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ADRSTRACT

This thesis presents about the lelemetry simulation system an important subsystem for satellite
communication. For this project we have used CPZ84Cl11 PLUS gard applied for central processing
unit(CPU)controlling the telemetry simulation system. Initially we store 3 data with hour,day,month
and year in p,m'd’s memory then send them to modulator which is Frequency Shift Keying type. It will
change digital input data to analog output signal and then send il to radio transmitter for transmission
radio wave in the air. At Ground Station radio receiver transmits radio wave then passes it to
demodulator which detects the data from FSIK signal. The data will be sent to computer and
displayed on monitor. [t can be displayed in two ways ,one is lable type and the other is graphic type .
In addition to those,there is “Bnckwnrd Infommtion” function for user to request Backward

Information saved in disk.
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UNUNIN
5. 1TUsunsumemugauuaTIfiey
CPU "Z80.TBL"
HOF "INTS"
ORG 0000H
;x*% DEFINE VARIABLE **,
PRTA: EQU 50H
PRTB: EQU 51H
PRTC: EQU 52H
PRTD: EQU 30H
PRTE: EQU 40H

;¥** PRE MAIN PROGRAM  ##%;

LD A,00H ;SET STATUS INPUT PORT
OUT (54H),A

QUT (35H),A

OUT (56H),A

LD A,0FFH ;SET STATUS QUTPUT PORT

QUT (34H),A
;#*% INITIAL 8251 ***:

LD A,40H ;R}_ZS’ET

OUT (31H),A

LD A,4EH ;DATA 8 BIT,1 STOP BIT,NO PARITY, 16X
OUT (31H),A

LD A,37H ;RTS,ERROR RESET,DTR

OUT (31H),A

LD A,21H ;BOTH RECEIVE AND TRANSMIT
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OUT (31H),A

;¥ MAIN PROGRAM FOR TRANSFER FRAME OUT OFF PORT  ***;

CALL MIN

MAIN: LD HL,8000H

LD B,06H ;SET FOR 6 MONTHS
LD E,18H ;SET TOR 24 TIMES A DAY
FRAME: CALL RTC ;PUT/SAVE TIME OUT

CHKSNDS: IN A,(31H)
BIT 0,A :CHECK TXRDY BIT 0

JR Z,CHKSNDS5

IN A,(PRTA) IN DATAL
OUT (PRTD),A -~ :OUT DATA1
LD (HL).A 'SAVE DATALI

INC HL

CHKSNDG: IN A,(31H)
BIT 0,A ;CHECK. TXRDY BIT 0

JR Z,CHKSNDG

IN A,(PRTB)  ;IN DATA2
OUT (PRTD),A  ;OUT DATA2
LD (HL),A 'SAVE DATA2
INC HL

CHKSND7: IN A,(31H)

BIT 0,A ;CHECK TXRDY BIT 0



JR Z,CHKSND7

IN A,(PRTC) ;IN DATA3
OUT (PRTD),A ;OUT DATA3
LD (HL),A ;SAVE DATA3

INC HL

CALL MIN

LD AD ;CHECK FOR END OF RAM
SUB 01H

JR NZ,FRAME

DECE ;CHECK FOR 24 HOUR PER 1ST

JR NZ FRAME

DECB
JR Z,MAIN

JP FRAME

;¥¥*% SET TIME OF RTC  *#%

RTC: LD A,01H :SET 24 HOURS
OUT (0AFH),A
LD A,04H
OUT (0AFH),A
LD A,00H

OUT (0AFH),A



YEAR: IN A,(0AAH)

AND OFH

LD CA

IN A,(OABH)
SLA A

SLA A

SLA A

SLA A

ADD A,C

LD C,A

CHKSNDI1: IN A,(31H)
BIT 0,A ;CHECK TXRDY BIT 0

P Z,CHIKSND1

LD A,C
OUT (30H),A
LD (HL), A SAVE YEAR AT RAM

INC HL

MONTH: IN A,(OA8H)
AND OFH
LD C,A
IN A,(OA9H)
SLA A
SLA A
SLA A
SLA A

ADD A,C

LD C,A
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CHKSND2: IN A,(31H)
BIT 0,A JCHECK TXRDY BIT 0

JR Z,CHKSND2

LD AC
OUT (30H),A
LD (HL),A 3SAVE MONTH

INC HL

DAY: IN A,(0AGH)
AND OFH
LD CA
IN A,(OA7H)
SLA A
SLA A
SLA A
SLA A
ADD A,C
LD D,A ;SAVE DAY IN REG D FOR CHECK LOOP

LD CA

CHKSND3: IN A ,(31I)
BIT 0,A ;CHECK TXRDY BIT 0

JR Z,CHKSND3

LD A,C
OUT (30H),A
LD (HL),A :'SAVE DAY

INC HL

HOUR: 1IN A,(0A4H)
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AND OFH
LD CA

IN A,(0A5H)
SLA A

SLA A

SLA A

SLA A
ADD A,C

LD CA

CHKSND4: IN A,(31H)
BIT 0,A ;CHECK TXRDY BIT O

JR Z,CHKSND4

LD A,C

OUT (30H),A

LD (HL),A ;SAVE HOUR
INC HL

RET

;¥4% PROGRAM FOR LOOP TIME 1 HOUR ***;

MIN: IN A,(0A2H) ;READ MINUTE FOR CHECK 1 HOUR
AND 0FH
LD C,A
IN A,(0A3H)
SLA A

SLA A

SLA A
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SLA A

ADD A,C

SUB 59H

JR NZ,MIN

MINT: IN A,(0A2H) ;PROTECT SEND MORE ONE TIMRE

AND OFH

LD C,A

IN A,(0A3H)

SLA A

SLA A

SLA A

SLA A

ADD A,C
SUB 00H
JR NZ,MIN1

RET

END
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5.2 Tsunsumaauumanuau

#tinclude"stdio.h”

#include"conio.h"

#include"bios.h"

#include"dos.h"

f#tinclude"string.h"

#include <graphics.h>

#include <stdlib.h>

#include <time.h>

void TEMP_axis1(int xmax,int ymax):

void TEMP_axis2(int xmax,int ymax),

void Initialize _Graphics_Mode(void);

void TEMP _axis(int xmax,int ymax);

void BKCOLORC(int color);

void WR _gph(int xdev,int dy,int colour);

void Table(int comp,int j,int data[][3],int date(}[3]);
void Graph(int comp,int j,int data[][3]);

void Graphl(int comp,int j,int data[][3]);

void Graph2(int comp,int j,int data[j{3]);

void BLACKGRND(void);

void ATTRIBUTE(void);

void TextWindow(int x1,int y1,int x2,int y2,int fcolor,int bcolor);
void Backinfo(void);

void Title(void);

void Cancel(void);

void R_File(int idte[3]);

void Error_To_read(int pl,int q1,int p2,int q2,int fcolor,int beolor);
void ERROR _R(void);

void QuitSerialComm(void);

void O_File(int dta[][3],int dte[]{3]);

void InitSerialComm(void);

void interrupt STORE(void);
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void interrupt (¥OLD)(void);
void transfer(void);
void BError_To_read(int p1,int ql,int p2,int q2,int fcolor,int bcolor);
void Brror_To_write(int 11,int m1,int 12,int m2,int fcolor,int bcolor);
void ETO(void);
void ERROR _W(void);

void ETOP(int t1,int ul,int t2,int u2,int fcolor,int bcolor);

#tdefine DLL. 0
#define IER 1

#define DLH 1
#define TIR 2

#define LCR 3
#define MCR 4
ftdefine LSR5

ffdefine MSR ©

#define EOI 0x20

ftdefine COMI1 1

#define IRQ4FLAG 0x10

#define INTV 0x0C  /* INT 0x0C ¥/
ftdefine IMR 0Ox21

#define CommAddr 0x3F8

f#tdefine B1200 0
ftdefine D8 0
#define S1 0

#define PNONE 0

fldefine false O

ftdefine true 1

int in_dte[3];
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int dt[30][3];
struct  {
int datal;
int data2;

int data3;

1s_dt;
unsigned baud = 96; /* 96 for 1200 bps,48 :2400 bps */
char Data = 0x03; /* feature bit of 8-bit */
char stop = 0x00; /* feature bit of 1-bit */
char pari = 0x00; /* feature bit of none */

int Chck = 1;
int Buf =0,
int data_[7];

mt CommBuf{7}]; /* Buffer for storing data from modem */

int data_in[7],i,j=-1 .k,11:6,1=0:
int data[24][3];

int date[24][3]:

char mmm,key,month(9]:

div_t quy

main()
{
int keycheck=0,ASCII=0;
Title();
[nitSerial Comm();
while (1)

{ keycheck=bioskey(1);  /*Check hit key*/

while (keycheck)

{
ASClI=bioskey(0);
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if (ASCII == 0x3b00)  /*if press F1 ,show Table*/
{ z=1;

closegraph();

window(1,1,80,25);

clrser();

textattr(14 + (1 << 4));

clrser();

ATTRIBUTE();

Table(data_in[3],j,data,date);

if (ASCII == 0x3c00) /*if press F2,show Graph of datal*/
{ z=2;

Graph(data_in[3],j,data);
J
if (ASCII == 0x3d00) /*if press I'3,show Graph of data2*/
{ z=3

Graphl(data_in[3],j,data);
}
if (ASCII == 0x3e00) /*if press [*4,show Graph of data3d*/
{ z=4

Graph2(data_in[3],j,data),
}
if (ASCII == 0x3f00) /*if press F5,show menu of Back information*/
{

closegraph();

window(1,1,80,25);

clrser();

Backinfo();
}
if (ASCII == 0x011b) /*if press ESC,back to main menu*/
{

closegraph();

window(1,1,80,25);
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clrser();
Title();
}
if (ASCII == 0x1071 ) /*if press q,quit to dos*/
[ closegraph();
window(1,1,80,25);
clrser();
exit(0);
}
keycheck=0;
}
if (h==T7) /*if data_in 7 byte*/
{
h=0;
transfer(); /*save data_in to array 2 dimension "data[24][3]"and"date[24][3]*/
switch(date[data_in[3]](1]) /*take data_in 3rd byte for show the name of month*/
{
case 1:
strepy(month,” JANUARY ");
break;
case 2!
strepy(month,” FEBRUARY"),
break:
case 3:
strepy(month,” MARCH ");
break;
case <
strepy(month,” APRIL "),
break;
case 5:
strepy(month,” MAY ")
break;

case 0:
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strepy(month,” JUNE ");
break;
case T:
strepy(month,” JULY ");
break;
case 8:
strepy(month,” AUGUST ");
break:
case 9
strepy(month, "SEPTEMBER");
break:
case 10:
strepy(month,” OCTOBER ");
break;
case Ll:
strepy(month,” NOVEMBER™);
break;
case 12:
strepy(month,” DECEMBER");
break:
}
if (z==1) /*if have an interupt data,it will fill the interupt data in table*/
printf(" | %2d %-9s3 19%d | %-2d:00 | %d | %d | %d N,
date[data_in[3]][0],month,date[data_in[3]][2},data_in[3],data[data_in[3]][0],
data[data_in[3]][1],data[data_in[3]][2]);
if (z==2) /*if have an interupt data,it will fill that data in datal graph*/
WR_gph(data_in[3],data[data_in[3]][0],8);
if (z==3) /*if have an interupt data,it will fill that data in data2 graph*/
WR_gph(data_in[3],data[data_in[3]][1],8);
if (z==4) /*if have an interupt data,it will fill that data in data3 graph*/

WR_gph(data_in[3],data[data_in[3]] [21,8):
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return 0

}

void Table(int comp,int j,int data[]J[3],int date[][3]) /*Table funtion*/

{ int k;
char month[9];
printf("™\n");
window(1,1,80,1);
textattr(4-+(7<<4));
cprintf(”
cprintf(” ")

cprint{(”

)

TULEMETRY DATA

cprintf(” ")
printf(”
DATE | TIME | TEMPERATURE | PRESSURE | VOLTAGE

\n");for (k=(comp-j);(k<=comp);k++)
{
switch(date[k][1])

{

case 1:

strepy(month,” JANUARY ");

break;

case 2:

strepy(month,” FEBRUARY");

break;

case 3:

strepy(month,” MARCH ")

break;
case <
strepy(month,” APRIL ");
break;
case 5.
strepy(month,”  MAY "),

break;

")



case O:
strepy(month,” JUNE  ");
break;

case 7:
strepy(month,” JULY "),
break;

case 8:
strepy(month,” AUGUST ");
break;

case 9:
strepy(month,"SEPTEMBER™);
break;

case 10
strepy(month,” OCTOBER ");
brealk;

case 11
strepy(month,” NOVEMBER");
break;

case 12:
strepy(month,” DECEMBER");

break;

printf(" I %2d %-9s 19%d | %-2d:00 | P%d 1 %d
date[k][0],month,date[k][2] k.data[k][0],

data[k][1],data[k][2]);

}
void Graph(int comp,int j,int data[][3]) /*show datal Graph*/

{

int dy,xmax,ymax,intrvaly‘k,inrrvalx,l;

Initialize _Graphics_Mode();

%od



}

BKCOLOR(7);
xmax = getmaxx();
ymax = getmaxy();
intrvalx = (xmax-75) / 24,
intrvaly = (ymax-60) / 20;
TEMP_axis(xmax,ymax);
I=(comp-j);
moveto((45+(intrvalx *1)),ymax-((data[1][0] *4)+30));
for (k=(l+1);(k<=comp);k++)
{

dy=data[k][0];

WR _gph(k,dy,8);

}

/* clean up */

void Graphl(int comp,int j,int data[]{3]) /*show data2 Graph*/

{

int dy,xmax,ymax,intrvaly k,intrvalx,1;

Lniiialize_Graphics_Mode();
BKCOLOR(7);
Xmax = getmaxx();
ymax = getmaxy();
intrvalx = (xmax-75) / 24,
intrvaly = (ymax-60) / 20;
TEMP _axisl(xmax,ymax);
l=(comp-));
moveto((45+(intrvalx *1)),ymax-((data[l][ 1] *4)+30));
for (k=(1+1);(k<=comp);k++)
{

dy=data[k][1];

WR_gph(k,dy,8);
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/* clean up */
}
void Graph2(int comp,int j,int data[]{3]) /*show data3 Graph*/

{

int dy,xmax,ymax,intrvaly,k,intrvalx,l;

Initialize _Graphics_Mode();

BKCOLOR(7),

XIax = getmaxx();

ymax = getmaxy();

intrvalx = (xmax-75) / 24;

intrvaly = (ymax-60) / 20;
TEMP_axis2(xmax,ymax);

I=(comp-j);

moveto((45+(intrvalx *1)),ymax-((data[1][2] *4)+30));

for (k=(1+1);(k<=comp);k-++)

{
dy=data[k}[2];
WR_gph(k,dy,8);
}
/* clean up */

void Initialize _Graphics_Mode(void)

{
int gdriver = DETECT, gmode, errorcode;

/* initialize graphics and local variables */

initgraph(&gdriver, &gmode, "");

/* read result of initialization */
errorcode = graphresult(),

/* an error occurred */



}
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if (errorcode != grOKk)

{
printf("Graphics error: %s\n”, grapherrormsg(errorcode));
printf("Press any key to halt:");
getch();

exit(1);

void TEMP _axis(int xmax,int ymax) /*make the axis of datal Graph*/

{

int xi,i,intrvalx,intrvaly,number,numm,;
char string[25];
int size=1,style=1,
/* draw a diagonal line */
intrvalx = (xmaX-?S) / 24; /*the value of interval of dot in x_axis™*/
intrvaly = (ymax-60) / 20; /*the value of interval of dot in y_axis*/
setcolor(9);
line(45, 30,45,ymax-30); [¥draw the axis of x_axis*/
line(45,ymax-30.xmax-30,ymax-30); /*draw the axis of y_axis*/
for (i=1;i<=23;i++) /*¥draw (he line of iterval in x_axis*/
i
number = i;
line((45+(intrvalx *i)),ymax-28,45+((intrvalx*i)),ymax-32);
settextstyle(style, 1 ,0);
itoa(number, string, 10);

outtextxy((30+(intrvalx *(i+1))),ymax-23,string);

xi=20;
for (i=0;i<=20;i++) J*draw the line of interval in y_axis*/
{

numm = Xxi*5;

Xi--;

line(43,(30+(intrvaly *i)),47,(30+(intrvaly *i)));
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settextstyle(style, O ,size);
itoa(numm, string, 10);
outtextxy(15,(31+(intrvaly *(i+1))),string);
}
settextjustify(CENTER _TEXT, CENTER _TEXT);
/* select the text style */
settextstyle(style, 0 , size);
/* output a message */
setcolor(20);
outtextxy(65,25,"TEMPERATURE(K)");
sellextstyle(style,0,size);
outtextxy(xmax-25,ymax-15,"HOUR");
}
void TEMP _axisl(int xmax,int ymax) /*mnake the axis of data2 Graph*/
{
int xi,i,intrvalx,intrvaly,nunber,numm;
char string[25];
int size=1,style=1;
/* draw a diagonal line */
intrvalx = (xmax-75) / 24,
intrvaly = (ymax-60) / 20;
setcolor(9);
line(45, 30,45,ymax-30);
line(45,ymax-30,xmax-30,ymax-30),

for (i=1;i<=23;i++)

{
number = i;
1ine((45+(intrvalx*i)),ymax—28,45+((i11trvalx*i)),ymax-32);
seltextstyle(style, 1 ,0);
itoa(number, string, 10);
outtextxy((30+(intrvalx *(i+1))),ymax-23 siring);

}

xi=20;
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for (i=0;i<=20;i++)

{
numm = Xxi*53;
Xi--;
line(43,(30+(intrvaly*i)),47,(30+(intrvaly *i)));
settextstyle(style, O ,size);
itoa(numm, string, 10);
outtextxy(15,(31+(intrvaly *(i+1))),string);
J
settextjustily(CENTER _TEXT, CENTER _TEXT);
/* select the text style */
settextstyle(style, 0 , size);
/* output a message */
setcolor(20);
outtextxy(110,21,"2");
oultextxy(65,25,"PRESSURE(N/M )");
settextstyle(style,0,size);
outtextxy(xmax-25,ymax-15,"HOUR");
}
void TEMP _axis2(int xmax,int ymax) /*make the axis of data3 Graph*/
{
int xi,i,intrvalx,intrvaly,number,munm;
char string[25];
int size=1,style=1;
/* draw a diagonal line */
intrvalx = (xmax-75) / 24,
intrvaly = (ymax-60) / 20
setcolor(9);
line(45, 30,45,ymax-30);
line(45,ymax-30,xmax-30,ymax-30);
for (i=1;i<=23;i++)
{

_number = i;
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line((45+(intrvalx *i)),ymax-28,45+((intrvalx*i)),ymax-32);
settextstyle(style, 1,0);
itoa(number, string, 10);
outtextxy((30+(intrvalx *(i+1))),ymax-23,string);
}
xi=20;
for (i=0;i<=20;i++)
.{
numm = xi*5;
Xi--;
line(43,(30+(intrvaly*{)),47 (30+(intrvaly *1)));
settextstyle(style, O ,size);
itoa(mumnin, string, 10);
outtextxy(15,(3 1+(intrvaly *(i+1))),string);
}
settextjustify(CENTBR _TEXT, CENTER _TEXT);
/¥ select the text style */
settextstyle(style, 0 , size);
/* output a message */
setcolor(20);
outtextxy(65,25,"VOLTAGI(V)");
settextstyle(style,0,size);

outtextxy(xmax-25,ymax-15,"HOUR");

}
void BKCOLOR(int color)
{
/* clear the screen */
cleardevice();
/* select a new background color */
setbkcolor(color);
/* output a messsage */
}

void WR_gph(int xdev,int dy,int colour) /*write data of graph*/



{

}

void ATTRIBUTE(void)

{

int Wr_y,wr_x;

int xmax,ymax,intrvalx,intrvaly,

xmax = getmaxx();
ymax = getmaxy();
intrvalx = (xmax-75)/24;
intrvaly = (ymax-60)/20;

setcolor(colour);

wr_y=((ymax-(intrvaly *(dy/5)))-30);

wr_x=(45+(intrvalx *xdev));

lineto(wr_x,wr_Yy);

window(1,25,80,25);
textattr(d+(7<<4));

cprintf(”

cprintf(” i
cprintf("  T1");
textcolor(BLACK);

cprintf(" TABLE");
textcolor(RED);

cprintf("  F2");
textcolor(BLLACK);

cprintf(” TEMPERATURRE"),

textcolor(RED);
cprintf("  F3");
textcolor(RLACK);
cprintf(" PRESSURE");
textcolor(RED);
cprintf(" - F4™);

textcolor(BLACK);
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[*show hot key*/



}
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cprintf("” VOLTAGE ");
textcolor(RED);

cprintf("  F5");
textcolor(BLACK);

cprintf(" BACKWARD INFO. ");

window({,1,80,25);

void Title(void) [*write main menu*/

{

}

clrscr();
TextWindow(1,1,79,25, LIGHTRED,LIGHTGRAY);
TextWindow(26,8,56,17,BLACK,BLACK);
TextWindow(25,7,55,16,YELLOW,BLUE);

textcolor(WHITE);

gotoxy(29,7);

cprintf("” TELEMETRY SYSTEM MENU ");

textcolor(YELLOW);

gotoxy(32,9);

cprintf("F1-T ABLE"™;

gotoxy(32,10);

cprintf("F2-TEMPERATURE");

gotoxy(32,11);

cprintf("F3-PRESSURE");

gotoxy(32,12);

cprintf("F4-VOLTAGRE");

gotoxy(32,13);
cprintf("FS-BACKWARD INFO.");
gotoxy(32,14);

cprintf("Q -Quit");

void Backinfo(void)  /*show menu of back information*/

{

char det,temp[40];
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int s;
BACK:
clrscr();
TextWindow(1,1,79,24, LIGHTRED,LIGHTGRAY);
TextWindow(26,8,56,15,BLACK,BLACK);
TextWindow(25,7,55,14,YELLOW BLUE);
textcolor(WHITE);
gotoxy(33.7):
cprintf(" BACKWARD INFO.");
textcolor(YELLOW);
gotoxy(27,9);
cprintf("Select Time");
gotoxy(27,10);
cprintf("Date:");
gotoxy(27,11);
cprintf("Month: ");
gotoxy(27,12);
cprintf("Year: = 19");
gotoxy(38,10);
gets(temp);
s = atoi(temp);
if (I(s>=1 & s<100))
{
goto BACK;

}
in_dte[0] = s;

gotoxy(38,11);
gets(temp);

s = atoi(temp);
if(I(s>=1 & s<100))
{

goto BACK;



}

in_dte[1] = s;

gotoxy(38,12);
gets(temp);

s = atoi(temp);
if(1(s>=1 & s<100))
{

goto BACK;

}

in_dte[2] = s;

gotoxy(1,24);

textaltr(14+(2<<4));

cprintf(” o= 0.K. OR ¢ = Cancel");
cprintf(" X

while(!kbhit());
det=getch();
if(det 1="0" e
Cancel();
if(det =="0") /x0 ¥
R _File(in_dte);
}
[*write background of menu*/
void TextWindow(int x 1,int y1,int x2,int y2,int fcolor,int beolor)
{
int x,y;
textcolor(fcolor);
textbackground(bcolor);
for(y=y I+1;y<y2;y++)
{

for(x=x 1+1;x<x2;x++)
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gotoxy(x,y);
putch(0x20);
}
gotoxy(x1,y);putch(0xb3);
gotoxy(x2,y);putch(0xb3);
}
gotoxy(x1+1,y1);
for(x=x1+1;x<x2;x++)putch(0xc4);
gotoxy(x1+1,y2);
for(x=x 1+1;x<x 2:x++)putch(Oxc4);
gotoxy(x1,y1); putch(Oxda);
gotoxy(x2,y1); putch(0xbf);
gotoxy(x1,y2); putch(0xc0);
gotoxy(x2,y2); putch(0xd9);
] 12 il
void O_File(int dta[][3],int dte[]{3]) /*open file to write data which full 24 hour*/
{
FILE *p;
char d[3],m[3],y[3],name[9].file _name[20];
int e;
itoa(dte[data_in[3]][0],d,10);  /*name back data file*/
itoa(dte[data_in[3]]{1],m,10);
itoa(dte[data_in[3]][2],y,10);
strepy(name,d);
strcat(name,'m");
strcat(’r'}ame.m);
streat(name,"y");
strcat(name,y);
sprintf(file_name,"a\%s.tel",name);

/***********#*:k*********fk******************************3‘****/

while((fp = fopen(file_name,"wb")) == NULL)
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printf("™a");
BTO();
}
for(e=0;e<=23;e++)
{
s_dt.datel = dta[e][0];
s_dt.data2 = dta[e][1];
s_dt.datad = dta[e][2]; /* OPEN FILE TO WRITE */

fwrite(&s_dt,sizeof s_dt,1,fp);

if(ferror(fp))

{
printf("MO07™);
printf("N\007");

ERROR_W();

}
fclose(fp):
}
void R_File(int idte[3]) /*read [ile to wrile back data*/
{
FILE *fp;
char d[3],m(3],y[3],name[9],file _name[20];

int k;

itoa(idte[0],d,10);

itoa(idte[1],m,10);

itoa(idte[2],y,10);

strepy(name,d);

strcat(name,"m"); /* TRANFER DATE TO FILE NAME */
strcat(name,m);

strcat(name,"y");

strcat(name,y);



64
sprintf(file_name,"a:\%s.tel",name);

printf("%s" file_name);

if((fp = fopen(file_name,"rb")) == NULL)
{

printf("™a");

printf("™007");

printf(™N007");

FERROR _R();

Cancel();

goto ssend;

k=0

while(fread(&s_dt,sizeof s_dt,1.fp) == 1)

{
if(ferror(fp))
{
printf("™\007");
printf("™007");
ERROR _R();
}
dt[k][0] = s_dt.datal;
dt[k][1] = s_dt.data2;
dt[k][2] = s_dt.data3:
k+++;
}
clrser();
printf(” %2d/%2d/19%d \n",idte[0],idte[ 1],idte[2]);
gotoxy(1,3);
printf("

TIME | TEMPERATURE | PRESSURE VOLTAGE

\n");

for (k=0;k<=11;k++)



if (k<=9)

printf(" | %d:00 1 %-2d | %-2d | %-2d Na"k,dtk][0],dt[k][1],dt[k][2]);

else

printf(" | %d:001  %-2d | %-2d | %-2d Nn"k,dt[k][0],dt[k][1],dt[K][2]);
}

gotoxy(40,3);

printf("

TIME | TEMPERATURE | PRESSURE | VOLTAGE

\n");
for (k=12k<=23k++)

{ gotoxy(40,k-0);

printf(" 1 %d:001  %-2d 1 %-2d | %-2d Na"k,dt[k][0],dt[k][1],dt[k][2]);
}
ssend:
fclose(fp);

}
void ERROR_R(void) /*show menu of error read file if press q,it will quit to main menu*/
{
char ex;
clrser();
Brror_To_read(1,1,79,24, LIGHTRED,LIGHTGRAY);
Brror_To_read(26,10,56,16, BLACK,BLACK);
Error_To_read(25,9,55,15, YELLOW,RED);
ex = getéh();
while(ex = 'q’);

return(Q);

}

void Error_To_read(int pl.int q1,int p2,int q2,int fcolor,int beolor)



int p,q;
textcolor(fcolor);
textbackground(bcolor);
for(q=ql+1:q<q2;q++)
{
for(p=p1+1;p<p2;p++)
{
gotoxy(p,q);
putch(0x20);
}
gotoxy(pl,q);putch(0xb3);
gotoxy(pz,q);putch(0xb3);
}
gotoxy(pl+1,q1);
for(p=p I +1;p<p2;p++)putch(0xc4);
gotoxy(pl+1,q2);
for(p=p1+1;p<p2;p++)putch(Oxc4);
gotoxy(pl,ql); putch(Oxda);
gotoxy(p2,q1); putch(Oxbl);
gotoxy(pl,92); putch(0xc0);
gotoxy(p2,q2); putch(0xd9);
textcolor(YELL.OWIBLINK);
gotoxy(38,10);
cprintf("ERROR!™);
gotoxy(31,12);
cprintf(" Can not read data.”);
gotoxy(36,14);
cprintf("(q = Quit)");
}
void BRROR_W(void)  /*show of error writing file*/
{
char n;

clrser();
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Brror_To_write(1,1,79,24, LIGHTRED,LIGHTGRAY);
Brror_To_write(26,10,56,16, BLACK,BLACK);
Brror_To_write(25,9,55,15,YELLOW RED);

n = getch();

while(n !='q")

n = getch();

QuitSerialComm();

exit(1);

void Brror_To_write(int 11,int m1,int 12,int m2,int fcolor,int bcolor)

{

int 1,m;
textcolor(fcolor);
textbackground(bcolor);

for(m=m1+1l;m<m2;m++)

{
for(I=11+1;1<12;14++)
{

gotoxy(l,m);
putch(0x20);
}

gotoxy(11,m);putch(0xb3);

gotoxy(12,m);putch(0xb3);

}
gotoxy(l1+1.ml);
for(1=11+1;1<12;14++)putch(Oxc4);
gotoxy(l11+1,m2);
for(I=11+1;1<12;14++)putch(0xc4);
gotoxy(11,m1); putch(Oxda);

gotoxy(12,m1); putch(0Oxbf);



}

68

gotoxy(11,m2); putch(0xc0);
gotoxy(12,m2); putch(0xd9);
textcolor(YRLLOWIBLINK);
gotoxy(38,10);

cprintf("ERROR!");

gotoxy(27,12);

cprintf(" Can not save data in disk.");
gotoxy(36,14);

cprintf("(q = Quit)"),

void ETO(void) /*if press q,it will back to main menu*/

{

char ex;

clrscr();
ETOP(1,1,79,24,LIGHTRED,LIGHTGRAY);
ETOP(26,10,56,16 BLACK,BLACK);
ETOP(25,9,55,15, YELLOW,RED);

ex = getch();

while(ex !='q")

ex = getch();

exit(1);

/*show menu of press q,it will back to main menu#*/
void BTOP(int t1,int ul,int t2,int u2,int fcolor,int beolor)
{

int t,u;

textcolor(fcolor);

textbackground(bcolor);

for(u=ul+1l;u<u2;u++)

for(t=t1+1;t<t2;t++)

{

gotoxy(t,u);
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putch(0x20);
}
gotoxy(tl,u);putch(0xb3);

gotoxy(t2.u);putch(0xb3);

gotoxy(tl+1,ul);
for(t=t1+1:t<t2;t++)putch(Oxc4);
gotoxy(t1+1,u2);
for(i=t 1+ L;t<12;t4++) puteh(0xc4d);
gotoxy(tl,ul); putch(Oxda);
gotoxy(t2,ul); putch(Oxbl);
gotoxy(tl,u2); putch(0xc0);
gotoxy(t2,u2); putch(0xd9);
textcolor(YELLOW);
gotoxy(38,10);
cprintf("ERROR!");
gotoxy(31,12);
cprintf(" Can not open file.");
gotoxy(36,14);
cprintf("(q = Quit)");
}
void Cancel() /*function to cancel open file*/
{
char dete;
gotoxy(1,24);
textattr( 1+(2<<4));
cprintf(" Do you want to read any backward information ?");
cprintf(" y = Yes , n = No ")
while(!kbhit());
dete=getch();
if(dete =="y")

{/* getdate() */
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closegraph();
window(1,1,80,25);
clrscr();
Backinfo();
}
if(dete !="y")
{
closegraph();
window(1,1,80,25);
Title();
}
/* option() */

}

/* ******************************?k*****?k*********************************

Procedure : InitSerialComm(...) -

Parameters :
Name Available selections
comno - COM1,COM?2,COM3 or COM4

baudrate - B1200, B2400, B4800, B9600 or B19200
databit - D7 or D8
stopbit - S1 or S2
parity - PNONE, PODD or PEVEN
**********?k*-‘k***:41*********:k***-‘k************************************** */
void InitSerialComm(void) /*function initial serial port*/
{
char low_divisor,high_divisor,comm_spec;
int a;
low_divisor = baud;

high_divisor = 0;
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comm_spec = Data | stop | pari;
outportb( CommAddr + LCR , comm_spec | 0x80 );
outportb( CommAddr + DLL ., low_divisor ),
outportb( CommAddr + DLH | high_divisor )
outportb( CommAddr + LCR , comm _spec & OxTF);
outportb( CommAddr + IER , 1 ); /* enable int : Rx Ready */
outportb( CommAddr + MCR , 0x0B ), /* QUT2(3),RTS(1) */
for(a=0;a < 6 1a++)
inportb(CommAddr + a); /*Clear any pending interrupt*/
OLD = getvect(INTV);
setvect(INTV,STORE);

outportb(IMR, inportb(IMR) & (~IRQ4FLAG));

}
void QuitSerialComm(void)
{
setvect( INTV , STORE );
outportb( IMR , inportb(IMR) | IRQ4FLAG );
}

void interrupt STORB(void) /*function if have interrupt®/
{

data_in[h] = inportb(CommAddr);

ht++;

outportb( 0x20 , EOI );

OLD();

void transfer(void) /*function save interrupt data in array 2 dimension*/
{
for (i=0'i<=3;i++)
{
qu = div(data_in[i],10);

data_in[i]=data_in[i]-(qu.quot*6);
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}

data[data_in[3]][0]=data_in[4];
data[data_in[3]][1]=data_in[5];
data[data_in[3]][2]=data_in[6];
date[data_in[3]}[0]=data_in[2]; /*DAY™*/
date[data_in[3]][1]=data_in[1]; /*MONTH*/
date[data_in[3]][2]=data_in[0]; /*YEAR*/
s

if (data_in[3]==23)

{

i=0;

O_Tile(data,date);

}
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TECHNICAL DATA
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l Advance Information J — ]

1200 BAUD
FSK MODEM

1200 BAUD FSK MODEM

The MC145457 is a silicon-gate CMOS frequency shift keying (FSK)
modemn intended for use in Bell 202 and CCITT V.23 applications.
Feetures of the device include:

e Bell 202 Compatible 0 to 1800 Baud Main Channel
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MC 145450

ABSOLUTE MAXIMUM RATINGS

PIN ASSIGNMENTS

Rating Symbol Value Unit Tx Cor dT‘V;Z-J Voo
DC Supply Vollage Vpp 10 Y =E f. . 21 ] Tx Test
Input Voliages, All Inputs Vin Vgg-0510 Vpp+0.5| V
DC Current Drain per Pin [ mA crcpa 20 (] Tx Data
Pin 3-6, 9, 15, 16, 18, 19, 20 10 cTe (s 191 An BK
Pins 2, 8 35
Opetating Temperature Range Ta 010 +70 °C C_T_A Qs 18 0 Type
Storage Temperature Range Tsig -5510 + 150 °C RTS [6 g DN c
stoQ7 16 b ST
RECOMMENDED OPERATING CONDITIONS Rx Data [18 15 {1 Mode
Parameter l Symbol l Min ] Typ l Max | Unit J coo 1411 Xout
[ DC Supply Voliage | Voo-vss | 45 | 50 |65 | v oMo g0 i1 %
Rx Car [11 121Vss
DC ELECTRICAL CHARACTERISTICS (Vpp=5.0 V 4 5%, Vgg=0, To=01070°C)
Characteristics Symbol Min Typ Max Unit
Input High Vollage ViH v
Pins 3-7, 9, 15, 16, 18, 18, 20 = 28 = .
Pin 13, 11 - 4.0 = -
Input Low Voliage Vit \
Pins 3-7, 9, 15, 16, 18, 19, 20 E = 05
Pin 13, 1 - - 0.6
Input Current hn uA
All Inputs (VL 0 V) - - -5.0
All Inputs Except Pins 11, 13, (Vi1>2.8 V) (Note 1) - % 600
Output High Current (Vo =24 V) 10H mA
Pins 2, 8 (Test Load A) 0.75 - s
Pins 10, 21 (Test Load B) 0.75 - -
Output Low Current (Vo =0.4 V) oL mA
Pins 2, B (Test Load Al 12 = =
Pins 10, 21 (Test Load B) 0.6 - -
Operating Current DD 2.5 5 mA
Input Capacitance Cin pF
All Except Pin 13 b e 12
Pin 13 (Xjp) & 8 =
Qutput Capacitance Cout pF
All Except Pin 14 - - 12
Pin 144X g 1) - 13 -
Transmit Audin Signal Level (Pin 1 Ry = 10 k0 (Note 2) ~ 0.428 0.5 0578 Vp-p
Total Harmonic Distortion (2nd 1o 14th) (Note 2) THD ~ - 50 - 40 dB
AC ELECTRICAL CHARACTERISTICS (Vpp=5.0 V 5%, V55=0,Ta=01070°C)
Characteristics Symbol Min Typ Max Unit
Ouiput Rise Time (Test Load A) (Pins 2. 8) - n - 20 100 ns
Output Rise Time (Test Load B) (Pins 10, 14, 21) 1y - 20 100 ns
Cutput Fall Time (Test Load Al (Pins 2, 8) i - 20 100 ns
Ouiput Fall Time (Test Load B) (Pins 10, 14, 21) 1y - 20 100 ns
Irput Rise and Fall Times (Except Pin 131 oYy - - 1000 ns
vDe!a» From R1S 10 CTS STO= Low tdilow) - 1 - ns
Delay From R16 10 CTS STO=High | 'ditught | 18.3 N7 ms
NCTES

1 Acuve pull up devices are used on these \nputs 1o allow interfacing to TTL devices The |, specified s a transitional load (not steady state)
which 1s drawn when the input is broucht up to 28 V until the internal pull-up device has raised the signal 1o the Vpp level

2 teasured in any mode using HP-3555E aB meter (or equivalent) with 3 kHz flat fitening
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PIN DESCRIPTIONS

Vpp. POSITIVE POWER SUPPLY (PIN 22)
This is nominally 5.0 V.

Vgs, NEGATIVE POWER SUPPLY (PIN 12)
This is usually 0 volts.

Tx Car, TRANSMIT CARRIER (PIN 1)

The transmit carrier output is 3 16 step dignally-
synthesized sine wave with an amplitude of 0.1 Vpp (p-p)
(4 10%) and offset by a dc bias of 0.5 Vpp (4 10%). The
output load should be 10 kilohms or greater.

CTS, CLEAR TO SEND (PIN 2)

The clear to send outputl goes low in response 1o 3 high-
to-low translation of RT1S following a selected delay (see
CTA, CTB, CTC pin description). This output goes high im-
mediately after loss of RTS. During the 1ime following ac-
livation of RTS and before the activation of CTS, Tx Data
should be held in the mark condition.

CTA, CLEAR TO SEND SELECT A (PIN'5)
CTB, CLEAR TO SEND SELECT B (PIN 4)
CTC, CLEAR TO SEND SELECT C (PIN 3)

For delay times for cleat to send delay select inputs, see
Table 1.

RTS, REQUEST TO SEND (PIN 6)

The request to send input controls data iransmission from
the modulator. A low level enables the modulator output and
a high level will disable the modulator. See Figure 1

STO, SOFT TURN OFF INPUT (PIN 7)

Activation of STO causes a 900 Hz tone 1o be transmitied
and CT3S to remain active for 20 ms following the loss of
RTS. See Figure 5.

Rx Data, RECEIVE DATA (PIN 8)

The receive data output is the serial data output from the
demodulator. Rx Data is clamped high when CD is not ac-
tive.

CD, CARRIER DETECT (PIN 9)

When carrier detect input is high (1), the Rx Data oulput
will be clamped to a high state. When carrier detect is low
{0), Rx Data output demodulates the Rx carrier input signal.

DMO, DEMODULATOR OUTPUT (PIN 10)

The demodulator output is the output of the differential
delay detector. It is used for production testing of the
demodutator. In norma! operation, this pin should be left
open.

Rx Car, RECEIVER CARRIER (PIN 11)

The receiver carrier input is the FSK input to the
demodulator. This signal should be the hard-limited output
of the receive filter, nominally 50%.

Xin, OSCILLATIOR INPUT (PIN 13)
Xout. OSCILLATOR OUTPUT (PIN 14)

Xin should be driven from either an AT-cut crystal or a
digital signal source at 3.6864 MHz 4 0.01%. When driven
by 8 crystal, 8 16 megohm resisitor should ba connected
from Xin 10 Xout in parallel with the crystal.

MODE (PIN 15)

The mode pin selects the pair of fiequencies used during
modulation and demodulation. A 0" on this pin selocts for-
ward channel operation; i.e. high-speed transmit and low-
speed receive. A 1" on this pin selects reverse channel
operation; i.e. low-speed transmit and high-speed receive.

ST, SELF TEST (PIN 16)

When 3 high level is placed on this pin, the demodulatoris
switched to the modulator frequencies and baud rate las
determined by Mode and Type pins). The modulator should
be looped back through the receive filter to the demodulator
for self test (echo back).

N.C. NO CONNECTION (PIN 17)
This pin is not bonded internally and should be left openin
normal operation.

TYPE (PIN 18)

This pin is used to select Bell 202 type operation and
CCITT V.23 operation. When the type input pinis a 1", Bell
operation is selected. When the type input pinis 3 “0"’", the
CCITT standard is selected.

An Bk, ANSWER BACK (PIN 19)

The answer back input causes the answer back tone to be
transmitted. The answer back tone is 2025 Hz for the Bell
mode and 2100 Hz for the CCITT modes. When a high fevel
is placed on the An Bk inpul pin, the Tx Car pin will output
an answer back tone and CTS will go 1o a high state, regard-
less of the state of RTS Isee Figure 1).

Tx Data, TRANSMIT DATA (PIN 20)

The transmit data input is the serial input to the
modulator. A high level causes a mark frequency to be
transmitied, a low level causes 3 space frequency 1o be
transmitted.

Tx Test, TRANSMIT TEST (PIN 21)

The transmit test output is @ square wave representation
of the modulator transmit frequency. It is used for test pur-
poses and should be left open in normal operation.
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FIGURE 1 — An Bk AND RTS.CTS TIMING

An Bk i ,t 5\

|

h /

RTS
N
l€——1RT7S.CTS— 14— fe—
Table 1
TS \R___ ]1
No Signal An Bk Signal No Signal Data
Tx Car

TABLE 1 — RTS-CTS DELAY TIMES

CTC CTB CTA Delay *
0 0 0 0ms
0 0 1 26.7 ms
0 1 0 40.0 ms
0 1 1 60.0 ms
1 0 0 133.3 ms
1 0 1 213.3 ms
1 1 0 266.7 ms
1 1 1 426.6 ms

® All delays are +1.7 ms

TABLE 2 — OPERATING MODES

Transmit Answer
Transmit Frequency Back
Type Mode Data Spec Actual Tone Application
0 2100 2099.32 CCITT V.23 75 Baud Receive
0 0 2100 1200 Baud Transmit
1 1300 1299 86 Forward Channel
0 450 450 CCITT V.23 1200 Baud Recerve
0 1 2100 75 Baud Transmit
1 390 390.5 Reverse Channe!
I 0 2200 | 2199 52 US 150 Baud Recene
1 0 2025 1200 Baud Transmit (Bell 202} ’
1 1200 1200 Forward Channel
0 510 50973 U.S. 1200 Baud Recewe (Bell 202)
1 1 390 150 Baud Transmit
1 30 390.5 Reverse Channel
Da.a= 0= Space * Crysial Frequency = 3.6864 MHz

=1= Mark
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Cy =20 pF = total parasitic capacitance, which includes
probe, winng, and l0ad capacitances

MC145450
FIGURE 2 — STO TIMING
STO /
KT\ y
st/ N_ A
g™ e le [RTS-CTS
fe—1STO—>y/—
s o Y ~
Data No Signal Data Data Data 900 Hz No Signal
T»> Car
FIGURE 3 — OUTPUT TEST LOAD A FIGURE 4 — OUTPUT TEST LOAD B
e I A Y ~¥/i I .
| Vee 1 | Vee
. | i
’ =6.1
[ Mupeiso 5 N3 M0 | [ Mmpg1s0 § 1= 619 KO |
1 1% 1%
| vy or Equiv ] V| or Equiv.
- +—id | | |
sy
I AL l | |
I $32k0 Z=cp |
1% MMD7000 MMD7000
l or Equiv l or Equiv.
<
= = = | | = = = |
Simulated TTL Load Sirnulated TTL Load
[SPERTICY T (WSSO Dkl S N S

C7 =20 pF = 1012l parasitic capacitance, which includes
probe, wiring, and load capacitances.

FIGURE 5 — TYPICAL MEDIUM-SPEED MODEM APPLICATION

Transmit Data

———
Parallel Format Dez1a Flow
Q N X o =] -
| |
Tetminal Tx Deta l | Tx Car 4 Telephone
Tran | Modulator I Duplexer = yotwork
| l
| MC 145450 | FSK
l | Format
I Bandpass
:}mrmna\ Bx Deg Demodulator | Ax Car Filter
ecewer I I and Limiter
| |

O

Recewve Data
Faralie! Format
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