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ABSTRACT

This project proposes data logger for Industrial System. It can receives 4-Cannels analog
signal at the same time from the out of temperature , flow ,weight and pressure transmitter. Each
input signal is converted from analog by using IC PCF8951. The microcontroller family MCS-51
is used to communicate with computer by serial interface. The microsoft Delphi 5.0 is used for

analyzing , displaying signal ,stores data and prints out to the printer.
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begin



Application.Initialize;
Application.CreateForm(Tform1,Form1):

Application.Run;

g a <3| [ «:xy
HOX INAUDIYUA Main Pas 1T UA1]

unit main;
interface

uses

Windows , Messages , SysUltils , Classes , Graphics , Controls , Forms , Dialogs
StdCtrls;

Type

Tform1 = class(Tform)

Button! : TButton;

Edit: TEdit;

procedure Button1Cleck (Sender : TObject);
private

{ Private declarations }

public

{ Public declarations }

end;

var

Forml : TForml;

implementation

{SR *.DFM}

procedure TForm1 ,Button1Click(Sender: TObject);
begin

Editl.text := ‘Hello World’;

end;

end.
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procedure Tform1.ButtonlClick(Sender : Tobject);

begin

Editl. Text:="Hello World’;

End:
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2.1184 MHz MODULE OSCILATOR

RAM 8/32 KBYTE ON BOARD (SELECTABLE) DEFAULT 8 KBYTE
24 BIT OUTPUT PORT (74HC374) (PA=0A000H,PA=0BOOH,PC=0C000H)
12 BIT I/O PORT (PCF8574A)

3 BIT I/O PORT (MCU)

1 BIT TOOL I/O PORT (MCU)

8*8 DISPLAY PORT (74HC374,74HC245)(D000H,E000H,FO00H)
LCD PORT (08000-08003H)

DS 275

75176, MAX3082(OPTION)

DS 1707(RESET AND LOWBATT CHECK)

DS1307 + BATTERY SOCKET(OPTION)

PCF8591 ADC 8 BIT 4 INPUT /DAC 8 BIT 1 OUTPUT (OPTION)
4 BIT DIP SWITCH (PB.4-PC.7) AT EO00H

4 USER GREEN LED (PC.4-PC.7) AT FOOOH

2 INPUT SWICH (PCF8574)

20UTPUT YELLOW LED(PCF8574)

1 BIT SPEAKER ONBOARD(P1.7)

1 BIT BACKLIGHT CONTROL FOR LCD (PC .3 FOO0H)

1 BIT ENABLE 74HC374(P1.0)

1 LED MONITER (RS-485) DIRECTION (P1.2)
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MAWUIN

Source code Delphi 5.0

unit Datal.ogger 1;

interface

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

ExtCtrls, TeeProcs, TeEngine, Chart, DBChart,Display,wsc, Series, Menus;

type

Data_data = array[1..1440] of double;

TForm1 = class(TForm)
DBChartl: TDBChart;
DBChart2: TDBChart;
DBChart3: TDBChart;
DBChart4: TDBChart;
Seriesl: TLineSeries;
Series2: TLineSeries;
Series3: TLineSeries;
Series4: TLineSeries;
MainMenul: TMainMenu;
Filel: TMenultem;
Datal: TMenultem,;
Openl: TMenultem;
Savel: TMenultem;
Exitl: TMenultem;
OpenDialogl: TOpenDialog;

SaveDialogl: TSaveDialog;



Portl: TMenultem,;

COMI11: TMenultem:;

COM21: TMenultem;

COM31: TMenultem;

COM41: TMenultem;

Tablel: TMenultem;

Connectl: TMenultem;

Disconnectl: TMenultem;

NI1: TMenultem;

Newl: TMenultem;

N2: TMenultem;

N3: TMenultem;

Datall: TMenultem;

procedure FormCreate(Sender: TObject);

procedure plotgraph;

procedure data_c;

procedure Exit1Click(Sender: TObject);

procedure Datal1Click(Sender: TObject);

procedure New1Click(Sender: TObject);

procedure OpenlClick(Sender: TObject);

procedure SavelClick(Sender: TObject);

procedure COM11Click(Sender: TObject);

procedure COM21Click(Sender: TObject);

procedure COM31Click(Sender: TObject);

procedure COM41Click(Sender: TObject);

procedure Table1Click(Sender: TObject);

procedure Connect1Click(Sender: TObject);

procedure Disconnect1Click(Sender: TObject);
private

{ Private declarations }
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Port : Integer;

Baud : Integer;

Parity : Integer;

DataBits : Integer;

StopBits : Integer;
public

{ Public declarations }

end;

var
Form1: TForml;
Data_1: Data_data;
Data 2: Data data;
Data 3: Data data;

Data_4: Data_data;

implementation

uses table;

{SR *.DFM}

procedure TForm1.FormCreate(Sender: TObject);
var code : integer;
begin

(* initialize settings *)

Port := COMI;

Baud := Baud38400;

Parity := NoParity;

DataBits := WordLength§;
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StopBits := OneStopBit;

end;

procedure TForml.data c;
var temp,i : integer;
begin
fori:=1 to 1440 do
data_1[i] := data_1[i]*5/255;
fori:=1 to 1440 do
data_2[i] := data 2[i]*5/255;
fori:=1 to 1440 do
data_3[i] := data 3[i]*5/255;
fori:=1to 1440 do
data_4[i] := data 4[i]*5/255;

end;

procedure TForm1.plotgraph;

begin
DbChartl.Series[0].Clear;
Dbchart1.Series[0].AddArray(Data 1);
DbChart2.Series[0].Clear;
Dbchart2.Series[0]. AddArray(Data_2);
DbChart3.Series[0].Clear;
Dbchart3.Series[0]. AddArray(Data_3);
DbChart4.Series[0].Clear;
Dbchart4.Series[0].AddArray(Data_4);

end;

procedure TForm1.Exit1Click(Sender: TObject);
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begin
SioDone(Port);
Application. Terminate;

end;

procedure TForm1.Datal1Click(Sender: TObject);
var Code,i,ii,cheak : integer;
begin
/I Cheak
SioPutc(Port,chr($A1));
fori:=1to 5000 do
begin
cheak := 1;
Code := SioGetc(Port);
if code = §A1 then
begin
cheak :=0;
break;
end;
end;
if cheak = 1 then
begin
showmessage('Error');
SioDone(Port);
Application. Terminate;

end;

/I Read Data 1
SioPutc(Port,chr($11));
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fori:=1 to 1440 do
begin
forii == 1 to 5000 do
begin
Code := SioGetc(Port);
if code >= 0 then break;
end;
Data_1[i] := code;

end;

/I Read Data 2

SioPutc(Port,chr($12));

fori:=1to 1440 do
begin
for ii :== 1 to 5000 do
begin
Code := SioGetc(Port);
if code >= 0 then break;
end;
Data 2[i] := code;

end;

/I Read Data 3

SioPutc(Port,chr($13));
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fori:=1 to 1440 do
begin
forii := 1 to 5000 do
begin
Code := SioGetc(Port);
if code >= 0 then break;
end;
Data_3[i] := code;

end;

/I Read Data 4
SioPutc(Port,chr($14));

fori:=1 to 1440 do
begin
forii := 1 to 5000 do
begin
Code := SioGetc(Port);
if code >= 0 then break;
end;
Data_4[i] := code;

end;

data_c;

plotgraph;

end;

procedure TForm1.New1Click;

begin
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DbChartl.Series[0].Clear;
DbChart2.Series[0].Clear;
DbChart3.Series[0].Clear;
DbChart4.Series[0].Clear;

forml.Caption :=' Data Logger ;

end;

procedure TForm1.0OpenlClick(Sender: TObject);
var F_file : file of data_data;
F name : string ;
begin
if opendialogl.Execute then
begin
F name := opendialogl.FileName ;
assignfile(F_file,F name);
reset(F_file);
read(F_file,data 1);
read(F_file,data 2);
read(F_file,data 3);
read(F_file,data_4);

closefile(F_file);

plotgraph;
forml.Caption :=' Data Logger '+ F name;
end;

end;

procedure TForm1.SavelClick(Sender: TObject);

var F_file : file of Data_data;
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F name : string ;
begin
F_name = opendialogl.FileName ;
if F name="then
savedialogl.FileName := 'nonamed'
else
savedialogl.FileName := F_name ;
if savedialogl.Execute then
begin
F_name := savedialogl.FileName ;
assignfile(F_file,F name);

Rewrite(F_file);

write(F_file,Data_1);
write(F_file,Data_2);
write(F_file,Data_3);

write(F_file,Data_4);

closefile(F_file);
end;
forml.Caption :=' Data Logger '+ F name;

end;

procedure TForm1.COM11Click(Sender: TObject);
begin

Port := COM1;

com] 1.Checked := true;

com21.Checked := False;

com31.Checked := False;

com41.Checked := False;
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end;

procedure TForm1.COM21Click(Sender: TObject);
begin

Port := COM2;

coml1.Checked := False;

com21.Checked := true;

com31.Checked := False;

com41.Checked := False;

end;

procedure TForm1.COM31Click(Sender: TObject);
begin

Port := COM3;

com]1.Checked := False;

com21.Checked := False;

com31.Checked = true;

com41.Checked = False;

end;

procedure TForm1.COM41Click(Sender: TObject);
begin

Port := COM4;

coml 1.Checked := False;

com21.Checked := False;

com31.Checked := False;

com41.Checked := true;

end;
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procedure TForm1.Table1Click(Sender: TObject);
begin
form2.visible := true;

end;

procedure TForm1.Connect1Click(Sender: TObject);
var Code,i,ii,cheak : integer;
begin
(* initialize WSC *)
Code := SioReset(Port,2048,512);
if Code < 0 then
begin
Showmessage('Port Error');
SioDone(Port);
Application. Terminate;
end;
SioBaud(Port,Baud);
SioParms(Port, Parity, StopBits, DataBits);
SioDTR(Port,'S");
SioRTS(Port,'S");

/! SioPutc(Port,chr($AA));
connectl.Checked := true;
Disconnectl.Checked := false;

end;

procedure TForm1.Disconnect]Click(Sender: TObject);
begin

Disconnectl.Checked := true;
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connectl.Checked := false;
SioDone(Port);

end;

end.
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Source code 11H1 C-51
/* Filename ISPSQC.C
Description Super QC for ISP-xxxx Board
Hardware  Any ISP-xxxx Board clock 22.1184 MHz
Compiler  Franklin v3.2
Engineer Kriangsak B.
Company  Sila Research Co.,Ltd. */

#include <reg52.h>
ffinclude <absacc.h>
#include <ctype.h>
#include <intrins.h>
#include <math.h>
#include <stdarg.h>
#include <stdio.h>
#include <stdlib.h>

#include <string.h>

sbit RAMAI15 =P170; /* ram address bit */

sbit RAMA16 = P17,

sbit IRSCL =P1"3; /* ds1307 RTC */

sbit IRSDA =P174;

sbit IPSCL = P1"5; /* pcf8574 1/0 Bit */
sbit IPSDA = P176;
sbit SOUNDB = P177; /* Sound Bit */

sbit WDBIT = P3"4; /* Watch dog bit */



sbit PBITO =P372; /* 3B Port */
sbit PBIT1 =P3"3;
sbit PBIT2 =P3"5;

#define LCDWRC XBYTE [0x8000] /* lcd port */
#define LCDRDC XBYTE [0x8001]
#define LCDWRD XBYTE [0x8002]
#define LCDRDD XBYTE [0x8003]

#define ONBA XBYTE [0xa000] /* 8255 on board */
#define ONBB XBYTE [0xa001]
#define ONBC XBYTE [0xa002]
#define ONBP XBYTE [0xa003]

#define USRA XBYTE [0xb000] /* 8255 user */
#define USRB XBYTE [0xb001]
#define USRC XBYTE [0xb002]

#define USRP XBYTE [0xb003]

#define RESVEC XBYTE [0x7ffe] /* reset vector */

#define SPEEDM XBYTE [0x7fff] /* speed memory */

/* for ISP-1000 */

sbit EN374 =PI1"0; /* 74L.S374 Enable */

sbit LOWB =PI"I; /* Low Batt from DS1707 */
sbit D485 =PI1"2; /* RS485 Direction */

sbit TOOL =P374; /* Tool I/O */

/* for 1-400 */
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sbit PBIT20 = P3/4; /* 3B Port.(2) ¥/
sbit PBIT21 = P36;

sbit PBIT22 =P3"7;

sfr  XLCDDA = 0x80; /* 1cd data d0-d7 */
sbit XLCDCK = P170; /*1s374 clock */
sbit XLCDBL = P27, /* back light */
sbit XLCDRW = P24; /* t/w */

sbit XLCDRS = P2"5; [* s il

sbit XLCDEN = P2/6; /* enable */

unsigned char data LCDBUF[40]; /* lcd buffer */

unsigned char data TIMBUF[8]; /* ss,mm,hh,ww,dd,mm,yy,cc */
unsigned char data DISBUF[8]; /* 7 segment display buffer */
unsigned char data ATDBUF[4]; /* A/D buffer */

unsigned char bdata BITBUF;  /* bit data for working */
sbit BITO = BITBUF~0;

sbit BIT1 = BITBUF"1;

sbit BIT2 = BITBUF"2;

sbit BIT3 = BITBUF"3;

sbit BIT4 = BITBUF"4;

sbit BITS = BITBUF"S5;

sbit BIT6 = BITBUF"6;

sbit BIT7 = BITBUF/7;

bit PRESSF;

bit PRESSG;

55



void dmsec (unsigned int count) {
unsigned char i;
while (count) {
for (i=1;i<=228;i++);

count--;

/* Delay mSec */

void sound (unsigned char freq,int time) {

unsigned char i;

while (time>0) {

SOUNDB = 0; /* out signal low */

for(i=1;i<=freq;i++)

time--;

SOUNDB = 1; /* out signal high */

for(i=1;i<=freq;i++)

time--;

void beeph (void) {
sound (40,20000);

void beepl (void) {
sound (150,30000);

void lcdwi (unsigned char com) {

// LCD write instruction
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bit flag;
LCDWRC = com;

flag=1;

while (flag) flag = LCDRDC & 0x80;

void lcdwd (unsigned char dat) {  // LCD write data

bit flag;
LCDWRD = dat;

flag=1;

while (flag) flag = LCDRDC & 0x80;

void lcdset (void) {
ledwi (0x38);

ledwi (0x0c);

void lcdclear (void) {
unsigned char i;
ledwi (0x01);
for(i=0;i<=39;i++)

LCDBUF[i]='";

void lcdout (void) {
unsigned char i,j;
1=0;
ledwi (0x80);
for (j=1;j<=20;j++)

/* LCD start process */
/* function set */

/* display on */

/* clear LCD & LCDBUF */

/* load LCDBUF to LCD */

/* line-1 */
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ledwd (LCDBUF[i++]);
ledwi (0xc0); /* line-2 */
for (j=1;j<=20;j++)

lcdwd (LCDBUF[i++]);

/* for I-400 */
void xledwi (unsigned char com) {  /* LCD write instruction */
XLCDRS = 0; XLCDRW = 0; XLCDEN = 1;
XLCDDA = com;
XLCDCK = 0; _nop_ (); _nop_ ();
XLCDCK = 1;_nop_(); _nop_ (); _nop_ (;
XLCDCK = 0; _nop_ (); _nop_ ();
XLCDEN =0; _nop_ (); _nop_ ();
XLCDEN = 1; nop_(); _nop_ (); _nop_ ();
XLCDEN =0; nop_(); nop_();

dmsec(3);

void xlcdwd (unsigned char dat) {  /* LCD write data */
XLCDRS = 1; XLCDRW = 0; XLCDEN = 1;
XLCDDA = dat;
XLCDCK =0; nop_(); nop_0();
XLCDCK =1; nop_(); nop_(); nop_Q;
XLCDCK = 0; _nop_ (); _nop_ ();
XLCDEN=0; nop_(); nop_0);
XLCDEN = 1; _nop_ (); _nop_ (); _nop_ ();
XLCDEN =0; _nop_ (); _nop_();

dmsec(3);



void xlcdset (void) { /* LCD start process */
xledwi (0x38); /* function set */
xlcdwi (0x0c); /* display on */

!

void xlcdclear (void) { /* clear LCD & LCDBUF */

unsigned char i;
xledwi (0x01);
for(i=0;1<=39;i++)

LCDBUF[i]='";

void xlcdout (void) { /* load LCDBUF to LCD */
unsigned char 1,;
1=0;
xlcdwi (0x80); /* line-1 */
for (j=1;j<=20;j++)
xledwd (LCDBUEF[i++]);
xlcdwi (0xc0); /* line-2 */
for (j=1;j<=20;++)

xledwd (LCDBUF[i++]);

void ipdel (void) { /* 12C delay */
_nop_();
_nop_();
_nop_();
_nop_();

_nop_();
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_nop_ ();
_nop_ ();

_nop_ ();

void ipchigh (void) {
IPSCL =1;
ipdel ();

void ipclow (void) {
IPSCL = 0;

ipdel ();

void ipstart (void) {
IPSDA =1;
IPSCL=1;
I[PSDA =0;
ipdel ();
IPSCL = 0;

IPSDA = 1;

void ipstop (void) {
IPSDA =0;
IPSCL = 1;
ipdel ();
I[PSDA =1;

/*12C clock high */

/* 12C clock low */

/* start condition */

/* stop condition */
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bit ipwrbyte (unsigned dat) { /* write one byte */
unsigned char i; /* return 0 = ok */
bit outbit; /* return 1 = error */
for (i=1;i<=8;i++) {
outbit = dat & 0x80;
IPSDA = outbit;
dat=dat << 1;
ipchigh ();
ipclow ();
}
IPSDA = 1;
ipchigh ();
outbit = IPSDA;
ipclow ();

return (outbit);

unsigned char iprdbyte () { /* read one byte */
unsigned char i,dat; /* return Oxff = error */
bit inbit;
dat =0;

for (i=1;1<=8;i++) {
ipchigh ();
inbit =IPSDA;
dat = dat << 1;
dat = dat | inbit;
ipclow ();

¥

IPSDA = 1;



ipchigh ();

inbit = IPSDA;
ipclow ();

if (~inbit) dat = 0xff;

return (dat);

bit ipwr (unsigned char addr,dat) { /* write port */
bit err;
ipstart ();
addr = ((addr << 1) & 0x0e) | 0x70;
err = ipwrbyte (addr);
if (~err) err = ipwrbyte (dat);
ipstop (;

return (err);

unsigned char iprd (unsigned char addr) { /* read port */
unsigned char dat; /* return Oxff = error */
bit err;
ipstart ();
addr = ((addr << 1) & 0x0e) | 0x71;
err = ipwrbyte (addr);
if (~err) dat = iprdbyte (); else dat = Oxff;
ipstop O;

return (dat);

bit ipda (unsigned char addr,dat) { /* write D/A */

bit err;



ipstart ();

addr = ((addr << 1) & 0x0e) | 0x90;

err = ipwrbyte (addr);

if (~err) {
err = ipwrbyte (0x40); /* control byte */
if (~err) err = ipwrbyte (dat);

}

ipstop Q)

return (err);

unsigned char ipad (unsigned char addr,ch) { /* read A/D */
unsigned char dat; /* return Oxff = error */
bit err;

if (ch==3) ch = 0; else ch++;

ipstart (); [**¥%* get control ****/

addr = ((addr << 1) & 0x0e) | 0x90;

err = ipwrbyte (addr);

if (~err) ipwrbyte (0x40 | ch); /* control byte */
ipstop ();

dmsec (1);

ipstart (); /¥ Py et ity
addr = addr | 0x1; /* change r/w */

err = ipwrbyte (addr);

if (~err) dat = iprdbyte (); else dat = 0xff;
ipstop ();

dmsec (1);

return (dat);
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void irchigh (void) {
IRSCL =1;

ipdel ();

void irclow (void) {
IRSCL = 0;
ipdel ();

void irstart (void) {
IRSDA =1;
IRSCL =1;
IRSDA = 0;
ipdel ();
IRSCL =0;
IRSDA = 1;

void irstop (void) {
IRSDA = 0;
IRSCL =1;
ipdel ();
IRSDA =1;

bit irwrbyte (unsigned dat) {

unsigned char 1;

bit outbit;

for (i=1;i<=8;i++) {

/* 12C clock high for ds1307 */

/* 12C clock low for ds1307 */

/* start condition for ds1307 */

/* stop condition for ds1307 */

/* write one byte for ds1307 */

/* return 0 = ok */

/* return 1 = error */
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outbit = dat & 0x80;
IRSDA = outbit;
dat=dat<<1;
irchigh ();
irclow ();

}

IRSDA = 1;

irchigh ();

outbit = IRSDA;

irclow ();

return (outbit);

unsigned char irrdbyte () {

unsigned char i,dat;

bit inbit;

dat = 0;

for (i=1;i<=8;i++) {
irchigh ();
inbit = IRSDA,;
dat = dat << I;
dat = dat | inbit;
irclow ();

¥

IRSDA =1;

irchigh ();

inbit = IRSDA,;

irclow ();

if (~inbit) dat = Oxff;

return (dat);

/* read one byte for ds1307 */

/* return 0xff = error */
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unsigned char irrdbytex () {

unsigned char i,dat;

bit inbit;

dat = 0;

for (i=1;i<=8;i++) {
irchigh ();
inbit = IRSDA;
dat = dat << [;
dat = dat | inbit;
irclow ();

}

IRSDA = 0;

irchigh ();

irclow ();

IRSDA =1;

return (dat);

void rtset (void) {

/* read one byte ack=0 for DS1307 */

/* return Oxff = error */

/* set RTC status bit */

TIMBUF[0] = TIMBUF[0] & 0x7f;  /* clear CH (clock halt) */

TIMBUF[2] = TIMBUF[2] & Oxbf;,  /* set 24 hour */

TIMBUEF[7] = TIMBUF[7] & Oxec;  /* b7=out b4=sqwe b1,b0=rs */

bit rtwr (void) {
unsigned char i;
bit err;

irstart ();

/* ds1307 rtc write */

/* return O=ok 1=error */
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err = irwrbyte (0xd0); /* address & r/w bit */

if (~err) {
err = irwrbyte (0x00); /* start register addr=0 */
if (~err) {

for (i=0;i<=7;i++) {
err = irwrbyte (TIMBUF([i]);

if (err) break;

}
irstop ();

return (err);

bit rtrd (void) { /* ds1307 rtc read */
unsigned char i,dat; /* return 0=ok l=error */
bit err;
irstart ();
err = irwrbyte (0xd0); /* address & r/w bit */
if (~err) {
err = irwrbyte (0x00); /* start register addr=0 */
if (~err) {
irstop ();
ipdel ();
irstart ();
err = irwrbyte (0xd1); /* address & r/w bit */
if (~err) {
for (i=0;i<=6;i++) {
dat = irrdbytex ();
if (dat==0x{f) break;
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TIMBUF(i] = dat;

}

dat =irrdbyte (); /* last byte */

if (dat==0xff) err = 1;

else TIMBUF[7] = dat;

}
irstop ();

return (err);

unsigned int autobaud (void) { /* auto RS232 baud-rate */
unsigned int speed; /* start by SPACE character */

/* auto 1200,2400,4800,9600,19200,38400 */

TMOD = 0x10; /* timer-1 mode-1 16 bit counter */
TH1 = 0x00;

TL1 = 0x00;

TR1 =0;

while (RXD); /* wait for first start bit */

TR1 =1; /* start count */

while (~RXD);

TR1 =0; /* stop count */

speed = THI,;

speed <<= §;

speed |= TL1,; /* speed = raw data */
dmsec (100);
SCON = 0x52; /* set RS232 parameter */

TMOD = 0x20;
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if (speed>7050) {
speed = 1200;
SPEEDM = 12;
TH1 = 0xd0;

}

else if (speed>3500) {
speed = 2400;
SPEEDM = 24;
THI = O0xe8;

}

else if (speed>1850) {
speed = 4800;
SPEEDM = 48;
TH1 = 0xf4;

}

else if (speed>860) {
speed = 9600;
SPEEDM = 96;
THI = Oxfa;

}

else if (speed>430) {
speed = 19200;
SPEEDM = 19;
THI1 = 0xfd,;

}

else {
speed = 38400;
SPEEDM = 38;
THI = 0xfd;
PCON |= 0x80;
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}
TRI = 1;

return (speed);

void setbaud (unsigned char speed) { /* set RS232 baud rate */
SCON =0x52;
TMOD = 0x20;
switch (speed) {
case 12: THI1 = 0xdO0; break;
case 24: TH1 = Oxe8; break;
case 48: TH1 = 0xf4; break;
case 96: TH1 = Oxfa; break;
case 19: TH1 = 0xfd; break;
case 38: TH1 = 0xfd; PCON |= 0x80; break;

}
TRI =1;

unsigned char scan (void) { /* scan display & get key */
unsigned char 1,j,x;
PRESSG = 0;
for (i=0;i<=7;i++) {
ONBB = (ONBB & 0xf3) | i;
ONBA = DISBUF]il;
dmsec(1);
ONBA =0;
x = ONBC & 0x0f;
if (x!=0x0f) {
PRESSG = 1;
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if (~PRESSF) {
x=(x<<4)|i
PRESSF = 1;

return(x);

}
if (~PRESSG) PRESSF = 0;
return(0xf¥);

unsigned char scanx (void) {
unsigned char i,j,x;
PRESSG = 0;
for (i=0;i<=7;i++) {
XBYTE[0xf000] =i | 0xf8;

/* No any key press , set PRESSF */

/* scan display & get key [374,245] */

XBYTE[0xd000] = DISBUF([i];

dmsec(1);

XBYTE[0xd000] = 0;

x = XBYTE[0xe000] & 0x0f;

if (x!=0x0f) {
PRESSG = 1;
if (~PRESSF) {
x=(x<<4)|i;
PRESSF = 1;

return(x);

h
if (~PRESSG) PRESSF = 0;

/* No any key press , set PRESSF */
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return(0xf¥);

!

void scany (void) { /* scan display [P0,P2] */
unsigned char i,x; /* no key */

for (i=0;i<=7;i++) {
P2 = (P2 & 0xf0) | i;
PO = DISBUF([i];
XLCDCK = 0; XLCDCK = 1; XLCDCK = 0;
dmsec(1);
PO = 0;
XLCDCK = 0; XLCDCK = 1; XLCDCK = 0;

unsigned char code SEGTAB[16] = {0x3F,0x06,0x5B,0x4F,0x66,0x6D,0x7D,0x07,
0x7F,0x6F,0x77,0x7C,0x39,0x5E,0x79,0x71};

/* standard segment code */

unsigned char htosx (unsigned char hex) { /* change hex to segment */

return (SEGTAB[hex]);

void ramtest (unsigned int start,end) {
unsigned int run,block;
unsigned char xdata *addr;
unsigned char a,b;
bit err;
run = start; /* write memory */

a=0xI1;
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while (run<=end) {

addr = run;
*addr = a;
a++;

if (a==0x9a) a = 0x11;
run+-+;
¥
run = start; /* read & check */
block = run;
a=0xl11;
err = 0;
while (run<=end) {
addr = run;
b = *addr;
if (b!=a) err = 1;
*addr = 0; /* clear ram */
at+;
if (a==0x9a) {
a=0x11;
if (err) printf ("%4X Error\n",block);
else printf ("%4X\n",block);

err =0;
block = run;
}
run++;
}
}
void start (void) { /* start process */

unsigned char i;
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unsigned int speed,c,addr;
bit countflag;
speed = autobaud ();
beeph ();
countflag = 0;
c=0;
for (addr=0x1fff;addr>0;addr--) {  // find checksum (auto 8K)
if (countflag==0 && CBY TE[addr]!=0xff) countflag = I;
if (countflag) {
c¢=c+ CBYTE[addr];

}
c=c+ CBYTE[0];
for (i=1;1<=20;i++)
printf ("\n");
printf ("ISPSQC Super QC Program v2.0 (checksum=%4X) ...\n",c);
printf (2001 Sila Research Co.,Ltd. ... Speed = %u",speed);

void menul (void) {
unsigned char i,j,k;
printf ("\n\nTesting 24B Port [8255] with EX-LED ...");
USRP = 0x80;
for (k=1;k<=3;k++) {
=5
for (i=1;i<=8;i++) {
USRA =j;
USRB =j;
USRC =j;

dmsec (400);
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i=ji<<l

}
for (i=1;i<=3;i++) {
i =0x55;
USRA =j;
USRB = j;
USRC = j;
dmsec (600);
j = Oxaa;
USRA = ;
USRB =j;
USRC =j;
dmsec (600);
¥
Jj=0;
USRA = j;
USRB =j;
USRC = ;
beeph ();

void menu2 (void) {

unsigned char a,ijk;

printf ("\n\nTesting 8x8 Display and 4x8,3x4 Key ..

ONBP = 0x89;
for(i=1;1<=3;i++) {
a=1;
for (j=1;j<=8;j++) {
for (k=0;k<=7;k++) DISBUF[k] = a;

o )b
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k=60;
while(k) {

scan (); k--;
}

a=a<<l;

}
printf ("\nType any keys to exit");
for (i=0;i<=7;i++) DISBUF[i] = 0x3f;
while (~RI) {
i=scan ();
if (i '= 0xff) {
DISBUF[0] = htosx ((i & 0xf0) >> 4);
DISBUF[1] = htosx (i & 0x0f);
DISBUF[2] = DISBUF[0];
DISBUF[3] = DISBUF[1];
DISBUF[4] = DISBUF[0];
DISBUF[5] = DISBUF[1];
DISBUF[6] = DISBUF[0];
DISBUF[7] = DISBUF[1];

}
getkey ();

void menu3 (void) {
unsigned char a,i;
/* backlight on */
/* ISP-2000 */

ONBP = 0x88;

76



ONBB = 0x00;

/* ISP-1000 */

EN374 =0;
XBYTE[0xf000] = 0x{0;

/* enable 74L.S374 */

printf ("\n\nTesting LCD Port ...");

Icdset ();
Icdclear ();
dmsec (1000);

for (a='0";a<="9";a++) {

for (i=0;i<=39;i++) LCDBUF[i] = a;

ledout ();
dmsec (400);

;

for (i=0;i<=39;i++) LCDBUF[i] = 0xff;

lIcdout ();
beeph ();

/* backlight off */

ONBB = 0x08;
XBYTE[0xf000] = 0xf8;

void menu4 (void) {

char c;

printf ("\n\nTesting Dip-SW & User LED ...");

printf ("\nType any keys to exit");

ONBP = 0x88;
while (~RI) {
¢ =~0NBC;
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¢ &= 0xf0;
ONBB =c¢;
}
getkey ();
ONBB = 0x00;

void menu5 (void) {
unsigned char a;
printf ("\n\nTesting Opto-IN & Relat-OUT ...");
printf ("\nType any keys to exit");
while (~RI) {
BITBUF = iprd (1);

BIT2 = BITO;
BIT3 = BITI;
BITO =1,
BITI =1;

ipwr (1,BITBUF);
}
getkey ();

void menu6 (void) {
unsigned char a,i,j,k;
printf ("\n\nTesting 12B Port with EX-LED ...")
for (k=1;k<=3;k++) {
] =15
for (i=1;1<=8;i++) {
a=j| 0xO0f;

ipwr (0,));

9
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ipwr (1,a);
dmsec (400);

I=1= L

¥
for (i=1;i<=3;i++) {
j =0x55;
a =] | 0x0f;
ipwr (0,));
ipwr (1,a);
dmsec (600);
j = Oxaa;
a =] | 0x0f;
ipwr (0,7);
ipwr (1,a);
dmsec (600);
¥
ipwr (0,0x0);
ipwr (1,0x01);
beeph ();

void menu7 (void) {

unsigned char a;

printf ("\n\nTesting D/A Port with METER ...

printf ("\nVolt step up every 0.5 second");
printf ("\nType any keys");

a=0;

while (~RI) {

ipda (0,a);

");
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dmsec (500);
at+;
}
getkey (;
printf ("\n\nTesting A/D Port with VR ...");
printf ("\nType any keys to exit");
while (~RI) {
ATDBUF[0] = ipad (0,0);
ATDBUF[1] = ipad (0,1);
ATDBUF[2] = ipad (0,2);
ATDBUF[3] = ipad (0,3);
printf ("\nA/D channel 0-3 ... %3bu %3bu %3bu %3bu"
,LATDBUF[0],ATDBUF[1],ATDBUF[2], ATDBUF[3]);
dmsec (200);

h
getkey ();

void menu8 (void) {
unsigned char x;
bit err;
printf ("\n\nTesting RTC DS1307 ...\n");
TIMBUF[0] = 0x00; /* second */
TIMBUF[1] = 0x44; /* minute */
TIMBUF[2] = 0x00; /* hour */
TIMBUF[4] = 0x27; /* date */
TIMBUF([5] = 0x03; /* month */
TIMBUF[6] = 0x01; /* year */

rtset ();
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rtwr ();
while (TIMBUF[0]!=0x05) {
dmsec (100);
err = rtrd ();
if (err) beeph ();
if (TIMBUF[0]!=x) {
printf ("time %2bx:%02bx:%02bx date %2bx/%02bx/%02bx\n",
TIMBUF[2],TIMBUF[1],TIMBUF[0],TIMBUF[4], TIMBUF[5], TIMBUF[6]);
x = TIMBUF[0];

void menu9 (void) {
printf ("\n\nTesting RAM 0000-7FFF ...\n");

ramtest (0x0300,0x7{fY);

void menua (void) {
unsigned char i;
printf ("\n\nTesting Watch Dog ...\n");
printf ("\nEnable WD jumper ...");
for (i='9";i>="0";i--) {
printf ("%c",1);
WDBIT =~WDBIT;
dmsec (400);
WDBIT =~WDBIT,;
dmsec (400);
}
printf ("\nWait for Reset !");
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RESVEC = 0xa5;
while (1);

void menuax (void) {
unsigned char i
RESVEC = 0;
setbaud (SPEEDM);
beeph ();

printf ("\nReset OK , Disable WD Jumper ...");

for (i='9";i>='0";i--) {
printf ("%c",1);
WDBIT = ~WDBIT;
dmsec (400);
WDBIT = ~WDBIT;
dmsec (400);

}
printf ("\n");

void menub (void) {

unsigned char a;

printf ("\n\nTesting 3B Port with Logic probe ...

printf ("\nType any keys to exit");
a=0;
while (~RI) {

BITBUF = a;

PBITO = BITO;

PBIT1 =BIT1;

PBIT2 = BIT2;

3

");
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dmsec (200);
at+;
¥
getkey ();
PBITO=1;
PBITI = 1;

PBIT2 = 1;

void outabc (unsigned char x) {
XBYTE[0xa000] = x;
XBYTE[0xb000] = x;
XBYTE[0xc000] = x;

void menuc (void) {
unsigned char 1,j,k;
outabc (0); /* clear output first */

EN374 =0; /* enable 74LS374 */

printf ("\n\nTesting 24B Port [374] with EX-LED ...");
for (k=1;k<=3;k++) {
=L
for (i=1;1<=8;i++) {
outabc (j);
dmsec (400);

I=As

}

for (i=1;1<=3;i++) {



j=0x55;
outabc (j);
dmsec (600);
j = Oxaa;
outabc (j);

dmsec (600);

J=0;
outabc (j);
beeph ();

void menud (void) {
unsigned char a,ijk;
EN374 =0; /* enable 741.S374 */

printf ("\n\nTesting 8x8 Display and 4x8 Key [374,245] ...

for(i=1;i<=3;i++) {
a=1;
for (j=1;j<=8;j++) {
for (k=0;k<=7;k++) DISBUF[k] = a;
k= 60;
while(k) {

scanx (); k--;

a=a<<l;

}

printf ("\nType any keys to exit");
for (i=0;i<=7;i++) DISBUF[i] = 0x3f;
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while (~RI) {

i=scanx ();

if (i 1= 0xff) {
DISBUF[0] = htosx ((i & 0xf0) >> 4);
DISBUEF[1] = htosx (i & 0x0f);
DISBUF[2] = DISBUF[0];
DISBUF[3] = DISBUF[1];
DISBUF[4] = DISBUFJ[0];
DISBUF[5] = DISBUF[1];
DISBUF[6] = DISBUF[0];
DISBUF[7] = DISBUF[1];

}
getkey ();

void menue (void) {
char c;

EN374 =0; /* enable 74L.S374 */

printf ("\n\nTesting Dip-SW & User LED [374,245]
printf ("\nType any keys to exit");
while (~RI) {
¢ =~XBYTE[0xe000];
¢ &= 0x{0;
XBYTE[0xf000] = c;
}
getkey ();
XBYTE[0xf000] = 0xfT;

n)_
ees )y
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void menuf (void) {
unsigned int i;
printf ("\n\nTesting Tool I/O & 485 & Low Batt ...");
printf ("\nif High Batt ... Tool I/0 & 485 = Slow Pulse");
printf ("\nif Low Batt ... Tool I/0 & 485 = Fast Pulse");
printf ("\nType any keys to exit");
while (~RI) {
if (LOWB) i = 500; else i = 200;
TOOL = 0;
D485 = 0;
dmsec (1);
TOOL = 1;
D485 =1,
dmsec (1);
}
getkey ();

void menug (void) {

unsigned char a,i;

printf ("\n\nTesting LCD Port ...");

XLCDBL = 0;

xledset ();

xlcdclear ();

dmsec (1000);

for (a='0";a<='9";a++) {
for (i=0;i<=39;i++) LCDBUF[i] = a;
xlcdout ();

dmsec (400);
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}

for (i=0;i<=39;i++) LCDBUF[i] = Oxff;
xlcdout ();

beeph ();

XLCDBL =1;

void menuh (void) {
unsigned char a,i,jk;
printf ("\n\nTesting 8x8 Display [P0,P2] ...");
for(i=1;i<=3;i++) {
a=1;
for (j=1;j<=8;j++) {
for (k=0;k<=7;k++) DISBUF[k] = a;

k= 60;
while(k) {
scany (); k--;
}
a=a<<l;
}

}
P2 ="P2 | 0xf; //'No digit select

void menui (void) {
unsigned char a;
printf ("\n\nTesting 3B Port (2) with Logic probe ...");
printf ("\nType any keys to exit");
a=0;

while (~RI) {
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BITBUF = a;
PBIT20 = BITO;
PBIT21 =BITI;
PBIT22 = BIT2;
dmsec (200);
at+;
}
getkey ();
PBIT20 = 1;
PBIT21 =1;
PBIT22 = 1;

void test () {
unsigned int run,i;
unsigned char xdata *addr;
unsigned char data;
bit err;
run = 0x 1{f8;
addr = run;
*addr = 0x80;
run+-+;
for (i=0x1£19;i<=0x 1 fff:i++)
{
addr =1
data = *addr;

printf ("%4X\n",data);
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void main (void) {

unsigned char i;

bit dflag;

if (RESVEC==0xa$5) menuax ();  /* menua recover */

else start ();

dflag = 1;
while (1) {
if (dflag) {

printf ("\n\n");
printf (" Main menu ... ISP-2000 1000 400\n");
printf ("1. Test 24B Port [8255] X /xiflh:
printf ("2. Test 8x8D 4x8K 3x4K [8255] x \n");
printf ("3. Test LCD Port (with Backlight) x  x\n");
printf ("4. Test Dip-SW & LED(1) [8255] x\n");
printf ("5. Test Opto(Key) & Relay(LED) x x «x \n");

printf ("6. Test 12B Port X\ %X \n'lk
printf ("7. Test 4AD/1DA Port X X XA);
printf ("8. Test RTC DS1307 % X’ x \n");
printf ("9. Test RAM 0000-7FFF X o 32t
printf ("A. Test WD [1232] x \n");

printf ("B. Test 3B Port X x x\n")
printf ("C. Test 24B Port [374] x \n");
printf ("D. Test 8x8D 4x8K [374,245] x \n");

printf ("E. Test Dip-SW & LED(0) [374,245] x \n");
printf ("F. Test Tool I/O & 485 & Low Batt x  x\n");
printf ("G. Test LCD Port [PO+P2] x\n");
printf ("H. Test 8x8D [P0+P2] x\n");

printf ("I. Test 3B Port (2) x\n");



printf ("\nSelect (Test Sound) :");

!

dflag = 1;

i = getkey ();

if (i=='1") menul ();

else if (i=="2") menu2 ();

else if (i=='3") menu3 ();

else if (i=='4") menu4 ();

else if (i=='5") menu5 ();

else if (i=='6") menu6 ();

else if (i=='7") menu7 ();

else if (i=="8") menu§ ();

else if (i=="9") test ();

else if (i=="a' || i=='A") menua ();
else if (i=="b" || i=='B') menub ();
else if (i=='c' || i=="C") menuc ();
else if (i=='d' || i=='D') menud ();
else if (i=="¢' || i=='E') menue ();
else if (i=="f' || i=="F") menuf ();
else if (i=="g' || i=='G') menug ();
else if (i=='h' || i=='"H") menuh ();
else if (i=="1" || i=="T") menui ();

else { beepl (); dflag = 0; }
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Spec Industrial Data Logger

1. Input Signal Channel 1 ( 0-4 mV = 0-100 °C)
2. Input Signal Channel 2-4 (0-2.5 V)

3. Sampling Rate 15 seconds

4. Power Supply = 5V

5. Time Period 6 Hr. (1,441 measurement points)
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