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Mango Ripeness Grader

Kokiat Charaswashirakool
Kanitpong Sae-kong

Chusak Chavapradit  Advisor
Satip Ratanapasakorn Advisor
1895

Firmness and elasticity are physical properties that can be used to determine maturity
of fruitsNon-destructive determination of firmness and elasticity were performed by spring-
mass system. Impact-rebound response of spring-mass system on mango sample in terms of
induced voltage output was obtained by motivation of permanent magnet which fixed with the
hammer head through receiving coil. Response parameters was tested to be related with the
maturity of mangoes. Lower response: was achieved from mango with low firmness and
elasticity mango at ripening stage and higher response was achieved from mango with high

firmness and elasticity mango at under-mature stage
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[ HkRkE
I* Main Function *f
/* nquddandn */
J* MENUX.C *
/* ' ¥ /
/* Constant Variable */

#define ESCAPE  0x011b /* Define the Escape key */
#define ENTER  Ox1cOd I* Define the Enter key */
#define UPARR  0x4800 /* Define the Up-Arrow key */
#define DNARR 0x5000 [* Define the Down-Armrow key */
#define RTARR  0x4d00 [* Define the Right-Amrow key %/
#define LTARR  0x4b00 /* Define the Left-Arrow key */
#define F10 0x4400 * Define the F10 key */
#define TRUE 0x50 /* Another constant Define in use */

#idefine FALSE  0x05

#define OK 0x37

#define FAIL Oxaa

#idefine ON 1

#define OFF 0

{tdefine PI 3.14159
fidefine T_SCALE 10
#define MAXRANGE 0.50
#define MAXCONV 1750

/* Standard Include Libary */
#include <stdio.h>

#include <stdlib.h>

#include <bios.h>

#include <conio.h>

#include <graphics.h>
#include <mem.h>

#include <alloc.h>

#include <dos.h>

#include <math.h>

#include <string.h>
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$ 4o
M gafTInHANIYY ¥/

#include "thai.c” /* Thai Driver Function */

#include "display.c” /* Display I/O Function */
ffinclude “mymath.c” /* Mathmatic Function */
#include "initx.c” /* Initialize function */

#include "graph.c” /* Graphics Function */
#include "submenu.c” /* Submenu function  */

extern pcl818HG(int, unsigned int *);

int main_menu(int menu);
void show_menu(int menu,int item);

int numitem({7)={6.7,5.7,7,3.1};

void main(void)
{
int q,ex1,ex2;
Initialize();
if(!loadfont("normal4.fon™)) {
setcolor(LIGHTMAGENTA);
outtextxy(10,20,"No thai font NORMAL3.FON");

exit(1):};

draw_screen();
show_topbar(0);
show_bottombar("");

if ((q=first_initcardQ) != 0)
{
switch(q) {
case 1 : show_get("AT9arou hiny undneesnde hi'ldiSunld Driver. 1");break;
case 2 : show _gct("ﬂi’]%ﬂuﬂmﬂ‘lﬁ’lwi A/D 11");break;

case 3 : show_get("n3 29N Uy IN295 D/A 111");break;

}
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delay( 1000);

show_bottombar("n3asvereunounisIdam nuilyna 1y,
show_get("AnamysonvinTusunsumse lsi (ym) ™)
ex2=readkey();

if((ex2==0x1579)ll(ex2==0x1559))

ex1=TRUE;
else
show_get("nganAsInoumAndennounis 1oy
delay(500);
ex1=FALSE;
}
else
ex1=FALSE;
q=0;
cleardevice();

while(ex1==FALSE)
{
while((g=main_menu(q))!=6);
show_get("Anamsoanainlusunsunse i y/m) ™)
ex2=readkey();
if((ex2=0x1579)l(ex2==0x1559))

ex1=TRUE;

clearp();
k

closegraph();

clrser();

}

int main_menu(int menu)

{

int rdkey,item;

int menuactive=OFF;

draw_screen();

show_topbar(menu);

show_bottombar("nyauden Widedigesntsdnu);

item=0;

Y,

"
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while(!(((rdkey=readkey())==ENTER)& & ((menuactive==ON)ll{(menu==6))))

{

/™ Menu select control */

switch(rdkey){
case RTARR :{
item=0;
if(menu==6)

menu=0;

clse

menu+;
if(menu=6){

menuactive=0FF;

clearp();

}
show_topbar(menu);
if(menuactive==0ON) {

clearp();

show_menu(menu,item);

}

};break;
case LTARR :{
item=0;
if(menu==0){ \,..__,..
menu=6; :

menuactive=OFF;

clearp();

show_topbar(menu);

}

elsef
menu—;

show__topbar(menu);

}

if(menuvactive==0ON) {

clearp();

show_menu(menu,item);

}
};break;
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case UPARR :{
if((item==0)ll(menuactive==0FF)){
menuactive=OFF;
clearp();
}
else {
item—;
show_menu(mcr;u,itcm);
}
};break;
case DNARR :{
if((item+1==numitem[menu])l{(menuactive==0FF)){
menuactive=0ON;
item=0;
}
clse
item+;
if(menul=6)
show_menu(menu,itemy);
}ibreak;
case F10 :{ A
return(6);
k
case ESCAPE :{
return(6);

} /*End switch*/
} /*End while */
switch(menu){

case 0 : switch(item) {
case O : load_data(lowdat,"Low ");break;
case 1 : load_data(highdat,"High ");break;
case 2 : load_data(scandat,”Scan ");break;
case 3 : save_data(lowdat,"Low ");break;
casc 4 : save_data(highdat,"High ");break;
case 5 : save_data(scandat,"High ");break; };break;



case 1 : switch(item) {

case 0 :
casel :

case 2 :

case

case 4 :
case 5 :

case 6 :

.10

getADDress();break;
getDMA();break;
getINTerupt();break;
3:
getCHANELuse();break;
getGAINcode();break;
initcard();break;

};break;

case 2 : switch(item)

{

case 0 :

case | :

{
scan_data(lowdat);
clear_noise(lowdat);
make_to_linear(lowdat);
make_to_linear(lowdat);
make_to_linear(lowdat);
}oreak;

{

scan_data(highdat);
clear_noise(highdat);
make_to_linear(highdat);
make_to_linear(highdat);
make_to_linear(highdat);
Jbreals

case 2 : {

scan_data(scandat);
clear_noise(scandat);
make_to_linear(scandat);
make_to_linear(scandat);
make_to_lincar(scandat);
}Ybreak;

case 3 : analyse();break;

case 4 : testing();break;

};break;

getCONVERSrate();break
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case 3 : switch(item) {

case 0 : display_data(lowdat,"Low ");break;

case 1 : display_data(highdat,"High ");break;

case 2 : display_data(scandat,"Scan ");break;

case 3 : normal_graph(lowdat, LIGHTGREEN);break;

case 4 : normal_graph(highdat LIGHTRED);break;

case 5 : normal_graph(scandat, YELLOW);break;

case 6 : compare_graph();break;

};break;

case 4 : switch(item) {

case 0 :{
fine_peak(l_peak,lowdat);
analysis(l_peak,&I1_c,&1_k);
show_distrib(1_peak,&1_c,&I1_k,"Low Data");
}break;

case 1 :{
fine_peak(h_peak,highdat);
analysis(h_peak,&h_c,&h_k);
show_distrib(h_peak,&h_c,&h_k,"High Data");
};break; -

case 2 :{
fine_peak(s_peak,scandat);
analysis(s_peak,&s_c,&s_k);
show_disuib(s'_pcak,&s_c,&s__k,"Scan Data”);
};break;

case 3 :{
fine_peak(l_peak,Jowdat);
distribution _graph(l_peak LIGHTGREEN);
Jbreak;

case 4 : {
fine_peak(h_peak,highdat);
distribution_graph(h_peak, LIGHTRED);
Jbreak;



case 5 : {
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fine_peak(s_peak,scandat);

distribution_graph(s_peak, YELLOW);

Jbreak;

case 6 : {

fine_peak(l_peak,lowdat);
fine_peak(h_peak,highdat);
fine_peak(s_peak,scandat);

comp_dist_graph();

};break;

case 5 : switch(item) {

}

return(ienu);

}

case 0 : Joadconfig();break;

case 1 : saveconfig();break;

case 2 : displayCONFIG();break;

};break;

void show_menu(int menu,int item)

{
int i;

int startchar,endbar;

char menu_item{6}[7][25]={ {"9umsAUNTINgD

"Sruminonaney
"fumssiuuningou
"fiusmns

{"MINO0Y Address
"Huuiavinterupt
"dosiudanuavii
"AT IV OUUAINGS

(" wdeyanzingn
"sudeyauzinaaou

"MATOUNZNNUATAND

IS AUNSUNDU "

" ufssAuuziegn
" sfussinsiinagey
"L

" "I YEBd DMA

" rgnasinsuasdeya
" "SAnT vty
o

" grudoyanizwou
" "Snszideymimun

n}'
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{("HAAIAWSURYD RATT (R TES T KL TR
AR wETinAaY " rasmideyausingn
"nrmdeyausinden " "nrmdeyaunizmaney,
"Tumeunsd "1,
raamneiuzniegn L amlinnedusingey 7,
Aamswuziamaney " nsmideyausingn v,
nimdeyaunindou  nsmideyausizmagon”,
"nrToudiouna 1,
{umasimunuihyiu " auguenufiudeyn -,
"y "Ih

startchar=20+(72*menu);

endbar=33+(numitem[menu)*24);

setfillstyle(SOLID _FILL,LIGHTGRAY);

bar(startchar-10,29,startchar+152,endbar);

setcolor(BLUE);

rectangle(startchar-9,30,startchar+151 endbar-1);

setfillstyle(SOLID_FILL,WHITE);

bar(startchar-s,31+(itcm*24),startchar+l50,31+((itcm+1)*24));

for(i=0;i<numitem[menu};i++)

touttextxy(startchar,33+(24*1), BLACK ,menu_item[menu][i]);

TN
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- : . - y
1* Mathmatic Function */
m aguididmiunlszanafasaumsmendamaas ¥
/* MYMATH.C ' */
/ /
/* Function Prototype */

int round(double x);

int htoi(unsigned char hexa[]);

int fine_peak(struct peak_data_type trans[],float *data);
void analysis(struct peak_data_type trans[],float *c,float *k);
void clear_noise(float *dat);

void tellme(void);

struct peak_data_type /* Peak Point Format */
{
float value;
int address;
k
float s_c,1_c,h_c;

float s_k,1_kh_k;

int round(double x)
{
if(((double)(x-(int)x}) < 0.5000000000)
return((int)x);
else

return((int)(x+1));
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int htoi(unsigned char hexa[])
{
int size;
int index=0;
int returnval;
size=strlen(hexa)-1;

strupr(hexa);

while(index<size){ v

switch(hexa[size-index]){

case '0":returnval+=0;break;
case '1':retumval+=(int)pow(16,indcx);break;
case "2"returnval+=(2 * (int)pow(16,index));break;
case '3"returnval+=(int)(3 * pow(16,index));break;
case ‘4" returnval+=(int)(4 * pow(16,index));break;
case 'S"returnval+=(int)(5 * pow(16,index));break;
case '6"returnval+=(int)(6 * pow(16,index));break;
case '7"returnval+=(int)(7 * pow(16,index));break;
case '8"returnval+=(int)(8 * pow(16,index));break;
case '9":returnval+=(int)(9 * pow(16,index));break;
case 'A"returnval+=(int)(10 * pow(16,index));break;
case 'Breturnval+=(int)(11 * pow(16,index));break;
case 'C"returnval+=(int)(12 * pow(16,index));break;
case 'D'returnval=(int)(13 * pow(16,index));break;
case 'E'returnval+=(int)(14 * pow(16,index));break;
case Freturnval+=(int)(15 * pow(16,index));break;
default : return(-1);

}

index-++;

}

return(returnval);

}
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void clear_noise(float *dat)

{

int index;

float temp,overtemp,undertemp;

dat=dat+2;

/* Shift data pointer 2 address*/

for(index=2;index < MAXCONYV;index++) /* Start Clipping */

{

/* Set reference data to mean of two data later */

temp = ((*(dat-2)) + (*(dat-1)))/2.0;

overtemp = temp + 0.05;

undertemp = temp - 0.05;

if((*dat > overtemp) Il (*dat < undertemp))

dat++;

{ /* If data is impossible */

overtemp = overtemp + 0.03;

undertemp = undertemp - 0.03;

if(((*(dat+1)) > overtemp) |l ((*(dat+1)) < undertemp))

{ [* If data and pext data is impossible */
*dat = (((*(dat-1)) - (*(dat-2)))/2.0) + (*(dat-1));

} [* Data is next of linear function */
else /* If next data is possible but*/

{ /* impossible in data */
*dat = ((*(dat-1)) + (*(dat+1)))/2.0;

} /* Data is mean of last and next data */
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void make_to_linear(float *dat2)

{

int index;

/* Starting to linearity function */

dat2 +=2;

*(dat2-1) = (¥(dat2-2) + (*(dat2-1)))/2.0;

for(index=2;index < MAXCONYV;index++)
( .
*dat2 = ((¥(dat2-1) * 2.0) + (*dat2))/3.0;
dat2++;
}

int fine_peak(struct peak_data_type transf],float *data)
{
short int yespeak;
int index,numpeak firstaddress;
float aftdat,middat,nextdat,temp[5];
float *tempd;
tempd=data;
tempd-++;
index=0;numpeak=0;
[*Find the First point , define level input at over 0.1 v. */
while((*data < 0.1) && (index < MAXCONV-5))
{
index++;
data++;

}

firstaddress = index;
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[* Start Looping */
while((numpeak < 10) && (index < (MAXCONV-6)))
{
yespeak=0; [*peak attribute reset */
[*First get lowest data to initialvalue */
/*Use mean of 5 point to clear noise*/
index++;
data++;
aftdat=(*data + *(data+1) + *(data+2) + *(data+3) + *(data+4))/5.0;
index-++;
data++;
middat=(*data + *(data+1) + *(data+2) + *(data+3) + *(data+4))/5.0;
while((yespeak=0) && (index < MAXCONYV-5))
{
index+-+;
data++;
nextdat=(*data + *(data+1) + *(data+2) + *(data+3) + *(data+4))/5.0;
if((aftdat < middat) && (middat >= nextdat))
{ i~
if((numpeak!=1)ll((index-trans[0].address) > 250)){
trans{numpeak].value=(*(data+2) + *(data+3) + *(data+4))/3;
trans[numpeak].address=index+3;/* Find value at near peak point */
if(trans[numpeak].value > 0)
numpeak-++;
else;
Jelse;
yespeak=1;
Jelse |
aftdat=middat;
middat=nextdat;
}

e
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while((*data >= 0) && (index < MAXCONV-1))
/* Data range vary from under peak point to zero */
{
index++;
data++;

}
while((*data <= 0) && (index < MAXCONV-1))

/* Data range vary from under zero to zero again */

{
index-+;
data++;
}
}
if ((numpeak-1) < 9)

{
for(index=numpeak;index<10;index++) /* Clear data Out of adress range */

{
transfindex].address=trans[numpeak-1].address;
transfindex].value=trans[numpeak-1].value;
}
}
for(index=0;index<10;index++)
{
trans[index].address=trans[index].address - firstaddress;
}
return(1);
-
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void analysis(struct peak_data_type trans[],float *cfloat *k)
{
double kk[9],cc[9];
double temp;
int tempaddress;
int 1,x;
*c = trans[0].value;
for(i=1;i<%;i++)
{
tempaddress = trans[i}.address - trans[0].address;
if((trans[i].value != 0)&&(tempaddress != 0))
kk[i-1] = exp(((*c) * (-1.0))/((double)trans[i].value))/((double)tempaddress);
else
kk[i-1]=0;
}
/* *k = (Kk[0]+kk[1]+kk[2]+kk[3]+kk[4]+kk[ST+kk[6]+Kk[7]+Kk[8])/9.000; */
*k = (kk[0]+kk[1]+kk{2])/3.000;
for(i=1;i<9;i++)
{
tempaddress = trans[i].address - trans[0].address;
if(((trans[i].value) != 0) && ((tempaddress) != 0))
{
ccfi-1]=((double)trans[i].value)*exp(((double)*k) * ((double)tempaddress));
Jelse ccli-1]=0;
}
1* *¢ = (float)}((*c)Hcc[0]+cc[1]+cc[2]+cc[3Hcc[4]+cc[S]+cc[6]+ce[ 7] +cc[8])/10.0; */
*¢ = (float)((*c)+cc[0]+cc[1]+cc[2])/4.0;
}
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void tellme(void)

{
if(s_c >=h_c)
show_ger("uztirsimaneuily uniedeon y;
else
if((s_c < h_c)&&(s_c > 1_c))
show_get("uzaiaimazewiiu wzaiaue ;
else
if(s_.c =1_.c)
show_ger("uzainafinaaawiiy uzshddaszgn ),
else
if(s_c<l c)
show_get("uzu"Je'ﬁnﬂﬁami'lu wzigoudy "y

show_get("NgaIATI9TBUTOYaTTALINLIN qa-dou Tui);
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/ ** /
/* Submenu Function Call from Main Program */
 nquirdsdmiunshaudesdusenldin IWsunsumdn »
/* SUBMENU.C */

hkk */

/
/* Function Prototype */

int load_data(float *data,char datanamef[]);

int save_data(float *data,char datanamef]);

int loadconfig(void);

int saveconfig(void);

int analyse(void);

void displayCONFIG(void);

void getADDress(void);

void getDMA(void);

void getINTerupt(void);

void getCONVERSrate(void);

void getCHANELuse(void);

void getGAINcode(void);

void display_data(float *data,char dataname[]);

void show_distrib(struct peak_data_type trans[],float *cc,float *kk,char dataname[]);

void normal_graph(float *data,int color);

void compare_graph(void);

void distribution_graph(struct peak_data_type trans(],int color);
void comp_dist_graph(void);

int load_data(float *data,char datanamef(])
{

FILE *fpl;

char fname[30];

int index=0);

textmode(C80);

printf("Please input %s datafile names >> ",dataname);

')
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scanf("%s" fname);
setgraphmode(getgraphmode());
draw_screen();
show_ topbar(0);
fpl=fopen(fname,"r");
if(fpl==NULL)
{

show _get("'laiwu'?f"auﬂu%agaf < ngannalulaq >

index=readkey();

clearp();

return(0);

else {
while((!feof(fp1)) && (index<MAXCONV)){
fscanf(fp1,"%f" data);
show_bottombar("****").
data++;
index-++;

}

show_bottombar("8umnauiudoyas sudee);
delay(500);

clearp();

fclose(fpl);

return(index);

}
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int save_data(float *data,char dataname[])

{

FILE *fpl;
char fname[30];
int index;
textmode(C80);
printf("Please input %s datafile names >> ",dataname);
scanf("%s" fname);

*

setgraphmode(getgraphmode());
draw_screen();

show_topbar(0);

fpl=fopen(fname,"r");

if(fp1!=NULL)

{
show_bottombar("WiAiNSeiRoRY Aoanmisiveuiunie s <y/n>";
index=readkey();
if((index!=0x1579)ll(index!=0x1559))

{
clearp();
fclose(fpl);
return(0);
]
else fclose(fpl);
}
fpl=fopen(fname,"w");
for(index=0;index < MAXCONYV;index++)
{
fprintf(fpl,"%f\n", *data);
show_bottombar(">>>>");
data++;

}
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show_bottombar("ifiufiraaitudeyaif sudbu);
delay(500);
clearp();
fclose(fpl);
return(index);

}

int loadconfig(void)

{

FILE *fpl;

char fname[30]="config.cfg";

fpl=fopen(fname,"r");
if(fp1==NULL) {
setgraphmode(getgraphmode());
draw_screen();
show_t<.>pbar(6);
show_bottombar(* Iinudentludeyat < nyanneulaq >
getch();

clearp();
show_bottombar(" ");

fclose(fpl);

return(0);

else |

printf("aConfigration Loading...\n");

param[0]=getw(fpl); /¥ Board NO. */
param{1]=getw(fpl); /* Add */
param[2]=getw(fpl); /* DMA */

param[3]=getw(fp1);
param{4]=getw(fpl); /* IRQ */
param{5]=getw(fp1); /*C1 */
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param[6]=getw(fp1); /*C2 *
param{7]=getw(fp1); /* Trigger mode */
param(8]=getw(fpl); /* Cyclic mode */
param[14]=getw(fpl); [* Conv number*/
param[15]=getw(fpl); /* Start chanel */
param[16]=getw(fpl); /* Stop chanel */
param([17]=getw(fpl); /* Gain code  */

fscanf(fp1,"%!",&convrate);
setgraphmode(getgraphmode());

draw_screen();

show_topbar(6);
show_bottombar("8usinIuguIniiudoyais suise™);
delay(500);

clearp();

fclose(fpl);

return(1);

}

int saveconfig(void)

{

FILE *pl;

char fname2[30];

int index;

textmode(C80);

printf("Please input config file names >> ");
scanf("%s" fname2);
setgraphmode(getgraphmode());
draw_screen();
show_topbar(6);
fpl=fopen(fname2,"r");
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if(fp1!=NULL) { '

A 8 o 9 - o A '
ShOW__gct("WUllﬂi“fﬂlﬂU?ﬂu ﬂﬂ\’ﬂ]ﬂﬂﬂﬂ“ﬂ"iﬂ‘ﬂ <y/n>");

index=readkey();

if((index==0x1579)li(index==0x1559)) {

clearp();

show_bottombar(" I3 Asiounu™;

fclose(fpl);
return(0); }
else fclose(fpl);

}
fpl=fopen(fname2,"w");
putw(param({0],fp1);
putw(param[1],fp1);
putw(param{2],fpl);
putw(param[3],fp1);
putw(param{4],fp1);
putw(param(5].fp1);
putw(param{6],fp1);
putw(param{7],fpl);
putw(param[8],fp1);
putw(param[14],fp1);
putw(param{15],fp1);
putw(param(16]fp1);
putw(param[17],fp1);
fprintf(fp1,"%1",&convrate);
getgainset(param{17]);

show_bouombar("xﬁuﬁ'amuﬂm?uu%'euué'?");

delay(500);

clearp();

fclose(fpl);

return(1);

}

/* Board NO. */

/* Add */
/* DMA U
/* IRQ X
r*Cl *
r*C2 *

/* Trig mode %/
/* Cyclic mode */
f* Conv number*/
[* Start chanel */
/* Stop chanel */
/* Gain code ¥/

[*ConversRate */



void displayCONFIG(void)
{
int i;

textmode(C80);

printf("Configuration Value\n\n");

printf("Number of Card
printf("Base [/O Address

printf("DMA chanel of buffer A :
: %d \n",param([4]);

printf("IRQ level
printf("Pacer Rate  Cl1
printf("Paéer Rate C2
printf("Internal pacer Trigger
printf("Non-Cyclic Mode
printf("A/D Conversion number
printf("A/D Start chanel
printf("A/D Stop chanel
printf("Input Data range
printf("Gain code set to
printf("\n\n Press Any key");
getch();
setgraphmode(getgraphmode());
draw_screen();

show_topbar(6);
}

void getADDress(void)
{

char addstr[30};

int addint=16;

int rdkey=0;

W28

: %d \n",param[0]);
: %x \n",param[1]);

%d \n",param[2]);

: %d \n",param[S5]);

: %d \n",param[6]);

: %d \a",param[7]);

: %d \n",param(8]);

: %d \n",param[14]);

: %d \n",param[15]);

: %d \n",param[16]);

: +/- %1.1f V\a",range);
: %x ",param([17]);
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char nameADD[32][4]={"200","210","220","230","240","250","260","270",
"280","290","2A0","2B0","2C0","2D0","2E0","2F0",
"300","310","320","330","340","350","360","370",

. "380","390","3A0","3B0","3C0","3D0","3E0","3F0" };

int valADD[32]={0x200,0x210,0x220,0x230,0x240,0x250,0x260,0x270,
0x280,0x290,0x220,0x2b0,0x2c0,0x2d0,0x20,0x2f0,
0x300,0x310,0x320,0x330,0x340,0x350,0x360,0x370,
0x380,0x390,0x320,0x3b0,0x3c0,0x3d0,0x3e0,0x3f0 };

strepy(addstr, "lBANANGIAY Adress (000-0£0) : );
strcat(addstr,name ADD{addint]);

show_get(addstr);
while((rdkey=readkey())!=ENTER){

switch(rdkey)({
case UPARR:{
if(addint==31)
addint=0;
else
addint++;
Jbreak;
case DNARR:{
if(addint=0)
addint=31;
else
addint--;
jbreak;
case ESCAPE:{
clearp(); *

}

}
strepy(addstr, "IDANIIAY Adress (000-0£0) : );

strcat(addstr,nameADD{addint]);
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show_get(addstr);
}
param[1}=valADD{addint];
clearp();
}

void getDMA(void)

{

char dmastr[30];

int dmaint=1;

int rdkey=0;

strepy(dmastr,"{A8AMNOIAY DMA (1,3) : *;
strcat(dmastr,"1");

show_get(dmastr);
while((rdkey=readkey())!=ENTER){

switch(rdkey){
case UPARR:{
if(dmaint==3){
dmaint=1;
strepy(dmastr, IGoAMINUIAY DMA (1,3):™);
strcat(dmastr,"1");
}
else{
dmaint=3;
strepy(dmastr, "@8AMNIGIAY DMA (1,3) : ");
strcat(dmastr,"3");
}
show_get(dmastr);
}break;
case DNARR:{
if(dmaint=1){

dmaint=3;
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strepy(dmastr, IBAMANGE@Y DMA (1,3) : *;
strcat(dmastr,"3");
}
else{
dmaint=1;
strepy(dmastr,"@BnMGIY DMA (1,3) : ");
strcat(dmastr,"1");
}
show_get(dmastr);
Jbreak;
case ESCAPE:{ clearp();
}

}
param[2]}=dmaint;
clearp();

}

void getINTerupt(void)
{
char intstr[40];
char intname[2]="5";
int intint=5;
int rdkey=0;
strepy(intstr, "lABANNOIAY Interup (2-7) : ");
strcat(intstr,intname);
show__get(intstr);
while((rdkey=readkey())!=ENTER){
switch(rdkey){
case UPARR:{
if(intint==T){

intint=2;
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intname[0]="2";
}
else{
intint++;
intname[0]4+;
}
}break;
case DNARR:{
if(intint=2){
intint=7,;
intname[0]="7";
}
else |
intint--;
intname[0]--;
}
jbreak;
case ESCAPE:{
clearp();
)
}
strepy(intstr,"iABANNGIAY Interup (2-7) : ");
strcat(intstr,intname);
show_get(intstr);
}
param[4]=intint;
clearp();
}
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void getCONVERSrate(void)
{
char conrates'tr[40];
char convname[10]="5000";
long int convint=5000;
double pacerrate;
int rdkey=0;
strepy(conratestr,"[Gondaasimsutlasdoya : ")
strcat(conratestr,convname);
show_ get(conratestr);
while((rdkey=readkey())!=ENTER){
switch(rdkey){
case UPARR:{
if(convint=—maxrate){
convint=500;
}
else{
convint+=500;
}

Itoa(convint,convname,10);

strcpy(conratesn',"li‘iilﬂﬁ'ﬂﬂﬂﬂ’ﬁuﬂmﬂﬂgﬁ A

strcat(conratestr,convname);
show_get(conratestr);
Jbreak;
case DNARR:{
if(convint=500){
convint=maxrate;
}
else|
convint-=500;
}

Itoa(convint,convname,10);
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strepy(conratestr,"iagndaas Mslasdoya : ")

strcat(conratestr,convname);

show_get(conratestr);
Jbreak;
case ESCAPE:{
clearp();
}
}
}
param[5]=convint/100;
param[6]=10;
clearp();
}
void getCHANELuse(void)
{ .
char chstr[40];

char chname[16][3]={"0","1","2","3","4","5","6","7","8","9","10","11","12","13","14","15" };
int chint=0;
int rdkey=0;
strepy(chstr, l@pAMIITImYTOITUTOYA (0-15) : )
strcat(chstr,chname[chint]);
show__get(chstr);
while((rdkey=readkey())!=ENTER)({
switch(rdkey){
case UPARR:{
if(chint==15){
chint=0;
}

elsef
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chint++;

Jbreak;
case DNARR:{
if(chint==0){
chint=15;

else {

chint--;

Jbreak;
case ESCAPE:{
clearp();
}

}
strcpy(chstr,"xﬁaﬂnmmam?aai'm’faga ©-15) : ");
strcat(chstr,chname{chint]);
show_get(chstr);

}

param(15]=chint;

param{16]=chint;

clearp();

}

void getGAINcode(void)

{

char gainstr{40];

int rdkey;

int index;

struct gainconst{
int code; /*Gain code*/
int sett;  [*Setting time*/

char name[6];
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float range; [*Range of data*/
long int maxc; /*¥Max coversion Rate x 1kHz*/

}gaincode[4];

gaincode[0].code=0x00; /*Sett Constant Gain Code +/- 5.0 V¥/
strepy(gaincode{0].name,"”5.0 V");

gainco‘cle[Onge::S.O;

gaincode[0].sett=23;

gaincode[0].maxc=40000l;

gaincode[1].code=0x09; /*Sett Constant Gain Code +/- 1.0 V¥/
strepy(gaincode[1]).name,"1.0 V");

gaincode[1].range=1.0;

gaincode[1].sett=26;

gaincode[1].maxc=350001; _

gaincode[2].code=0x01; /*Sett Constant Gain Code +/- 0.5 V*/
strcpy(gaincodef2].name,"0.5 V");

gaincode[2].range=0.5;

gaincode[Z].s;t=28;

gaincode[2].maxc=35000l;

gaincode[3].code=0x0a; /*Sett Constant Gain Code +/- 0.1 V¥/
strcpy(gaincode[3].name,"0.1 V");

gaincode[3].range=0.1; .

gaincode{3].sett=23;

gaincode[3].maxc=70000I;

strepy(gainstr, IdenssAUTyaut : +- )
strcat(gainstr,gaincode[index].name);
show_get(gainstr);
while((rdkey=readkey())!=ENTER){
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switch(rdkey){
case UPARR:{
if(index==3)
index=0;
else
index++;
Jbreak;
case DNARR:{
if(index=0)
index=3;
else
index--;
}break;
case ESCAPE:|{
clearp();

}
strcpy(gainstr,"lailﬂixﬁ’uﬁ"illuﬂl"']ﬂllﬂ'l T4
strcat(gainstr,gaincode[index].name);
show_get(gainstr);

}
param[17]=gaincodefindex].code;
sett=gaincode(index].sett;
range=gaincode[index].range;
maxrate=gaincode[index].maxc;
strcpy(namerange,gaincode[index].name);
clearp();
if (convrate > maxrate)
{
show_get("fiudiou daasmsutlasdyanaanmnuly nmy;

show_bottombar("ngai1nayulaa™);
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getch();
clearp();

else

clearp();

int analyse(void)
{
analysis(s_peak,&s_c,&s_k);
analysis(l_peak,&1_c,&l_k);
analysis(h_peak,&h_c,&h_k);
if(h_peak[1].value==0.0)
{
show_get("toyauziingouda hill wie doyaililamy;
delay(800);
return(0);
Jelse
if(1_peak[1].value==0.0)
{
show_get("Soyanzingnda il w5e doyaiiilym;
delay(800);
return(0);
lelse
if(s_peak[1].value=20.0)
{
show_get("foynuzaiae il 1 li'ldnaaou nie foyaliilgm:);
delay(800);
return(0);
Jelse
tellme();clearp();return(1);
}
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void testing(void)
{

int rdkey;
clearp();

a o =4 v
show_get("isumhmisinudoyanziizmadey <nzannalulagsm;

if(readkey()!=ESCAPE)
{
scan_data(scandat);
clear_noise(scandat);
make_to_linear(scandat);
make_to_linear(scandat);
miake_to_linear(scandat);
}

show_get("iTummsiszulanadoya <njannal)ulags");

if(readkey()!=ESCAPE)
{

analyse();

}

void display_data(float *data,char datanamel[])
{

nt i;

textmode(C80);

printf("%s Data value \n",dataname);

printf("Data no.  value Data no.
for(i=0;i<875;i++)

{

printf("%4d %1.3f %4d

(data+875));

value \n");

%1.3f \n",1,*(data),i+875,*



N.40
if ((1%25)==0)

if(readkey()=ESCAPE)

break;
data++;
}
setgraphmode(getgraphmode());
draw_screen();

show_topbar(2);
}

void show_distrib(struct peak_data_type trans[],float *cc float *kk,char dataname[])

{

int i,tempaddress;

textmode(C80);

printf(" Peak Data value of %s\n",dataname);
printf(" ', |
printf(" Peak no.  Peak value Peak Address
for(i=0;i<10;i++)

{
tempaddress = trans[ij.address - trans[{0].address;
printf(" %2d %1.4f %4d

value, trans[i].address,tempaddress);

}

printf("\n\n");

printf("  Constant Value: C = %1.50n",*cc);
printf(" | = %1.50a", *kk * 1000);
readkey();

setgraphmode(getgraphmode());
draw_screen();
show_topbar(2);

}

Address abs\n™);

%4d

\n",i+1,trans[i}.
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void normal_graph(float *data,int color)

{
int rdkey;
int timerange=0;
int maxpage;
maxpage=(MAXCONV/250)-2;
clearp();
DrawGraphLine(0,T_SCALE," ms","time");
write_legend(color);
GraphPlot(data,color);
show_bottombar("ngainam]u d1o-41 wiodendrenm , na1jy ESC esumsvhaury;
while((rdkey=readkey())!=ESCAPE){
switch (rdkey){
case RTARR :{
if(timerange<maxpage)
{
timerange++;
data=data+250;
}
clearp();
DrawGraphLine(timerange*T_SCALE,T_SCALE,"
ms","time");
write_legend(color);
GraphPlot(data,color);
}break;
case LTARR :{ ~
if(timerange>0)
{
timerange—;
data=data-250;
}
clearp();
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DrawGraphLine(timerange*T_SCALE,T_SCALE,"

ms","time");
write_legend(color);
GraphPlot(data,color);
Jbreak;
}
}
clearp();

void compare_graph(void)
{
int rdkey;
int timerange=0;
int maxpage=(MAXCONV/250)-2;
clearp();
DrawGraphLine(0,T_SCALE," ms","time");
write_legend(0);
GraphPlot(highdat, YELLOWY);
GraphPlot(lowdat, LIGHTGREEN);
GraphPlot(scandat, LIGHTRED);
show_bottombar("n3a1nA1] 3 -4 eidontasaa ARY N ESC iosunsvhaum;
while((rdkey=readkey())!=ESCAPE){
switch (rdkey){
case RTARR :{if(timerange<maxpage)
timerange++;
clearp();
DrawGraphLine(timerange*T_SCALE,T_SCALE,"”
ms","time");
write_legend(0);
GraphPlot(&highdat[timerange*250], YELLOW);
GraphPlot(&lowdat[timerange*250],LIGHTGREEN);
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GraphPlot(&scandat[timerange*250],LIGHTRED);
}break;
case LTARR :{if(timerange>0)
timerange--;
clearp();
write_legend(0);

DrawGraphLine(timerange*T_SCALE,T_SCALE,"”

ms","time");
GraphP‘lot(&highdat[timerange*ZSO],YELLOW);
GraphPlot(&lowdat[timerange*250], LIGHTGREEN);
GraphPlot(&scandat[timerange*250],LIGHTRED);
Jbreak;

}
}
clearp();

void distribution_graph(struct peak_data_type trans[],int color)
{

clearp();

DrawGraphLine(0,1000,"","data no.");

write_legend(color); )

PlotDgraph(trans,color);

show_bottombar("nA1} 4 ESC desumshanny;
while(readkey()!=ESCAPE);

clearp();
}
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void comp_dist_graph(void)

{

clearp();
DrawGraphLine(0,1000,"","data no.");
write_legend(0);
PlotDgraph(l_peak, LIGHTGREEN);
PlotDgraph(h_peak, LIGHTRED);
PlotDgraph(s_peak, YELLOW);
show_bottombar("Af1) 1 ESC desumsiomm;
while(readkey()!=ESCAPE);

clearp();

}
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J— — y
/* Thai language function *f
/* nqufduiatussuualng *
I* THALC *
o . . s y

/* Function Prototype */

void drawfont(int x,int y,int color,int inchar);

char Fontpic[256][20];

int loadfont(char filename[});

void touttextxy(int x,int y,int color,unsigned char St[]);

int tstringin(int x,int y,int color,int length,unsigned char *strin);

/* Start at ASCIT=0x20 */
unsigned char SMOtable[96]=
{0x20,0x2e,0x2e,0xf2,0x£3,0xf4,0xd1,0xa7,
0x£6,0x£7,0x£5,0xf9,0xc1,0xa2,0xe3,0xbd,
0Oxa8,0xc5,0x2f,0x2d,0xc0,0xb6,0xd8,0xd6,
0xa4,0xb5,0xab,0xc7,0xb2,0xaa,0xcc,0x3f,
. 0xf1,0x¢4,0x25,0xa9,0xaf,0xae,0xe2,0xac,
0xe7,0xb3,0xeb,0xc9,0xc8,0x3f,0xec,0xcf,
0xad,0xf0,0xb1,0xa6,0xb8,0xea,0xce,0x22,
0x29,0xeb,0x28,0xba,0x5¢,0xcS,0xd9,0xf8,
0x60,0xbf,0xd4,0xe1,0xal,0xd3,0xb4,0xe0,
0xe9,0xc3,0xe8,0xd2,0xca,0xb7,0xd7,0xb9,
0xc2,0xe6,0xbe,0xcb,0xd0,0xd5,0xcd,0xe4,
Oxbb,0xd1,0xbc,0xb0,0x7c,0x2c,0x7e,0x 7 };
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int tstringin(int X,int y,int color,int length,unsigned char *strin)
{
unsigned char oldchar[80],dummy[80],dummy2[10],readin,subreadin;
int a,xx,Xy,slong,curinv;
char far *bkarea;

int THAI =0;

if((bkarea = farmalloc(length*l60))=W) return 0;
sprintf(oldchar,”%s",strin); /*store old string */
xx=0;
for (a=0;(a<length)& & (*(strin+a)!=0x0);a++);
while (a<length)
{
*(strin+a)=0x00;a++;
}
if((bkarea = farmalloc(length*160))==NULL) return 0;
slong = length*8;
getimage(x,y,x+slong,y+20,bkarea);
do {
putimage(x,y,bkarea, COPY_PUT);
sprintf(dummy?2,"%%.%ds" length);
sprintf(dummy,dummy?2,strin);
touttextxy(x,y,color,dummy);
curinv = 0;
for(a=0;a<xx;a++)
if((*(strin+a)=209)ll
((*(strin+a)>211)& & (*(strin+a)<220))ll
((*(strin+a)>230)& & (*(strin+a)<239)))
curinv++;

setcolor(WHITE);
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if(THAI)
bar(x+(xx-curinv)*8,y+16,x-Hxx-curinv)*8+6,y+17);
else
bar(x-Hxx-curinv)*8,y,x+xx-curinv)*8+7,y+15);

readin = getch();

if(readin<0x20)

{

switch(readin)
{
case 0x00 : subreadin = getch();  /* arrow detect®/
if((subreadin=75)&&(xx>0)) {
XX~}
}
if((subreadin=77)& & (xx<length)) {
XX++;
}
break;
case 0x1b : sprintf(strin,"%s",oldchar); /* restore old*/

farfree(bkarea);

return 1;

case 0x07 : for(a=xx;a<length-1;a++) /* del character<AG> ¥/

*(strin+a) = *(strin+a+1);
*(strin+length-1) = 0x0;
break;
case 0x08 : if (xx>0) [* del character <DEL> */
{
XX~
for (a=xx;a<length-1;a++)
*(strin+a) = *(strin+a+1);
*(strin+Hength-1) = 0x0;
}
break;
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}

else
if(readin=—=0x60)

THAI = !THAIL,
else

{
if(THAI) readin = SMOtable[readin-0x20];

for(a=length-2;a>=xx;a--) /* insert character */
*(strin+a+1)=*(strin+a);
for(a=0;a<xx;a++)
if(*(strin+a)<0x20)*(strin+a) = 0x20;
*(strin+xx) = readin;
if(xx<(length-1))xx-++;
}
}while(readin!=0x0d);
farfree(bkarea);

return(1);

int loadfont(char filename[])

{
FILE *tfile;

if((file=fopen(filename, "rb"))==NULL) return 0;
fread(&Fontpic,5120,1,tfile);

return(1);
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void drawfont(int x,int y,int color,int inchar)
{
int i,j;
for(i=0;i<20;i++)
{
for(j=0;j<8;j++)
{
if (((Fontpic[inchar][i]>>(7-j))&1))
{
putpixel(x+j,y+,color);
}

void touttextxy(int x,int y,int color,unsigned char St[])
{
int count=0;
int a=0;
int test;
while((St{count] = 0)&(count<128))
{
test = (int)St[count];
if ((test=209li((test>211)& & (test<220)ll((test>230)& &(test<239)))
drawfont(x+a-8,y,color,test);
else |
drawfont(x+a,y,color,test);
a+=8;
}

count++;
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[rx* o /
r* Display,Input,Output Function */
/* ntjuﬁ1%'3?°n11§'ummﬂmnauaz%’ui’faya */
/* DISPLAY.C */
[** * o /
r* Function Prototype */

void  show_topbar(int menu);

void  draw_screen(void);

void  clearp(void);

int show_bottombar(unsigned char outstr{]);

int readkey(void);

int getname(unsigned char names[],int menu);

void  show_get(unsigned char outstr[]);

void  write_legend(int graph_name);

void clearp(void)

{

setviewport(1,29,638,449,1);

clearviewport();
setviewport(0,0,639,479,1);

}

void draw_screen(void)

{

setlinestyle(0,0,1);

setbkcolor(BLUE);

setcolor(YELLOW);

line(0,28,639,28);

line(0,450,639,450);

rectangle(0,0,639,479);

setcolor(BLACK); }

e

it
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void show_topbar(int menu)

{

setfillstyle(SOLID_FILL,LIGHTGRAY);

bar(2,2,637,26);

setfillstyle(SOLID_FILL,WHITE);

bar(12+(menu*72),4,12+((menu++)*72),25);

touttextxy(20,5,BLACK,"uffudoya matunu s qloya  Tmswd dafmua
@nldauy;

}

int show_bottombar(unsigned char outstr{])
{

setfillstyle(SOLID_FILL,LIGHTGRAY);
bar(2,452,637,477);
touttextxy(20,455,BLACK outstr);
return(1);

}

int readkey(void)
{
while (bioskey(1)==0);
return(bioskey(0));
}

void show_get(unsigned char outstr{])

{
setfillstyle(SOLID_FILL,LIGHTGRAY);
bar(100,220,540,249);
rectangle(101,221,539,248);
touttextxy(112,226,BLACK ,outstr);

}
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int getname(unsigned char names(],int menu)
{

textmode(C80);

printf("Please input file names >> ");
scanf("%s",names);
setgraphmode(getgraphmode());
draw_screen();

show_topbar(menu);

return(1);

}

void write_legend(int graph_name)
{
switch(graph_name){

case YELLOW : {

/* Open Text Mode */

* Restore Graphics Mode */

case LIGHTGREEN : {

case 0 :{

setcolor(YELLOW);
1ine(520,45,545,45);
touttextxy(550,33, YELLOW, "Ua naaoy");

Jbreak;
case LIGHTRED :{

setcolor(LIGHTRED);

line(520,45,545,45);
touttextxy(550,33,LIGHTRED, "4212980U");
}break;

setcolor(LIGHTGREEN);

line(520,45,545,45);
touttcxtxy(550,33,LIGI-I'I‘GREEN,"!JzﬁN’q ");
Jbreak;
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setcolor( YELLOW); N
line(520,45,545,45);
touttextxy(550,33, YELLOW, "ug3i 4maaey”);

setcolor(LIGHTRED);
line(520,69,545,69);
touttextxy(550,57, LIGHTRED, "N 180U");

setcolor(LIGHTGREEN);

line(520,93,545,93);

touttextxy(550,8IJ.,IGI-ITGREEN,"USﬁ’Nq ");
Jbreak;
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/* Graphics Function */
ro aduidedmiunsugamameniin */
/* GRAPH.C */
/ ‘ /

r* Function Prototype *f

void Initialize(void);

void DrawGraphLine(int timestart,int timescale,char unit{],char datname[]);
void GraphPlot(float *data,int color);

void PlotDgraph(struct peak_data_type trans[],int color);

/* Special Variable Use in Module *f

int  GraphDriver; /* The Graphics device driver £

int GraphMode; /* The Graphics mode value ¥

int ErrorCode; /* Reports any graphics errors -

void Initialize(void)

{

GraphDriver = DETECT; /* Request auto-detection */

initgraph( &GraphDriver, &GraphMode, "" );

ErrorCode = graphresult(); /* Read result of initialization */

if( ErrorCode != grOk ) /* Error occured during init  */
{
printf(" Graphics System Error: %s\n", grapherrormsg( ErrorCode ) );
exit( 1);

}
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void DrawGraphLine(int timestart,int timescale,char unit{],char datnamef])
{ .
char ostr{15]="";
setcolor(LIGHTGRAY);
setlinestyle(SOLID_LINE,0, NORM_WIDTH);
line(70,40,70,440); /* Draw Y-Axis Line */
line(68,40,72,40); /* Y-Axis Scale Line */
line(68,80,72,80);
line(68,120,72,120);
line(68,160,72,160);
line(68,200,72,200);
line(68,280,72,280);
line(68,320,72,320);
line(68,360,72,360),
line(68,400,72,400);
line(68,440,72,440);
line(70,240,570,240); /* Draw X-Axis Line */
line(320,238,320,242); /* X-Axis Scale Line */
line(570,238,570,242);

settextstyle(SMALL_FONT,HORIZ_DIR 4);
strepy(ostr,"+");
strcat(ostr,namerange);

outtextxy(8,40,ostr); /* Write UPPER Range Scale text */

"oy,

strepy(ostr,”-");

strcat(ostr,namerange);

outtextxy(8,432,0str); /* Write LOWWER Range Scale text */
outtextxy(8,225," 0.00V.");

itoa(timestart,ostr,10); J* Left Time Scale */

strcat(ostr,unit);

outtextxy(16,245,ostr);
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itoa(timestart+(timescale),ostr,10); [* Middle Time Scale */
strcat(ostr,unit);
outtextxy(310,245,ostr);

itoa(timestart+(2*timescale),ostr, 10);

strcat(ostr,unit);
outtextxy(560,245,0str); /* Right Time Scale */
outtextxy(560,225,datname); /* Data name/type */

settextstyle(DEFAULT_FONT,HORIZ_DIR,1);
}

void GraphPlot(float *data,int color)
{

int i,x,y;

for(i=0;i<500;i++){
y=240-round(((*data)*200.0)/(float)range);
Xx=70+i;
putpixel(x,y,color);
data++;

}

void PlotDgraph(struct peak_data_type trans[],int color)
{

int x[10,y[10],i;

x[0]=80;
y[0]=240-round(((trans[0].value)*200.0)/(float)range);
x[1]=70+round(((float)trans[1].address/4.0));
y[1]=240-round(((trans[1].value)*200.0)/(float)range);
x[2]=70+round(((float)trans[2].address/4.0));
y[2]=240-round(((trans[2].value)*200.0)/(float)range);
x[3]=70+round(((float)trans[3].address/4.0));
y[3}=240-round(((trans[3].value)*200.0)/(float)range);
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x[4]=70+round(((float)trans[4].address/4.0));
y[4)=240-round(((trans[4].value)*200.0)/(float)range);
x[5}=70+round(((float)trans[5].address/4.0));
y[5]=240-round(((trans[5].value)*200.0)/(float)range);
x[6]=70+round(((float)trans[6].address/4.0));
y[6]=240-round(((trans[6].value)*200.0)/(float)range);
x[7]=70+round(((float)trans[7].address/4.0));
y[71=240-round(((trans[7].value)*200.0)/(float)range);
x[8]=70+round(((float)trans[8].address/4.0));
y[8]=240-round(((trans[8].value)*200.0)/(float)range);
x[9}=70+round(((float)trans[9].address/4.0));
y[9)=240-round(((trans[9].value)*200.0)/(float)range);
setcolor(color);
for(i=1;i < 10;i++)

{
line(x[i-1],y[i-1}.x[il.y[iD);
}
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o . R /
/* Initialize Fuaction *f

I* ntjnﬁﬁ'eﬁm%’ummsnﬁauumnmsuaz%’nffaqa ¥/
r* INITX.C */

/ /

/* Function Prototype */

extern pcl818HG(int,unsigned int *); /* Call Function form Drivers */
int getgainset(int numgain);

int scan_data(float *data);

int first_initcard(void);

void initcard(void);

float lowdatfMAXCONV]; /* Storage Low Data */
float scandat{MAXCONV]; /* Storage Scan Data */
float highdatfMAXCONV]; [* Storage High Data */

struct peak_data_type h_peak[10],_peak[10],s_peak[10];/* Storage Peak Point Data %/

int scanint[3];

int far *pdat;

float range=1.0; /* Data range (+/- V.) b
int sett=28; /* Setting time (us) */
long int convrate=5000; /* Current Conversion Rate *f
long int maxrate=400001; /* Maxrate of Current gain code */
unsigned int param{60]; /* Current Parameter */
unsigned int daconv=0; /* D/A Conversion Code */
unsigned char namerange[7]="1.0V"; /* Range text */

int getgainset(int numgain)
{
int index=0;

struct gainconst{

int code: [*Gain code*/
char name[6];
float range: /*Range of data*/

int sett; /*Setting time*/
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int maxc; /*Max coversion Rate x 1kHz*/

}gaincode[4];

/* Constant Array Variable setting */

gaincode[0].code=0x00; /*Sett Constant Gain Code +/- 5.0 V*/
strepy(gaincode[0].name,"5.0 V");

gaincode([0].range=5.0;

gaincode[0].sett=23;

gaincode[0].maxc=40;

gaincode[1].code=0x09;  /*Sett Constant Gain Code +/- 1.0 V*/
strepy(gaincode{1].name,"1.0 V™);

gaincode{1].range=1.0;

gaincode[1].sett=26;

gaincode[1}.maxc=35;

gaincode[2].code=0x01; /*Sett Constant Gain Code +/- 0.5 V*/
strepy(gaincode{2}).name,"0.5 V*");

gaincode[2].range=0.5;

gaincode[2].sett=28;

gaincode[2].maxc=35;

gaincode[3].code=0x0a;  /*Sett Constant Gain Code +/- 0.1 V¥/
strepy(gaincode{3).name,"0.1 V*);

gaincode[3].range=0.1;

gaincode(3].sett=23;

gaincode[3].maxc=7;

while((numgain!=gaincodefindex].code)& & (index!=4))
index-+;
if (index==4)
return(0);
elsef
range=gaincode[index].range;
sett=gaincode[index].sett;

maxrate=gaincode{index].maxc * 1000;
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strepy(namerange,gaincode(index].name);
return(1);

}

int scan_data(flcat *data)
{
int ix;
int val,dtl,dth,adl,adh;
int gcode=0x01; /* Gain code set to +/- 0.5 V.*/
int port=param(1]; /* Port number in use equal param[1]*/
float DataBuf;
show_bottombaz("x?umsdm%’agammmmws");
delay(500);
show_bottomba:("ﬁfuzuuﬁdnszxmn nazsudgau”);
delay(300);
show_bottombar("fdee1us1 njansednng )
val=0x30;
outportb{port+9,val); [* Performing software trigger */
if(inportb(port+9) != val) /* verified Control register Status */
{
show _gct("ﬂllﬂiyfg?ﬂﬁuﬂd’iﬂi‘dﬁ'ﬂ n"; .
readkey();
clearp();
return(0);
}
outportb(port+8,1); /* Clear Interupt request */
i=inportb(port+8);
if ((i & 0x20)!=0x20)
{
show _gct("wuﬂmummﬁummwa"n ey,
readkey();
clearp();
return{0);

}



H.61

outportb(port+2,0); [* Start Stop chanel set to 0 */
outportb(port+1,gcode); /* Set Gain code to +/- 0.5 V. */
if(inportb(port+2) != 0x00 ) /* Check Start Stop Chanel */

{

show_get("fivuntseiudoyeolildn;

readkey();

clearp();

return(0);

}
outportb(port+4,0x00); /* Make D/A chanel 0 to 2.5 v.*/
outportb(port+5,0x80);
outportb(port+4,0x00); /* Make D/A chanel 0 to 0 v.*/
outportb(port+5,0x00);
delay(5);
outportb(port+4,0x00); /* Make D/A chanel 0 to 2.5 v.*/
outportb(port+5,0x80);

for(i=0;i<MAXCONV;i++)
{
outportb(port+8,0); /* Clear Conversion*/
for(x=0;x<1000;x++);
outportb(port,0); /* Start Conversion*/
while((inportb(port+8) & 0x80)!=0x80);

dtl=inportb(port); /* Low byte conversion */
dth=inportb(port+1); /* High byte conversion*/

=dtl/16; /* Shift down 4 bit exclude chanel no. MSB*/
adh=dth*16; /* Shift up 4 bit for 4 bit LSB */

DataBuf=((float)adl+(float)adh);/* Amplify Data by 1.5 of data */
*data = (((2.0 * range * DataBuf) / 4096.0) - range) * 3.0;

Vi

(0.5 - (-0.5)) : A/D input range (-0.5V to 0.5V)

4096 : Full scale 12 bit A/D data
DataBuf : A/D input data
*/

data++;



outportb(0x300+4,0x00);
outportb(0x300+5,0x80);
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/* Make D/A chanel 0 to 2.5 v.*/

. o
show_bottombar("mssmdayaiaisauysal"y;

delay(500);
clearp();
return(l);

}

int first_initcard(void)

{

pdat:s;:anint;

/¥ Default parameter card
param[0]=0;
param([1]=0x300;
param[2]=1;

param[4]=3;
param[5]=50;
param(6]=10;
param[7]=0;

param(8}=0;

param( 10]=FP_OFF(pdat);
param[11]=FP_SEG(pdat);
param[12}=0;
param(13]=0;
param{14]=MAXCONYV;
param(15}=0;
param{16]=0;
param[17]=0x01;

getgainset(param{17]);

param[10]=FP_OFF(pdat);

param[11]=FP_SEG(pdat);

param([12]=0;

param[13]=0;
param[14]=MAXCONYV;

param[15]=0;

/* Number of Card

/* Base I/O Address

/* DMA chanel of buffer A
/* IRQ level

/* Pacer Rate

/* 1IM/50*10 = 2kHz

/* Internal pacer Trigger
/* Non-Cyclic Mode

f* Offsct of data

/* Segment of data

/* Not use buffer B

/* A/D Conversion number
/* A/D Start chanel

/* A/D Stop chanel

/* Gain code set to +/- 0.5V

*
*/
*
*
*
*
*
*/
*
*
*f

*/
*
*/
*/



param(16]=0;
param[20)=FP_OFF(&daconv);
param[21}=FP_SEG(&daconv);/
param(22}=0;

param{23]=0;

param[24]=1;

param([25]=0;

param{26]=0;

pcl818HG(3,param);
if(param[45] !=0)
return(1);
pel818HG(4,param);
if(param[45] 1=0)
return(2);
pel818HG(12,param);
if(param[45] 1=0)
return(3);
outportb(0x300-+4,0x00);
outportb(0x300+5,0x80);
return(0);
}

void initcard(void)
{
pcl818HG(3,param);
if(param[45] 1=0)

{
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/* Offset of data
* Segment of data
/* Not use buffer B

/* D/A Conversion number */
/* D/A Start chanel
/* D/A Stop chanel

*
*
*

*
*

/* CARD/DRIVERS Initialize Card */

[* A/D Initialize Card */

/* D/A Initialize Card */

[* Make D/A chanel 0 to 2.5 v.*/

/* Drivers and Card Initialize */

show_get("nsavaen liny unetesnse bildSunld Drver. m);

getch();
clearp();
}else

{

pcl818HG(4,param);
if(param(45] !=0)

{

/* A/D Initialize Card */
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show _gct("mawui']mum?;ww AD 11"y,
getch();

clearp();

}else

{
pcl818HG(12,param); /* D/A Initialize Card */
if(param([45] !=0)

{
show_get("ns1anuilyywinaees D/A 1)

getch();
clearp();
Jelse

{
show_get("as3ounda hinuilym )

geteh();
}

clearp();
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