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Broad Band Tunable Dye Laser Development
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Summary

1. Project title
Broad band tunable dye laser development
I1. Objective and importance of the project

The purpose of the project is to develope and commercialize
the dye laser whose wavelength is tunable in broad ranges from
ultra-violet to near infrared. This dye laser system which is high
quality and relatively low price might stimilate researches and
development of technologies in industrial fields such as
semiconductor processing, material manufacturing, photo chemistry,
laser spectroscopy, trace element analysis, dermatological cancer
remedy, etc in our country. The cost of imported instrument is,
however, so high that not many companies ox people in our country
can afford to purchase it. Foreign countries make a secret of high
techniques. This work is the middle output to go to LONG-TERM
PROJECT. Therefore, home production of the tunable dye laser has

been one of the tasks which has to be solved by ourself.



I11.Scope and Contents of the project

The project 1is to develope a commercial type, tunable dye
laser based on the prototype. The key point of the project is to
construct a very reliable system which even cne, who has little
experience with a laser, can use without any trouble. Output
optimizations, high stabilities in both laser power and oscillating
wavelength, simple alignments, uses of home products for
components, high safety, and making exchangable modules in each
component have been pursued. Users can select one of two
oscillators. One type is GIM (Grazing Incidence Mirror) whose
linewidth is relatively broad of 5GHz. The other one is SLM
(Single Longitudinal Mode) whose linewidth is very narrow of about
500MHz. Tunable ranges of these two oscillators have been tested
in several dyes. Oscillating wavelength is controlled by the
stepping motor interfaced to a notebook computer which has a home
made software. By using a second harmonic generator, tunning
ranges can be covered to UV. Even though a low repetition rate
system, dye circulating system is needed to get maximum output
power. In order to increase a conversion efficiency, two

amplifiers are added.

IV. Results and Proposal for application



A tunable dye laser in broad ranges has been developed
and commercialized in this project. High conversion efficiency
more than 257, high stability of 0.05GHz in long term, 30 number of
modules, high safety for novices, and cost-down by using home
products have been achieved. This laser tunable from UV to near IR
can be utilized in many fields, such as semiconductor processing,
material manufacturing, researches on chemical reaction dynamics,
laser spectroscopy, remedy of dermatological cancer, environmental

pollution detection, remote sensing of air pollution etc.
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Rhodamine 6G A A-2] W2 EA

GIM type SLM type
Bandwidth < 5GHz < (.5 GHz.
Conversion efficiency 25 % 15 %
Frequency stability <1 GHz = 0.05 GHz
ASE - background < 0.1 % < 0.05 %
Divergence < 3 mrad < | mrad
Physical dimension 28X50X117¢cm 28X50X117¢em
Weight 30 kg 33 ke
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SHG 275 - 380 nm

Nd:YAG THG ®HH 71} 380 - 550 nm

Ll Al 275 - 760 nm




F 3-2. A 2z¥u} YA iE ARV 2F.

Output, nm|crystal color fiiter Eileerctwe compensator |
206-220 | BBO"A" | none | FR-4 CB-4S |
220-235 | BBO'B" | none | FR-2 | CB-4S |
235-270 | BBO"B" | none FR-1 | CB-4S |
270-285 | BBO'B" | FC-1 | FR-0 | CB-4S
210-220 | BBO"C" | none FR-4 | CB-4S |
220-235 | BBO"C" | none FR-2 | CB-4S |
235-247 | BBO"C" | none FR-1 | CB-4S |
959-267 | KDP"A" | none FR-1 CB-1 |
266-270 | KDP"B" | none FR-1 CB-1
270-295 | KDP'B" | FC-1 FR-0 CB-1
295-310 | KDP'C" | FC-1 | FR-0 | CB-1
310-340  KDP'C' | FC-2 | FR-0 | CB-1
340-350 | KDP'C" | FC-2 @ FR-0 | CB-1
350-365 | KDP"C' | FC-4 | FR-0 | CB-1
330-340 | KDP'D" | FC-2 | FR-0 | CB-1
340-350 | KDP'D" | FC-2 | FR-0 | CB-1 |
350-405 | KDP'D' FC-4 | FR-0 | CB-1
405-470 | KDP'D" | FC-3 FR-0 | CB-1
262-270 | KDP"B1" | none FR-1 CB-1 |
270-283 | KDP'B1" | FC-1 | FR-0 | CB-1
282-310 | KDP'R6G| FC-1 | FR-0 | CB-1 |
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¥ 5
#include {graphics.h>
#include {conio, h>
#include {stdlib, h)>
#include <math, h>
#include {docs.h)
#include {string.h}
#include {stdio.h}
#include <alloc, h}
#include "hangull.c”

#define LAMDA 0
#define FREQUEN 1
#define WNWM 2
#define 1INIT 6500, 0
#define delwave 0,33
typedef char map[730];
typedef map font[l11]:
typedef char textl[50];
typedef textl text2[6]:
typedef char hfft[100]:
typedef hfft hfftt[20]:
typedef char ffff[12):
typedef ffff ddmode[3]:

struct fff{ int startwl,
endwl ,
veloscan,
repeatn,
incwl,
triggnum; } data;

static float wave, oldwave;

static font numfont:

static text2 text3[4];

static hfftt help:

static char *recl, *rec2;

static int 1tx,dispmode;

static ddmode dmode:



#include <graphics.h)
#include {conio.h)
#include <{stdlib.h>
#include <{math h)
#include <dos,h)
#include <string h>
#include <stdio. h)
#include <alloc, h)
#include "hangull.c”

#define LAMDA O
#define FREQUEN 1
#define WNWM 2
#define IINIT 6500.0
#define delwave 0.33
typedef char map{730]:
typedef map font{1l]:
typedef char text1[50]:
typedef textl text2{6]:
typedef char hfft[100]):
typedef hfft hfftt[20]:
typedef char {fff{12]:
typedef ffff ddmode[3];

struct fff{ int startwl,
endwl,
veloscan,
repeatn,
incwl,
triggnum: } data;

static float wave,oldwave:

static font numfont:

static text2 text3[4]:

static hfftt help:

static char *recl, *rec2:

static int tx,dispmode:

static ddmode dmode:



void gotowave( }:

void opengraph():

void mainwindow():

void getfont():

void initdisp(float x):

void dispwave( ).

int menuwindow(int t);

void pause():

void textout(int t);

int setupwindow():

int run():

int order{int x, int y, int mode):
void helpdisp(int x, int y, int mode):
int endpro():

void dispwindow():

void right():

void left():

void de():

int initpos():

void right()

{
outportb(776,2):
de():
outportb(776,0):
de():

}

void left{)

{
outportb(776, 3):
de( ).
outportb{776,0):
de():

}



int initpos()}

{
int value:
value=inportb(777};
value-value%2,
if(value==0) return(1):
else return(0);

}

void de()

{
int i
for{i=0;i<=500:i++):

h

int setupwindow()

{
int key,deep,mode,i,xl,yl.ch,disthzo,distw:O,xp,yp:
char rst[20]:

clearviewport(}:

x1=getmaxx( ):

yl=getmaxy():

rectangle(0,0,x1,yl}:
rectangle(l,1,x1-1,y1-1):
rectangle(3, 3, x1-3,y1-3):
1ine(3, 50, x1-3,50):
line(3,52,x1-3,52):

xsize=2: ysize=2:
setfillstyle(SOLID_FILL, WHITE):
floodfill1(10, 10, WHITE):
tcolor=BLUE:
houttextxy(200,10, "SETUP ZE138"):
ysize=1: xsize=l:

hout textxy(500, 30, " A}g AF4"):



tcolor=WHITE:
rectangle(20, 70, 300, 100):
rectangle(23, 73, 297,97);
rectangle(20, 220, 300, 250):
rectangle(23, 223, 297, 247):
hout textxy(350, 300, "INITIALIZE MODE"):
houttextxy(40, 228, "DISPLAY MODE :");
hout textxy(200, 228, dmode[dispmode] ):
rectangle(20, 110, 300, 205):
rectangle(23, 113, 297, 203):
line(200, 113, 200, 203}):
rectangle(340, 70, 620, 100):
rectangle(343, 73,617,97):
rectangle(340, 110, 620, 250):
rectangle(343, 113, 617, 247):
1ine(520,113, 520, 247):
for(i=0;i<=2:i++)
{
line(343, 135+1%22, 617, 135+1%22):
line(23, 135+i%22, 297, 135+1%22}.
}
line(343, 135+66, 617, 135+66):
line(343, 135+88,617,135+88);
rectangle(20, 395, 620, 425):
rectangle{ 20, 430, 620, 460):
setfillstyle(SOLID_FILL,9);
floodfill(5, 475, WHITE):
houttextxy(40,139-22, "4] 2 13 A");
hout textxy(40, 139, " b A
houttextxy(40,139+22, "SCAN & T
houttextxy(40,139+44, "4} H & 4"y,
houttextxy(350,139-22,"A] 2 13 A
houttextxy(350,139, "&£ T} A
houttextxy (350, 139+22, "SCAN = T
houttextxy(350, 139+44, "3} & & 7} &7 ):
houttextxy(350, 139+66, "7]c}&d TRIGGER 4"):
houttextxy(350, 139+88, "4t & H 4£7);
houttextxy(40,139-62, "SCAN MODE"):



houttextxy(350, 139-62, "EXTERNAL TRIGGER MODE"):
putimage(24, 74, rec2, XOR_PUT):
START: disth=7.

mode=0; key=0:
helpdisp(distw, disth, mode}:
do{
ch=getch():
if(ch==0)
{
ch=getch():
if(ch==75)
{
if(distw==1)
{
putimage(24, 74, rec2, XOR _PUT);
putimage(344, 74, rec2, XOR_PUT):
distw=0;
helpdisp(distw, disth, mode}):
}
}
if(ch==77)
{
if(distw==0)
{
putimage(344, 74, rec2, XOR_PUT}:
putimage({?24, 74, rec2, XOR_PUT};
distw=l:
helpdisp{distw, disth, mode):
}
}
if(ch==80)
{
if(distw==0)
{

putimage(22, 74, rec2, XOR_PUT):
putimage(22, 224, rec2, XOR_PUT);
distw=2.



helpdisp(distw, disth, mode):

}

}
if(ch==72)

if(distw==2)

{

}

if(ch==27} goto END;

ywhile(ch!=13):

xp=344: disth=0. yp=114:
deep=5;
helpdisp(distw, disth, mode);
if(distw==0)

{
deep=3:
xp=24;
}
putimage(xp, yp, recl, XOR_PUT):
do{
do{
ch=getch{);
if(ch==0)
{
ch=getch():
if(ch==80)

{

putimage(22, 224, rec2, XOR_PUT):
putimage(22, 74, rec2, XOR_PUT}:
distw=0:
helpdisp(distw, disth, mode):

if(disth!=deep)

{

putimage(xp, yp, recl, XOR_PUT);

putimage(xp, yp+22, recl, XOR_PUT):

distht++:
yp+=22:



END:

helpdisp(distw, disth, mode);

ki
if(ch==72)
{
if{disth!=0)
{
put image(xp, yp, recl, XOR_PUT):
putimage(xp, yp-22, recl, XOR_PUT}:
disth--
yp-=22;
helpdisp(distw, disth, mode):
}
}
}
if{ch==27)
{
putimage(xp, yp, recl, XOR_PUT):
goto START:
}
twhile(ch!=13}:
mode=1:
helpdisp(distw, disth, mode):
i=0;

hgets(xp+190, yp+3, ", rst):

mode=0: helpdisp(distw, disth, mode):

switch{disth)

{
case 0: data.startwlzatoi{rst}); break:
case 1: data. endwl=atoi{rst): break:
case 2. data.veloscan=atoi(rst): break:
default: break:

}

Ywhile{key!=100):



int menuwindow(int t)
char #smode, *tmode, *swave, *ewave, ¥nswave, ¥newave, ¥numt, *ct, *nscvel
, ®scvel | dcnex, #nnex, *ninc, *inc, *lee:

int ch;

smode="M 0 D E : SCAN MODE":
tmode="M 0 D E : EXT. TRIGGER MODE":
swave="A| 2} =} A 7
ewave="g& I} A "
scvel="SCAN <& X :™:

inc="3}l3 FI1E:"

ct="7|c}d! TRIGGER 41 &F<4=:":
cnex="41 ¥ ¥ £

setcolor(WHITE):
rectangle(20, 180, 300, 440):
rectangle(22, 182, 298, 438):
rectangle(320, 180, 620, 440):
rectangle(322, 182, 618, 438):
line(22, 207, 298, 207):
line(22, 209, 298, 209):
floodfill(23, 206, WHITE):
setfillstyle(SOLID_FILL, BLACK):
floodfill(23, 210, WHITE):
floodfill (323, 183, ¥HITE):
houttextxy(60, 188, "§ 2j Ab Ef”):
houttextxy(40, 215, smode):
hout textxy(40, 235, swave);
hout textxy({40, 255, ewave):
hout textxy({40, 275, scvel ):
itoa(data.startwl, lee, 10);
houttextxy(200, 238, lee):
itoa(data. endwl, lee, 10}:
houttextxy(200, 258, lee):
itoa(data, veloscan, lee, 10):
houttextxy(200, 278, lee};



textout{t);

tx=t.

dof{
ch=getch():
switch(ch)
{

case 0: ch=getch(): if{ch==59) return(0):
case 13: return{l):

case 27: return{2):
default: break:

}
}while{ch!=255):
}
main()
{
int size, i, set,t,ch, key=0:
char *buf:
t=0:
data. startwl=IINIT:
data, endwl=500;

data. veloscan=}:
printf("PLEASE WAIT FOR INITIALIZE!"):
do{
left(}:
delay(1):
ywhile(!initpos()).
dispmode=LAMDA:
ini than(HANFONTFILE, ENGFONTFILE):
opengraph( )
getfont():
wave=oldwave=IINIT:
do{
mainwindow( };
dispwindow():
initdisp({cldwave):



set=menuwindow(t):
i1f(set==0) setupwindow():
else if(set==1)
{
set=run( ):
if(set==1) setupwindow():
}
else if(set==2) endpro();
else if(set==3}

{
textout(2):
tx=2;
}
}while(key!=255);
getch():
closegraph( }:
}
int endpro()
{
int ch;
textout(3):
tx=3:
do{
ch=getch():
if((ch==121)!1(ch==89})
{
closegraph{ }:
exit(1l);
!
ywhile{ch!=110);
)

void helpdisp(int x, int y, int mode)
{

int 1.



setcolor(0):
for(i=396:1<=424:1++)}
tine(21,1,600,1):
setcolor(WHITE):
i=zorder(x, y, mode):
tcolor=WHITE:
houttextxy(35, 403, helpli] ):

void gotowave()

{
if(wave{data, startwl)
{
do{
left():
wave+=delwave:
}while(waveddata, startwl }:
}
else
{
do{
right():
wave-=delwave:
}while(waved=data, startwl):
}
}
int run()
{
int ch, key=0:
textout(1}):
gotowave( ):
RUN: tx=1:
dof{

dispwave(wave, oldwave, numfont )

oldwave-wave;
wave-—delwave:

right():



if{kbhit{)!!(wave{data. endwl))

{
ch=getch():
if(ch==27) key=1:
}
twhile(key!=1);
textout(2);
tx=2;
do{
ch=getch(}:
if{ch==0})
{
ch=getch( }:
if(ch==59)
return(1):
}
if(ch==27)
{
endprof ) ;
return(3);
}
if(ch==13) {
key=0:
goto RUN;
}

}while(key!=255);

int order(int x, int y, int mode)
{
int value:
if( (x==0)&&{mode==0))
{
switch{y)
{
case 0 value=]: return{value);
case 1! value=3; return{value}:

case 2! value=5: return(value):



case 3: value=7: return{value):
case 7: value=0: return(value}:
default:break:

}
}
if{{x==1)&&{mode==0))
{
switch(y)
{
case 0:value=l; return{value}:
case 1:value=3: return{value}:
case 2:value=5; return(value}:
case 3:value=9: return{value):
case 4:value=11; return{value):
case 5:value=7: return{value):
case 7:value=0: return{value):
default: break:
}
}

if((x==0)&&{mode==1))

switch(y)

{
case 0! value=2: return{value):
case 1 value=4: return(value):
case 2: value=6: return(value):
case 3! value=8; return(value):
case 7: value=0: return{value);
default:break;

}
}
1f((x==1 )&&(mode==1))
{

switch(y)

{

case 0:value=2: return(value):
case 1:value=3: return{value):

case 2:value=4: return(value):



case 3:value=10: return{value);
case 4:value=12; return{value):
case 5:value=8. return(value):
case 7:value=0; return{value):
default: break;

}
if((x==2)}&&(y==7)) return(15):
if((x==2)&&%(y'=7)) return(16):

return(0);

void textout(int t)

{
int x=322,y=182, 1.
tcolor=BLACK:
for(i=0:id=hbii++)
houttextxy(x+10, y+30+25%i, text3{tx][i]}:
tcolor=WHITE:
for(i=0:i{=5:i++)
houttextxy({x+10, y+30+25%i, text3[t][i]):
}

void opengraph()

{
int gd, gm:
gd=DETECT:
initgraph(&gd, &gm, "" ).
}

void mainwindow()
{
int i,x1,v1;



clearviewport( }:

x1=getmaxx( )

yl=getmaxy():

setcolor{WHITE):
rectangle(0,0,x1,yl}:
rectangle{l,1,x1-1,y1-1):
rectangle(3, 3,x1-3,y1-3):
rectangle(3, 3,x1-3,50);
line(3, 52, x1-3,52);

xsize=2: ysize=2:
setfillstyle(SOLID_FILL, WHITE):
floodfill{10, 10, ¥HITE):

tcolor=1:

houttextxy(80, 10, "DYE LASER o] X2 TI"):
ysize=l: xsize=l:
houttextxy(500, 30, " A& AF4"):
setfillstyle(SOLID_FILL,9}):
fioodfill( x1-5,yl-5, WHITE):

void dispwindow()

{
int i, xl=getmaxx(),yl=getmaxy{}:

rectangle(100, 70, x1-100, 150):
rectangle(98, 68, x1-98, 152);
line(133, 70,133, 150):
setfillstyle{SOLID_FILL, BLACK):
floodfii1(134, 71, WHITE):
tcolor=WHITE;
setfillstyle{SOLID_FILL, BLUE):
floodfill1(101, 71, WHITE):
houttextxy(110,76, 78" ):
houttextxy(110, 91, "x}" }:
houttextxy(110,116, "2}"):
houttextxy(110, 131, 3" }:



void getfont()

{

FILE xfp:
int i

fp=fopen("map, dat”
for(i=0:i1<{=10:i++)
{

, ’lrn ):

fread(numfont[i], 726, 1, fp):

}
feclose( fp):

fp=fopen("recl,dat”, "r" )

recl=malloc(1938);

fread({recl, 1938, 1, fp):

fclose(fp):

fp=fopen("rec2,dat”, "r"}:

rec2=malloc{3226):
fread(rec?, 3226, 1,
fclose(fp):

strcpy(text3[0][0],
strepy(text3[03[1],
strepy(text3[0] (2],
strepy(text3[0]1[3],
strepy(text3[0][4],
strcepy(text3[0]1[5]),”
strcepy(text3[1][0],
strepy(text3{1]{1],
strepy{ text3[1]{2}],
strepy{ text3[1][3].
strepy(text3[1][4],
strepy( text3[1]([5], 7
strepy{ text3[2]{0],
strepy{text3{2][1],
strepy(text3[2][2],
strepy( text3(21(3].
strepy( text3f2]1[04],

]
strepy( text3[2][5]
]

strepy(text3{3][0],

fp):

"E e Z2MET)
" AZ ")
"{ RETURN > key &,"):
"SETUP-S WBA]ER");
"CF1 D key & EBHFAAL!)
s
"W TRl
"dE el
"Fgh Al ")
"¢ ESC > key ")
"Hy FAR!):
"y,
"mzage] FuElgigich”):
=L NEEERE
" RETURN > key &, "):
"SETUP & "P-AlEH < Fl > key E7):
"zl & e ")
CTCESC > key & FEAMLY)
- "y



strepy( text3[3][2], Z‘J'ﬁ & BWAI S L ZH Yes/No )7?7):
strepy(text3[(3](1].° '
strepy(text3(3]1[3],”
strepy(text3[3][4],"
strepy(text3[3][5],"
strcpy(help[0], "8}3F key® MODE 2 A 3}413 ( RETURN > key & &9
FAL)
strepy(help[l], "A1 2} 3P3& AT C RETURN > key & & FAR")
strepy(belp[2], "A12} TE 42 J¥Hs F42! ( of 50005 A oA
50005)" ):
strepy(help(3], "& & vHEAI™E < RETURN > key & & FAM217):
strepy(help[4], "8 IS B4E g3 F421 ( of 50005 A ol
50005)"):
strepy(help[5], "SCAN S E& BHIAI ™ < RETURN > & & FAH8!");
strepy(help[6], "SCAN S 5& Y3 FAML! (1 HE& 10 71x])"):
strepy(help[7], "Wt ¥4-F u}ZA|H® < RETURN > key & E25AL!")
strepy(helpl8], "ihg R4-F 3] FAH2! (1 F¥ 32000 712])")
(
(

")
"),
"

):

strcpy(help[9], "2}4 F7H+& vPRAIR{H < RETURN > key & =& FA4L2!"):
strepy(help[10], "1 7RSS B2 JHAAFTAH L (o 54 o]FH 50)"):
strepy(help[11], "7]th TRIGGER R4-& HFZA|#H { RETURN ) key &
= FARL )
strepy(help[12], "7]th TRIGGER 3+-& ¢HA|HA FAa!")
strepy(help[13], "< ESC > key & FEA|IA #A|2] MODE & B cht”):
strcpy(help[14] "F 22} SETUP of nt&stAlu71? ar&dpA)d A8 MODER
ZhTHY/N)”
strcpy(help[lB] "DISPLAY MODE & uFZA]3™ < RETURN > key & EE']TH].Q_' )i
strepy(help[16], "348F key & DISPLAY MODE & Aeds) SA0!7)
strepy{dmode[0], "2} AF"):
strepy{dmode[1], "Flp"):
strepy{dmode[2], "WAVE NUMBER” ):
}
void initdisp(float x)
{

char map{9], ch

int 1.

sprintf(map, "%. 3f", x);

for{i=0:i<=7:1++)

{

ch=mapli]:
switch(ch)



case 46:putimage(170+38%i,90, nunfont[10}, XOR PUT):
break:

case 48iputimage(170+38*i.90,numf0nt[0],XOR_PUT);
break:

case 49: putimage({170+38«i, 90, numfont[1], XOR_PUT}:
break:

case 501putimage(170+38*i,90,numf0nt[2],XOR_PUT):
break;

case 511putimage(170+38*i,90.numf0nt[3],XOR_PUT):
break:

case 52:putimage(170+38%1,90, nunfont[4], XOR_PUT):
break:

case 53:putimage{170+38%i, 90, nunfont[5], XOR_PLT):
break:

case 54:putimage(170+38*i,90, numfont[6], XOR_PUT);
break:

case 55:putimage(170+38#i, 90, numfont[7], XOR_PUT):
break:

case 56:putimage(170+38%i, 90, numfont[8], XOR_PUT):
break:

case 57:putimage{170+38%i, 90, nunfont{9], XOR_PUT):
break:

default: break:

void dispwave()
{
char map[9), mapl[9], ch,chi:

int .

sprintf{map, "%, 2", wave):
sprintf(mapl, "%, 2", oldwave):
for(i=0;i<=7:i++)
{

if(map[i]!=mapl[i])



ch=map[i];
chl=mapl[i]:
switch{chl)
{
case 46:putimage(170+38%i, 90, numfont[10], XOR_PUT}:
break:
case 48:putimage(170+38%i, 90, nunfont[0], XOR_PUT):
break:
case 49:putimage(170+38%i, 90, numfont[1], XOR_PUT);
break:
case 50:putimage(170+38%i, 90, numfont[2], XOR_PUT):
break:
case 51:putimage(170+38+i, 90, numfont[3], XOR_PUT ):
break:
case 52:putimage(170+38%i, 90, numfont[4], XOR_PUT):
break:
case 53:putimage(170+38%i, 90, numfont[5], XOR_PUT):
break:
case 54:putimage(170+38%i, 90, numfont[6], XOR_PUT)
break:
case 55:putimage(170+38+%i, 90, numfont[7], XOR_PUT):
break:
case 56:putimage(170+38%i, 90, nunfont[8], XOR_PUT):
break:
case 57 putimage(170+38+%i, 90, numfont[9], XOR_PUT):
break:
default: break:
)
switch{ch)
{
case 46:putimage(170+38%i, 90, numfont[10], XOR_PUT):
break:
case 48:putimage(170+38+i, 90, nunfont[Q], XOR_PUT}:
break;
case 49:putimage(170+38%i, 90, numfont[1], XOR_PUT);
break;
case 50:putimage(170+38%i, 90, numfont[2], XOR_PUT):
break:



case 51:putimage(170+38%i, 90, numfont[3], XOR PUT);
break;

case 52:putimage(170+38+*i, 90, nunfont[4], XOR_PUT):
break:

case 53:putimage(170+38%i, 90, nunfont[5], XOR_PUT};
break:

case 04 putimage(170+38*i,90, numfont{6], XOR_PUT):
break;

case 55:putimage(170+38%i, 90, numfont[7], XOR_PUT);
break;

case 56:putimage(170+38%i, 90, nunfont[8], XOR_PUT):
break;

case 97:putimage(170+38%i, 90, numfont[9], XOR_PUT):
break:

default: break;

void pause()

{
getch():
getch();
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