2});
send_data(ACK); -
ac=1;
}
break;
case STX:for(a=1;a<=8;a++)
{
inputlal=read_data();
]
if(acli=1)
{
break;
]
else if({inputld4}=='A")&&{input(5]=="1"))
{
b=output;
sprintf(b,"%cEX Al %02X %02X %02X %02X %H2X %02X %B2X %H2X %c",
STX,dataout[s),dataout{1],dataout{2],
dataout[3],dataout[4],dataout(5],
dataout(6],dataout{7},ETX);
for(a=@;*(b+a)!="\g";a++)
{
send_data(*(b+a));

ac=%;
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}
break;
default :break;
}
ei();
}
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#include <68hcll.h»
#include <stdio.h»
#include <stdlib.h>
#include <intrpt.h»
#include <regli.h»
#include <math.h»

#define A_8255 (*(unsigned char*)@éx1209)
#define B_8255 (*(unsigned char*)gx1201)
#define C_8255 (*(unsigned char*)éx1202)
#define CNT_8255 (*(unsigned char*)sx1263)
#define SOH @x01

#define STX @x062

#define ETX 0x83

#define EOT @x04

#define ENQ @x@5

#define ACK 9x06

#define NAK ©x15

#define sp 9x28

set_sci(void);
send_data(unsigned char);
read_data();

void interrupt sci_int();
delay();

72

/t_'_.__.. _____________________ o e e e s e e e e e e e e e —————————— 8/

unsigned char addr{2];
unsigned char input{25];
unsigned char output[8];
char ac;
main()
{
unsigned char data,channel;
ROM_VECTOR(SCI_VEC,sci__int);
CONFIG=¢x0d;
OPTION=@x93;
CNT_8255=0x82;/* A=out B=in C=out */
set_sci();
ei();
-dol
data=B_8255;
addrig]=(data/18)+9x30:
addr{1]=(data%1d)+0x39;

/l ____________________________________ l/
A_8255=0xff;
for(channel=#;channel<=7;channel++)

{
C_8255=channel<«<4;
A_8255=output[channel};
delay();
)
lwhile(1);
}
delay()
{

int a;

for(a=g@;a<=500;a++)

{

}



}
set_sci()
{
SCCR1=0x00;
SCCR2=0@x2c;
BAUD =0x30;.
}
send_data(data) .
unsigned char data;
{
C_8255=0x81;
SCDR=data;
dof
}while(1(SCSR&Bx86));
C_8255=0;
}
read_data()
{
unsigned char status;
do|
lwhile(!1{SCSR&Bx20));
status=SCDR;
return status;
)
interrupt sci_int()
{
char a;
di();
inputi(@l=read_data();
switch(input(8]){
case EOT:for(a=1;a<=3;a++)
{
input{al=read_data();
|

if((inputl1]==addr{g])&&(input(2)==addr{1]))

{
send_data(input(1]);
send_data(input(2]);
send_data(ACK);
ac=1;
}
break;
case STX:for(a=1;a<=24;a++)
{
inputlal=read_data();
}
if(aci=1)
{
break;
}
else if((input{4}=="A")&&(input[5]=='0"))
{
send_data(ACK);
for{a=0;a¢=7;a++)
{
outputi{a)=inputi(a*2)+7];

ac=¢;
o
break;
default :break;
}

ei();
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MONITOR.BAS ~ 1 >
Option Explicit

Global] StationSelect As Integer
Global AddressSelect As Integer
Global ParaSelect As Integer
Global Getchange As Integer

Type Interfacelnfo
StationNumber(@ To 31) As String * 25
Port As String * 5
Baud As Integer
Parity As String * 4
Data As Integer
Stop As Integer

End Type

Type Pagelnfo
Name As String * 30
Scan As Integer
Enable As Integer

End Type

Type Linelnfo
FirstName As String * 25
LastName As String * 30
Units As String * 18
StationNumber As Integer
Active As Integer
Slot As Integer
Channel As Integer
Bit As Integer
AlarmEnable As Integer
HighAlarm As Single
LowAlarm As Single
Diff As Single
Zero As Single
Span As Single
‘Alarm
Astation As Integer
Achannel As Integer
Avalue As Single

£nd Type

Type Dviewinfo
Slot@(@ To 7) As Integer
Slotl(8 To 7) As Integer
Slot2(4 To 1) As Integer
StationInfo As Integer

End Type

Type Pdatalnfo
Station(l To 1@) As Integer
Slot(1 To 18) As Integer
Channel(l To 18) As Integer
Bit{(1 To 18) As Integer
Alarm(1 To 18) As Integer
Display(l To 18) As Integer
ZeroData(l To 16) As Single
SpanData(l To 18) As Single
Dif(1 To 18) As Single
LAlarm(1 To 16) As Single
HAlarm(1l To 10) As Single

Astation(1 To 1¢) As Integer
Achannel(l1 To 18) As Integer
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Avalue(l To 18) As Single
End Type :
Type GraphData
MONITOR.BAS - 2

GhData(l To 2068) As Single
End Type

Type Drecord
Ddate As String * 10
Dtime As String * 8
Dvalue(l To 18) As Single
End Type

Type Alarmset
StNumber As Integer
Channel As Integer
Value As Single
End Type

-.Global LinkStatus(@ To 31) As String * 46
Global Station(# To 31) As Dviewlnfo
Global Pdata(l To 10) As Pdatalnfo
Global RxCount

Global TxCount

Global Tcountl(i To 18) As Integer
Global PageSelect%
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FRMHISTO.FRM - 1

Option Explicit

Dim Gdata As GraphData
Dim PageSelect As Integer
Dim CurrentRecord As Long
Dim LastRecord As Long
Dim FileNum As Long

Dim Drec As Drecord

Dim Start As Integer

Dim Stopl As Integer

Dim Pointl As Integer

Dim File(1 To 19) As String * 12

Sub de ()
frmHistory.Caption = Str$(Gdata.GhData(CurrentRecord))
End Sub

Sub DisplayGraph ()
Dim RecLen: As Long
Dim Count As Long
Dim LineCount As Long
Dim Count2 As Integer
For Count = 1 To 20008
Gdata.GhData(Count) = ##
Next
Graphl.DataReset = 9
FileNum = FreeFile
RecLen = Len(Drec)
Open File(PageSelect) For Random As FileNum Len = RecLen
LastRecord = FileLen(File(PageSelect)) / RecLen
If LastRecord = @ Then
LastRecord = 1
End If *
Select Case LastRecord
Case Is <= 5¢
For Count = 1 To LastRecord
Get #FileNum, Count, Drec
For LineCount = 1 To 14
Gdata.GhData(((LineCount - 1) * 286) + Count) = Drec.Dvalue(LineCount)
Next LineCount
Next Count
DrawGraph LastRecord
Case Is > 50
Count2 = @
Select Case ((Pointl - 1) * 508) + 50
Case Is <= LastRecord
For Count = ((Pointl - 1) * 50) + 1 To ((Pointl — 1) * 50) + 58
Count2 = Count2 + 1
Get #FileNum, Count, Drec
" For LineCount = 1 To 19
Gdata.GhData({({LineCount - 1) * 2¢¢) + Count2) = Drec.Dvalue(LineCount)
Next LineCount
Next Count
DrawGraph 59
Case Is > LastRecord
For Count = ({Pointl - 1) * 58) + 1 To ((Pointl — 1) * 58) + 58
Count2 = Count2 + 1
Get #FileNum, Count, Drec
For LineCount = 1 To 16
Gdata.GhData(({LineCount — 1) * 28#) + Count2) = Drec.Dvalue(LineCount)



Next LineCount
Next Count
DrawGraph (({(Pointl -~ 1) * 58) + 50) - LastRecord
FRMHISTO.FRM - 2

End Select
End Select
Close #FileNum
Pointl = Pointl + 1
End Sub

Sub DrawGraph (Tcountl As Long)
Dim S As Integer

Dim p As Integer

Dim Color As Integer

Dim Ran As Integer

Dim i As Integer

Graphl.IndexStyle = 1

Graphl.NumSets = 10

Graphl.NumPoints = 209

For i = 1 To Graphl.NumSets
Graphl.ThisSet = i

For p = 1 To Tcountl
Graphl.ThisPoint = Tcountl — p + 1
Graphl.XPosData = 1 - p
Graphl.GraphData = Gdata.GhData{({i — 1) * 28¢) + p)
Next p

Next i

Color = 5

S=90

For i = 1 To Graphl.NumSets
Graphl.ThisSet = i
Graphl.ColorData = Color
Color = Color + 1

'Graphl.SymbolData = s
Graphl.PatternData = 1
Graphl.LegendText = Str$(i)
S=8+1

Next i

Graphl.Ticks = 2
Graphl.PatternData = 1

Graphl.YAxisStyle = 2
Graphl.YAxisTicks = 10
50

Graphl.TickEvery =
Graphl.DrawMode =
End Sub

3

Sub cmdFforward_Click ()

Dim Count As Long

Dim LineCount As Long

Dim Count2 As Integer

Dim RecLen As Long
Pointl = Pointl - 2

If Pointl < 1 Then
Pointl = 1

End If

For Count = 1 To 20080
Gdata.GhData(Count) = @#
Next

Graphl.DataReset = 9
FileNum = FreeFile



RecLen = Len(Drec)
Open File(PageSelect) For Random As FileNum Len = RecLen
LastRecord = FileLen(t'ile(PageSelect)) / RecLen
If LastRecord = # Then
LastRecord = 1
End If
FRMHISTO.FRM - 3

Select Case LastRecord
Case [s <= 58 .
For Count = 1 To LastRecord
Get #FileNum, Count, Drec
For LineCount = 1 To 10
Gdata.GhData({(LineCount — 1) * 288) + Count) = Drec.Dvalue(LineCount)
Next LineCount
Next Count
DrawGraph LastRecord
Case Is > 50
Count2 = @
Select Case ((Pointl - 1) ®* 5@) + 50
Case Is <= LastRecord
For Count = ((Pointl - 1) * 58) + 1 To ((Pointl - 1) * 5@) + 50
Count2 = Count2 + 1
Get #FileNum, Count, Drec *
For LineCount = 1 To 10
Gdata.GhData(((LineCount — 1) * 28#) + Count2) = Drec.Dvalue(LineCount)
Next LineCount
Next Count
DrawGraph 58
Case Is > LastRecord
For Count = ((Pointl — 1) ®* 5@) + 1 To ((Pointl - 1) * 50) + 50
Count2 = Count2 + 1
Get #FileNum, Count, Drec
For LineCount = 1 To 14
Gdata.GhData({((LineCount - 1) * 2868) + Count2)
Next LineCount
Next Count
DrawGraph ({(Pointl - 1) ®* 58) + 58) ~ LastRecord
End Select
End Select
Close #FileNum
End Sub

Drec.Dvalue(LineCount)

Sub cmdForward_Click (Index As Integer)
Dim RecLen As Long
Dim Count As Long
Dim LineCount As Long
Dim Count2 As Integer
Pointl = Pointl - 1
If Pointl < 1 Then
Pointl = 1
End If

For Count = 1 To 2800

Gdata.GhData(Count) = g#

Next

Graphl.DataReset = 9

FileNum = FreeFile

RecLen = Len(Drec)

Open File{PageSelect) For Random As FileNum Len = RecLen
LastRecord = FileLen(File(PageSelect)) / RecLen

If LastRecord = @ Then

LastRecord = 1
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End If
Select Case LastRecord
Case Is <= 58
For Count = 1 To LastRecord
Get #FileNum, Count, Drec
For LineCount = 1 To 10
Gdata.GhData({{LineCount - 1) * 200) + Count) = Drec.Dvalue(LineCount)
Next LineCount
Next Count
FRMHISTO.FRM - 4

DrawGraph LastRecord
Case Is > 50
Count2 = #
Select Case ((Pointl - 1) * 58) + 50
Case [s <= LastRecord
For Count = ((Pointl — 1) * 5@) + 1 To ((Pointl - 1) * 5@) + 5@
Count2 = Count2 + 1
Get' #FileNum, Count, Drec
For LineCount = 1 To 1@
Gdata.GhData(({(LineCount - 1) * 28¢) + Count2)
Next LineCount
Next Count
DrawGraph 59
Case Is > LastRecord
For Count = ((Pointl -~ 1) ®* 5@) + 1 To ({(Pointl - 1) * 54) + 59
Count2 = Count2 + 1 !
Get #FileNum,  Count, Drec
For LineCount = 1 To 10 :
Gdata.GhData(({LineCount — 1) * 286) + Count2)
Next LineCount
Next Count
DrawGraph (((Pointl - 1) * 58) + 58) - LastRecord
End Select
End Select
Close #FileNum
End Sub

Drec.Dvalue(LineCount)

Drec.Dvalue(LineCount)

Sub cmdfrevers_Click (Index As Integer)
Dim RecLen As Long
Dim Count As Long
Dim LineCount As Long
Dim Count2 As Integer
Pointl = Pointl + 2
For Count = 1 To 2000
Gdata.GhData(Count) = @#
Next
Graphl.DataReset = 9
FileNum = FreeFile
RecLen = Len(Drec)
Open File(PageSelect) For Random As FileNum Len = ReclLen
LastRecord = FileLen(File{PageSelect)) / ReclLen
If LastRecord = # Then
LastRecord = 1
End If
Select Case LastRecord
Case Is <= 58
For Count = 1 To LastRecord
Get #FileNum, Count, Drec
For LineCount = 1 To 18
Gdata.GhData({((LineCount — 1) * 2@8) + Count) = Drec.Dvalue(LineCount)
Next LineCount
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Next Count
DrawGraph LastRecord
Case Is » 50
Count2 = ¢
Select Case ((Pointl - 1) * 58) + 50
Case Is <= LastRecord
For Count = ((Pointl - 1) * 58) + 1 To ((Pointl - 1) * 58) + 5@
Count2 = Count2 + 1
Get #FileNum, Count, Drec
For LineCount = 1 To 18
Gdata.GhData(((LineCount - 1) * 208) + Count2) = Drec.Dvalue(LineCount)
Next LineCount
FRMHISTO.FRM --5

-

Next Count
DrawGraph 58
Case Is » LastRecord
For Count = ((Pointl - 1) ®* 58) + 1 To ((Pointl = 1) * $5¢) + 5@
Count2 = Count2 + 1
Get #FileNum, Count, Drec
For LineCount = 1 To 10
Gdata.GhData(((LineCount — 1) * 268) + Count2) = Drec.Dvalue(LineCount)
Next LineCount
Next Count
DrawGraph (((Pointl — 1) ®* 58) + 5¢) —~ LastRecord
End Select
End Select
Close #FileNum
End Sub

Sub cmdPagel_Click ()
PageSelect = 1

Pointl = 1
DisplayGraph
End Sub

Sub cmdPageld_Click ()
PageSelect = 1¢
Pointl = 1
DisplayGraph

End Sub (

Sub cmdPage2_Click ()
PageSelect = 2
Pointl = 1
DisplayGraph

End Sub

Sub cmdPage3_Click ()
PageSelect = 3
Pointl = 1
DisplayGraph

End Sub

Sub cmdPaged_Click ()
PageSelect = 4
Pointl =1
DisplayGraph

End Sub



Sub cmdPage5_Click ()
PageSelect = 5 -
Pointl = 1
DisplayGraph

End Sub

Sub cmdPage6_Click ()
PageSelect = 6

Pointl = 1
DisplayGraph
End Sub

FRMHISTO.FRM - 6

Sub cmdPage7_Click ()
PageSelect = 7

Pointl = 1
DisplayGraph
End Sub

Sub cmdPage8_Click ()
PageSelect = 8

Pointi = 1
DisplayGraph
End Sub

Sub cmdPage$ Click ()
PageSelect = 9

Pointl = 1
DisplayGraph
End Sudb

Sub cmdPrint_Click ()
Graphl.DrawMode = 5
End Sub.

Sub cmdReverse_Click ()
Dim RecLen As Long
Dim Count As Long
Dim LineCount As Long
Dim Count2 As Integer
Pointl = Pointl + 1
For Count = 1 To 20090
Gdata.GhData(Count) = @g#
Next
Graphl.DataReset = 9
FileNum = FreeFile
RecLen = Len(Drec)
Open File(PageSelect) For Random As FileNum Len = RecLen
LastRecord = FileLen(File(PageSelect)) / RecLen
If LastRecord = @ Then
LastRecord = 1
End If
Select Case LastRecord
Case Is ¢= 58
For Count = 1 To LastRecord
Get #FileNum, Count, Drec
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For LineCount = 1 To 18
Gdata.GhData(((LineCount — 1) * 28@) + Count) = Drec.Dvalue(LineCount)
Next LineCount
Next Count
DrawGraph LastRecord
Case Is > 58
Count2 = @
Select Case ((Pointl — 1) * 58) + 50
Case Is <= LastRecord
For Count = ({(Pointl - 1) * 58) + 1 To ((Pointl -~ 1) * 58) + 50
Count2 = Count2 + 1
Get #FileNum, Count, Drec
For LineCount = 1 To 10
Gdata.GhData(((LineCount — 1) * 268) + Count2) = Drec.Dvalue(LineCount)
Next LineCount
Next Count
DrawGraph 50
FRMHISTO.FRM - 7

Case Is > LastRecord
For Count = ((Pointl — 1) ®* 5¢) + 1 To ((Pointl - 1) * 58) + 50
Count2 = Count2 + 1
Get #FileNum, Count, Drec
For LineCount = 1 To 19
Gdata.GhData(((LineCount - 1) * 2@¢8) + Count2) = Drec.Dvalue(LineCount)
Next LineCount -

Next Count
DrawGraph ({(Pointl — 1) * 58) + 5¢) — LastRecord
End Select
‘End Select
Close #FileNum
End Sub
Sub cndExit_Click ()
Unload Me

End Sub
Sub Form_Load ()
File(1) = "Pagel.rec”
File(2) = "Page2.rec"
File(3) = "Page3.rec”
File(4) = "Paged.rec”
File(5) = "Page5.rec"
File(6) = "Page6.rec"
File(7) = "PageT7.rec”
File(8) = "Page8.rec”
File(9) = "Page9.rec”
File(14) = "Pagel@.rec”
Pointl = 1

End Sub
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Option Explicit

Sub

cmdOK_Click ()

Unload Me
End Sub

Sub
Dim
Dim
Dim
Dim
Dim

Form_Load ()

Count%

Countl1%

FileNuml As Long

Ldata As Linelnfo

RecordCount As Long

frame3ddl.Caption = "Page " + Str$(PageSelect)
FileNumil = FreeFile

RecordCount = Len(Ldata)

Open "Lineset.set" For Random As FileNuml Len
For Count = 1 To 10

For Countl = 1 To 16
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= RecordCount

Get #FileNuml, (PageSelect — 1) * 16 + Countl, Ldata

Check3d(Countl).Value = Ldata.Active
Check3d(Count1).Caption = Ldata.Lastname
Next Countl
Next Count
Close #FileNuml

End Sub
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Option Explicit

Dim Page As Pagelnfo ,
Dim FileNum As Long

Dim RecordCount As Long

Sub c¢mdOK_ClicK ()
Unload Me
End Sub

Sub Form_Load ()
Dim Count%
FileNum = FreeFile
RecordCount = Len(Page)
Open "Pageset.set"” For Random As FileNum Len = RecordCount
For Count = 1 To 10
Get #FileNum, Count, Page
Check3D(Count).Value = Page.Enable
Label(Count).Caption = Trim(Page.Name)
Next Count
Close #FileNum
End Sub
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Option Explicit

Dim Addr As Integer

Dim AddSelect As Integer
Dim Stype As Integer
Dim Spara As Integer

Sub cboAddress_Click ()
AddressSelect = cboAddress.ListIndex
End Sub

Sub cmdExit_Click ()
Unload Me
End Sub

Sub cmdReturn_Click ()
Getchange = 1
Unload Me

End Sub

Sub Form_Load (}

Dim Acount As Integer
IbStationType.AddItem "Analog Input"”
IbStationType.AddItem "Analog Output”
IbStationType.AddItem "Digital Input”
IbStationType.AddItem "Digital Output" °
For Acount = @ To 31 Step 1

cboAddress.AddIitem Format$(Acount, "gg")

Next Acount

End Sub

Sub 1bStationPara_Click ()
Paraselect = lbStationPara.ListIndex
End Sub

Sub 1bStationType_Click ()
Dim SeCount As Integer
StationSelect = lbStationType.ListIndex
Select Case StationSelect
Céase 0
StationSelect = lbStationType.ListIndex
IbStationPara.Clear
For SeCount = 1 To 8 Step 1
1bStationPara.AddItem "Analog Input Channel " + Str$(SeCount)
Next SeCount
Case 1
lbStationPara.Clear
For SeCount = 1 To 8 Step 1
lbStationPara.AddItem "Analog Output Channel " + Str$(SeCount)
Next SeCount
Case 2
lbStationPara.Clear
For SeCount = 1 To 8 Step 1
lbStationPara.Additem "Digital Intput Channel " + Strs(SeCount)
Next SeCount
Case 3
IbStationPara.Clear
For SeCount = 1 To 8 Step 1
‘IbStationPara.AddItem "Digital Output Channel " + Str$(SeCount)
Next SeCount
End Select

85



GRAPH.FRM - 1

Option Explicit

Dim FileNum As Long

Dim FileNuml As Long

Dim Filenum2 As Long

Dim RecordCount As Long

Dim Page As Pagelnfo

Dim Gdata(l To 16) As GraphData
Dim Tcount As Integer

Dim DataRecord As DviewInfo
Dim Inter As Interfacelnfo

Dim Drec As Drecord

Dim Ldata As Linelnfo

Dim InputSpan As Integer

Dim Regend(l1 To 16) As Single

Sub GetDataln (Cnts As Integer, PointsN As Integer)
Dim Cns As Integer
Dim p As Integer
Dim temp As Single
For Cns = 8§ To 9
Select Case Pdata(Cns + 1).Slot{Cns + 1)
Case 0
temp = Station(Pdata(PageSelect).Station{Cns + 1)).Slot@(Pdata(PageSelect
).Channel(Cnsg + 1))
Gdata(PageSelect).GhData(Cnts + ((Cns) * PointsN)) = temp
Case 1 .
temp = Station(Pdata(PageSelect).Station(Cns + 1)).Slot1({Pdata{PageSelect
).Channel(Cns + 1))
Gdata(PageSelect).GhData(Cnts + ((Cns) * PointsN)) = temp
End Select
Next Cns
End Sub

Sub Timeserv ()

Dim S As Integer
Dim p As Integer
Dim Color As Integer
Dim Ran As Integer
Dim i As Integer

If Tcounti(PageSelect) = 1 Then
Graphl.DataReset = 9
Graphl.DrawMode 1

End If

Graphl.IndexStyle = 1

Graphl.NumSets = 18

Graphl.NumPoints = 200

For i = 1 To Graphl.NumSets
Graphl.ThisSet = |
For p = 1 To Tcountl(PageSelect)
Graphl.ThisPoint = Tcountl(PageSelect) — p + 1
Graphl.XPosData = 1 - p
Graphl.GraphData = Gdata(PageSelect).GhData(((i — 1) * 208) + p)
Next p
Regend(i) = Gdata(PageSelect).GhData(((i - 1) * 268) + Tcounti(PageSelect))
Next i
Color = 5§
S=90



For i = 1 To Graphl.NumSets
Graphl.ThisSet = i ’
Graphl.ColorData = Color

GRAPH.FRM - 2

Color = Color + 1
'Graphl.SymbolData 5
Graphl.PatternData 1
Graphl.LegendText = Format$(i, "g@¢") + “

")
S=8§+1
Next i
Graphl.Ticks = 2
Graphl.PatternData = 1
Graphl.YAxisStyle = 2
Graphl.YAxisTicks = 10
Graphl.TickEvery = 5@
Graphl.DrawMode = 3
End Sub

Sub cmdExit_Click ()
Close
Unload {rmSim
Unload frmview
Unload Me

End Sub

Sub cmdLink_Click ()
'frmlink.Show
End Sub

Sub cmdPagel_Click ()
PageSelect = 1
mnuPage.Enabled = True
mnuLine.Enabled =. True
Graphl.DataReset = 9
Graphl.Visible = True
Get #FileNum, 1, Page
frmGraph.Caption = "Recorder " + "Pagel[1]"
Graphl.GraphTitle = Page.Name
Timeserv

End Sub

Sub cmdPageld_Click ()
mnuPage.Enabled = True
mnuLine.Enabled = True
PageSelect = 10
Graphl.DataReset = 9
Graphl.Visible = True

Get #FileNum, 14, Page
frmGraph.Caption = "Recorder " + "Pagel(10]"
Graphl.GraphTitle = Page.Name
Timeserv
End Sub

Sub cmdPage2_Click ()
mnuPage.Enabled =
mnuLine.Enabled =
PageSelect = 2
Graphl.DataReset = 9
Graphl.Visible = True
Get #FileNum, 2, Page

True
True

" + Format$(Regend(i), "09000.00
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frmGraph.Caption = “"Recorder " + "Page[2]"
Graphl.GraphTitle = Page.Name
Timeserv

End Sub

Sub cmdPage3_Click ()
GRAPH.FRM - 3

mnuPage.Enabled = True
mnuline.Enabled = True
Graphl.DataReset = 9
Graphl.Visible = True
PageSelect = 3
Get #FileNum, 3, Page
frmGraph.Caption = "Recorder " + "Pagel[3]"
Graphl.GraphTitle = Page.Name
Timeserv
End Sub

Sub cmdPage4_Click ()
mnuPage.Enabled = True
mnuLine.Enabled = True
Graphl.DataReset = 9
Graphl.Visible = True
PageSelect = 4
Get #FileNum, -4, Page .
frmGraph.Caption = "Recorder " + "Page[4]"
Graphl.GraphTitle = Page.Name
Timeserv
End Sub

Sub cmdPageS5_Click ()
mnuPage.Enabled = True
mnuLine.Enabled = True
Graphi.DataReget = 9
Graphl.Visible = True
PageSelect = 5
Get #FileNum, 5, Page

frmGraph.Caption = "Recorder " + "Page[5]"
Graphl.GraphTitle = Page.Name
Timeserv

End Sub

Sub cmdPage6_Click ()
mnuPage.Enabled = True
mnuLine.Enabled = True
Graphl.DataReset = 9
Graphl.¥isible ‘= True
PageSelect = 6
Get #FileNum, 6, Page
frmGraph.Caption = "Recorder " + "Page(6]"
Graphl.GraphTitle = Page.Name
Timeserv

End Sub

Sub cmd?’age7_click O
mnuPage.Enabled = True .
mnuLine.Enabled = True
Graphl.DataReset = 9
Graphl.Visible = True
PageSelect = 7
Get #FileNum, 7, Page
frmGraph.Caption = "Recorder " + "Pagel[7]"



Graphl.GraphTitle

Timeserv
End Sub

Sub cmdPage8_Click ()
mnuPage.Enabled
mnulLine.Enabled
Graphl.DataReset
Graphl.Visible = True

GRAPH.FRM -~ 4

PageSelect = 8
Get #FileNum, 8, Page
frmGraph.Caption

Graphl.GraphTitle

Timeserv

End

Sub

Sub cmdPage9_Click ()
mnuPage.Enabled
mnuLine.Enabled
Graphl.DataReset = @
Graphl.Visible = True
PageSelect = 9
Get #FileNum, 9, Page
frmGraph.Caption

Graphl1.GraphTitle

Timeserv

End

Sub

Sub cmdPrint_Click ()

Timerl.Enabled
Timer2.Enabled
Timer3.Enabled
Timer4.Enabled
Timer5.Enabled
Timer6.Enabled
Timer7.Enabled
Timer8.Enabled
Timer9.Enabled

e wumwn o

= Page.Name

True

True

9

"Recorder " + "Pagel8]"

= Page.Name

True

True

"Recorder " + "Pagel[9]"
Page.Name

False
False
False
False
False
False
False
False
False

Timerl@.Enabled = False

Unload frmview

Graphl.DrawMode

Load frmview

Timerl.Enabled
Timer2.Enabled
Timer3.Enabled
Timer4.Enabled
Timer5.Enabled
Timer6.Enabled
Timer7.Enabled
Timer8.Enabled
Timer9.Enabled

o on oo nouwnu

5

True
True
True
True
True
True
True
True
True

. Timerl1@.Enabled = True

End

Sub
Dim
Dim
Dim
Dim

Sub

Form_Load ()

Count As Integer
Countl As Integer
Count2 As Integer
Selected As Integer

Load frmSim
Load frmyiew
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mnuPage.Enabled = False
mnuLine.Enabled = :
Selected = @

InputSpan = &HFF

Filenum2 = FreeFile

RecordCount = Len(Inter)

Open "Inter.set" For Random As Filenum2 Len = RecordCount
Get #Filenum2, 1, Inter

FileNum = FreeFile
RecordCount = Len(Page)
GRAPH.FRM - 5

Open "Pageset.set" For Random As FileNum Len = RecordCount
For Count = 1 To 10
Get #FileNum, Count, Page
Select Case Count
Case 1
If Page.Enable = Fadlse Then
cmdPagel.Enabled = False
Timerl.Enabled = False
End If
Timerl.Interval = Page.Scan * 1068
Case 2
If Page.Enable = False Then
cmdPage2.Enabled = False
Timer2.Enabled =. False
End If
Timer2.Interval = Page.Scan * 1000
Case 3
If Page.Enable = False Then
cmdPage3.Enabled = False
Timer3.Enabled = False
End If
Timer3.Interval = Page.Scan * 1069
Case 4
If Page.Enable = False Then
cmdPage4.Enabled = False
Timer4.Enabled = False
End If
Timer4.Interval = Page.Scan * 1049
Case 5
If Page.Enable = False Then
cmdPage5.Enabled = False
Timer5.Enabled = False
End If
TimerS5.Interval = Page.Scan * 1080
Case 6
If Page.Enable = False Then
cmdPage6.Enabled = False
Timer6.Enabled = False
End If
Timer6.Interval = Page.Scan * 1968
Case 7
If Page.Enable = False Then
cmdPage7.Enabled = False
Timer7.Enabled = False
End If
' Timer7.Interval = Page.Scan * 1960
Case 8
If Page.Enable = False Then
cmdPage8.Enabled = False



Timer8.Enabled = False

End if ’

Timer8.Interval = Page.Scan * 1600
Case 9

If Page.Enable = False Then

cmdPage9.Enabled = False

Timer9.Enabled = False

End If

Timer9.Interval = Page.Scan * 1¢0¢
Case 10

If Page.Enable = False Then

cmdPagel@.Enabled = False

Timerl@.Enabled = False

End If

Timerl@.interval = Page.Scan * 1000

GRAPH.FRM - 6

End Select
Next Count
FileNuml = FreeFile
RecordCount = Len(Ldata)

Open "Lineset.set" For Random As FileNuml Len

Count2 = 1
For Count = 1 To 10
For Countl = 1 To 18
Get #FileNum1, Count2, Ldata

RecordCount

Pdata(Count).Station(Countl) = Ldata.StationNumber

Pdata(Count).Slot(Countl) = Ldata.Slot

Pdata(Count).Channel(Countl) = Ldata.Channel
Pdata(Count).Bit(Countl) = Ldata.Bit
Pdata(Count).Alarm{Countl) = Ldata.AlarmEnable
Pdata(Count).Display(Countl) Ldata.Active

Pdata(Count).LAlarm(Countl) = Ldata.LowAlarm

Pdata(Count).HAlarm(Countl) = Ldata.HighAlarm

Pdata(Count).Dif(Countl) = Ldata.Diff
Pdata(Count).ZeroData(Countl) = Ldata.Zero

Pdata(Count).SpanData(Countl) = Ldata.Span

= Ldata.Astation
Pdata(Count).AChannel(Countl) = Ldata.AChannel
Pdata(Count).Avalue(Countl) = Ldata.Avalue

Pdata(Count).Astation(Count1)

Count2 = Count2 + 1
Next Countl
. Next Count . .
Close #FileNuml
End Sub

Sub mnuLine_Click ()
frmlinedetails.Show
End Sub

Sub mnuPage_Click ()
- frmPageDetail.Show
End Sub

Sub mnuSim_Click ()
frmSim.Show
frmview.Show

End Sub

Sub Timerl_Timer ()
Dim Cns%
Dim temp%
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Dim InputData#

Dim tempo#

Dim Al As String

Dim F As Long

Dim LastRecord As Long
Dim RecLen As Long

Tcountl1(1l) = Tcountl(l) + 1
If Tcount1(1l) > 206 Then
Tcountl(1) =
For Cns = 1 To 2089
Gdata(1).GhData(Cns) =
Next Cns
End If
For Cns = @ To 9
Select Case Pdata(1).Slot(Cns + 1)
Case @
InputData = @#
GRAPH.FRM - 7

If Pdata(1).Display(Cns + 1) > @ Then

temp = Station(Pdata(1).Station(Cns + 1)).Slotd(Pdata(1).Channel(Cns + 1

)

InputData = ((temp / InputSpan) * (Pdata(1l).SpanData(Cns + 1) - Pdata(l)

.ZeroData(Cns + 1)) + Pdata(l).ZeroData(Cns + 1))
Gdata(1).GhData(Tcounti(1) + ((Cns) * 266)) = InputData
If Pdata(1l).Alarm(Cns + 1) > ¢ Then
Select Case InputData
Case Is > Pdata(l).HAlarm(Cns + 1)

If Trim(Inter.StationNumber(Pdata(1).Astation(Cns + 1))) .

= "Digital Output" Then
Select Case Pdata(1).Avalue(Cns + 1)
Case Is >= 1
Station(Pdata(1).Astation(Cns + 1)).Slot2(1) = Sta
tion(Pdata(1).Astation(Cns + 1)).Slot2(1) Or 2 ~ Pdata(1).AChannel(Cns # 1)
Case Is ¢ 1 -
Station(Pdata(l).Astation(Cns + 1)).Slot2(1) = Sta
tion(Pdata(1).Astation(Cns + 1)).Slot2(1) And (&HFF - 2 ° Pdata(l).AChannel(Cns
+ 1))
End Select
End If
If Trim(Inter.StationNumber(Pdata(1).Astation{Cns + 1)))
= "Analog Output" Then
tempo = (Pdata(l).Avalue(Cns + 1) / 5) * &HFF
Station(Pdata(l).Astation(Cns + 1)).Sloti(Pdata(1).AC
hannel(Cns + 1)) = CInt(tempo)
End If
Case Is ¢ Pdata(l).LAlarm(Cns + 1)
If Trim(Iinter.StationNumber(Pdata(l).Astation(Cns + 1)))
= "Digital Output" Then
Select Case Pdata(l).Avalue(Cns + 1)
Case Is »= 1
Station(Pdata(1).Astation(Cns + 1)).Slot2(1) = Sta
txon(Pdata(l) Astation{(Cns + 1)).Slot2(1) Or 2 ~ Pdata(1l).AChannel{Cns.-+ 1)
Case s ¢ 1
Station(Pdata(l).Astation(Cns + 1)).Slot2(1) = Sta
tion(Pdata(1).Astation(Cns + 1)).Slot2(1) And (&HFF - 2 ~ Pdata(1l).AChannél(Cns
+ 1))

v

End Select

End If

If Trim(Inter.StationNumber(Pdata(1).Astation(Cns + 1)))
= "Analog Output" Then

tempo = (Pdata(l).Avalue(Cns + 1) / 5) * &HFF
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Station{Pdata(l).Astation(Cns + 1)).Slotl1{Pdata(l).ACha
nnel{Cns + 1)) = CInt(tempo)

End If

Case Is < Pdata(1).HAlarm(Cns + 1) — Pdata(1).Dif(Cns + 1)

If Trim{Inter.StationNumber(Pdata(1).Astation(Cns + 1)))
= "Digital Output" Then

Select Case Pdata(l).Avalue(Cns + 1)

Case Is >= 1
Station(Pdata(l).Astation(Cns + 1)).Slot2(1) = Sta
tion(Pdata(l).Astation(Cns + 1)).Slot2(1) And 2 ~ Pdata(l).Avalue(Cns + 1)
Case Is ¢ 1
Station(Pdata(l).Astation(Cns + 1)).Slot2{(1) = Sta

tion(Pdata(1l).Astation(Cns + 1)).Slot2(1) Or (&HFF - 2 ~ Pdata(l).Avalue(Cns + 1
))

End Select

End If

If Trim(Inter.StationNumber(Pdata(l).Astation(Cns + 1)))
= "Analog Output" Then
Station(Pdata(1).Astation(Cns + 1)).Slot1(Pdata(1l).ACh
annel{(Cns + 1)) = ’

End If
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Case Is > Pdata(1).HAlarm(Cns + 1) + Pdata(1).Dif(Cns + 1)
If Trim(Inter.StationNumber(Pdata(1).Astation(Cns + 1)))
= "Digital Output" Then
Select Case Pdata(l).Avalue(Cns + 1)
Gase Is >= 1
Station(Pdata(1). Astatlon(Cns + 1)).Slot2(1) = Sta
tion(Pdata(1).Astation(Cns + 1)).Slot2(1) And 2 ~ Pdata(l).Avalue(Cns + 1)
Case Is ¢ 1
Station(Pdata(1l).Astation(Cns + 1)).Slot2(1) = Sta
tion(Pdata(1).Astation(Cns + 1)) Slot2(1) Or (&HFF — 2 ~ Pdata(l).Avalue(Cns + 1
»
End Select *
End If
If Trim(Inter.StationNumber(Pdata(1).Astation(Cns + 1)))
= "Analog Output" Then )
Station(Pdata(1).Astation(Cns + 1)).Slot1(Pdata(1).ACh
annel(Cns + 1)) =

End If
End Select
End If
End If
Drec.Dvalue{(Cns + 1) = InputData
Case 1

InputData = @#
If Pdata(l).Display(Cns + 1) > @ Then
temp = Station{Pdata(l).Station{(Cns + 1)).Slotl(Pdata(1).Channel(Cns + 1
))
Inputbata = ({(temp / InputSpan) * (Pdata(1).SpanData(Cns + 1) - Pdata(l)
.ZeroData(Cns + 1)) + Pdata(l).ZeroData(Cns + 1))
- Gdata(1).GhData(Tcountl(1l) + ({(Cns) * 28#)) = InputData
End If
Drec.Dvalue(Cns + 1) = InputData
Case 2
InputData = @8#
If Pdata(l).Display(Cns + 1) > & Then
temp = Station{Pdata(1).Station(Cns + 1)).Slot2(Pdata(1).Channel(Cns +
1)) And 2 " Pdata(1).Bit(Cns + 1)
if temp Then
temp = InputSpan
End If



InputData = ((temp / InputSpan) * (Pdata(l).SpanData(Cns + 1) - Pdata(1
).ZeroData(Cns + 1)) + Pdata(l).ZeroData(Cns + 1))
Gdata(l).GhData(Tcount1(1) + ((Cns) * 288)) = InputData
If Pdata(1l).Alarm(Cns + 1) > 8 Then
Select Case InputData -
Case Is > Pdata(l).HAlarm(Cns + 1)
If Trim(Inter.StationNumber(Pdata(1).Astation(Cns + 1)))
= "Digital Output" Then
Select Case Pdata(l).Avalue(Cns + 1)
Case Is >= 1
Station(Pdata(1).Astation(Cns + 1)).Slot2(1) = Sta
tion(Pdata(1).Astation(Cns + 1)).Slot2(1) Or 2 "~ Pdata(1).AChannel(Cns + 1)
Case Is < 1
Station(Pdata(l).Astation(Cns + 1)).Slot2(1) = Sta
tion(Pdata(1).Astation(Cns + 1)).Slot2(1) And (&HFF - 2 * Pdata(1l).AChannel(Cns
+ 1))
End Select
End If
If Trim(Inter.StationNumber(Pdata(1).Astation(Cns + 1)))
= "Analog Output" Then
tempo = (Pdata(l).Avalue(Cns + 1) / 5) * &HFF
Station(Pdata(1).Astation(Cns + 1)).Slot1(Pdata(1).AC
hannel(Cns + 1)) = Cint(tempo)
End If
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Case Is < Pdata(l).LAlarm(Cns + 1)
If Trim(Inter.StationNumber(Pdata(1).Astation(Cns + 1)))
= "Digital Output" Then
Select Case Pdata(l).Avalue(Cns + 1)
Case Is >= 1
Station(Pdata(1l).Astation{Cns + 1)).Slot2(1) = Sta
tion(Pdata(1).Astation(Cns + 1)).5lot2(1) Or 2 ~ Pdata(1l).AChannel(Cns + 1)
Case Is ¢ 1
Station(Pdata(l).Astation(Cns + 1}).Slot2(1) = Sta
tion(Pdata(1).Astation(Cns + 1)).Slot2(1) And (&HFF - 2 ~ Pdata(1).AChannel(Cns
+ 1))
End Select
End If
If Trim(Inter.StationNumber(Pdata(1).Astation(Cns + 1)))
= "Analog Output" Then
tempo = (Pdata(1l).Avalue(Cns + 1) / 5) * &HFF
Station(Pdata(1).Astation(Cns + 1)).Sloti(Pdata(1).ACha
nnel(Cns + 1)) = CInt(tempo)
End If
End Select
End If
End If
Drec.Dvalue(Cns + 1) = InputData
End Select
Next Cns
Drec.Ddate = Date$
Drec.Dtime = Time$
F = FreeFile
RecLen = Len(Drec)
Open "Pagel.rec" For Random As F Len = ReclLen
LastRecord = FileLen("Pagel.rec") / RecLen
Put #F, LastRecord + 1, Drec
Close #F
If PageSelect = 1 Then
Timeserv
End If
End Sub
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Sub Timer1d_Timer ()
Dim Cns%

Dim temp%

‘Dim InputData#

Dim tempo#

Dim LastRecord As Long
Dim F As Long

Dim RecLen As Long

Tcount1(18) = Tcountl(16) + 1
If Tcounti(1@) > 268 Then
Tcountl(1g) = 1
For Cns = 1 To 2000
Gdata(1@).GhData(Cns) = @g#
Next Cns
End If
For Cns = @ To 9
Select Case Pdata(18).Slot(Cns + 1)
Case
InputData = ##
If Pdata(1@).Display(Cns + 1) > ¢ Then
temp = Station(Pdata(1@).Station(Cns + 1)).Slot@(Pdata(1#).Channel(Cns +
1))
InputData = ((temp / InputSpan) * (Pdata(1@).SpanData(Cns + 1) — Pdata(l
).ZeroData(Cns + 1)) + Pdata(16).ZeroData(Cns + 1))
Gdata(1@).GhData(Tcount1(18) + ((Cns) * 28@)) = InputData
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If Pdata(1P).Alarm(Cns + 1) > 8 Then
Select Case InputData
Case Is » Pdata(1g¢).HAlarm(Cns + 1)
If Trim(Inter.StationNumber(Pdata(10).Astation(Cns + 1))
) = "Digital Output™ Then
Select Case Pdata(1@).Avalue(Cns + 1)
Case Is >= 1 -
Station(Pdata(1@).Astation(Cns + 1)).Slot2(1) = St
ation(Pdata(1@).Astation(Cns + 1)).Slot2(1) Or 2 ~ Pdata(1@).AChannel(Cns + 1)
Case Is ¢ 1~
Station(Pdata(1@).Astation{Cns + 1)).Slot2(1) = St
ation(Pdata(10@).Astation(Cns + 1)).Slot2(1) And (&HFF - 2 ~ pPdata(18).AChannel(C
ns + 1))
End Select
End If
If Trim(Inter.StationNumber(Pdata(16).Astation(Cns + 1))
) = "Analog Output" Then
tempo = (Pdata(1@).Avalue(Cns + 1) / 5) * &HFF
Station(Pdata(18).Astation(Cns + 1)).Slot1(Pdata(1g).
AChannel(Cns + 1)) = CInt(tempo)
End If
Case Is < Pdata(1@).LAlarm(Cns + 1)
If Trim(Inter.StationNumber(Pdata(18).Astation(Cns + 1))
) = "Digital Output"” Then
. Select Case Pdata(18).Avalue(Cns + 1)
Case Is >»= 1
Station(Pdata(1@).Astation(Cns + 1)).Slot2(1) = St
ation(Pdata(18).Astation{Cns + 1)).Slot2(1) Or 2 ~ Pdata(18).AChannel(Cns + 1)
Case Is ¢ 1
Station(Pdata(1@).Astation{Cns + 1)).Slot2(1) = St
ation(Pdata(1g).Astation(Cns + 1)).Slot2(1) And (&HFF - 2 ~ Pdata(1#).AChannel(C
ns + 1)) -
End Select
End If
If Trim(Inter.StationNumber(Pdata(18).Astation(Cns + 1))
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) = "Analog Output" Then ,
tempo = (Pdata(1@).Avalue(Cns + 1) / 5) * &HFF
Station(Pdata(10).Astation(Cns + 1)).Slotl(Pdata(18).AC
hannel(Cns + 1)) = CInt(tempo)
End If
Case Is < Pdata(1¢).HAlarm(Cns + 1) - Pdata(10).Dif(Cns + 1)
If Trim(Inter.StationNumber(Pdata(18).Astation(Cns + 1))
) = “Digital Output" Then
Select Case Pdata(18).Avalue(Cns + 1)
Case Is >= 1
Station(Pdata(16).Astation(Cns + 1)).Slot2(1) = St
ation(Pdata(1@).Astation(Cns + 1)).Slot2(1) And 2 "~ Pdata(18).Avalue(Cns + 1)
Case Is ¢ 1
Station(Pdata(1@).Astation(Cns + 1)).Slot2(1) = St
ation(Pdata(1@).Astation(Cns + 1)).Slot2(1) Or (&HFF ~ 2 ~ Pdata(18).Avalue(Cns
+ 1))
End Select
End If
If Tnm(lnter StationNumber(Pdata(18).Astation(Cns + 1))
) = "Analog Output" Then
Station(Pdata(18).Astation(Cns + 1)).Slot1(Pdata(1@).A
Channel(Cns + 1)) =
End If
Case Is > Pdata(10).HAlarm(Cns + 1) + Pdata(19).Dif(Cns + 1)
If Trim(Inter.StationNumber(Pdata(18).Astation(Cns + 1))
) = "Digital Output" Then
Select Case Pdata(1@).Avalue(Cns + 1)
Case Is >= 1
Station(Pdata(1@).Astation(Cns + 1)).Slot2(1) = St
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ation(Pdata(1d).Astation(Cns + 1)).Slot2(1) And 2 ~ Pdata(18).Avalue(Cns + 1)
Case Is ¢ 1
Station(Pdata(18).Astation(Cns + 1)).Slot2(1) = St
ation(Pdata(18).Astation(Cns + 1)).Slot2(1) Or (&HFF — 2 ~ Pdata(18).Avalue(Cns
+ 1)) -
End Select
End If
If Trim(Inter.StationNumber(Pdata(1@).Astation(Cns + 1))
) = "Analog Output" Then
Station(Pdata(18).Astation(Cns + 1)).Sloti(Pdata(18).A
Channel(Cns + 1)) =

End If
End Select
End If
End If
Drec.Dvalue{Cns + 1) = InputData
Case 1

InputData = @#
If Pdata(19).Display(Cns + 1) > @ Then
temp = Station(Pdata(16).Station(Cns + 1)).Sloti(Pdata(1@).Channel(Cns +
1))
InputData = ((temp / InputSpan) * (Pdata(l¢).SpanData(Cns + 1) — Pdata(1
).ZeroData(Cns + 1)) + Pdata(1@).ZeroData(Cns + 1))
Gdata(18).GhData(Tcount1(19) + ((Cns) * 266)) = InputData
End If
Drec.Dvalue{(Cns + 1) = InputData
Case 2
InputData = 0#
If Pdata(1@).Dispiay(Cns + 1) » @ Then
temp = Station(Pdata(1#).Station(Cns + 1)).Slot2(Pdata(18).Channel(Cns
+ 1)) And 2 "~ Pdata(18).Bit(Cns + 1)
If temp Then



temp = InputSpan
End 1if
InputData = {{temp / InputSpan) * (Pdata(18).SpanData{(Cns + 1) — Pdata(
18).ZeroData(Cns + 1)) + Pdata(l@).ZeroData(Cns + 1))
Gdata(1@).GhData(Tcount1(18) + ((Cns) * 208@)) = InputData
End If
Drec.Dvalue(Cns + 1) = InputData
End Select
Next Cns
Drec.Ddate
Drec.Dtime
= FreeFile
RecLen = Len(Drec)
Open "Pagelfl.rec" For Random As F Len = Reclen
LastRecord = FileLen("Pagel@.rec") / ReclLen
Put #F, LastRecord + 1, Drec
Close #F
If PageSelect = 16 Then
Timeserv
End If
End Sub 2

Date$
Time$

Sub Timer2_Timer () ’
Dim Cns As Integer

Dim temp As Single

Dim LastRecord As Long

Dim F As Long g

Dim RecLen As Long

Dim InputData As Single
Tcounti(2) = Tcounti(2) + 1
If Tcountl1(2) > 268 Then
Tcount1(2) =
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For Cns = 1 To 2000
Gdata(2).GhData(Cns) = 0#
Next Cns
End If >~
For Cns = @ To 9
Select Case Pdata(2).Slot(Cns + 1)
Case @
InputData = @#
If Pdata(2).Display(Cns + 1) > 8 Then
temp = Station(Pdata(2).Station(Cns + 1)).Slot@(Pdata(2).Channel(Cns + 1
»
InputData = ((temp / InputSpan) * (Pdata(2).SpanData(Cns + 1) — Pdata(l)
.ZeroData(Cns + 1)) + Pdata(2).ZeroData(Cns + 1))
Gdata(2).GhData(Tcount1(2) + ((Cns) * 286¢)) = InputData
End If
Drec.Dvalue(Cns + 1) = InputData
Case 1
InputData = 0#
‘If Pdata(2).Display(Cns + 1) > @ Then
temp = Station(Pdata(Z) Station(Cns + 1)).Slotl{Pdata(2).Channel(Cns + 1
))
InputData = ({temp / InputSpan) * (Pdata(2).SpanData(Cns + 1) - Pdata(l)
.ZeroData(Cns + 1)) + Pdata(2).ZeroData(Cns + 1))
Gdata(2).GhData(Tcount1(2) + ({(Cns) * 26¢)) = InputData
End If
Dree.Dvalue(Cns + 1) = InputData
Case 2
InputData = 9#
If Pdata(2).Display(Cns + 1) > 8 Then
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(]
temp = Station(Pdata(2).Station{(Cns + 1)).Slot2(Pdata(2).Channel(Cnhs +
1)) And 2 ~ Pdata(2).Bit(Cns + 1)
If temp Then
temp = InputSpan
End If
InputData = ((temp / InputSpan) * (Pdata(2).SpanData(Cns + 1) — Pdata(2
).ZeroData(Cns + 1)) + Pdata(2).ZeroData(Cns + 1))
Gdata(2).GhData(Tcount1(2) + ((Cns) * 208)) = InputData
End If
Drec.Dvalue(Cns + 1) = InputData

End Select
Next Cns
Drec.Ddate = Date$
Drec.Dtime = Time$
F =_FreeFile
RecLen = Len(Drec)
Open "Page2.rec” For Random As F Len = RecLen"
LastRecord = FileLen("Page2.rec") / RecLen
Put #F, LastRecord + 1, Drec
Close #F .
If PageSelect = 2 Then
Timeserv
End If
End Sub

Sub Timer3_Timer ()

Dim Cns As Integer

Dim temp As Integer

Dim LastRecord As Long

Dim F As Long

Dim RecLen As Long

Dim InputData As Single
Tcount1(3) = Tcountl(3) + 1
If Teount1(3) > 289 Then
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Tcount1(3) = 1 =
For Cns = 1 To 2000
Gdata(3).GhData(Cns) = @#
Next Cns
End If
For Cns = @ To 9
Select Case Pdata(3).Slot(Cns + 1)
Case ¥
InputData = @#
If Pdata(3).Display(Cns + 1) > # Then
temp = Station(Pdata(3).Station(Cns + 1)).Slotg(Pdata(3).Channel(Cns + 1
»n
InputData = ((temp / InputSpan) * (Pdata(3).SpanData(Cns + 1) — Pdata(1)
.ZeroData(Cns + 1)) + Pdata{(3).ZeroData(Cns + 1))
Gdata(3).GhData(Tcount1(3) + ({Cns) * 268)) = InputData
‘End If
Drec.Dvalue(Cns + 1) = InputData
Case 1
InputData = @#
If Pdata(3).Display(Cns + 1) > # Then
temp = Station(Pdata(3).Station(Cns + 1)).Sloti(Pdata(3).Channel(Cns + 1
))
InputData = ((temp / InputSpan) * (Pdata(3).SpanData(Cns + 1) — Pdata(l)
.ZeroData(Cns + 1)) + Pdata(3).ZeroData(Cns + 1))
Gdata(3).GhData(Tcount1(3) + ({(Cns) * 28¢)) = InputData
End If
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Drec.Dvalue(Cns + 1) = InputData
Case 2 -
InputData = @#
If Pdata(3).Display(Cns + 1) > 8 Then
temp = Station(Pdata(3).Station(Cns + 1)).Slot2(Pdata(3).Channel(Cns +
1)) And 2 ~ Pdata(3).Bit(Cns + 1)
If temp Then ’
temp = InputSpan
End If
InputData = ((temp / InputSpan) * (Pdata(3).SpanData(Cns + 1) — Pdata(3
).ZeroData(Cns + 1)) + Pdata(3).ZeroData(Cns + 1))
Gdata(3).GhData(Tcount1(3) + ({Cns) * 269)) = InputData
End If i
Drec.Dvalue(Cns + 1) = InputData

End Select

Next Cns
Drec.Ddate = Date$
Drec.Dtime = Time$
F = FreeFile

RecLen = Len(Drec)
Open "Paged.rec” For Random As F Len = RecLen
LastRecord = FileLen("Page3.rec") / RecLen
Put #F, LastRecord + 1, Drec
Close #F
If PageSelect = 3 Then
Timeserv
End If

End Sub

Sub Timer4_Timer ()
Dim Cns As Integer

Dim temp As Integer
Dim LastRecord As Long
Dim F As Long

Dim RecLen As Long
Dim InputData As Single
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Tcount1(4) = Tcounti(4) + 1
If Tcounti(4) > 2068 Then
Tcount1(4) = 1
For Cns = 1 To 2088
Gdata(4).GhData(Cns) = g#
Next Cns
End If .
For Cns = @ To 9
Select Case Pdata(4).Slot(Cns + 1)
Case 0
InputData = 8#
If Pdata(4).Display(Cns + 1) > @ Then
temp = Station(Pdata(4).Station(Cns + 1)).Slot#(Pdata(4).Channel(Cns + 1
))
InputData = ((temp / InputSpan) * (Pdata(4).SpanData(Cns + 1) - Pdata(l)
.ZeroData(Cns + 1)) + Pdata(4).ZeroData(Cns + 1)) .
Gdata(4).GhData(Tcount1(4) + ((Cns) * 204)) = InputData .
End If .
Drec.Dvalue{(Cns + 1) = InputData
Case’ 1
InputData = 8#
If Pdata(4).Display{(Cns + 1) > 8 Then
temp = Station(Pdata(4).Station(Cns + 1)).Slotl(Pdata(4).Channel(Cns + 1



))

InputData = ((temp / InputSpan) * (Pdata(4).SpanData(Cns + 1) - Pdata(l)

.ZeroData(Cns + 1)) + Pdata(4).ZeroData(Cns + 1))

Gdata(4).GhData(Tcount1(4) + ((Cns) * 286)) = InputData

End If

Drec.Dvalue(Cns + 1) = InputData
Case 2

InputData = @#

If Pdata(4).Display(Cns + 1) > 8 Then

temp = Station(Pdata(4).Station(Cns + 1)).Slot2(Pdata(4).Channel(Cns +

1)) And 2 ~ Pdata(4).Bit(Cns + 1)
If temp Then
temp = InputSpan
End If

InputData = ((temp / InputSpan) * (Pdata(4).SpanData(Cns + 1) - Pdata(4

).ZeroData(Cns + 1)) + Pdata(4).ZeroData(Cns + 1))

Gdata(4).GhData(Tcount1(4) + ((Cns) * 2¢8)) = InputData

End If
Drec.Dvalue(Cns + 1) = InputData

End Select
Next Cns
Drec.Ddate = Date$
Drec.Dtime = Time$
F = FreeFile
RecLen = Len(Drec)
Open "Page4.rec"” For Random As F Len = RecLen
LastRecord = FileLen("Paged4.rec") / RecLen
Put #F, LastRecord + 1, Drec
Close #F
If PageSelect = 4 Then
Timeserv
End If

End Sub

Sub Timer5_Timer ()

Dim Cns As Integer

Dim temp As Integer

Dim LastRecord As Long

Dim F As Long L
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Dim RecLen As Long
Dim InputData As Single
Tcounti(5) = Tcounti(5) + 1
If Tcountl(5) > 268 Then
Tcount1(5) = 1
For Cns. = 1 To 2000
Gdata(5).GhData(Cns) = @#
Next Cns
End If
For Cns = 8 To 9
Select Case Pdata(5).Slot(Cns + 1)
Case @
InputData = @#
If Pdata(5).Display(Cns + 1) > 8 Then

temp = Station(Pdata(5).Station(Cns + 1)).Slot@(Pdata(5).Channel{(Cns + 1

)

InputData = ((temp / InputSpan) * (Pdata(5).SpanData(Cns + 1) — Pdata(1)

.ZeroData(Cns + 1)) + Pdata(5).ZeroData(Cns + 1))

Gdata(5).GhData(Tcount1(5) + ((Cns) * 28@)) = InputData

End If
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Drec.Dvalue(Cns + 1) = InputData
Case 1 B
InputData = g#
If Pdata(5).Display(Cns + 1) > # Then
temp = Station(Pdata(5).Station(Cns + 1)).Slotl(Pdata(5).Channel(Cns + 1
9)
Inputbata = ({(temp / InputSpan) * (Pdata(5).SpanData(Cns + 1) — Pdata(1)
.ZeroData(Cns + 1)) + Pdata(5).ZeroData(Cns + 1))
Gdata(5).GhData(Tcount1(5) + ((Cns) * 209)) = InputData
End If
Drec.Dvalue{(Cns + 1) = InputData
Case 2
InputData = 8#
If Pdata(5).Display(Cns + 1) > & Then
temp = Station(Pdata(5).Station(Cns + 1)).Slot2(Pdata(5).Channel(Cns +
1)) And 2 " Pdata(5).Bit(Cns + 1)

If temp Then -
temp = InputSpan
End If

InputData = ((temp / InputSpan) * (Pdata(5).SpanData(Cns + 1) — Pdata(5
).ZeroData(Cns + 1)) + Pdata(5).ZeroData(Cns + 1))
Gdata(5).GhData(Tcount1(5) + ((Cns) * 208)) = InputData
End If
Drec.Dvalue(Cns + 1) = InputData

End Select
Next Cns
Drec.Ddate = Dateé$
Drec.Dtime = Time$
F = FreeFile
RecLen = Len(Drec)
Open "Page5.rec” For Random As F Len = RecLen
LastRecord = FileLen("Page5.rec") / RecLen
Put #F, LastRecord + 1, Drec
Close #F
If PageSelect = 5 Then
Timeserv
End If

End Sub

Sub Timer6_Timer ()
Dim Cns As Integer
Dim temp As Integer
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Dim LastRecord As Long
Dim F As Long
Dim RecLen As Long
Dim InputData As Single
Tcountl1(6) = Tcountl(6) + 1
If Tcount1(6) > 2886 Then
Tcount1(6) = 1
For Cns = 1 To 2066
Gdata(6).GhData(Cns) = 8#
Next Cns
End If
For Cns = @ To 9
Select Case Pdata(6).Slot(Cns + 1)
Case ¢ '
InputData = @#
If Pdata(6).Display(Cns + 1) > 8 Then
temp = Station(Pdata(6).Station(Cns + 1)).Slot@(Pdata(6).Channel(Cns + 1
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))
InputData = ((temp / InputSpan) * (Pdata(6).SpanData({Cns + 1) - Pdata(l)
.ZeroData(Cns + 1)) + prdata(6).ZeroData(Cns + 1))
Gdata(6).GhData(Tcount1(6) + ((Cns) * 289)) = InputData
End If
Drec.Dvalue(Cns + 1) = InputData
Case 1
InputData = g#
If Pdata(6).Display(Cns + 1) > @ Then
temp = Station(Pdata(6).Station(Cns + 1)).Slotl1{Pdata(6).Channel(Cns + 1
)
InputData = ((temp / InputSpan) * (Pdata(6).SpanData(Cns + 1) — Pdata(l)
.ZeroData(Cns + 1)) + Pdata(6).ZeroData(Cns + 1))
Gdata(6).GhData(Tcount1(6) + ((Cns) * 268)) = InputData
End If
Drec.Dvalue(Cns + 1) = InputData
Case 2
InputData = g#
If Pdata(6).Display(Cns + 1) > g Then
temp = Station(Pdata(6).Station(Cns + 1)).Slot2(Pdata(6).Channel{Cns +
1)) And 2 "~ Pdata(6).Bit(Cns + 1)
If temp Then
temp = InputSpan
End If
InputData = ((temp / InputSpan) * (Pdata(6).SpanData(Cns + 1) — Pdata(6
}.ZeroData(Cns + 1)) + Pdata(6).ZeroData(Cns + 1))
Gdata(6).GhData(Tcount1(6) +. ({Cns) * 26@)) = InputData
End If
Drec.Dvalue(Cns + 1) = InputData

End Select
Next Cns
Drec.Ddate = ‘Date$
Drec.Dtime = Time$
F = FreeFile
RecLen = Len(Drec)
Open "Page6.rec” For Random As F Len = RecLen
LastRecord = FileLen("Page6.rec") / RecLén
Put #F, LastRecord + 1, Drec
Close #F
If PageSelect = 6 Then
Timeserv
End If

End Sub

Sub Timer7_Timer ()
GRAPH.FRM - 17

Dim Cns As Integer
Dim temp As Integer
Dim LastRecord As Long
Dim F As Long
Dim ReclLen As Long
Dim InputData As Single
Tcountl1(7) = Tcounti(7) + 1
If Tcount1(7) > 288 Then
Tcounti(7) = 1
For Cns = 1 To 2060
Gdata(7).GhData(Cns) = @#
Next Cns
End If
For Cns = @ To 9
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Select Case Pdata(?).Slot‘(Cns + 1)
Case §
InputData = g#
If Pdata(7).Display(Cns + 1) > @ Then
temp = Station(Pdata(7).Station{(Cns + 1)).8lotB(Pdata(7).Channel(Cns + 1
))
InputData = ((temp / InputSpan) * (Pdata(7).SpanData(Cns + 1) — Pdata(1)
-ZeroData(Cns + 1)) + Pdata(7).ZeroData(Cns_+ 1))
Gdata(7).GhData(Tcount1(7) + ((Cns) * 2@8)) = InputData
End If
Drec.Dvalue(Cns + 1) = InputData
Case 1
InputData = g#
If Pdata(7).Display(Cns + 1) > @ Then
temp = Station(Pdata(7).Station(Cns + 1)).Slot1(Pdata(7).Channel(Cns + 1
))
InputData = ((temp / InputSpan) * (Pdata(7).SpanData(Cns + 1) — Pdata(1)
-ZeroData(Cns + 1)) + Pdata(7).ZeroData(Cns + 1))
Gdata(7).GhData(Tcount1(7) + ((Cns) * 28@)) = InputData
End If
Drec.Dvalue(Cns + 1) = InputData
Case 2
InputData = g#
If Pdata(7).Display(Cns + 1) > @ Then
temp = Station(Pdata(7).Station(Cns + 1)).Slot2(Pdata(7).Channel(Cns +
1)) And 2 " Pdata(7).Bit(Cns + 1) :
If temp Then
temp = InputSpan
End If .
" InputData = ((temp / InputSpan) * (Pdata(7).SpanData(Cns + 1) — Pdata(7
).ZeroData(Cns + 1)) + Pdata(7).ZeroData(Cns + 1))
Gdata(7).GhData(Tcount1(7) + ((Cns) * 268)) = InputData
End If
Drec.Dvalue(Cns + 1) = InputData

End Select
Next Cns
Drec.Ddate = Date$
Drec.Dtime = Time$
F = FreeFile
RecLen = Len(Drec)
Open "Page7.rec" For Random As F Len = RecLen
LastRecord = FileLen{"Page7.rec") / RecLen
Put #F, LastRecord + 1, Drec
Close #F
If PageSelect = 7 Then
Timeserv
End If

End Sub
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Sub Timer8_Timer ()

Dim Cns As Integer

Dim temp As Integer

Dim LastRecord As Long
Dim F As Long

Dim RecLen As Long

Dim InputData As Single
Tcount1(8) = Tcountl(8) + 1
If Tcountl(8) > 208 Then
Tcounti(8) = 1

For Cns = 1 To 2004
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Gdata(8).GhData(Cns) =
Next Cns
End If
For Cns = @ To 9
Select Case Pdata(8).Slot(Cns + 1)
Case @
InputData = @#
If Pdata(8).Display(Cns + 1) > @ Then
temp = Station(Pdata(8).Station(Cns + 1)).Slot#(Pdata(8).Channel(Cns + 1
)
InputData = ((temp / InputSpan) * (Pdata(8).SpanData(Cns + 1) — Pdata(l)
.ZeroData(Cns + 1)) + Pdata(8).ZeroData(Cns + 1))
Gdata(8).GhData(Tcount1(8) + ({Cns) * 206)) = InputData
End If
Drec.Dvalue(Cns + 1) = InputData
Case 1
InputData = @#
If Pdata(8).Display(Cns + 1) > 8 Then
temp = Station(Pdata(8).Station(Cns + 1)).Sloti(Pdata(8).Channel(Cns + 1
))
InputData = ({temp / InputSpan) * (Pdata(8).SpanData(Cns + 1) - Pdata(l)
.ZeroData(Cns + 1)) + Pdata(8).ZeroData(Cns + 1))
Gdata(8).GhData(Tcount1(8) + ((Cns) * 266)) = InputData
End If
Drec.Dvalue(Cns + 1) = InputData
Case 2 =
InputData = @#
If Pdata(8).Display(Cns + 1) > 8 Then
temp = Station(Pdata(8).Station(Cns + 1)).Slot2(Pdata(8).Channel(Cns +
1)) And 2 ~ Pdata(8).Bit(Cns + 1)
If temp Then
temp = InputSpan
End If
InputData = ({temp / InputSpan) * (Pdata(8).SpanData(Cns + 1) - Pdata(8
).ZeroData{Cns + 1)) + Pdata(8).ZeroData(Cns + 1))
Gdata(8).GhData(Tcount1(8) + {(Cns) * 2@#8)) = InputData
End If
Drec.Dvalue(Cns + 1) = InputData

End Select
Next Cns
Drec.Ddate = Date$
Drec.Dtime = Time$
= FreeFile
RecLen = Len(Drec)
Open "Page8.rec" For Random As F Len = ReclLen
LastRecord = FileLen("Page8.rec") / RecLen
Put #F, LastRecord + 1, Drec
Close #F
If PageSelect = 8 Then
Timeserv
End If .
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End Sub

Sub Timer9_Timer ()

Dim LastRecord As Long

Dim F As Long

Dim Reclen As Long .
Dim Cns As Integer

Dim temp As Integer
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Dim InputData As Single .
Tcount1(9) = Tcount1(9) + 1
If Tcount1(9) > 2086 Then
Tcounti(9) =
For Cns = 1 To 2009
Gdata(9).GhData{Cns) =
Next Cns
End If
For Cns = @ To 9
Select Case Pdata(9).Slot(Cns + 1)
Case ¢
InputData = g#
If Pdata(9).Display(Cns + 1) > 8 Then
temp = Station(Pdata(9).Station(Cns + 1)).Slot@(Pdata(9).Channel(Cns + 1
))
InputData = ((temp / InputSpan) * (Pdata(9).SpanData(Cns + 1) — Pdata(1)
.ZeroData(Cns + 1)) + Pdata(9).ZeroData(Cns + 1))
Gdata(9).GhData(Tcount1(9) + ((Cns) * 286)) = InputData
End If
Drec.Dvalue(Cns + 1) = InputData
Case 1
InputData = @#
If Pdata(9).Display(Cns + 1) > ¢ Then
temp = Station(Pdata(9).Station(Cns + 1)).Slotl{(Pdata(9).Channel(Cns + 1
))
InputData = ((temp / InputSpan) * (Pdata(9).SpanData(Cns + 1) — Pdata(1)
.ZeroData(Cns + 1)) + Pdata(9).ZeroData(Cns + 1))

Gdata(9).GhData(Tcount1(9) + ({(Cns) * 208)) = InputData
End If

Drec.Dvalue(Cns + 1) = InputData
Case 2
InputData = @#
If Pdata(9).Display(Cns + 1) > # Then
temp = Station(Pdata(9).Station(Cns + 1)).Slot2(Pdata(9). Channel(Cns +
1)) And 2 ~ Pdata(9).Bit(Cns + 1)
If temp Then
temp = InputSpan
End If =
InputData = ((temp / InputSpan) * (Pdata(9).SpanData(Cns + 1) - Pdata(9
).ZeroData(Cns + 1)) + Pdata(9).ZeroData(Cns + 1))
Gdata(9).GhData(Tcount1(9) + ((Cns) * 2088)) = Inputbata
End If :
Drec.Dvalue(Cns + 1) = InputData

End Select
Next Cns
Drec.Ddate = Date$
Drec.Dtime = Time$
F = FreeFile
RecLen = Len(Drec)
Open "Page9.rec” For Random As F Len = RecLen
LastRecord = FileLen("Page9.rec") / RecLen
Put ‘#F, LastRecord + 1, Drec
Close #F
If PageSelect = 9 Then
GRAPH.FRM - 29

Timeserv
End If

End Sub
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LINESET.FRM -~ 1

Option Explicit

Dim Linesel As Linelnfo

Dim Interface As Interfacelnfo
Dim FileNum As Long

Dim FileNuml As Long

Dim FileNum2 As Long

Dim RecordCount As Long

Dim Lineselect As Integer

Dim Alarm As Alarmset

Sub Command3D1_Click ()
End Sub

Sub cboLineselect_Click ()
Lineselect = cboLineselect.Listindex + 1
‘cmdExit.Caption = Str$(Lineselect)
Get #FileNum, Lineselect, Linesel
IbName.Text = Linesel.Lastname
tbStation.Text = Linesel.StationNumber
tbSlot.Text = Linesel.Slot
tbUnits.Text = Linesel.Units
tbChannel.Text = Linesel.Channel
tbBit.Text = Linesel.Bit
chkEnable = Linesel.AlarmEnable
chkActive = Linesel.Active
IbZero.Text = Format$(Linesel.Zero, "0.0¢0000")
I1bSpan.Text = Format$(Linesel.Span, "9.486¢080")
IbHigh = Format$(Linesel.HighAlarm, "9.000060")
IbLow.Text = Format$(Linesel.LowAlarm, "6.690088")
1IbDiff.Text = Format$(Linesel.Diff, "9.000ag8") -
cboLineselect.Text = Trim(Linesel.FirstName) + " " ¢ Trim(Linesel.Lastname)

tbAstation.Text = Format$(Linesel.Astation, "gg")
tbAchannel.Text = Format$(Linesel.AChannel, "gg")

tbAvalue.Text = Format$(Linesel.Avalue, "#.gg")
End Sub

Sub chkEnable_Click () '
Select Case chkEnable.Value

Case ¢
frame?2.Visible = False
Case 1 .
frame2.Visible = True
End Select
End Sub

Sub cmdAccept_Click ()
Get #FileNum, Lineselect, Linesel
Linesel.Lastname = IbName.Text
Linesel.StationNumber = tbStation.Text
Linesel.Units = tbUnits.Text
Linesel.Slot = tbSlot.Text
Linesel.Channel = tbChannel.Text
Linesel.Bit = tbBit.Text
Linesel.AlarmEnable = chkEnable
Linesel,Active = chkActive
Linesel.Zero = lbZero.Text
Linesel.Span = 1bSpan.Text



Sub Form_Load ()
Dim Countl As Integer

FileNum = FreeFile

INTER.FRM - 2

RecordCount = Len(Interface)

Open "Inter.set” For Random As FileNum Len
Get #FileNum, 1, Interface

For Countl = 8 To 31 Step 1
IsbStation.AddItem Format(Countl, "86") + Interface.StationNumber(Countl)

Next Countl
cboPort.AddItem “Com 1"
cboPort.Additem "Com 2"
cboPort.AddItem "Com 3"
cboPort.AddItem "Com 4"
cboBaud.AddItem "96¢8"
cboBaud.Additem "48¢6"
cboBaud.AddItem "24¢8"
cboBaud.Additem "1208"
cboParity.Additem "N"
cboParity.AddItem "O"
cboParity.AddItem "E"
cboStop.Additem "1"
cboStop.AddItem "1.5"
cboStop.Additem "2
cboData.AddItem "7"
cboData.AddIitem "8"

cboPort.Text = Interface.Port
cboBaud.Text = Interface.Baud
cboParity.Text = Interface.Parity
cboData.Text = Interface.Data

= Interface.Stop

cboStop.Text

End Sub

Sub lIsbStation_Click ()

Station = IsbStation.ListIndex

End Sudb

RecordCount
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INTER.FRM - 1

Option Explicit

Dim FileNum As Long

Dim Interface As Interfacelnfo
Dim RecordCount As Long

Dim Station As Integer

Dim InputType As Integer

Dim Itype(# To 4) As String * 25

Sub chkAI_Click (Index As Integer)
InputType =g
End Sub

Sub chkAO_Click (Index As Integer)
InputType = 1
End Sub

Sub chkbDI_Click (Index As Integer)
InputType = 2
End Sub

Sub chkDO_Click (Index As Integer)
InputType = 3
End Sub

Sub chkNone_Click (Index As Integer)
InputType = 4
End Sub

Sub cmdAccept_Click ()

Dim Outputl As String

Itype(8) = * Analog Input "

Itype(1) " Analog Output "

Itype(2) Digital Input "

Itype(3) Digital Qutput "

Itype(4) = None "
Outputl = Format$(Station, "gg")
lsbStation.Removeltem Station
IsbStation.AddItem Outputl + Itype(InputType)
Interface.StationNumber(Station) = Itype(lnputType)

End Sub

Pnonn

Sub cmdCancel_Click ()
Close
Unload Me

End Sub

Sub cmdSave_Click ()
Interface.Port = cboPort.Text
Interface.Baud = cboBaud.Text
Interface.Parity = cboParity.Text
Interface.Data = cboData.Text
Interface.Stop = cboStop.Text
Put #FileNum, 1, Interface

End Sub
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Close
Unload Me -
End Sub

Sub cmdGetaddress_Click ()
Getchange =
frmGetaddress.Show 1
If Getchange = 1 Then
tbStation.Text = AddressSelect
Select Case StationSelect
Case @
tbSlot.Text = Str$(g)
tbChannel.Text = Str$(ParaSelect)
tbBit.Text = @
Case 1
tbSlot.Text = Str$(1)
tbChannel.Text = Str$(ParaSelect)
tbBit.Text = @
Case 2
tbSlot.Text = Str$(2)
tbChannel.Text = Str$(g)
tbBit.Text = Str$(ParaSelect)
Case 3
tbSlot.Text = Str$(2)
tbChannel.Text = Str$(1)
tbBit.Text = Str$(ParaSelect)
End Select
End If
End Sub

Sub Form_Load ()

Dim Page As Integer

Dim Linel As Integer

Dim Count2 As Integer
FileNuml = FreeFile
RecordCount = Len(Alarm)

Open "Alarm.set” For Random As FileNuml Len

FileNum2 = FreeFile
RecordCount = Len{Interface)

Open "Inter.set” For Random As FileNum2 Len

FileNum = FreeFile
RecordCount = Len(Linesel)

Open "Lineset.set” For Random Lock Read Write As FileNum Len = RecordCount

Lineselect = 1
Count2 =1
For Page = 1 To 18 Step 1
For Linel = 1 To 10 Step 1
Get #FileNum, Count2, Linesel

Linesel.FirstName = "Page " + Format$(Page, "#8") + " Line " + Format$(Li

nel, "gg")
‘Put #FileNum, Count2, Linesel
Count2 = Count2 + 1
LINESET.FRM - 3

Next Linel

Next Page

For Page = 1 To 160 Step 1
Get #FileNum, Page, Linesel

cboLineselect.Additem Trim(Linesel.FirstName) + "

ame)
Next Page

RecordCount ’

RecordCount

" + Trim(Linesel.Lastn
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Get #FileNum, 1, Linesel .
IbName.Text = Linesel.Lastname
tbStation.Text = Linesel.StationNumber
tbSlot.Text = Linesel.Slot
tbChannel.Text = Linesel.Channel
tbUnits.Text = Linesel.Units

tbBit.Text = Linesel.Bit
chkEnable = Linesel.AlarmEnable
chkActive = Linesel.Active

IbZero.Text = Format$(Linesel.Zero, "9.609008")

IbSpan.Text = Format${Linesel.Span, "0.006800")

IbHigh = Format$(Linesel.HighAlarm, "¢.6090d8")

IbLow.Text = Format$(Linesel.LowAlarm, "¢.000088")

1bDiff.Text = Format$(Linesel.Diff, "0.0089098")

cboLineselect.Text = Trim(Linesel.FirstName) + Trim(Linesel.Lastname)

tbAstation.Text = Format$(Linesel.Astation, "80")
tbAchannel.Text = Format$(Linesel.AChannel, "88")
tbAvalue.Text = Format$(Linesel.Avalue, "0.68")
frame2.Visible = False
If chkEnable.Value Then

frame2.Visible = True
End If

End Sub



PAGESET.FRM - 1

Option Explicit

Dim Page As Pagelnfo
Dim FileNum As Long

Dim RecordCount As Long
Dim PageSelect As Integer

Sub chkl_Click (Index As Integer)
PageSelect = 1
Get #FileNum, 1, Page
IbName = Page.Name
IbScan = Page.Scan
chkEnable.Value = Page.Enable
End Sub

Sub chk1@_Click (index As Integer)
PageSelect = 16
Get #FileNum, 10, Page
IbName = Page.Name
IbScan = Page.Scan
chkEnable.Value = Page.Enable
End Sub

Sub chk2_Click (Index As Integer)
PageSelect = 2
Get #FileNum, 2, Page
IbName =. Pagée.Name
IbScan = Page.Scan
chkEnable.Value = Page.Enable
End Sub

Sub chk3_Click (Index As Integer)
PageSelect = 3
Get #FileNum, 3, Page
IbName = Page.Name
1bScan = Page.Scan
chkEnable.Value = Page.Enable
End Sub ]

Sub chk4_Click (Index As Integer)
PageSelect = 4
Get #FileNum, 4, Page
IbName = Page.Name
IbScan = Page.Scan
chkEnable.Value = Page.Enable -
End Sub

Sub chk5_Click (Index As Integer)
PageSelect = 5
Get #FileNum, 5, Pagé
IbName = Page.Name
IbScan = Page.Scan
chkEnable.Value = Page.Enable
End Sub

Sub chk6_Click (Index As Integer)
PageSelect = 6
Get #FileNum, 6, Page
IbName = Page.Name
1bScan = Page.Scan
chkEnable.Value = Page.Enable
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End Sub
Sub chk7_Click (Index As Integer)
PAGESET.FRM - 2

PageSelect = 7

Get #FileNum, 7, Page

IbName = Page.Name

1bScan = Page.Scan

chkEnable.Value = Page.Enable
End Sub

Sub chk8_Click (Index As Integer)
PageSelect = 8
Get #FileNum, 8, Page
IbName = Page.Name
1bScan = Page.Scan
chkEnable,Value = Page.Enable
End Sub

Sub chk9_Click (Index As Integer)
PageSelect = 9
Get #FileNum, 9, Page
lbName = Page.Name
IbScan = Page.Scan
chkEnable.Value = Page.Enable
End Sub

Sub cmdAccept_Click ()
Page.Name = ]bName.Text
Page.Scan = lbScan.Text
Page.Enable = chkEnable.Value
Put #FileNum, PageSelect, Page
End Sub

Sub cmdExit_Click ()
Close
Unload Me

End Sub

Sub Form_Load ()
FileNum = FreeFile
RecordCount = Len(Page)

Open "Pageset.set"” For Random As FileNum Len

Get #FileNum, 1, Page
IbName = Page.Name
IbScan = Page.Scan
chkEnable.Value = Page.Enable
PageSelect = 1

End Sub

Sub Labell_Click ()
PageSelect = 1
End Sub

RecordCount

112



SETUP.FRM - 1

Sub Command3D1_Click ()
frminterface.Show 1
End Sub

Sub Command3D2_Click ()
frmPageset.Show 1
End Sub

Sub Command3D3_Click ()
frmLineset.Show 1
End Sub

Sub Command3D4_Click ()
Unload Me
End Sub
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SIM.FRM - 1

Option Explicit
Dim Stsel As Integer
Dim Stype As Integer

Sub Command3D1_Click ()
Unload Me
End Sub

Sub cmdAccept_Click ()
Dim Co As Integer
Dim A As Integer
Dim B As Integer
frmView.Show
Select Case Stype
Case # ’
For Co = @ To 7 Step 1
Station(Stsel).Slot#(Co) = Text1(Co).Text
Next Co :
Case 1
For Co = §§ To 7 Step 1
Station(Stsel).Slot1(Co) = Text1(Co).Text
Next Co \
Case 2
A g
B.=20
For Co = @ To '7 Step 1
A = Textl(Co).Text
B=DB+ ((2 7 Co) * A)
Next Co
Station(Stsel).Slot2(¢) = B
Case 3
A=¢g
B=6
For Co = @ To 7 Step 1
A = Text1(Co).Text
B=DB+ ((2 " Co)* A)
Next Co
Station(Stsel).Slot2(1) = B
End Select
End Sub

Sub cmdExit_Click ()
Unload frmView
Unload Me

End Sub

Sub Form_Load ()
Dim St As Integer
For St = 6 To 31 Step 1
List1.AddItem ‘Format$(St, "gg@")

Next St

List2.AddItem "Analog Input" -
List2.AddItem "Analog Output”
List2.AddItem "Digital Input"”
List2.AddItem "Digital Output”
List2.AddItem "None"

For St = @ To 7 Step 1
Text1(St).Text = Format$(d, "@@")
Next St

frmView.Show



End Sub

Sub List1_Click ()
SIM.FRM - 2

Stsel = Listl.ListIndex
End Sub

Sub List2_Click ()
Stype = List2.ListIndex
End Sub
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SYSTEM.FRM - 1

Sub emdExit_Click ()
End
End Sub

Sub cmdGo_Click ()
frmGraph.Show
End Sub

Sub cmdHistory_Click () /
frmHistory.Show.
End Sub

Sub cmdSetup_Click ()
frmSetup.Show 1
End Sub

Sub Form_Load ()
Dim ¢ As Long
frmstart.Show
For ¢ = @ To 1990000
Next
Unload frmstart
frmsystem.MousePointer = @
End Sub
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VIEW.FRM - 1

Option Explicit

Dim Pselect As Integer

Dim Nselect As Integer

Dim Interface As Interfacelnfo
Dim RecLen As Long

Dim FileNum As Long

Dim Buff(1 To 68) As String
Dim Inputdata As String

Dim Counter As Integer

Sub Display ()
Dim Ch As Integer
Select Case Station(Nselect).StationInfo
Case 0

GrdTable.Col = 1

For Ch = § To 7 Step 1
GrdTable.Row = Ch + 2
GrdTable.Text = Format$(Hex$(Station(Nselect).Slot@(Ch)), "ga8")

Next Ch

GrdTable.Col = 2

For Ch = @8 To 7 Step 1
GrdTable.Row = Ch + 2
GrdTable.Text = Format$(g, "gg")

Next Ch

GrdTable.Col = 3

For Ch = @ To 1 Step 1
GrdTable.Row = Ch + 2
GrdTable.Text = Format$(d, "gg")

Next Ch

Case 1

GrdTable.Col = ‘1

For Ch = @ To 7 Step 1
GrdTable.Row = Ch + 2
GrdTable.Text = Format$(d, "@8")

Next Ch 9

GrdTable.Col = 2

For Ch = @ To 7 Step 1
GrdTable.Row = Ch + 2
GrdTable.Text = Format$(Hex$(Station(Nselect).Slot1(Ch)), "g8")

Next Ch

GrdTable.Col = 3 .

For Ch = # To 1 Step 1
GrdTable.Row = Ch + 2
GrdTable.Text = Format$(g, "@8")

Next Ch

Case 2

GrdTable.Col = 1

For Ch = 8 To 7 Step 1
GrdTable.Row = Ch + 2
GrdTable.Text = Format$(g, "@g8")

Next Ch

GrdTable.Col = 2

For Ch = @ To 7 Step 1
GrdTable.Row = Ch + 2
GrdTable.Text = Format$(d, "gg")

. Next Ch

GrdTable.Col = 3

GrdTable.Row = 3

GrdTable.Text = "gg"

GrdTable.Col = 3



GrdTable.Row = 2

GrdTable.Text = ‘Format$(Hex$(Station(Nselect).SlotZ(ﬂ)).

Case 3
VIEW.FRM - 2

End Sub

GrdTable.Col = 1

8 To 7 Step 1
GrdTable.Row
GrdTable.Text

Next Ch

GrdTable.Col =

g To 7 Step 1
GrdTable.Row
GrdTable.Text

Next Ch

For Ch =

For Ch =

GrdTable.Col
GrdTable.Row

= Ch + 2
= Format$(g, "g9")

2

=Ch + 2
= Format$(d, "gg")

3

2

GrdTable.Text = "ﬂﬂ"
GrdTable.Col =

GrdTable.Row =
GrdTable.Text =
End Select

3

Format$(Hex$(Station(Nselect).Slot2(1)),

Function HtoDec (Fir$, Sec$, Thi$)
Dim "a%, b%, c%, Counter%
Select Case Thi

Case Is = "1"
a=1
Case Is = "2"
a= 2
Case s = "3"
a =3
Case Is = "4"
a = 4
Case [s = "5"
a =5
Case Is = "6"
a==6
Case Is = "7"
a=1717
Case Is = "8"
a=38
Case [g = "9"
a=9
Case Is = "A"
a = &HA
Case Is = "B"
a = &HB
Case Is = "C"
a = &HC
Case Is = "D"
a = &HD
Case Is = "E"
a = &HE
Case Is = "F"
a = &HF
End Select

Select Case Sec
Case Is = "1"

b=1-¢"

Case Is = "2"

16

"ﬂﬂ")

"ﬁﬂ")
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b=2+*16
Case [s = "3"
b=3"*16
Case Is = "4"
b=4"*16
Case [Is = "5"
VIEW.FRM - 3
b=25"16
Case Is = "6"
b=261*16
Case [s = "7"
b=17¢"*16
Case Is = "8"
. b = 16
Case Is = "9"
b = 16
Case Is = "A"
b = &HA °*
Case [s = "B"
b = &HB *
Case Is = "C"
b = &HC *
Case s = "D"
b = &HD *
Case Is = "E"
b = &HE *
Case Is = "F"
b = &HF *
End Select
Select Case Fir
Case Jg = "1"
c=1%16
Case [Is = "2"
c=2?*16.
Case [ = "3"
¢c=3*16
Case [s = "4"
=4 * 16
Case [g = "5"
=5°* 16
Case Is = "6"
=6 * 16
Case Is = "7"
c=7¢%*16
Case s = "8"
c=28"*16
Case Is = "9"
c=9*16
Case [g = "A"
= &HA *
Case Is = "B"
¢ = &HB *
Case [Is = "C"
c = &HC *
Case Is = "D"
= &HD *
Case Is = "E"
¢ = &HE *
Case Is = "F"
c = &HF *
End Select

16
is
16
16

16

16
16
16
16
16

16

HtoDec = a + b + ¢

16

16

16

16

16

16

16

16

16

16

16

16

16

16

16
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End Function

Sub cmdExit_Click ()
Unload Me
End Sub

Sub cmdNext_Click ()

Dim Ch As Integer
Nselect = Nselect + 1

VIEW.FRM - 4

If Nselect > 31 Then
Nselect = 31
End If
cmdPrev.Enabled = True
GrdTable.Row = 1
GrdTable.Col =
GrdTable.Text = "Station (" + Format(Nselect, "gg") + )"
Display
End Sub

Sub cmdPrev_Click ()
Dim Ch As Integer
Nselect = Nselect - 1
If Nselect < # Then
cmdPrev.Enabled = False
Nselect = @
End If
GrdTable.Row =
GrdTable.Col =
GrdTable.Text = "Station (" + Format(Nselect, "gg") + ™)"
If cmdPrev.Enabled = True Then
Display
End If
End Sub

1

Sub Form_Load ()

Dim RowCount As Integer
Dim Ch As Integer

Dim Dataout As String

Nselect = @

For RowCount = § To 7 Step 1
GrdTable.Col = @
GrdTable.Row = RowCount + 2
GrdTable.Text = "Channel " + Str$(RowCount)
GrdTable.RowHeight(RowCount + 2) = 300

Next RowCount

GrdTable.RowHeight(#) = 309
GrdTable.RowHeight(1) = 369
GrdTable.ColWidth(8) = 1200
GrdTable.ColWidth(1) = 2000
GrdTable.ColWidth(2) = 2008

= 2000

GrdTable.ColWidth(3)

For RowCount = @ To 2 Step 1
GrdTable.Row = 0
GrdTable.Col = RowCount + 1
GrdTable.Text = “Slot * + Str$(RowCount)
Next RowCount '
cmdPrev.Enabled = False
GrdTable.Row = 1
GrdTable.Col =
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GrdTable.Text = "Station (8
GrdTable.ColAlignment(1) ="
GrdTable.ColAlignment(2) =
GrdTable.ColAlignment(3) =
Display

FileNum = FreeFile
RecLen = Len(Interface)
Open "Inter.set” For Random As FileNum 'Len = RecLen
Get #FileNum, 1, Interface
Select Case Interface.Port
Case Is = "Com 1"
VIEW.FRM - 5

Comml.CommPort = 1
Case Is = "Com 2"
Comml.CommPort = 2
Case Is = "Com 3"
Comml.CommPort = 3
Case Is = "Com 4"
Comml.CommPort = 4 -
End Select
Comml.PortOpen = True
Comml.Settings = Str$(Interface.Baud) + "," + Trim(Interface.Parity) + "," + S

tr(Interface.Data) + "," + Str(Interface.Stop)
Get #FileNum, 1, Interface
For Ch = @ To 31
Select Case Trim(Interface.StationNumber(Ch))
Case "Analog Input”
Station(Ch).Stationinfo = @
Case "Analog Output"
‘Station(Ch).StationInfo = 1
Case "Digital Input” '
Station(Ch).StationInfo = 2
Case "Digital Output”
Station(Ch).StationInfo = 3
End Select
Next Ch
Close #FileNum
End Sub

Sub Form_Unload (Cancel As Integer)
Close #FileNum
End Sub

Sub Timerl_ Timer ()
Display
End Sub

Sub Timer2_Timer ()
Dim Startups$
Dim Dummy%
Dim StationCount%
Dim Pu%
Dim RecCount%
Timer2.Enabled = False
For StationCount = @ To 31 .
Select Case Trim(Interface.StationNumber(StationCount))
Case Is = "Analog Input"
timerl.Enabled = False
Station(StationCount).StationInfo = @
Inputdata = " "
RecCount = @
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Comm1l.InBufferCount = @
TxCount = TxCount + 1
If TxCount > 6 Then
IbTx.Clear
IbRx.Clear
TxCount = 1
End If

IbTx.AddItem Chr$(&H4) + Format$(StationCount, "B8") + Chr$(&HS5)
Comm1.0utput = Chr$(&H4) + Format$(StationCount, "#8") + Chr$(&HS5)
Do

Dummy = DoEwvents()

If Comml.InBufferCount Then

Inputdata = Inputdata + Comml.Input

RecCount = 9@

If InStr(Inputdata, Chr(&H6)) Then
VIEW.FRM - 6

IbRx.AddItem Inputdata
If Len(Trim(Inputdata)) > 3 Then
Inputdata = Right(Inputdata, 3)
End If
Exit Do
End If
End If
RecCount = RecCount + 1
If RecCount > 260 Then
IbRx.AddItem "Station Number " + Format$(StationCount, "#8") + " canno
t found 1"
Exit Do
End If
Loop

If Trim{(Inputdata) = Format$(StationCount, "@g") + Chr{&H6) Then ’
Startup = Chr$(&H2) + "EX" + " " + "AI" + " " 4 Chr$(&H3) + Chr$(&Hp)
Comml.InBufferCount = @
Inputdata = " "
RecCount = §
TxCount = TxCount + 1
If TxCount > 6 Then
1bRx.Clear
1bTx.Clear ~
TxCount = 1
End If
IbTx.AddItem Startup
Comml.Output = Startup
Do
Dummy = DoEvents()
If Comm1.InBufferCount Then
Inputdata = Inputdata + Comml.Input
RecCount = @
If InStr(inputdata, Chr${(&H3)) Then
IbRx.AddItem Inputdata
Inputdata = Trim(Inputdata) .
Inputdata = Mid$(Inputdata, InStr{Inputdata, Chr$(&H2)), 38)
Station(StationCount).Slot@(8) = HtoDec("8", Mid$(Inputdata, 8, 1) .
. Mid$(Inputdata, 9, 1))
Station(StationCount).Slotg(1) = HtoDec("@", Mid$(Inputdata, 11, 1
, Mid${Inputdata, 12, 1)) :
Station(StationCount).Slot#(2)
. Mid$(Inputdata, 15, 1))
Station(StationCount).Slotg(3)
. Mid$(Inputdata, 18, 1))
Station(StationCount).Slot@(4)
. Mid$(Inputdata, 21, 1))

~

HtoDec("@", Mid$(Inputdata, 14, 1

~
[

HtoDec("g", Mid${Inputdata, 17, 1

~

HtoDec("8", Mid$(Inputdata, 26, 1

~—



RecCount = RecCount + 1
If RecCount > 2898 Then
IbRx.Additem “Station Number " + Format$(StationCount, "88") + " Timeou

t error 1" .

Exit Do
End If
Loop
If Trim(Inputdata) = Format$(StationCount, "88") + Chr(&H6) Then

Inputdata = Format$(Hex$(Station(StationCount).Slot1(8)), "gg") + " *

+ Formats(HexS(Slation(StationCount).Slotl(1)), "@g") + " " + Format$(Hex$(Stat
ion(StationCount).Slot1(2)), "gg") + * " + Format$(Hex$(Station(StationCount).S!
ot1(3)), "#8") + " " + Format$(Hex$(Station(StationCount).Sloti(4)), "@g") + " "

+ Formats(HexS(Sta(ion(StationCount).Slotl(5)), "@0") + " " + Format$(Hex$(Stat
ion(StationCount).Slot1(6)), "88") + " " + Format$(Hex$(Station(StationCount).Sl
ot1(7)), "pg")

Startup = Chr$(&H2) + "EX" + " " + "AQ" 4+ " » 4 Inputdata + Chr$(&H3)
+ Chr$(&HH) :
Comml.InBufferCount = @
Inputdata = * "
RecCount = @
TxCount = TxCount + 1
If TxCount > 6 Then
IbRx.Clear
1bTx.Clear
TxCount = 1
End If .
IbTx.AddItem Startup
VIEW.FRM - 19

Comml.Output = Chr$(&H2) + "EX" + " " 4+ "AQ" 4+ " " 4 Chr$(Station(Sta.
tionCount).Slot1(8)) + " " + Chr$(Station(StationCount).Slot1(1)) + " * + Chrs$(s
tation(StationCount).Slot1(2)) + * " + Chr$(Station(StationCount).Slot1(3)) + "

" + Chr$(station(StationCount).Slot1(4)) + " " + Chr$(station(StationCount).Slot
1(8)) + " " 4+ Chr$(Station(StationCount).Slot1(6)) + " " + Chr$(Station(StationC
ount).Slot1(7)) + " " + Chr$(&H3) + Chr$(&HP)

Do

Dummy = DoEvents()
If Comml.InBufferCount Then
Inputdata = Inputdata + Comml.Input
RecCount = @
If InStr(Inputdata, Chr$(&H6)) Then
IbRx.AddItem Inputdata -
Exit Do
End If
End .iIf
RecCount = RecCount + 1
If RecCount > 469 Then
IbRx.Additem "Station Number " + Format$(StationCount, "98") + " in
correct type "
Exit Do
End If
Loop
End If
timerl.Enabled = True

End Select
Next StationCount
Timer2.Enabled = True
End Sub
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Inputdata = Format$(llexS(Station(StationCount).SlotZ(l)), "ge")
Startup = Chr$(&H2) + "EX" + " " 4+ "DO" + » v 4 Inputdata + Chr$(&H3)
+ Chr$(&H8) .
Comml.InBufferCount = @
Inputdata = " "
RecCount = p
TxCount = TxCount + 1
If TxCount » 6 Then
IbRx.Clear
IbTx.Clear
TxCount = }
End If
IbTx.AddItem Startup ,
Comml.Output = Chr$(&H2) + "EX" + " " + "DO" 4+ " + "8" + Chr$(Stati
on(StationCount).Slot2(1)) + Chr$(&H3) + Chr$(&Hg)
Do
Dummy = DoEvents()
If Comm1.InBufferCount Then
Inputdata = Inputdata + Comml.Input
RecCount = g
If InStr(Inputdata, Chr$(&H6)) Then
IbRx.Additem Inputdata
Exit Do
End If
VIEW.FRM - 9

End If
RecCount = RecCount + 1
If RecCount > 488 Then

IbRx.AddItem "Station Number " + Format$(StationCount, "88") + " in
correct type ™
Exit Do
End If
Loop
End If
timerl.Enabled = True
Case Is = "Analog Output”
timerl.Enabled = False
Station(StationCount).StationInfo = 1.
Comm1.InBufferCount = g
Inputdata = " "
RecCount = @
TxCount = TxCount + 1
If TxCount > 6 Then
IbTx.Clear
IbRx.Clear
TxCount = 1 !
End If
IbTx.Additem Chr$(&H4) + Format$(StationCount, "gg") + Chr$(&HS5)
Comm1.0utput = Chr$(&H4) + Format$(StationCount, "88") + Chr$(&H5)
Do .
Dummy = DoEvents()
If Comm1l.InBufferCount Then
Inputdata = Inputdata + Comml1.Input
RecCount = @
If InStr{lnputdata, Chr(&H6)) Then
IbRx.AddItem Inputdata
If Len(Trim(Inputdata)) > 3 Then
Inputdata = Right(Inputdata, 3)
End It
Exit Do
" End If
End If
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Station(StationCount).Slot@(5)
), Mid$(Inputdata, 24, 1)) ~
Station{StationCount).Slot@(6)
), Mid$(Inputdata, 27, 1))
Station(StationCount).Slot8(7)
), Mid$(Inputdata, 34, 1))
Exit Do
End If
End If !
RecCount = RecCount + 1
If RecCount > 86@ Then
IbRx.AddItem "Station Number " + Format$(StationCount, "6¢") + “ inc
orrect type "
Exit Do
End iIf
Loop
End If
timerl.Enabled = True
VIEW.FRM - 7

n

HtoDec("g", Mid$(Inputdata, 23, 1

]

HtoDec("@", Mid$(Inputdata, 26, 1

HtoDec("g", Mid$(Inputdata, 29, 1

Case Is = "Digital Input”
timerl.Enabled = False
Comml1.InBufferCount = @
Inputdata = " "
RecCount = @

TxCount = TxCount + 1
If TxCount > 6 Then
1bRx.Clear

1bTx.Clear

TxCount = 1

End If

IbTx.AddItem Chr$(&H4) + Format$(StationCount, "g@8") + Chr$(&HS5)
Comm1.0utput = Chr$(&H4) + Format$(StationCount, "98") + Chr$(&H5)
Do
Dummy = DoEvents()
If Comml.InBufferCount > # Then
Inputdata = Inputdata + Commil.Input
RecCount = @ - 45
If InStr(Inputdata, Chr(&H6)) Then
IbRx.Additem Inputdata
If Len(Trim(Inputdata)) > 3 Then
Inputdata = Right$(Inputdata, 3)
End If
Exit Do
Bnd If
End If ¢
RecCount = RecCount + 1
If RecCount > 486 Then

IbRx.AddItem “"Station Number " + Format$(StationCount, "#8") + " Timeo -
ut error 1" ¢

Exit Do
End If
Loop
If Trim(Inputdata) = Format$(StationCount, "8@8") + Chr{&H6) Then
Startup = Chr$(&H2) + "EX" + " " + "DI" + " " + Chr$(&H3).+ Chr$(&HM)
Comml.InBufferCount = @ :
Inputdata = " *
RecCount = ¢
TxCount = TxCount + 1
If TxCount > 6 Then
. IbRx.Clear
IbTx.Clear
TxCount = 1



End If :
IbTx.AddItem Startup
Comml.Output = Startup
Do
Dummy = DoEvents()
If Comm1.InBufferCount Then
Inputdata = Inputdata + Comml.Input
RecCount = @
If InStr(Inputdata, Chr$(&H3)) Then
IbRx.AddItem Inputdata
Inputdata = Trim(Inputdata)
Inputdata = Mid$(Inputdata, InStr(inputdata, Chr$(&H2)), 12)
Station(StationCount).Slot2(8) = HtoDec("g", Mid$(Inputdata, 8, 1)
, Mid$(inputdata, 9, 1))
Exit Do
End If
End If
RecCount = RecCount + 1
If RecCount > 406 Then :
IbRx.AddItem "Station Number " + Format$(StationCount, "@8") + " in
correct type 1"
VIEW.FRM - 8

Exit Do
End If
Loop

End If P

timerl.Enabled = True
Case Is = "Digital Output”
timerl.Enabled = False
Station(StationCount).StationInfo = 3
Commil.InBufferCount = @
Inputdata = " *
RecCount = @
TxCount = TxCount + 1
If TxCount > 6 Then
IbTx.Clear
IbRx.Clear
TxCount = 1
End If
IbTx.AddItem Chr$(&H4) + Format$(StationCount, "86") + Chr$(&HS5)
Comml.0Output = Chr$(&H4) + Format$(StationCount, "88") + Chr$(&HS)
Do
Dummy = DoEvents()
If Comml.InBufferCount Then
Inputdata = Inputdata + Comm1l.Input
RecCount = @
If InStr(Inputdata, Chr{(&H6)) Then
IbRx.AddItem Inputdata
If Len(Trim(Inputdata)) > 3 Then
Inputdata = Right(Inputdata, 3)
End If
Exit Do
End If
End If
RecCount = RecCount + 1
If RecCount > 268 Then
IbRx.AddItem “"Station Number " + Format$(StationCount, "68") + " Timeou
t error "
Exit Do
End If
Loop
,If Trim(Inputdata) = Format$(StationCount, "88") + Chr(&H6) Then
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End If
IbTx.AddItem Startup
Comml.Output = Startup
Do
Dummy = DoEvents()
If Comml.InBufferCount Then
Inputdata = Inputdata + Comml.Input
RecCount = @
If InStr(Inputdata, Chr$(&H3)) Then
IbRx.AddItem Inputdata
Inputdata = Trim(Inputdata)
Inputdata = Mid$(Inputdata, InStr(inputdata, Chr$(&H2)), 12)
Station(StationCount).Slot2(g) = HtoDec("8", Mid$(Inputdata, 8, 1)
. Mid$(Inputdata, 9, 1))
Exit Do
End If
End If
RecCount. = RecCount + 1
If RecCount > 406 Then
1bRx.Additem "Station Number " + Format$(StationCount, "0¢") + " in
correct type 1"
VIEW.FRM - 8

Exit Do
End If
Loop
End If
timerl.Enabled = True
Case Is = "Digital Output”
timerl.Enabled = False
Station(StationCount).StationInfo = 3
Comml.InBufferCount = @
Inputdata = " "
RecCount = @
TxCount TxCount + 1
If TxCount > 6 Then
IbTx.Clear
IbRx.Clear
TxCount = 1
End If
IbTx.AddItem Chr$(&H4) + Format$(StationCount, "88") + Chré$(&HS5)
Comm1.0utput = Chr$(&H4) + Format$(StationCount, "86") + Chr$(&H5)
Do
Dummy = DoEvents()
If Comml.InBufferCount Then
Inputdata = Inputdata + Comml.Input
RecCount = §
if InStr(Inputdata, Chr(&H6)) Then
lbRx.AddItem Inputdata
If Len(Trim(Inputdata)) > 3 Then
Inputdata = Right(Inputdata, 3)
End If
Exit Do
End If
End If
RecCount = RecCount + 1
If RecCount > 2688 Then
IbRx.AddItem “Station Number " + Format$(StationCount, "86") + " Timeou
t error " ’
Exit Do
End If
Loop
If Trim(Inputdata) = Format$(StationCount, *88") + Chr(&H6) Then
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DATA SHEET
_ SPECIFICATION
CPUMCSRHCITAIFN 52 PN PLCC
MEMORY . 6264/62256 (MAX 32K ADDRESS $2000-$9FFF)

INTZRHAL EEPROM 512 BYTE
INTERNAL RAM 256 SYTK
PORT

PRGITER PORT
KEYBOARD

Lceo

TMSR

A/D 8 CHANNEL

SERIAL PORT

CLOCK RATE

POWER SUPPLY
CONNECTOR

1 40-PIN EXPANSION HEADER-STRIP

2764/27256 (MAX 24K ADDRESS $A000-SFFFF)

8255 /O PORT 24 BIT

t PORT

1 PORT Ix4 OR 4x4

1 LCD MODULE DOT/GRAPHIC

3 INPUT/¢ QUTPUT AND 1 INPUT/QUTPUT

2 CHANNEL SCI (RS232/RS422) & SPI
¢ MYz

INFUT 9V DC

(SYSTEM BOS)

34-PIN EXPANSION HEADER-STRIP
20-PIN EXPANSION HEADER-STRIP
20-PiR EXPANSION HEADER-STRIP
14-PIN EXPANSION HEADER-STR®
10-PIN EXPANSION HEADER-STRIP

(PERIPHERAL),
(PRINTZR)
LCD)

{A/D)

(TIMER)

10-PI¥ EXPANSION HEADER-STRIP

(KEYBOARD)

1 6-PIN EXPANSION HEADSR (SP

1 4‘PIN EXPANSION HEADER sen
"1 8PN JUMPER (RAM)

1 6-PIN JUMPER (EPROM)

1 6-PIN JUMFER 1sS) .

1 ¢-PIN JOLPER {14005)

1 4-PIN UMPER (VRET}

| 4-PIN XIMPSR (Ix2/4x4)

1 3?78 KIMPSR {2764/37253)

1 3PN JUMPER (5251/€2255)

1 3PN JUMPER (CLCD/GLCD)

1 2-PIN .K"M?E_R {STE?)

1 2-PIN JOMPER XTAL}

LED

PC3 Sz

1 POWZR RAD LZD
i PC7 PCAT 3255 CRANGE i

$J3x 1: .
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MC3487

FIGURE 3 - QUTPUT TRANSITION TIMES TEST CIRCUIT AND WAVEFORMS

Scooe
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- * end Jig capacitence

Pulte genernter charscterlaticy
Zy =500
PRRA « t 0 MKz
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Qutput
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FIGURE 4 ~ QUTPUT CURRENT versus OUTPUT VOLTAGE
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FIGURE 8 — QUTPUT SINK CURRENT versus OUTPUT VOLTAGE
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FIGURE t — THREESTATE ENABLE TEST CIRCUIT
AND WAVEFORMS

133
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To Scope {input) tnput Outout
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Putse generstor cherscteristica Ouput Ooen for YpZupEs Tost Onty
2,800
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PRA = 1.0 MHs 14 S—AAA—O 8§ Vv
Non.lay 200
$50% Duty Cvele Qutout 1!
TTLH. trmg €S Control C E
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FIGURE 2 - PROPAGATION DELAY TIMES INPUT TO
OUTPUT WAVEFORMS AND TEST CIRCUIT
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MAXIMUM RATINGS

MC3487

Reting Symbol Velue Unit
Power Supply Voltege Vee 8.0 Vdc
inout Voltege Vi 5.5 Vde
Opereting Ambient Temperaturs Renge TA Oto +70 °¢
Oversting Junction Temparature Renge T °c
Carsmic Package 176
Plestic Package 150
Storege Tempersture Range Tyeg -85 t0 ¢150 °c

ELECTRICAL CHARACTERISTICS (Unless otharwite noted specifications soply 4.75 V < Vee < 5,25 V and 0°C < T4 < 70°C,

Typicsl velues messured ot Ve = 5.0V, and T 4 = 75°C.}

134

Cherscterhitic

Symbol

Min

Tye

Unh

Input Voltege — Low Logic State

V|L

0.8

Vde !

Input Voltage — Migh Logic State

ViH

2.0

Vdc

Input Current - Low Logic State
Vi =0.5 V)

||L

- 400

uA

input Current — High Logic State
Vig=27Vvi

Vi = 5.5 V)

It

+50
¢ 100

sA

Input Clamp Volisge
¢ * =18 mAl

Vix

-1.5

Output Voitage — Low Lagic Stete
19 = 48 mA)

Vot

0.8

Output Voliage — High Logic State
tign * -20 ma)

Vou

25

Output Shart-Circuit Current
ViH = 2.0V, Note 1)

los

- 40

-140

mA

Qutput Leskage Current — Hi-Z Stete
tvig »05v_ Vi (zy=08WVI
(Vines 2.7V, ViL1z) = 0.8 V)

'oL(z)

1100,

: 100

»A

Output Leskage Curtent ~ Power OF F
(Vo *6.0V. Ve =0 V)
(Vo =028V, vee =0 VI

1ot (ot

+100
-100

Qutput OMset Volitege Difference {Note 2) .

vVos-vos

00.4

Output Differential Voltage (Note 2}

Vop

<

Output Differantial Voitage Difference (Note 2}

lavgpl

10.4

Power Supply Current
{Control Pins = Gnd, Note 3)
{Control Pins = 2.0 V]

lecx
Icc -

105
8s

mA

Notes: { Only one cutput mey ba shorted at @ time.

2. See EfA Spacification EIA-422 for exact last conditions,

3. Circuit in three-state conditlon,

SWITCHING CHARACTERISTICS(Veg » S0V, Ty » 259C untest atherwise noted.)

Characteristic

Symbol

Min

Typ

Unit

Propagation Delay Times
High to Low Output
¢ Low 10 High Qutput

tPHL
tPLH

0
20

Outout Transition Times — Difterentinl
High to Low Output
Low to High Qutput

tTHL
TTLH

20
20

n

Propagstion Detsy — Controt 1o Output
(R + 200 91, Cy * 50 pF)
(Ry = 20011, Cy » S0 pF)
(R *®2.Cy *SOpF)
(Ry_ = 200 1. C_ * 50 pF)

1PHZIE)
tPLZ(E)
tPZH(E)
tP2ZLIE}

25
25

nt
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MOTOROLA

m SEMICONDUCTOR s
TECHNICAL DATA MC3487

QUAD EIA-422 LINE DRIVER

QUAD LINE DRIVER WITH WITH THREE-STATE
THREE-STATE OUTPUTS OUTPUTS
SILICON MONOLITHIC

Motorols's Quad EIA-422 Driver features lour independent
driver chains which comply with EIA Standards for the Electrical
Characteristics of Balancad Voltage Digital Interfece Circuits. The
outputs sre three-state structures which are forced to & high
Impedance state whan the sppropriate output control pin reaches
a logic zero condition. All input pins ara PNP buffered to minimize
Input loading for either logic one or logic zero inputs. In addition,

INTEGRATED CIRCUIT

internal circuitry assures & high impedance output state during cenA:,uséJ::‘:ons
the transition between power up and power down. A summary CASE 620
of MC3487 features include:
D SUFFIX

® Four Independent Driver Chains FLA?;IE:::,:AGE 18 @

® Thres-State Outpufs 1SO-18) v

¢ PNP High Impedance Inputs (PIA Compatible} .

® Fast Propagation Timaes (Typ 15 ns} P SUFFIX

e TTL Compatible PLASTIC PACKAGE

® Single § V Supply Voltage 18 CASE 648

® Output Rise and Fall Times Less Than 20 ns !

e DS 3487 Provides Second Source

PIN CONNECTIONS

"\
Inout A 1 b e vee
2 =0 '3 trput O
Outputy A"z 2 ="}
ORIVER BLOCK DIAGRAM A/B Controt s 1yl Ovteun ©
S [ t1 C/D Control
Ou'pu“ﬂ‘.g e
Input 8 1 ::w}Outovn Cc
Gnd ¢ q £9 ‘tnout €
Nen-Inverting .
inout Outouy
| ——e TRUTH TABLE
inverting pry
Control Non-lnverting | Inverting
Input lnput Ovutput Output
Qutput
Controt D‘-‘ H H H t
t H . L H
X L Z r4
L = Low Logic State
R H = Migh Logic State
X = terelovent
Z = Third-State (Migh Impedancs)

MOTOROLA LINEAR/INTERFACE ICs DEVICE DATA
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SWITCHING CHARACTERISTICS (Unless otherwise noted, Voo = 8.0V and Ty = 26°C.)

136

Cherscteristie . Symbol Min Typ Mex Unhk
Propegation Deley Time — Dmnrmllol ‘ nt
Inputs to Output
{Output High 1o Low} PHLID) - - 35
IOutput Low to High) tPLH(D) - - 0
Propagation Deley time — Thres-State n
Control to Output . .
(Qutput Low to Third Statel tpL2 ~ - s
{Output High 1o Third Stetel P2 - - 5
{Output Third Stete to High! PZH - - 30
{Outout Third Stete to Low) tpZL - - 0

FIGURE | — SWITCHING TEST CIRCUIT A;JD WAVEFORMS
Propegation Delay Differentiel input to Output

To Scope Te Scope
(tnout) {Outout)

Oitterentlat

inputs
81 Cy = 18 pF
L {Includes Probe
" and Brrey
Cavecltonce)

J-State Control

Puiee
Generator

FIGURE 2 - PROPAGATION DELAY THREE-RTATE CONTAOL INPUT TO OUTPUY

Input Pulss Cheracteristics Te Scope
tTLH = tyHg = 6.0 00 (10X to 9O%)  finoutd 50

PAR « 1.0 MH2, 50% O Cycle Controt
AR = P uty Gye Mt To Scope
{Qutput)

Pulse st
Generator

- 20x

ov
input Pulse Characterinics

TTLM © tyaL = 6.0 e (10% to 90%)
-1
1BV s20v PRA .0 MHz, 80% Duty Cycle

swi

s80V
— o

*1.8 V for tpyz and tpyy s -

x

: =18 Viortp z end tpzy °—-—0ﬂ > = All Diedes IN91E or

Ditfersntlet b 4
Inpute

8.0x Y

o

Cy =~ 18pF 5
{Includes
Probe and Strey o

Capacitence) -{m:

oV — ~ SW1 Closed oV - -
Pz

- tpLZ  SW2 Closed
~t3v J Von 0.8 v
Output €out
Vot sV ~t3v ———

1nput B 1.8V swi Open input

$W2 Closed
tpzH

~B0V-vpg
Outout

Equiveient

1.8 V| SW1 Closed
SW1 Closed
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MC3486

MAXIMUM RATINGS

Reting Symbol Velue Unit
Power Supply Volitage Vee 8.0 Vde
Input Common Mode Voltage VicM t1§ Vde
Input Diffsrentis! Voltage Vio t25 Vde
Theee-State Controt input Voltege vy 8.0 Vde
Output Sink Current o 50 mA
Storegs Tempersture Tog -85 10 +150 %
Opereating Junction Tempersture Ty S¢
Ceramic Packege 4178
Plovtic Pockepe +160
RECOMMENDOED OPERATING CONDITIONS
RAating Symbeot Velve Unht
Power Supply Voltege Vee 4.75 10525 Vde
Opereting Ambient Temperature TA 010 +70 °c
input Common Mods Voltage Range VicR -1.0t0 %7 0 Vde
Input Differentis! Voltage Rengs Vior 8.0 Vdc

ELECTRICAL CHARACTERISTICS {Unless otherwise noted minimum and meaximum Kmits apply over recommended temperature

and power supply voltage ran,

ges. Typicel vatues are for T4 = 25°C, Vee ~SOVandVi ~ 0V,
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See Note 1.}
Characteristic Symbol Min Tre Max Unit
Input Voltage — High Logic State ViH 2.0 - - v
{Three-State Control)
Input Voltage — Low Logic State viv - — 0.9 \'4
(Thraee-State Controf)
Differential Input Threshold Voltage, Note 2 VTH(D) v
[-70VSVIcs70V.Viy =20V)
(lg = -04mA, Vo = 2.7V) — - 0.2
(lg = 8.0 mA, Vo = 0.5V} H — ~0.2
Input Bias Current hB(0} mA
{¥ee = 0V or 5.25) (Other Inputs at 0 V)
Vi = -10%) —_ - -325
(Vi = ~30V) - —_ - 1.50
Vi= +30WV) —_ -_— +1.50
Vi= +10V) — - +3.25
Input Balance and Qutput Level v
(-10V=Vics70V,Viy = 2.0V, Note 3)
o = -04mA, Vip =~ 0.4V) YoH 27 - -
flg = 8.0mA Vip =~ -0.4V) vou — —4 0.5
Output Third State Leakage Current loz RA
(Viioy. = +3.0V. Vi = 0.8V, Vo = 0.5V) - — -40
Vijp} = =30V, Vy = 0.8V.Vou = 2.7V} — — 40
Output Short-Circuit Current los =15 — - 100 mA
{ViD) = 3.0V, Vjy =20V, Vg = 0V, Nots 4)
tnput Current — Low Logic State (Three-State Control) UTH — —_ - 100, A
Vi = 05V)
Input Current — High Logic State {Three-State Control} 4 pnA
(ViH = 2.7V} —_ — 20
Vi = 5.25V) —_ - 100
Input Clamp Diode Voltage {Three-State Control) Vix — — -1.5 v
i = - 10 mA)
Power Supply Current Ice — -— 85 mA
Vi = 20v)
NOTES:

1. Al currents into device pins sre shown as
1. Diffarentis! input threshold voltage snd gusranteed output levels sre

positive, out of device pine are negative. All voheges referenced 1o ground unlees atherwise noted.

done simultaneously lor worst cese.

1. Refer 1a E1A-422/3 far exact conditlons. Input balance snd gusranteed output levels sre done simuRanecusty for worst case,-~

4. Only one output st a time should be shorted.

MOTOROLA LINEAR/INTERFACE ICs DEVICE DATA



MOTOROLA

m SEMICONDUCTOR e
TECHNICAL DATA

QUAD EIA-422/423 LINE RECEIVER

Motorola’s Quad E!A-422/3 Receiver features four independent
receiver chains which comply with E1A Standards for the Electrical
Characteristics of Balanced/Unbalanced Voltage Digital Interfece
Circuits. Receiver outputs are 74LS compatibla, three-state struc-
tures which are lorced to a high impedance state when the appro-
priate output control pin reaches a logic zero condition. A PNP
device buffers each output control pin 1o assure minimum loading
for either logic one or logic zero inputs. In addition, each receiver
chain has internal hysteresis circuitry to improve noise margin
and discourage output instability for slowly changing input wave-
forms. A summary of MC3486 festures include:
¢ Four Independent Receiver Chains
e Three-State Qutputs |

¢ High Impedance Output Control inputs )
(PIA Compatible)

¢ Internal Hysteresis -~ 30 mV {Typ] @ Zero Volts Common Mode
e Fast Propagation Times — 25 ns (Typ)

¢ TTL Compatible

® Single 5.0 V Supply Voltage

¢ DS 3486 Provides Second Source
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MC3486

QUAD EIA-422/3 LINE RECEIVER
WITH THREE-STATE
OUTPUTS

SILICON MONOUTHIC
INTEGRATED CIRCUTT

L SUFFIX
CERAMIC PACKAGE
CASE 620
D SUFFIX
PLASTIC PACKAGE X
CASE 7518 10 Q-
{50-16) i
P SUFFIX
PLASTIC PACKAGE
CASE 648

18

RECEIVER CHAIN BLOCKX DIAGRAM

Three-Stete
Oifferentiai Contreol
Inputs nput Qutput

0

tnput
Network

tevel
Amplifler Hysterogls Transistor

Lavel
Tranvlstor

Amplifier

PIN CONNECTIONS

inoute E
e

E’ Vee
E

Qutput inpute

A 8
3-Stete E' E
Controt

arc E

Ouépu( E
tnouts E

Outout
3] ™
J.Stete
*‘G‘—‘l 12] conrrol
*
NS
L

8/0

E] Output

o

Elnoull

=]

2]

ORDERING INFORMATION

Device Temperature Range Package.
MC3486L Ceramic DIP
MC3l486P 010 +70°C Plastic DIP
MC34860 $0-16

MOTOROLA LINEAR/INTERFACE ICs DEVICE DATA
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ANALOG MULTIPLEXERS/DEMULTIPLEXERS
The MC14051B, MC140528, and MC140538 analog
multiplexers are digitally-controlled analog swilches. The
MC 140518 alfectively implements an SPBT solid state switch, the
MC140528 a DP4T. and the MC140538 a Triple SPOT. All three
devices lealure low ON impedance and very low OFF leakage cur-
rent. Controf ol analog signals up to the complete supply voltage L SUFFIX
range can be achieved. CERAMIC
o Tripte Diode Protection on Control Inputs CASE 620
e Switch Function is Break Belore Make
* Supply Voltage Range -+ 1.0 Vdc o 18 Vdc
o Analog Voltage Range {(Vpp - Vgg) = 301018 v
Note: Vgg must be < Vsg
e Linsanzed Transter Characteristics P SUFFIX
o Low-noise — 12 nV/vCycls, [ = 1.0 kHz Typical PLASTIC
e Pin-lot-Pin Raplacement for CD4051, CD4052, and CD4053 CASE 648
o For $PDT Swilch, See MC145518 1
® For Lower ROy, Use the HC4051, HCA0S2, or HC40S3
High-Speed CMOS Devices
D SUFFIX
MAXIMUM RATINGS® SOIC
Symbol Psrameter Vetue Unit ¢ CASE 7518
1
vpp | OC Suoply Vortage (Relerenced to Veg.
Vgg » VEE) -0Sto +180 v
V. Vout] 1nput or Output vottage (OC or Transiant)
(Referonced lo Vyg lof Conltrol inputs and Veg
tor Switch 10} ) ~08tovpp *05| v ORDERING INFORMATION
hn tnput Current (DC or Trangient), MC14XXXBCP Plastic
par Control Pin =10 mA MC14XXXBCL Ceramuc
fsw Swien [hrough Current =25 mA MC14xxxBD " SOIC
Pn | Powur Dissipation. por Packaget 500 mw Ta - 55 10125 C for afl pachages.
Tsig | Storagpe Temparatute -6510 + 150 *C
T Lead femparature (8-Second Sotdenng) 260 *C
*Maximum Retngs are Those values beyond whuch damege to the device may occur.
tTemporatxs Deratng Plastic “P and D/OW™ Peckages: -70 mwW/ C From 65°C To 125°C
Coramuc "U" Packages: - 12 mW~C From 100°C To 125°C
MC 140518 MC140528 MC140538
8-Channe! Analog Dual 4-Channel Analog Triple 2-Channel Anslog
Multiplexer/Demultiplexer Multiplexer/Demultiplexer Multiplexer/Demultiplexer
6 O—{lon.oau 6 O—{Inhibut 6 1nhibt
11o-{a Conwols § 100—{1A Conmond '8 X014
Consron roo—|u ° 8 x o013 10 8
9 0—{c 120—{ %0 90—{C
. o o—Ixo o Commons *
'3 xo " x Commons ‘2 ° v ® Out/in
16 0—{x1t o3 15§0—{%X2 Out/tn 130—§X1
150— X2 x Comnun  Switches J 10— x3 Switches 20—-{vo .
Swwstches J 120— 11X Out’in in/Qut tO—1vYo y 1n/0ux 1o—yvi
tn Owt 10—{xs so—{v1i Y03 s0—{ 20 104
so—|xs 20—{v2 10—{n1
20—-{x6 40—¥3
a0—x?
Voo * P 16 Vpp * Pin 16 Voo * Pin 16
vgg * Pin § vgg = Pin 8 Vgs * Pin @
veg e Pl veg = Pin? vge * Pin?
Nota Coanirol tnputs refarenced to Vgs, Analog tnputs and Outputs celerancs 10 VEgg- Vgg must be < Vgs.
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MC14051BeMC14052BeMC14053B

ELECTRICAL CHARACTERISTICS

-55°C 25°C 125°C
Characteristic Symbol | Vpp Test Conditions Unit
Min [ Max [ Min | typ o [ Mox [ Min | max
SUPPLY REQUIREMENTS {Voltages Referanced to Veg)
Power Supply Vollage Voo — iVop 3.0 vVgg Jo| w | J0O - 18 | 30 18 v
Range i VEE
Quiescent Current Per oo 5.0 | Control Inputs: — 50 | — 0.005 5.0 - 150 | uA
Package 10 Vin = Vgg ot Vpp. | — 10 | -~ 0.010 10 — 300
15 [Switch lO:Vgg = Vigl — | 20 | — | 0015 | 20 | — | 600
= Vpp. and
3Vswich 7 S00 mV™
Total Supply Current 1D(AV) 50 JTA = 25°C only (The uA
{Dynamic Ptus Quiescent, 10 channel component, {0.07 pA kM) Ipo
¢ Typical {020 uAkHz) + lpp
Per Package 15 Vin - Voutl Ron. is {036 wA KHZ)l + |
not included ) & [s]s]
CONTROL INPUTS — INHIBIT, A, B, C (Voltages Relerenced 10 Vgg) .
Low-Level Input Voltage Vit 5.0 {Rgn = per spec, - 15— 225 1.5 - 15 v
10 {lofr = per spec = .30} ~— 450 30 | - 30
. 15 — A L 6.75 401 — 4.0
High-Level Input Voltage Viy 5.0 | Ron = per spec. 351 — | 35 275 —- 135 — v
10 | logt = per spec 70 - 7.0 550 — 70 —_
15 " — 11 8.25 = " —
Input Leakage Current lin 15 {Vin = 0 or Vpp — <01 — 120.00001| 20.0| — 210 | pA
Input Capacitance Cin — —~ - — 5.0 &S — - pF
SWITCHES INJOUT AND COMMONS OUT/N — X, Y, Z (Vollages Relerenced to VEg)
Recommended Peak-lo- Vio — ] Channei On or Ott 0 |vop| © -— vop| 0 Voo |vep
Peak Voltage Into or Out
of the Switch
Racommended Slatic or AVgwitch | — | Channel On 0 [ 600 O - 600 0 300 | mv
DOynamic Voltage Across
tha Swiltch'* (Figure 5)
Output Oftsat Vollage Voo — .| Vin = 0V, No Load - | -] = 10 — — - nv
ON Resistance - Ron 5.0 | dVgwitch < 500mV**, { — | 800 | — 250 1050 — 1200 { 1
10 Vin = Vi of Vi — | 400 | — 120 500 | — 520
15 (Controf), and Vi = | — | 220 | — 80 280 | — 300
0 to Vpp (Switch) . '
AON Resistance Botweon ARgn 5.0 — 17 | — 25 70 | — 135 4]
Any Two Channals 10 - 50 —_ 10 S0 -— 95
in the Same Package 15 —_ 45 — 10 45 — 65
Off-Channet Leakage fott 15 | Vin = VjLor ViH - | =100 — =005 |=100] — | 21000] nA
Curtant (Figure 10) (Control) Channel to
Channet or Any One
Channel
Capacitance, Switch VO Cio ~— | Inhibit = Vpp — - —_ 10 —_ —_ — pF
Capacitance. Common O Con — {Inhibit = Vpp pF
{MC14051B) -— —_— — 60 —_— -—_— ot
(MC140528) - - -_ 32 - —_ -
(MC140538) — —_ - 17 | — —_— —
Capacitance, Feedthrough Cyo — | Pins Not Adjacent —_ —_— - 0.15 -— - — pF
{Channetl Off) — | Pins Adjacent — — — 0.47 _ — -—

#Data labeled “Typ” is nol io be used for design purposes. bul is intended as an indication of the IC’s potential performance,

**For vollage drops across the switch (8Vgwitch) 600 mV (>300 mV al high temparalure), excessive Vpp current may be drawn; ie.
the current out of the swilch may contain both Vpp and switch input components. The refiability of the device will be unatfected
unless the Maximum Ratings are exceeded. (See {irst page of this data sheet.}
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MC14051BsMC14052B°MC14053B

ELECTRICAL CHARACTERISTICS® (C = 50 pF, Ta = 25°C) (VEg ~ Vgs unless otherwise Indicated)

i Vpo'V Typ #
Charscteristic Symbol oedges Al ;s’. Max Unit
Propagation Detey Times (Figure &) tPLH, 'PHL ns
Switch tnput to Swiich Output (R = 10 x A}
MC14081 A
tpUM, tPHL = (017 ne/pF ) Cy ¢ 26.6 s 5.0 5 90
LM, tPHL - (0.08 ne/pFl C + 11 ns 10 15 40
tpLH, tPHL = (0.06 ns/pF) C + 9.0 ne 15 12 30
MC14052 e
1PLH, PHEL = 10.17 ns/oFl C ¢ 1.6 ne 5.0 30 76
oL, tpHL = (0.08 nafoFI Cy + 8.0 ne 10 12 30
WLH, PHL < (008 ni/pFliC + 70 m 16 10 25
MC140863 e
PLH, tPHL = [0.17 ne/pF) Cy ¢ 16.6 ne 5.0 26 65
LM, tPHL * (0.08 ns/pF) Cy ¢ 4.0 e 10 8.0 20
LK, PHL ~ (0.06 ne/pF]1 Cy ¢ 3.0 e 15 80 15
tnhibd 10 Output (R = 10 kil Vgg = Vgs) 3
Output 1 or “0"" 1o High Impedance. or tPHZ, tPLZ, ne
High Impedance 10 “'1" or 0" Level tPZH, tP2L
MC140518. 8.0 . 350 700
10 170 340
16 140 280
MC140628 6.0 300 600 ns
10 156 3t0
16 126 280
MC140638 8.0 276 860 ne
10 140 280
18 1o 220
Control Input 1o Oulput (R = 10 ki), Vgg = Vgg) PLH, tPHL ns
MC140518 8.0 360 720
10 160 320
15 120 240
MC1405208 6.0 25 860 ns
10 130 260
18 90 180
MC140538 6.0 o0 600 ns
10 120 240
16 80 1607,
Second Harmonic Olstortion - 10 0.07 - %
(RL = 10K(L, 1 = 1kHz) Viq = S Vpp
Bandwidth (Figure 7) © BW 10 17 — MHz
Ay = VR, V- 172 (Vg Vgt p-p. C = 50pF
20 Log !\%! s - 3dB)
n
Ot Channel Feedthrough Attenustion (Figure 7) = 10 - 80 — a8
RL.' 184, V), = 1712 (Vpp ~ Vgl p-p
fin = 4.5 M2z — MC140318
fin = 30 MMz — MC140528
ha = 55 MMz — MC140538
Channel Separation (Figure 8) - 10 - 50 - a8
Ry = 1K V= W21Vpp Vel 0 p.
hy = 30 MHz
Crosstaik, Control Input to Common O/ {Figure 9} - 10 75 - mv

(Ry = 1R AL » 10 K02
Conttol 1y 1y = typy = 20 ng, Inhidlt = Vgg) ) '

“The tormutas givan are for the typical cheracterisiics only st 25°C
eDate labetied “Typ™~ is not 10 be used for design purposes but ie
as en indication of the IC's p

This device contains protection clrcuitry to guard against damage due to high static voltages or electric Halds. How-
ever, precautions must be taken {o avoid apptications of any voitage higher than maximum rated voitages 1o this-high-
impedance circuit. For proper operation, Viq and Vgt should be constrained to the range Vgg < (Vin 0f Vo) < VpD-

Unused inputs must always be lied to an appropriate logic voitage level (e.g.. either Vgg, VEg. or Vpp). Unused
outputs must be lelt open,
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FIGURE 1 — SWITCH CIRCUIT SCHEMATIC
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MC14051BeMC14052BeMC140538

TEST CIRCUITS

FIGURE § — 3V ACROSS SWITCH

ON Switch

4
Conteol

Secti

of IC

Load

‘Sou-coi

FIQURE 7 — BANDWIDTH AND OFF-CHANNEL FEEDTHROUGH

ATTENUATION

A. B, and C inputs used 0 haa ON or OFF
the awhch under lest.

I

Vout

Vssl—"—""‘ AL I&-sw

Vin

FIGUAE 9 — CROSSTALK, CONTROL INPUT TO
COMMON ON

JLu e

NOTE: See also Figures 7 and 8 on Page 6-51.

FIGURE 6 — PROPAGATION DELAY TIMES,
CONTROL AND INHIBIT TO OUTPUT

Pyulis
Generator
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o -3
vooVee VeE Voo

FIGURE 8 — CHANNEL SEPARATION
(ADJACENT CHANNELS USED FOR SETUP)

Y
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FIGURE 10 — OFF CHANNEL LEAKAGE
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»
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MC14051BeMC14052BeMC140538B

FIGURE 11 - CHANNEL RESISTANCE (Ropy) TEST CIRCUIT

AQx. "ON" RESISTANCE (OHMS)

Ron. "ON" RESISTANCE (OHMS)

Voo
Keithley 160
Oigitet
Myltimeter .
104
1 RNl
Voo o—-{>o—< > Range X.¥
Plotrer
VEE - Vss
L
TYPICAL RESISTANCE CHARACTERISTICS
FIGURE 12-Vpp = 7.8V, Vgg = -TB YV FIGURE 13 -~ Vpp =60V, Vgg = 6.0V
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MC14051B+MC14052B+MC14053B

APPLICATIONS INFORMATION

Figure A illustrates use of the on-chip level con-
verter datailed in Figures 2, 3, and 4. The 0-to-5 V
Digital Control signat is used to directly control a 9
Vp- analog signal.

The digital control logic levels are determined by
Vpp and Vss. The Vpp voltage is the logic high
voltage; the Vgg voltage is logic low. For the exam-
ple. VDD = +5V = loglc high at the control inputs;
Vss = GND = 0V = logic low.

The maximum analog signal level is determined
by Vpp and VgE. The Vpp vollage determines the

signal which allows a % volt margin at each poak. "
voltage transients above Vpp and/or below VEE are
anticipated on the analog channels.gxtomal diodes
(Dy) are recommended as shown In Figure B. These
diodes should be small signal types able to absorb
the maximum anticipated current surges during
clipping.

The absolute maximum potential dilference be-
tween Vpp and VEE Is 18.0 V. Most parameters are
specified up to 15 V which is the recommended
maximum difference between Vpp and VEE.

Balanced supplies are not-required. However,
Vgs must be grealer than or equal to VEE. For ax-
ample, Vpp = +10V,Vgg = +5V, and VEE =
—3 V is acceptable. See the Table beiow.

maximum recommended peak above Vss. The VEE
voltage determines the maximum swing below Vss.
For the example, VDp — V&s = § V maximum
swing above Vgg: Vss — VEE = 5V maximum
swing below Vsg. The example shows a * 4.5V

FIQUAE A — APPLICATION EXAMPLE

PR ALG dNa SN

Voo vss Vee
—_— 48V
9 Vp.p Switch
O “Aniog Signal o Common 9 Vpp GNOD
- on Analog Signat '
| MC140518
MC140528 ~
MC140538 e
E;::g‘: 0-10-8 V digrat Inhibit,
| ABC
Dighat Control Signals
Circultry

_L .

FIGURE B - EXTERNAL GERMANIUM OR SCHOTTKY CLIPPING DIODES

Voo Voo

Ox Ox

Analog Common
o on

Ox Ox

VEE VEE

POSSIBLE SUPPLY CONNECTIONS

Controf tnputs .
Yoo Vgs \{ Loglc High/Loglc t.ow Maximum Analog Signsl Rangef
In Voits | in Voits | in Volte in Voits tn Voite
. +8 0 -8 + 8/0 +81t0 -8 = 16Vp o
8 0 ~-12 + S50 05!0—'2-|7Vp_p
+5 Q o + S/0 +5100 = 5Vp o
+5 o -5 + S/0 +Sto -5 = 10Vpg
+10 +5 -5 +107+5 +1010 -5 = 15 Vg,
p-p ]
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SN65176B, SN751768B
DIFFERENTIAL BUS TRANSCEIVERS

SYMBOL EQUIVALENTS

DATA SHEET PARAMETER RS-422-A RS-485
Vo Vau- Vay Voa: Vab
Voo Vo Vo )
Vonz Vi lFIL 100 1 Vi lRl 54 1)
von's Vi (Test Termnaton
Measurement 21
3 Yon Vi 2 v
voc Vs iVoy ]
3 Voc Vos  Vas Vas = Vo s
'os by oty
o] Tagie i ha-

RECEIVER SECTION

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

PARAMETER TEST CONDITIONS MIN  TYP!T  MAX UNIT
ViH  Ditferenuatsnput trgh theeshold volage Vo = 2.7V, i U4 mA | 02 v
VI Difterential mnput love threstola voltage Vg 05 v, ey LTI a2t v
Vhys Hyslme:-s’ 50 mv
Vig  Enable mput clamp voltage AR 18 mA 15 v
Vo High level cutput voltage r“’ A ok 00 48, 27 v
See Figwe 2
Vip 200 iV It 8 mA,
Vor Low-level output viltoge Sue Faore 2 045 i
07  Highmpedance state aulpul Current JVo. 0avwzav s 20 L
Other mput 0OV v 2v e (> 7
1 Ling input Cutrent mA ‘
) See Nute 6 vy 7V (R ] .
[ High-level enable nput current Vg 27V 20.7 | pA
1} Low-leve! enable-input current Vi oav - 100 nA
A Input resistance ) e 12 {34
los Short citcunt sulput Cufrent . 15 . 85 maA
icc Supply Luren (tutel packaye) Nus luod Outpputs cabled 32 55 i
% . Ouynns disatilud 206 35

1A typical velues wre i vee V. Tp 25C

1The slgebraic conventon, in vrhuch the less postve tmure negativet o is desimnated o, 15 uses i Stus dita stuzet hon canenmon
mode input voltage and thieShold voltage levels osly =

’Nysmesis 18 the difference betvscen 1he positive gong mput theeshold voltage, Vi . atud the negotive gomg g threshiold valtage,
Vi..See Figure 4.

NOTE 6. This apphes for both power on and power off Reter 1o EIA Siendard HS 485 for exsct condiions

receiver switching characteristics, Vg = 5 V, Ta = 25°C

PARAMETER TEST CONDITIONS MIN TYP mMaXx UNIT

oL Propagauon detay time, luw 10 tugh levet ouput Vip Orwdv, 21 a5 [N
tpyt  Propagauion defay timie, high 10 low ftvel outgnet Gy 15 b Seve bigure v 23 a5 ns
\ Oulput enatle timie 10 hugh lovel 10 20 1 ons
P28 d od b Jeve Cy 19 pt See Figure 7 _

Pzt Output enable time to low level 12 20 0y
ez Output disable time from high level N } 20 35 0y

Cy 19 See Lyt 7
Pz Output disatite twae trum bovs feyel . 17 ki 0y

Texas “«"
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SNG651768, SN751768
DIFFERENTIAL BUS TRANSCEIVERS

DRIVER SECTION

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

] PARAMETER TEST CONDITIONS! MIN  TYP! Max | umit
Vik Input clamp voltage - 18 maA -t5 A
Vo Outpmn voltage o -0 o 6 v
1Vop11 Ditferentiat output voltage Ip -G 1.5 6 v

Y

' R - 10010, See Figuee | 001
iVooa! Differential cutput voltage 2 v

R -~ 540, See Figure 1 1.6 2.5 5 v
Vob3 Ditferential output volage See Note 4 1.5 5 v
3IVoD! C‘lmnpc i.u anagnitude of . 0.2 v

ditfernntial output voltage$
.3 d

vVoc Cominon-mode output voltage A - 54flor 100 1. See Figuie 1 v

Change in magnitude. of
Aivoc ¢ C § c02 v
commaon mode output voltage

Owput disabled., Vo - 12V 1
o Qutput current mA
See Note § Vo = -7V -08
Yy High level input current Vi- 24V 20 A
it Low teval input current Vi - 04V - 400 »A
g Vg * -1V - 250
: Vo - 0 - 150
105 Shott cheuil output current 2 - mA
Vo - Ve 250
Vg - 12V 250
. Sunpl © N xace) T Outputs enabled 42 55 mA
[ cureen al package o lod,
cc =" V| A Guiputs disabled 26 35

' The power -ofl measurement in ETA Slmulavd RS-422 A applies 1o disabled oitputs only and is not applied to combined inpuls and outputs.,
1 Al typical values ate a1 Ve + 5 Vand Ty - 25°C.
$4ivpp! and 3iVocl are the changes in magnitude of Vop and Vg respectively, that occur when the input is changcd from a high
level to 8 low levet
NOTES: 4. See EIA Standard RS-485 Figure 3.5, Test Terminstion"Measuremnent 2.
5. This npplies lor both power on and olf: refer to EIA Standard RS-485 for exacl conditions The RS-422. A limit does not apply
{or a comhinrd diiver and receiver terminal,

driver switching characteristics, Vgcg = 5V, Ta = 25°C

PARAMETER 2 TEST CONDITIONS MIN  TYP MAX [ UNIT
oD Dfllmcmial-oulnul delay Iime. P See Figure 3 15 22| =ns
70 Ditierential output transition time 20 30 ns
tpzy Outptit enahie time to high level R~ 1101, Sce Figure 4 8S 120 ns
Ipz1,  Output enable time Lo low level Ry = 11011 See Figure S 40 60 ns
tpiyz  Output disable time from high levet Ry = 1104, Sec Figure 4 150 250 ns
tprz  Output disable lune from low level R =~ 1104, See Figure 5 . 20 30 | ns

*p
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SN65176B, SN7

51768

DIFFERENTIAL BUS TRANSCEIVERS

shsofute maximum tatings over operaling free-air temperature range (unless otherwise noted)

Supply voitage, VCC (see Note 1}
Voltage at any bus terminal

Enable input voltage

Continuous total power dissipation (see Note 2}
Operating free-air temperature range: SN651768

Storage temperature rangye
Lead temperature 1.6 mim {1716 inch} from the cé

SN751768B

1se for 10 seconds D v P package

- 7V

10Viwo 15V

.. 55V
See Dissipauon Rating Table
40"C 10 105°“C

0vC to 70°C

65°C 10 150"C

260+C

300+C

Lead temperature 1,6 mm {116 inch) from case for 60 seconds: JG pachaye

NOTES: Y. Alt vonage vatues. vxcept difercitial mput ‘oulpat bus vultage. are with jespeut ta network ground e
2. In the JG package, the chips are ylass mounted,

i

DISSWPATION RATING TABLE

PACKAGE Ta = 25°C DERATING FACTOR Ta = 105°C
POWER RATING ABOVE Tp » 25°C POWER RATING
0 725 i\ 58 mwv “C 261 mw
JG 825 mw G 6 mW "C 297 W
r 1100 mW 88 aw:"C 396 WV o\

wcommended operating conditions

Supply voltage. V@ —
Vohage 81 any Lus tetiungl Iseparately o common mudel, Vy or Vo = o T v
Hgh-level input vollage. Vi D. DE, una RE 2 v
Low-tevel input vottage, Vi 0. DE, ana KE 08 \
Ddferential input voltage. Vip tsee Nute 3y Y . N A 12 v
Hgh-tevel output Cu.fent. IQK R 60 mA
Aecewver 400 nhA
Danver 60
Low-levet output current, 1 mA
Recerves N 8
Opersting free au temputiature, T4 NS0 9% - X2 105 “C
2hgo) 764 e e = AN QLN 0

NOTE 3: Orllerential input outpit Lus voltage s Medsuted of the nutmtivertmg temmnal A withorespect 1o the mverting tennnel 8

~

Texas {'r'
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SNG65176B. SN751768
DIFFERENTIAL BUS TRANSCEIVERS

The driver is designed 1o handle loads up 1o 60 mA of sink or source rurrent. The driver leatures positive
and negative current fimiting and thermal shutdown for protection from Jine fault conditions. Thermg
shutdown is designed 1o occur at a junction temperatuee of approximately 150°C. The receiver feature
a minimum input impedance of 12 k{l, an input sensitivity of + 200 mV. and a typical input hysteresi
of 50 mV.

The SNG5 1768 and SN751768B can be used in transmission ling applications employing the SN75172 anf
SN75174 guadnple dilferential lino deivars and SN75173 and SN75175 auadiunle differential line receivers

The SNGS 1768 is characterized for operation from  40°C 1o 105 °C and the SN751768B is characterized
{or operation lrom 0"C to 70°C.

schematics of inputs and outputs

EQUIVALENY OF EACH INPUT TYPICAL OF A AND 81/0 PORTS TYPICAL OF RECEIVER OUTPUT
Veg — - ———— — = > -—.v - e Vce
r;, ce 85 11
*~q LNOM

wPUT .4.4_{ 4 - 16.8 &1} > 4 -7 .[

NOM 960 12
g - q NOM ~ <
e " 960 11 ouTePuT
; o nom Y
Y : A
% v : 5,
Vezd o ,}1 —-— GND
Driver tnput: Req v 3 ki2 KOM INPUT/OUTPUT
Enable Inputs. Ryq © B ki NOM TORT

i
2.328 TExAs {“ i
INSTRUMENTS .
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SNG651768B, SN75176B
DIFFERENTIAL BUS TRANSCEIVERS

DZG1Y MY 198 HEVISEL SEFTEMBER 198Y

¢ Bidirectional Tiansceiver D. JG. OR P PACKAGE

. [TOP VIEW)
¢ Meets EIA Standards RS-422-A and RS-485
and CCITT Recommendations V.11 and A 8] vcc
Re (]2 1[)8.
X.27
DE[]s sl A
¢ Designed for Multipoint Transmission on o[Jja s :]GND
Long Bus Lines in Noisy Envitonments
¢ 3.State Driver and Receiver Outputs FUNCTION 1ABLE [DRIVER]
8 Individual Drivef and Receiver Enables INPUT ENABLE OUTPUTS
o Wide Positive and Negative Input/Output 0 ot - -
] H H L
Bus Voltage Ranges
L 1" L "
¢ Driver Output Capability. . . + 60 mA Max X L K z

¢ Thermal Shutdown Protection
FUNCTION TABLE {RECEIVER)

o Driver Positive and Negative Current ,
Limiting DIFFERENTIAL INPUTS ENABLE ouTPUT
. A-8 RE R
o Receiver Input Impedance . . . 12 kil Min T vp r03v L "
¢ Receiver Input Sensitivity . . . 2200 mV Py 2L - ’
Vin orv L L
¢ Receiver Input Hysteresis . . . 50 mV Typ x H A 2
® Operates from Single 5-V Supply O tughevel L ke fevel 7 mdetenmindie,
P : x wevhevam 2 frggh mnpedance (ol
o Low Power Requirements
. logic symbol!
description
The SN65176B and SN751768 diferentisl bus DE E’———J ENT
transceivers are monolithic integrated circuits RE @2 EN2
designed for biduectional data commusication
on multipont bus transmission lines. They wie (>3 o NPT LI
. designed for balanced transmission lines end p d T
meet EIA Standard RS-422-A and RS-485 and 19 4— B
CCITT Recommendations V.11 and X.27.» 0y 3
oY . 3 A1
The SN65176B and SN75176B combinu a R ——e02 H[ A
3.state differential hne driver and a dilterentisl

input fine receiver both of which operate from
a single 5V puwer supply The driver and
receiver have active high and aclive low
enables, respectively, that can be externatly
connected together to funclion as o direction
contfol. The driver dilferential outputs and the i
receiver differgntial inputs are connected ot
internally to form dillerential input/output (170)

bus ports thut are designed to olfer minimum D
loading 10 the bus whenever the driveris disabled

orVee = 0 These ports feature wide pousitive — 2
and negative common mode voltage tanges - =(61 A
making the device sunable for party line " [41] o suUS
applications. (1) s}

! e sysitint s 1 ate andanue with ANGEILE Sul 91 1984 and
1EC_ Putilic ation G171

logic diagram {positive logic)

< THHY  Vevas lnstanents Incnipt sted

PRODUCTION DATA é coatsin inf i . Coprynam
nn;;u as of puhﬁ:;lln dnts. :'l'-ducu conform te [._ S M
specifications por the tarems of Tsxas tastruments “XA

stsnderd warssnty. Preduction precessing does not I g

ascessarily incluse tosting ol u’il pn::u'uu. INbl Rl IM EN fb



SNG5176B, SN751768B
DIFFERENTIAL BUS TRANSCEIVERS

PARAMETER MEASUREMENT INFORMATION

<R
l’ 7- v
v 1 D
onz qt————f— Vou
<R
$ _2L V_‘Lc ?"OL l"O“
.

FIGURE 1. DRIVER Vgp AND VQ(C

Vou
L

{ FIGURE 2. RECEIVER Vgou AND VQu

_L Cy ~ 50 pF I

Ry = (Saa Note B)
GENERATOR 5451

(See Nota A)

50 §?

ouTPUT

TEST Circunt

— —— 3V
]
' 1 ov
H 1
00 —e-¥
1

QUTPUT  50%

-
o
3

'TD"I - - k—rm
VOLYAGE WAVEFORMS

FIGURE 3. DRIVER DIFFERENTIAL-OUTPUT DELAY AND TRANSITION TIMES

QUIPUY

OVor 3V

Ry -

Cy * 50 pF

GENERATOR
(See Note A}

TEST CIRCUIT

}‘—'L' tP2H |

{ BN - 110 11 ! __t Vou
See Note | -
$s0n ! i, (£ outeuT 21 d 1) ¥
oz —jdl = Vo sov

VOLTAGE WAVEFORMS

FIGURE 4. DRIVER ENABLE AND DISABLE TIMES

SV

Ry~ 11002

ouTPUTY
IVerov

TESTCIRCIY

—— e 3Y
wvurﬂ\_/_—
| "w
|

P2

e—-w12

Cp ~ 50 pF
{Ses Note 8) . : 'y
GENERATOR
outPUT 23v "y
(Sea Note A) = R _{_
-_-}- va

VOLTAGE WAVEFORMS

FIGURE 5. DRIVER ENABLE AND DISABLE TIMES

NOTES: A The inpit pulse is supphed by a geoerator having the following charactaristics: PRR < 1 MHz, §0% duty cycle. |, s §n
s Gnse2ny - 501 .
R C includes probe and jig capacitance,

s 10

E
INSTRUMENTS '
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SN651768, SN751768
DIFFERENTIAL BUS TRANSCEIVERS

PARAMETER MEASUREMENT INFORMATION

——— = 3V
\ 6 oute INPUT 15V
GENERATOR o1 ot ur |
{See Note A} 15V c - | L__’* oV
L215e . =t
(Ses Note 81 gy M- ' — vou
- ov
- Quirul
Vou
TEST CIRCUIT VOLTAGE WAVEFORMS
FIGURE 6. RECEIVER PROPAGATION DELAY TIMES
15V $1
N /4 2811 Y
- 9 —i¢ A o— 5V
lcl + 15 p¥ L
= 3 shu INYIG OR EQUIVALENT
p
. {Sew Note BN
GENERATOR 44X s
(Sve Nute A} :’ =
$3
)
= TEST CIRCUIN =

- - —-—15V

INPUT ———15V INPUY
[§ Stww15V [ S1to-15V
| OV S2 upen 1 0V S$2closed
1wz —» - $3 clused | $3 open
"y wzy — ¥
I/ Vou | -
—_-—— ALV
QUTPUT f |
aurryt
e e e em OV [ICRY
— Vo
—_— -3V
StwisyV Stw-15HV
$2 clusnd IN"‘U! 1y Vv $2 closed
$3 closed i S3 closed
{ ov
|
w1z —e—|
f
Vou 1 _——— 3V
vurtPul o v
13v Vou

VOUTAGE WAVEFORMS
FIGURE 7. RECEIVER OUTPUT ENABLE AND DISABLE TIMES.

NOTES. A Thie ot puetse s sapphesd by o gorseeaton i) e tolliowin) ot tenntins PR DRI S0 oaty cyade Ly [YRTIN
o Gns. 2,0, 50
B G e hatfirs protse anit gy Capra i

Texas {')
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SNG65176B, SN751768B
DIFFERENTIAL BUS TRANSCEIVERS

VoM — High-Lavel Output Voitage —V

TYPICAL CHARACTERISTICS

DRIVER HIGH-LEVEL QUTPUT VOLTAGE

vs

DRIVER HIGH LEVEL OUTPUT CURRENT

5
45
4
35
3
25
?
15
1
05
0

DRIVER LOW-LEVEL OUTPUT VOLTAGE

vs

DRIVER LOW-LEVEL QUTPUT CURRENT

T Moo 5V
Vec =5V 45| vVee~
Ta=25°C 7 P ta=25°c
e ¢
" S
\ \ s E 35 ]1
' > 8 25
3 A
3 15 - —
o
< v 12 Il | W
i, P
. LAAZJDCOVII R N\ Jo ) /] e ;3 olE L.CY [UUNUIURY ST SRR B
0
0 -20 -40 -60 -80 -100 -120 0 20 40 60 80 100 120

IoH - High-Level Output Current —mA

FIGURE 8

Vop - Differential Output Voltage—V

lor Llow.level Output Current- mA

FIGURE 9

DRIVER DIFFERENTIAL OUTPUT VOLTAGE

: Yy}
S R
3 \\
-

28 1 X\

2 N

15— -

1
0.5 \

00 1Q 20 30 40 50 60 70 80 90 100

vs

DRIVER QUTPUT CURRENT

10 ~ Output Current—mA

FIGURE 10

TeExAS ‘Q?
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SN65176B, SN751768B
DIFFERENTIAL BUS TRANSCEIVERS

.
VoH—High Level Output Voltage—V

VoL ~Low-Level Output Voltage—V

TYPICAL CHARACTERISTICS

RECEIVER HIGH-LEVEL OUTPUT VOLTAGE RECEIVER HIGH LEVEL OUTPUT
vs ) vs
HIGH LEVEL OUTPUT CURRENT FREE AIR TEMPERATURE
5 T Y T S T CUTTTUTTIT OCY T O
4oy 1 | vip=02v zcc "V - I R
Tacx 26°C >I iD = 200 mV \
4 SRS PR S P S g at IoH = -440 A | .. .. P S
2
2 R Bl — e, e =T
'g 3 | | e pm U S S
5
o b - ——— e = == -
®
A S e U0 DY SOV PSS
=)
SH|- ¥ = [N U [ b —— ,
& 1
| N —— T -4 —
I 1
(=]
> S > B - - —d
0 -1 -20 ~-30 —40  -50 AP o oo N Rl | | N
IoH ~ High-Level Output Current—mA -40 -20 ©0 20 40 60 80 100 120
Ta Free Air Tumpurature  °C
FIGURE 11 FIGURE 12
RECEIVER LOW-LEVEL OUTPUT VOLTAGE RECEIVER LOW LEVEL QUTPUT VOLTAGE
vs Vs
RECEIVER LOW-LEVEL OUTPUT CURRENT FREE-AIR TEMPERATURE
06 - 0.6 - T
vee =SV . / Vee = 5V ‘
Ta=25°C A A\ Vip = -200 mV
085 b—e—gm = e e e N SR— t 0.5 'OL - 8 mA PO DR —_—— e e
&
2
04 §04 7._ LB - 4 P S
el
0.3 / RN RUSSUNR SRR IR £ ]
: / 3 0.3 oy SN RS S __.._.J
ya E
>
0.2 b
3 0.2 S PR
o
-l
0.1 t
50.1 S RS FO
>
0
0 S 10 15 20 25 30

0
loL —Low Leve! Output Current—mA -40 -20 O 20 40 60 80 100 120
Ta -Free Air Tempersture  °C

FIGURE 13 FIGURE 14

i
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SN651768, SN751768B
DIFFERENTIAL BUS TRANSCEIVERS

TYPICAL CHARACTERISTICS

RECEIVER OUTPUT VOLTAGE RECEIVER QUTPUT VOLTAGE
ve ve
ENABLT VOLTAGE ENABLE VOLTAGE
Towsoiv” | ol or
 Lood = B k82 1 d 1 Vee =525V J1o--02v
03 o o groun | 1 Load = 1 k{2 to Vg
4l Ta=25°C Vee =5.25 v T | Ta=25°C
N ' Vecrarsv N
| R s b —l- - . 1 ! > Vee =5V
; vecrsv AT R e e
E 3 -] tegeemeenb Vo =475V L &
> L. C o RS 3 .
8 H
g At 4 g = ’
i O
o e do L] s | ('D 2IY< T -
ke S
1 - - W CAR
faly " Wi AW b, 3 ¥
0 WANS 0. Wb W 0
0 0.5 1 15 2 25 3 0 0.5 1 1.5 2 25 3
Vi~ Enable Valtage-V * Vi-Enable Voltage~V .
FIGURE 15 FIGURE 16
TYPICAL APPLICATION
SN651768. SN651768,
SN751768 ENT51768
rg 4
> P
<
X V¢ - b3
- 5§ 1
4 3
UP 10 32
TRANSCEIVERS {
. - .

FIGURE 17. TYPICAL APPLICATION CIRCUIT

NOTE: The tine should be terminatert at both ends in tts charactenstic impedance. Stub Iengths off the main line should be kept as short
as possible,

TEXAS ‘Q’
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SN65ALS176, SN75ALS176, SN75ALS176A, SN75ALS176B

DIFFERENTIAL BUS TRANSCEIVERS

D302 AUGUST 1467 HEVISLD BAY 1990

Meets EIA Standards RS-422A and RS-48S5,
CCITT Recommendalions V.11 and X.27,
and ISO 8482:1987(E)

Designed and Tested (or Data Rates up to
35 MBaud

SN6SALS176 Operating Temperature — 40°C
to 85 C

Three Skew Limits Available:
ALS176...10ns
'ALS176A...7.5ns
"‘ALS176B...5ns

Designed for Multipofm Transmission on
Long Bus Lines in Noisy Environments

Low Supply Current Requirements
30 mA Max

Wide Positive and Negative input/Output
Bus Vollage Ranges

Thermal Shutdown Prolection
Driver Positive and Negative Current
Limiting

Receiver Input Hysleresis

D OR P PACKAGE
(TOP VIEW)
R{] v
HE(]
LE(]

of]

e Wty -
c ~
a4
[o<]

[} G

-

FUNCTION TABLE (DRIVEH)

INPUT ENABLE QUTPUTS
D DE A a
H H H L
L H L H
X 1 2 b4

FUNCTION TADLE (RECEIVER)

* Glitch-Free Power-Up and Power-Down
Protecticn

¢ Receiver Open-Circuit Fail-Safe Design

description

The SNG5ALS176 and SN75ALS176 setics
Differential Bus  Transceivers  are  monofithue

OIFFERENTIAL INPUTS ENABLE OUTPUT
A-B RE R
Vip« 02V | H
VIVeVyLau2Y L v
Vips 02V L. t
X H 2
H = tugh lovel L - dow lead 7 edeteominale
X i witevant, 2 - tughompastanco (off)
) AVAILADLE OPTIONS
pmax ~ tpmin PACKAGE
Ta 1 ' SMALL OUTLINE | PLASTIC DIP
X e © (P)
oC 10 surmaLS176D | sursaLsi7er
10 7.5 GHTSAL S1764A0 | SH7SALS17GAP
70°G 5 SHISALS TGN | SHE5AL51760P
a0'C
~ 10 10 SHLSAL 170D | SHGDALS176P
us G

intcgrated crcuts designed for bidirectional data
conununiLation on mulipoint bus lriansmission
lincs. They ore desgned lor batanced trans
mission lnes and'meet EIA Slandards RS-422-A
and RS-485, CCITT recommendations V.11 and
X.27. and 1SO 8482:1987(E).

1 1he D packige 5 avintatde Lapned and recied Add the sulte R to
the dewice type, (v g, SNZLALG176DR)

1 11y e graites of 1) e dedtontce Bolw et it diarm angd
vt speciiied vates 68 g gy ol tpypq). and 2) the diference
butween the nueomum and nrumem specibed values of tpyyy (ot
3 b Thes s ihe manuninn range that the dirvet of receiver delay
ne vall vary over tempresadure, Ve, snd doevice 10 devico

The SN6SALS 176 and SN75ALS 176 series combing a 3-state differential ine daver and a differential input line
recever both of which operate from a single 5-\V power supply The driver and 1eceiver have active high and
active-low enables, respectively, which can be externally connecled together 1o funchon as a direction control.
The driver diflerential outputs and the iccever differential inpuls are connecled intainally to lorm a differential
mput-cuiput {1°0 bus port that is designed to olfer minimuin foading 1o the bus whenever ihie driver 15 disabled
or Ve = 0 This port features wide positive and negative common-mode voltage ranges making the device

suitable for party-tine applications.

Tne SNESALS176 is charactenzed for operaton hom  40°C to 85 C and Whe SN7SALS176 serics is

charactenzed for operation fiom 0 Cto 70°C.

D514 socumemis conten information cureent o3 of
13 CUrHem 23 Bpeckistiony Ber the tioms of
909 maeranty Fiotuthon prucersing dees nel
Aung I 4N poramerens
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