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ABSTRACT

This Project is to study about the Warehouse System, which apply to the Automatic
Warehouse control. This system will provide an effective process of storage and rotating stocks as
a First in First out (FIFO) system: Furthermore, this system will furmnish a database of
merchandise in stock, which enables the merchant to evaluate his/her need to order a new lot of
merchandise. The project is composed of body warehouse and crane for lifting, simulated

warehouse, microcontroller hardware, database and Visual Basic Program in User Interface Part
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2.10 mseanuuuTsunsun1unudnTuiiR (Visual Basic 6.0)

31 2.45 dauTilsunIualuna (Visual Basic 6.0)

o

= i o ) ar ns/' o ns/' ) ] ol
Adadufii 143 15 goe Aufus13941113 Command button sievua 30 YuTaoutsesnily

1
1 o =

3 i a a3 ) 1 ! o = o a
2 daupsdwidelmhaudud ldududuiddferdusiesn msviouvesldsunsud
A nﬂ' d T A [ d' o 1 4 @ 3
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Private Sub Form Load ()
MSComm1.CommPort = 1
MSComm1.Settings = "9600, n, 8, 1"
MSComm1.PortOpen = True
Timer]l.Interval = 100
Timer1.Enabled = True

End Sub
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#include <16877.h>

#define tx pin c6

#define rx pin_c7

#fuses hs

fifuses nolvp,nowdt

fifuses noprotect

#use delay(clock=20000000)

#use
1s232(baud=9600,parity=n,xmit=pin_c6,rcv=pin_c7,bits=9
)

#bit BO = 0x06.0
#bit B1 = 0x06.1
#bit B2 = 0x06.2
#bit B3 = 0x06.3
#bit B4 = 0x06.4
#bit BS = 0x06.5
#bit B6 = 0x06.6
#bit B7 = 0x06.7

15 define input //

int
sensor,sw,sensor31,sensor32,sensor33,sensor34,sensor35,

sensor21,sensor22,sensor23,sensor24,sensor25,
sensorl1,sensorl2,sensorl3,sensorl4,sensorl5;

int swll,swl2,sw13,swl4,swl5,
sw21,sw22,5w23 sw24,sw25,
sw31,sw32,sw33,sw34,sw35,
levell,level2,level3,inl,in2;

int32 w,y;

int next =1;

int BOX,CH,LEVEL;

char RX;

void main()

{

setup_adc_ports(NO_ANALOGS);
setup_adc(ADC_OFF);
setup_psp(PSP_DISABLED);

setup_spi(FALSE);

setup_timer O(RTCC_INTERNALIRTCC_DIV_1);
setup_timer_1(T1_DISABLED);
setup_timer_2(T2_DISABLED,0,1);

/5 Port setting

set_tris_D(0x00);
output_D(0x00);
set_tris B(0xfR);
set_tris A(0x00);
output_A(0x30);

while(TRUE)
{
switch(next)
{
NN Program chack Step Data
Selector///IIT1HTTTNTTIHTITITTITNT
case 1:
{
B0=0;
Bl1=0;
B2=9¢;
iftB7==1 && B2=0 && B1==0 && B0=0)
sensorll=1;
else

sensorl1=0;

if(B6=1 && B2—=0 && B1==0 && B0==0)
sensor24=2;

else

45

1/



sensor24=0;

if(B5==1 && B2==0 && B1=0 && B0=0)
in2=3;
else

in2=0;

ifiB4=1 && B2=—0 && Bl==0 && B0=0)
swll=4;
else
swll=0;
if{B3=1 && B2==0 && B1=—0 && B0==0)
sw24=5;
else
sw24=0;
}
next=2;
break;
Y
case 2:
{
B0=1;
B1=0;
B2=0;
if(B7==1 && B2—0 && B1==0 && B0=1)
sensorl2=6;
else

sensorl2=0;

if(B6==1 && B2=—0 && B1=—=0 && B0=1)
sensor25=7;
else

sensor25=0;

if(B5==1 && B2—0 && B1=0 && B0—1)
levell=8;
else

levell=0;

if(B4==1 && B2=—0 && B1==0 && B0=1)
sw23=9;
else

sw23=0;
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if(B3==1 && B2=0 && B1==0 && B0—1)
sw25=10;

else
sw25=0;

}

next=3;

break;
T T T

case 3:

{
B0 =0;

B2=0;

if(B7=1 && B2==0 && B1==1 && B0~=0)
sensorl3=11;

else

sensorl13=0;

if(B6=1 && B2=—=0 && Bl==1 && B0==0)
sensor31=12;
else

sensor31=0;

if(B5==1 && B2—0 && Bl==1 && B0—0)
level2=13;
else

level2=0;

if(B4==1 && B2=0 && B1==1 && B0—0)
swl3=14;

else
swl3=0;

if(B3==1 && B2=0 && Bl==1 && B0—0)
sw3l=15;

else
sw31=0;

}

next=4;

break;
T i

case 4:

{
BO-1;
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Bl=1; /fif(B5==1 && B2=1 && B1==0 && B0==0)
B2=0; /I swll1=23;
if(B7==1 && B2=0 && Bl==1 && B0==1) /lelse
sensorl4=16; /I swll=0;
else
sensorl4=0; if(B4=1 && B2==1 && B1==0 && B0==0)
swl5=24;
if(B6—=1 && B2=—0 && Bl==1 && B0=1) else
sensor32=17; swl5=0;
else if(B3=1 && B2=1 && B1=—0 && B0==0)
sensor32=0; sw33=25;
else
if(B5==1 && B2==0 && Bl=—1 && B0—1) sw33=0;
level3=18; }
else next=6;
level3=0; break;

if(B4==1 && B2==0 && Bl==1 && B0==1) AT T T T I T i

ifilB7=1 && B2=1 && B1—0 && B0—0)
sensorl5=21;
else

sensor15=0;

if(B6==1 && B2=—=1 && B1—0 && B0==0)
sensor33=22;
else

sensor33=0;

swl4=19; case 6:
else {
swl4=0; BO=1;
if(B3=1 && B2==0 && B0==1 && B0=1) B1=0;
sw32=20; B2=1;
else if{B7—1 && B2—1 && B1—=0 && B0=1)
sw32=0; sensor21=26;
} else
next=5; sensor21=0;
break;
T T T T if(B6=1 && B2==1 && B1—0 && B0==1)
case 5: sensor34=27;
{ else
B0=0; sensor34=0;
B1=0;
B2=1; /if(B5=—1 && B2—1 && B1—=0 && B0—=1)

// swl2=28;
/lelse
/1 swl2=0;

if(B4==1 && B2—1 && B1==0 && B0=1)
sw21=29;

else
sw21=0;

if(B3=1 && B2==1 && B1=—0 && B0==1)
sw34=30;



else
sw34=0;

)

next=7;

break;

T T T

case 7:
{
BO=0;
Bl=1;
B2=1;
if(B7==1 && B2=1 && Bl==1 && B0=—=0)
sensor22=31;
else

sensor22=0;

if(B6=1 && B2—1 && Bl1==1 && B0=0)
sensor35=32;
else

sensor35=0;

/if(B5==1 && B2=—1 && Bl==1 && B0=—0)
/ swl3=33;

Ifelse

/I swl13=0;

if(B4==1 && B2=1 && Bl==1 && B0=0)
sw22=34;

else
sw22=0;

if(B3==1 && B2=1 && Bl==1 && B0=0)
sw35=35;

else
sw35=0;

)

next=8§;

break;

T T I e i i

case 8:

{
BO=1;

B2=1;
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if(B7=—1 && B2==1 && Bl==1 && B0=1)
sensor23=36;
else

sensor23=0);

ifiB6=1 && B2=1 && Bl=—1 && B0==1)
in1=37;
else

inl=0;

//if(B5=1 && B2=1 && Bl=—=1 && B0=1)
/l swl4=38;

felse

/ swld=0,

iflB4=—1 && B2=—1 && Bl==1 && B0=1)
sw23=39;
else
sw23=0;
)
next=1;
break;
default :
next=1;

}//end switchl

set output ————=—————————//

sensor =

sensorl1+sensorl2+sensor13+sensorl4+sensorl 5+

sensor21+sensor22+sensor23+sensor24+sensor2 5+

sensor31+sensor32-+sensor33+sensor34+sensor3 S+
levell+level2+level3+inl+in2;
sw = swll+sw12+swl3+swld+swl5+
sw21+sw22+sw23+sw24+sw25+
sw31+sw32+sw33+sw34+sw3s;

W = Sensor+sw;

iftw!=0)
{

Yy=w;



/7

15232

o

RX=getc();

if(RX="a")

{

BOX =1,

LEVEL=1;

CH=1;

}
if(RX="b")

{

BOX=1;

LEVEL = I,

CH=2;

}
ifRX="c)

{

BOX=1;

LEVEL=1;

iflRX='d)
{
BOX=1;
LEVEL =1,
CH=4;
)
if(RX="¢")
{
BOX=1;
LEVEL =1;
CH=5;

if(RX=")

BOX=1;

LEVEL =2;

IfRX="g)

{

BOX=1;

LEVEL =2;

CH=2;

)
iflRX=="")

{

BOX=1;

LEVEL =2;

49



BOX =1,
LEVEL =3,
CH=4,
}
ifRX="0")

{
BOX=1;
LEVEL =3;
CH=35;
}

i

/

switch(BOX)

{
T
/

" BOXIN /

il

case 1:

{

switch(LEVEL)

{

Y
"

LEVEL 1

/"

1/
case 1:

{

if(y==40)

{

output_D(0x05); //move in

}
ifly=—=8)
{

output_D(0x40); //rotrate left

}

/ /’
"

switch(CH)

{

case 1:

ifly=9)

{
output_A(0x24);
output_D(0x08);
}
if(y—4)
{
output_A(0x30);
output_D(0x00);
}
printf{("a");
}
break;
case 2:
{
ifty—14)
{
output_A(0x26);
output_D(0x08);
}
ify=—9)
{
output_A(0x30);
output_D(0x00);
}
printf("b");
}
break;
case 3:
{
ifty—19)
{
output_A(0x28);
output_D(0x08);
}
ifly=14)
{
output_A(0x30);
output_D(0x00);
}
printf{"c");
}
break;

case 4:
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//move out

/fstop

//move out

//stop

//move out

//stop



{
if{y==24)
{
output_A(0x2A); //move out
output_D(0x08);
}
ifly=19)
{
output_A(0x30); //stop
output_D(0x00);
}
printf("d");
}
break;
case 5:
{
ifly==29)
{
output_A(0x2C); //move out
output_D(0x08);
}
ifly=24)
{
output_A(0x30); //stop
output_D(0x00);
}
printf("e");
}
break;
}//end ch of levell
}/end levell
break;

I
" LEVEL 2

/1.

"

/
case 2:
{
ifly==40)
{
output_D(0x05); //move in
}
ifly=8)

{
output_D(0x10); /fup

}

ifly=13)

{
output_D(0x40); //rotrate lef

}

4

switch(CH)
{
case 1:
{
ifly==39)
{
output_A(0x1A); //move out
output_D(0x08);
}
ifly==29)
{
output_A(0x30); //stop
output_D(0x00);
}
printf("f");
}
break;
case 2:
{
ifly—44)
{
output_A(0x1C); //move out
output_D(0x08);
}
ifly==34)
{
output_A(0x30); //stop
output_D(0x00);
}
printf("g");
}
break;
case 3:

{



ifly==49) }//end ch of level2
{ }lend level2
output_A(0x1E); //move out break;

output_D(0x08);

/.
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} I
ifly—39) /
{ 4 LEVEL 3 Vi
output_A(0x30); //stop I /
output_D(0x00); : /
} case 3:
printf("h"); {
} ifly==40)
break; {
case 4: output_D(0x01); //move in
{ }
ifly=15) if(y==8)
{ {
output_A(0x20); //move out output_D(0x10); //up
output_D(0x08); }
) ifly—18)
iRy=>5) {
{ output D(0x40); //rotrate left
output_A(0x30); //stop }
output_D(0x00); I /]
} switch(CH)
printf("i"); {
} case 1:
break; {
case 5: ifly==30)
{ {
ifly==20) output_A(0x10); //move out
{ output_D(0x08);
output_A(0x22); //move out }
output_D(0x08); ifly==15)
} {
ifly=10) output_A(0x30); //stop
{ output_D(0x00);
output_A(0x30); //stop }
output_D(0x00); printf("k");
} }
printf("j"); break;
} case 2:

break; {
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ifly==35) case 5:
{ {
output_A(0x12); //move out ifly==50)
output_ D(0x08); {
} output_A(0x18); //move out
ifly==20) output_D(0x08);
{ }
output_A(0x30); //stop if(y==35)
output_D(0x00); {
} output_A(0x30); //stop
printf("1"); output_D(0x00);
} }
break; printf("o");
case 3: }
{ break;
ifly==40) }//end ch of level3
{ }//end level3
output_A(0x14); //move out break;
_ output_D(0x08); }/switch total level
} }//end BOX1
ifly==25) T T
{ /7 /7
output_A(0x30); //stop " BOX OUT "
output_D(0x00); ' T T T T T
} case 1:
printf("m"); {
} switch(LEVEL)
break; {
case 4:
{
ifly=—45) 1 //
{ I LEVEL 1
output_A(0x16); //move out 1 //
output_D(0x08); case 1:
} {
ifly==30) switch(CH)
{ _ {
output_A(0x30); //stop case 1:
output_D(0x00); {
} ifly="7)
printf{"n"); {
} output_D(0x40); //rotrate lef

break; }



ifly==5)
{
output_A(0x25); //move in
output_D(0x04); ‘
3
ifly==9)
{
output_A(0x30); //rotrate riht
output_D(0x80);
3
ifly==11)
{
output_A(0x30); //move out
output_D(0x0A);
3
printf("o");
3
break;
case 2:
{
ifly==12)
{
output_D(0x40); //rotrate lef
3
ifly=15)
{
output_A(0x27); //movein
output_D(0x04);
3
ifly=14)
{
output_A(0x30); //rotrate riht
output_D(0x80);
3
ifly==11)
{
output_A(0x30); //move out
output_D(0x0A);
3
prind"B");
}
break;

case 3:
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{
ifly=17)
{
output_D(0x40); //rotrate lef
3
ifly=25)
{
output_A(0x29); //move in
output_D(0x04);
3
ifly==19)
{
output_A(0x30); //rotrate riht
output_D(0x80);
}
ifly—11)
{
output_A(0x30); //move out
output_D(0x04);
3
printf("C");
3
break;
case 4
{
ifly=22)
{
output_D(0x40); //rotrate lef
}
ifly==35)
{
output_A(0x2B); //move in
output_D(0x04);
3
ifly==24)
{
output_A(0x30); //rotrate riht
output_D(0x80);
3
ifly==11)
{
output_A(0x30); //move out
output_D(0x0A);



}
printf("D");
}
break;
case 5:
{
if(y==27)
{
output_D(0x40); //rotrate lef
}
ifly==45)
{
output_A(0x2D);
output_D(0x04);
}
ifly=29)
{
output_A(0x30); //rotrate riht
output_D(0x80);
}
ifly=11)
{
output_A(0x30); //move out
output_D(0x0A);
}
printf("E");
}
break;
Y/end ch of levell
}/end levell
break;

break;
case 2:

{
switch(LEVEL)

{

s

I

LEVEL 2

s
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case 1:
{
switch(CH)
{
case 1:
{
if(y==32)
{
output_D(0x40); //rotrate left
}
ifly==30)
{
output_A(0x30);
output_D(0x10); //up
}
ifly==55)
{
output_A(0x1B);
output_D(0x04); //move in
}
if(ly==34)
{
output_A(0x30);
output_D(0x40); //rotrate left
}
if(y==44)
{
output_A(0x30);
output_D(0x20); //down
}
ifly==14)
{
output_A(0x30);
output_D(0x80); //rotrate riht
}
ifty==11)
{
output_A(0x30);
output D(0x0A); //move out
}
printf("F");

break;



case 2:
{
ifly==37)
{
output_D(0x40); //rotrate left
}
ifty==40)
{
output_A(0x30);
output_D(0x10); //up
}
ifly==65)
{
output_A(0x1B);
output_D(0x04); //move in
}
ifly==47)
{
output_A(0x30);
output_D(0x80); //rotrate riht
}
ifly==39)
{
output_A(0x30);
output_D(0x20); //down
}
if{ly==9)
{
output_A(0x30);
output_D(0x80); //rotrate riht
}
ifly=11)
{
output_A(0x30);
output_D(0x0A); //move out
}
printf("G");
}
break;
case 3:
{
ifly==42)
{
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output_D(0x40); //rotrate left
}
ifly=50)
{
output_A(0x30);
output_D(0x10); /fup
}
ifly=75)
{
output_A(0x1B);
output_D(0x04); //move in
}
ifly==49)
{
output_A(0x30);
output_D(0x80); //rotrate riht
}
ily==39)
{
output_A(0x30);
output_D(0x20); //down
}
ifly=9)
{
output_A(0x30);
output_D(0x80); //rotrate riht
}
ily==11)
{
output_A(0x30);
output_D(0x0A); //move out
}
printf("H");
}
break;
case 4:
{
ifly==8)
{
output_D(0x40); //rotrate left
}
ifly==21)
{
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output_A(0x30); {
output_D(0x10); //up output_A(0x1B);
} output D(0x04); //move in
ifly=") }
{ ifly=—=20)
output_A(0x1B); {
output_D(0x04); //move in output_A(0x30),
} output_D(0x80); //rotrate riht
ifly=15) }
{ ifly=39)
output_A(0x30); {
output_D(0x80); //rotrate riht output_A(0x30);
} output_D(0x20); //down
ifly==39) }
{ ifly==9)
output_A(0x30); {
output_D(0x20); //down output_A(0x30);
} output_D(0x80); //rotrate riht
ifly=—9) }
{ ifly=11)
output_A(0x30); {
output_D(0x80); //rotrate riht output_A(0x30);
} output_D(0x0A); //move out
ifly=11) }
{ . printf("J");
output_A(0x30); }
output_D(0x0A); //move out break;
} }/end ch of levell
printf("I"); }lend levell
} break;
break; }
case 5: }
{ break;
ifly==13) I
{ / LEVEL 3
output_D(0x40); //rotrate left 1/
} case 1:
ifly==31) {
{ switch(CH)
output_A(0x30); {
output_D(0x10); //up case 1:
} {

ifty=—17) ifly—32)



{
output_D(0x40); //rotrate left
}
if(y==30)
{
output_A(0x30);
output_D(0x10); //up
}
ifly==55)
{
output_A(0x1B);
output_D(0x04); //move in
}
ifly==34)
{
output_A(0x30);
output_D(0x40); //rotrate left
}
ifly=44)
{
output_A(0x30);
output D(0x20); //down
}
ifly=14)
{
output_A(0x30);
output_D(0x80); //rotrate riht
}
ifly==11)
{
output_A(0x30);
output_D(0x0A); //move out
}
printf("K");
}
break;
case 2:
{
ifly==37)
{
output_D(0x40); //rotrate left
}
ifly==40)

{
output_A(0x30);
output_D(0x10); //up
}

ifly===65)
{
output_A(0x1B);
output_D(0x04); //move in
}

ifly=47)
{
output_A(0x30);
output_D(0x80); //rotrate riht
}

ifly==39)
{
output_A(0x30);
output_D(0x20); //down
}

ify=9)
{
output_A(0x30);
output_D(0x80); //rotrate riht
}

ifly—11)
{
output_A(0x30);
output_D(0x0A); //move out
}
printf("L");

}

break;
case 3:

{

ifly=—42)
{
output_D(0x40); //rotrate left
}

ifly==50)
{
output_A(0x30);
output_D(0x10); /fup
}
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if(y==75)
{
output_A(0x1B);
output_D(0x04); //move in
}
if(y==49)
{
output_A(0x30);
output_D(0x80); //rotrate riht
}
if(y==39)
{
output_A(0x30);
output_D(0x20); //down
}
ifly==9)
{
output_A(0x30);
output_D(0x80); //rotrate riht
}
ifly=11)
{
output_A(0x30);
output_D(0x0A); //move out
}
printf("M");
}
break;
case 4:
{
ifly==28)
{
output_D(0x40); //rotrate left
}
ifly==21)
{
output_A(0x30);
output_D(0x10); //up
}
ifly=7)
{
output_A(0x1B);
output_D(0x04); //move in

}
ifly==15)
{
output_A(0x30);
output_D(0x80); //rotrate riht
}
ifly==39)
{
output_A(0x30);
output_D(0x20); //down
}
ifly==9)
{
output_A(0x30);
output_D(0x80); //rotrate riht
}
ifly=—11)
{
output_A(0x30);
output_D(0x0A); //move out
}
printf("N");
}
break;
case 5:
{
if(y=13)
{
output_D(0x40); //rotrate left
}
ifly==31)
{
output_A(0x30);
output_D(0x10); //up
}
ifly==17)
{
output_A(0x1B);
output_D(0x04); //move in
}
ifly==20)
{
output, A(0x30);
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output_D(0x80); //rotrate riht
}

if(y==39)
{
output_A(0x30);
output_D(0x20); //down
}

if{ly==9)
{
output_A(0x30);
output_D(0x80); //rotrate riht
}

ifly==11)
{
output_A(0x30);
output_D(0x0A); //move out

3
printf("O");

}

break;
}//end ch of levell
}//end levell
break;

}
break;
/

"

}//end BOX
}/end loop

}// end main
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Tsunsumauguonlusia (Visual Basic 6.0)

Private Sub Form_Load()

MSComm]1.CommPort = 1
MSComm1.Settings = "9600,n , 8, 1"
MSComm1.PortOpen = True

Timerl.Interval = 100

Timerl.Enabled = True

End Sub

Private Sub Timerl_Timer()

On Error Resume Next

Const SpeedBaud = 16000

Dim LngSize As Long, X
MSComml.DTREnable = False
MSComm1.DTREnable = True
MSComml.InputLen = 0
Data = MSComm1.Input
recData = Str(Asc(Data))
RichTextBox1.SelText = Data
RichTextBox1.SelStart = Len(RichTextBox1.Text)
'1
If (Data = "a") Then

Shapel.BackColor = vbstone

2
Elself (Data = "b") Then

Shape2.BackColor = vhstone

'3
Elself (Data = "¢") Then

61

Shape3.BackColor = vbstone

'4
Elself (Data = "d") Then

Shape4.BackColor = vbstone

'5
Elself (Data = "e") Then

Shape5.BackColor = vbstone

'6
Elself (Data = "f") Then

Shape6.BackColor = vbstone

7
ElseIf (Data = "g") Then

Shape7.BackColor = vbstone

'8
Elself (Data = "h") Then

Shape8.BackColor = vbstone

'9
Elself (Data = "i") Then

Shape9.BackColor = vhstone

'10
Elself (Data = "j") Then

Shapel0.BackColor = vbstone

11



ElseIf (Data = "k") Then
Shapel1.BackColor = vbstone

'12
ElseIf (Data ="1") Then

Shape12.BackColor = vbstone

'13
Elself (Data ="m") Then

Shapel3.BackColor = vbstone

'14
Elself (Data ="n") Then

Shape14.BackColor = vbstone

'15
Elself (Data = "o™) Then

Shapel5.BackColor = vbstone
"l
Elself (Data = "A") Then

Shapel.BackColor = vbButtonFace

s
Elself (Data = "B") Then

Shape2.BackColor = vbButtonFace

"3
ElseIf (Data = "C") Then

Shape3.BackColor = vbButtonFace

"4
Elself (Data = "D") Then

Shaped.BackColor = vbButtonFace

ng
Elself (Data = "E") Then

Shape5.BackColor = vbButtonFace

g
Elself (Data = "F") Then

Shape6.BackColor = vbButtonFace

"7
Elself (Data = "G") Then

Shape7.BackColor = vbButtonFace

g
Elself (Data = "H") Then

Shape8.BackColor = vbButtonFace

ng
ElselIf (Data = "I") Then

Shape9.BackColor = vbButtonFace

"0
Elself (Data = "J") Then

Shapel0.BackColor = vbButtonFace

"1
Elself (Data = "K") Then

Shapel1.BackColor = vbButtonFace

"2
Elself (Data = "L") Then

Shapel2.BackColor = vbButtonFace

|ll 3
Elself (Data = "M") Then
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Shapel3.BackColor = vbButtonFace

"14
Elself (Data = "N") Then

Shape14.BackColor = vbButtonFace

"1 5
Elself (Data = "O") Then

Shapel5.BackColor = vbButtonFace

End If
End Sub
Private Sub cmdClear_Click()

End

End Sub
Private Sub cmdIN1_Click()
RichTextBox1.Text =""
MSComm1.Qutput = "a"
Textl.Text = Now

Label7.Caption = "Sas#i 1 Fefudud a1 (a1

End Sub

Private Sub cmdIN2_Click()
RichTextBox1.Text = ""

MSComml1.Output = "b"

Textl.Text=Now

Label7.Caption = "$047i 2 daFudnudh st a1
End Sub

Private Sub cmdIN3_Click()
RichTextBox1.Text =""

MSComm1.Output = "¢"

Textl.Text = Now

Label7.Caption = "0 3 Feufdh a1 (7a1"
End Sub

Private Sub cmdIN4_Click()
RichTextBox1.Text=""

MSComm1.Output = "d"

Textl.Text=Now

Label7.Caption = "$047 4 FeFufA g a1 17a1"
End Sub

Private Sub cmdIN5_Click()
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RichTextBox1.Text =""
MSComm]1.Output = "e"
Textl. Text = Now

Label7.Caption = ""584fi 5 Fadusud a 1aa1

End Sub

Private Sub ¢cmdIN6_Click()
RichTextBox1.Text=""

MSComml.Output = "f*

Textl.Text = Now

Label7.Caption = "o} 6 dafusmndh a (e
End Sub

Private Sub cmdIN7_Click()
RichTextBox1.Text = ""

MSComml.Qutput = "g"

Text].Text = Now

Label7.Caption = "$o4#i 7 deduduth o 11a1
End Sub

Private Sub cmdIN8_Click()
RichTextBox1.Text =""

MSComml.Qutput ="h"

Textl.Text = Now

Label7.Caption = "oa# 8 de@uffh s (287"End Sub
Private Sub cmdIN9_Click()
RichTextBox1.Text=""

MSComm]l.Qutput = "i"

Textl.Text = Now

Label7.Caption = "84l 9 dadusndr o a1

End Sub

Private Sub cmdIN10_Click()
RichTextBox1.Text=""
MSComm]1.Qutput = "j"

Textl.Text = Now

.
v a5

Label7.Caption = "o 10 #adufd o e
End Sub

Private Sub cmdIN11_Click()
RichTextBox1.Text =""

MSComm!.Qutput = "k"

Textl.Text = Now

Label7.Caption = "$047 11 Fadudd o 227
End Sub

Private Sub cmdIN12_Click()



RichTextBox1.Text=""
MSComm1.Output = "1"

Text]l.Text = Now

]
@ s

Label7.Caption = "¥8471 12 d4dududn as (a1

End Sub

Private Sub cmdIN13_Click()
RichTextBox1.Text=""

MSComml.Output = "m"

Textl.Text = Now

Label7.Caption = "so4fi 13 dafudui as tnar”
End Sub

Private Sub cmdIN14_Click()
RichTextBox1.Text =""

MSComm]1.Output = "n"

Textl.Text = Now

Label7.Caption = "s04#t 14 deFuddh & nar
End Sub

Private Sub emdIN15_Click(}
RichTextBox1.Text=""

MSComml.Qutput = "o"

Textl.Text = Now

Label7.Caption = "go4f 15 Fadududh as aan”
End Sub

Private Sub cmdOUT1_Click()
RichTextBox1.Text=""

MSComml.Qutput = "A"

Textl.Text = Now

Label7.Caption = "sos#i 1 edudieen & a1
End Sub

Private Sub cmdOUT2_Click()
RichTextBox1.Text =""

MSComm1.Qutput = "B"

Textl.Text = Now

Label7.Caption = "#04f 2 dsfudioen u r1a1”
End Sub

Private Sub cmdOUT3_Click()
RichTextBox1.Text=""

MSComm1.Output = "C"

Textl.Text = Now

Label?.Caption = ""$e4# 3 daFufesn a taa”
End Sub

Private Sub cmdOUT4_Click()
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RichTextBox1.Text=""

MSComm 1.0utput = "D"

Textl.Text = Now

Label7.Caption = "$o4i 4 da#u#100n 0 1391"End Sub
Private Sub cmdOUTS_Click()
RichTextBox1.Text=""
MSComm]1.Output="E"

Textl.Text = Now

Label7.Caption = "fosi 5 dadufosn a 1ya”
End Sub

Private Sub cmdOUT6_Click()
RichTextBox1.Text=""

MSComm1.Output = "F"

Textl. Text = Now

Label7.Caption = "ot 6 dadudeon o (e
End Sub

Private Sub cmdOUT7_Click()
RichTextBox1.Text=""

MSComm]l.Output = "G"

Textl.Text =Now

Label7.Caption = "o} 7 dsFufeen a ra”
End Sub

Private Sub cmdOUT8_Click()
RichTextBoxl1.Text=""

MSComm]l.Qutput = "H"

Textl. Text = Now

Label?.Caption = "o} 8 #aFuf199n 1 17a1"End Sub
Private Sub cmdOUT9_Click()
RichTextBox1.Text=""

MSComm].Output ="I"

Textl. Text =Now _
Label7.Caption = "Ye4fi 9 dsFudosn a (e
End Sub

Private Sub cndOUT10_Click()
RichTextBox1.Text=""

MSComm1.Qutput ="J"

Textl.Text =Now

Label7.Caption = "$84#i 10 d3Fuf100n af 1a1”
End Sub

Private Sub cmdOUT11_Click(Q
RichTextBox1.Text = ""

MSComm1.Qutput = "K"

Textl.Text = Now



Label7.Caption = "So4i 11 ds@udieon o ra1"
End Sub

Private Sub cmdOUT12_Click()
RichTextBox1.Text=""

MSComm1.Output = "L"

Textl.Text = Now

Label7.Caption = "$84#i 12 dadudenn o a1
End Sub

Private Sub cmdOUT13_Click()
RichTextBox1.Text =""

MSComm1.Output = "M"

Textl.Text = Now

)
@ o

Label7.Caption = "$04i 13 defusi00n o 1a7"
End Sub

Private Sub cmdOUT14_Click()
RichTextBox1.Text=""

MSComm1.Output = "N"

Textl.Text = Now

Label7.Caption = "$047i 14 dadudieen o 1a1"
End Sub

Private Sub cmdOUT15_Click()
RichTextBox1.Text =""

MSComm1.Output = "O"

Textl.Text = Now

Label7.Caption = "$047 15 dafudeen o 1a1"
End Sub

Private Sub Timer2_Timer()

Dim Today

Today = Now

Label3.Caption = Today

End Sub



NANUIN U

lulasneulnsames PIC 16F877A

Devices Included in this Data Sheet:

+ PIC16F873
» PIC16F874

« PIC16F876
+ PIC16F877

Microcontroller Core Features:

-

.

.

High performance RISC CPU
Only 35 single word instructions to fearn
All single cycle instructions except for program
branches which are two cycle
Operating speed: DC - 20 MHz clock input
DC - 200 ns instruction cycle

Up to 8K x 14 words of FLASH Program Memory,
Up to 368 x 8 bytes of Data Memory (RAM)
Up to 256 x 8 bytes of EEPROM Data Memory

Pinout compatible to the PIC16C73B/74B/76/77
Interrupt capability (up to 14 sources)

Eight level deep hardware stack

Direct, indirect and relative addressing modes
Power-on Reset (POR)

Power-up Timer (PWRT) and
Osciliator Start-up Timer (OST)

Watchdog Timer (WDT) with its own on-chip RC
oscillator for reliable operation

Programmable code protection

Power saving SLEEP mode

Selectable oscillator options

Low power, high speed CMOS FLASH/EEPROM
technology

Fully static design

in-Circuit Serial Programming™ (ICSP) via two
pins

Single 5V in-Circuit Serial Programming capability
in-Circuit Debugging via two pins

Processor read/write access to program memory
Wide operating voltage range: 2.0V to 5.5V
High Sink/Source Current: 25 mA

Commercial, Industrial and Extended temperature
ranges

Low-power consumption:

- < 0.6 mA typical @ 3V, 4 MHz

- 20 pA typical @ 3V, 32 kHz

- <1 pA typical standby current

Pin Diagram
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PDIP

MCLRvep ——= [ 1
RANANG ~—s[] 2
3

RAS/AN4/SS =—= [

&
5
RATOCK! w—[1 6
7
REGROVANG =—=[] 5

40

RAT/ANT ~—a[] 38 [ ] -—» RBS
RAZANZVREF- - [] 37 ] -—» RB4
RAZANIVREF: ———p [ 36 [] «—» RB2PGM

25 [ «—» RB2

~—= RB/PGD
[]+— RBEPGC

[ | w—e RB1
[] «—= RBOANT

32 [J ~— Voo
3t {J - vss
] -—> RDZPSPT
29 [J - RD&PSPS
28 [ ] -—» RDSPSPS
27 [ +—» RD4PSP4

REVWRIANS <—=[] 0
REZCSIANT w—[] 18
Vog — [ 11

Ves [ 12
OSCHCLKIN —e [ 13
OSCICLKOUT «——[ 14

PIC16F877/874
8

RCIT10SO/TICKT <—a[] 15 26 [ ] +—= RCTRXDT
RCI/TOSHCCP2 -—[] 16 25 [J -w—» RCETXCK
RCCCPY w—a [T 17 24 [] == RCSSDO
RC3/SCKISCL «—[] 18 23 [] —» RC4'SDUSDA
RDGPSPE w—e[] 19 22 [ ] ~e—w RD3PSP3
RD1/PSP1 ~—s[] 20 21 [ -+—»- RD2ZPSP2

Peripheral Features:

Timer0Q: 8-bit timer/counter with 8-bit prescaler

Timer1: 16-bit timer/counter with prescaler,

can be incremented during SLEEP via external

crystal/clock

 Timer2: 8-bit timer/counter with 8-bit period
register, prescaler and postscaler

« Two Capture, Compare, PWM modules

- Capture is 16-bit, max. resolution is 12.5 ns

- Compare is 16-bit, max. resolution is 20G ns

- PWM max. resolution is 10-bit

10-bit multi-channe! Analog-to-Digital converter

+ Synchronous Serial Port (SSP) with SPI™ (Master

mode) and 1°C™ (Master/Slave)

Universal Synchronous Asynchronous Receiver

Transmitter (USART/SCI) with 9-bit address

detection

Paralie! Slave Port (PSP} 8-bits wide, with

.

.

.

extemal RD, WR and CS controls (40/44-pin oniy)

« Brown-out detection circuitry for
Brown-out Reset (BOR)



BLOCK DIAGRAM
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N Program Data
ce
Devi FLASH Data Memory EEFROM
PIC16F874 4K 192 Bytes 128 Bytes
PIC16F877 8K 368 Bytes 256 Bytes
13 = o Data Bus 8 PORTA
FLASH ~~ i ¥ RAQANG
P - [o2 4 RAVAN
lv:ggxrgz ‘v“ RAM Ll [t RA2ANZ/VREF-
8 Level Stack Fite I 4 gﬁ}ft_{\_ggzmﬂ
(13-bit} i T d pL I
1oty Registers RAS/ANA/SS
Program
Bus ¢ RAM Addri? PORTB
4 RBO/INT
Instruction req 1 23;
. S T
DirectAddr 7 'ndggrd A +—X] RBaPGM
o —r] RB4
= | RBS
] i X resPee
=] STATUS reg | x| RBV/PGD
3 > eg |r
1 — PORTC
z I RCOTIOSOM 1CKI
Powerup MUX < RCUTIOSICCP2
L, R = RC2/CCP1
> Tmer [;\I’ I 4 RC3/SCK/SCL
Instruction N Qscillator A — RCX ISDESDA
Decode & K= | Sfart-up Timer \ ALU ]
Controt - N RC5/SDO
P%;esl;?n 8 - | RC6/TX/CK
5 » RC7T/RXDT
|  Timing NN Watchdog EA;[
XK= Generation [~ Timer erleg PORTD
OSCUCLKIN Brown-out e RDV/PSPO
OSCAHCLKOUT Reset = RDUPSP1
In-Circuit - RD2/PSP2
Debugger | ! RD3FPSP3
Low-Voltage ™ RD4/PSP4
Programming Parallel Slave Port<: N ROSPSPS
L ROE/PSPS
e ROD7/PSPY
PORTE
MCLR VDD, Vss 4—[ RECANSRD
—> [H—D< REVANSANR
4+—DJ RE2ANTCS
Timer0 Timert Timer2 10-bit A/D
AN &N ey AN
i 1L 1l 1L
i 0 s I
Data EEPRCHM ccPt.2 Synchronous USART
’ Seriat Port
Note 1: Higher order bits ara from the STATUS ragister.
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Featuring Unitrode L2893 and L2030
Products Now From Texas Instruments
Widle Supply-Voltage Range: 45V to 36V
Separate Input-Logic Supply

internal E5D Protection

Thermal Shutdewn

High-Noise-dmmunity Inputs

Functional Replacemants for 565 283 and
SGE L2930

Quiput Current 1 A Per Channst

(600 mA for L2830

Pealt Qutput Current 2 A Per Channel

{1.2 A for L2830)

Output Clamp Diodes for Inductive
Transient Suppression {L.293D)

description

The L293 and L2930 are quadruple high-current
half-H drivers. The L2632 is designed to provide
bldirectionat drive tusrents of up 1o 1 A atvoltages
from 4.5 V tu 36 V. The L2930 Is designed fo
pravide bidirectional drive currents of uwp o
800-mA at voltages from 4.5 ¥ 10 35 V. Both
devices are desighed to drive Industive loads such
as relays, solenoids, di and bipolar stepping
motors, aswell as ofter high-currenthigh-voltage
foads Iy positive-supply applications.

52

N, RE PACKAGE

3L HEAT S AND
12[] ¥ GROUND

HEAT SINK AND
GROUND 1

Al Inpuis are TTL compatible, Each outputis a complete totem-pole drive cireult, with a Darlington fransistor
sink and a paeudo-Darlington saurce, Drivers are enabled in pairs, with drivers 4 and 2 enabled by 1,2EN and
drivers 3 and 4 enabled by 3 4EN. When an enable input is high, the asscciated drivers are enabled and their
outputs are aclive and in phase-with thelr inputs, When the enable input is low, those drivers are tisadied and
their outputs are off and in the high-impedance state. With the proper data ingagts, each pair of drivers forms
a full-# (or bridge) reversible drive suitable for solenoid or melor applications.

On the 1283, external fhigh-speed culput clamp dicdes should be used for inductive fransient suppression.
AVpct terminal, separate from Vioga. is provided for the Ingic inputs fo minimize device power dissipation.
The L253and £293D are characterized for operation from £°C ta 70°C.

BLOCK DIAGRAM

oad

1_

—
1
2

odL v
i s
4
5

.._.«._.‘,_«.__TL
o1l ’A

Vee
- ]
15 {
n—1
ﬁ 4] A
14
13
12
11
L il
4 I
10 - a ((
]
1
S s
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FUNCTION TABLE

meutst QUTRUT
A EX Y
H H H
£ H £
X t Z

H = high fevsl, L = fov fevel, X = dralpuant,

Z = Bigh impedasnce {off)

 in the thermat shuidown mode, the curput is
i tha high-impedanre stafe, regardiess of

the input kaveis.
LOGIC DIAGRAM
1n -2 \ 3 4y
1268 1
am € oy
38 Hoay
3AEN
&A 13 14 oY

Absolute maximum ratngs over operating free-air temperature range (unless otherwise
noted)

Supply voltage, Vos{sea Note 1) ..o |V
OUtpUL SUPPIY VOHRBGE, V000 - o ettt it et ittt e e et e e s e e e e et e e e BV
Input voltage, V) ..o 7V
Qutput voltage range, Vg ... it i -3VtoVeea+3V
Peak output current, Ig (nonrepetitive, t S5 mSs)L293 ... .. e 2 A
Peak output current, I {(nonrepetitive, t <100 us): L2930 ... ... i iiiiiiiiiiiie e 212A
Centinuous output current, Ig: L2093 ... .. ..o 1A
Continuous output current, Ig: L293D .. ... .. +800 mA
Continuous total dissipation at (or below) 25°C free-air temperature (see Notes 2and 3) ....... 2075 mW
Continuous total dissipation at 80°C case temperature (see Note 3) ................. RN 5000 mW
Maimum junction temperature, T ...t 150°C
Lead temperature 1,6 mm (1/16 inch) from case for 10seconds ... ....ovee i, 260°C
Storage temperature faNGe, Tapg «+vxvvneeeeeeee et -65°C to 150°C

T Stresses beyond those listed under “absofute maximum ratings® may cause permanent damage io the device. These are stress ratings anly, and
functional operation of the device at these or any other conditions beyond those indicated under “recammended operating condifions” is not
implied. Exposure fo absclute-maximum-rated conditions for extended periods may affect device reliahility.

NCTES: All voitage values are with respect to the network ground terminai.

. For operation above 25°C free-air temperature, derale fineady at the rate of 16.6 mW#C.

. Foroperation above 25°C case temperature, derate linearly ai the rate of 71.4 mWAC. Due to variations in individuai device electricat
characteristics and thermal resistance, the built-in thermal overload protection may be activated at power levels slightly abave or
below the rated dissipation.

W MY v



Yo% 104 LM324

WIDE GAIN BANDWIDTH : 1.3MHz

INPUT COMMON-MODE VOLTAGE RANGE
INCLUDES GROUND

LARGE VOLTAGE GAIN : 100dB

VERY LOW SUPPLY CURRENT/AMPLI :
375pA

LOW INPUT BIAS CURRENT : 20nA

LOW INPUT OFFSET VOLTAGE : 5mV max.
{for mere accurate applications, use the equiv-
alent parts LM124A-LM224A-LM324A which
feature 3mV max.)

LOW INPUT OFFSET CURRENT : 2nA

WIDE POWER SUPPLY RANGE :
SINGLE SUPPLY : +3V TO +30V
DUAL SUPPLIES : £1.5V TO 215V

DESCRIPTION

These circuits consist of four independent, high
gain, intemally frequency compensated operation-
al amplifiers. They operate from a single power
supply over a wide range of voltages. Operation
from spiit power supplies is aiso possibie and the
low power supply current drain is independent of
the magnitude of the power supply voltage.

ORDER CODE

54

5014

.

P
TSSOP14

(Plastic Micropackage)}

(Thin Shrink Small Outline Package})

PIN CONNECTIONS (top view)

Part Temperature Package
Number Range N D p
LM124 -55°C, +125°C . . .
1224 -40°C, +105°C . . .
LM324 0°C, +70°C . . .
Example : LM224N

N = Dual in Line Package {OIP)

D = Small Outine Package (SO} - also avadable in Tape & Reel {DT}

P = Thin Shrink Smalt Qutline Package {TSSGP) - only avaifable in Tape
&Res! {PT)

Iswerting Ingut 2

Ouiput 2

outpt £ 1 [] et
invertiag Input 1 2 [—>| |q
Mon-werting inpit 4 3 [-L
Yoot 4 E
Kon-inveding input 2

] 54
] 3
] 12
1K
(1 10
1 9

5[?—
0
[

1 s

Output 4

Inveding input 4
Honmverting Inpu: 4
Voo
Non-overting It 3
lavesting tnput 3
utpui 3




Ted1e5 SN74LS151 (DATA SELECTOR)

SN74LS151

8-Input Multiplexer

The TTL/MSI SN7415151 is a high speed S-input Digitst
Muitiplexer. It provides, ins one package. the zbifity te selectone bit of

dats fromn up to eight sources. The 15151 can be used 55 a vaiversal Gﬂ Semicondiictor
function genaratar fo gemerats any logic fuction of four variables. f’m*?r“ﬁy o D o At

Both assertion and segation sutpids ate provided. httpeFonsemi.com

® Schottky Process for High Speet

* Muitifuaction Capability LOW
* Oa-Chip Select Logic Decoding POWER
* Fully Buffered Complementary Outputs SCHOTTKY

* Input Clamp Dicdes Limit High Spesd Termination Effecis

GUARANTEED OPERATING RANGES

Symbo} Parameter Min Typ Max Unit .
Voo Supply Voltage 475 | 58 | 525 ¥ ,
Ta | Operating &mbient 8 25 | 70 | i‘-’ Y
Teraperaiurs Range 3 ] d
Ion Cutput Current — High 64 | ma 3

—y ” PLASTIC

oy Cefput Carrent - Eow &80 mA N SUEFIX

CASE 648

.

1
SOIC
D SUFFIX
CASE 7518
LOGIC SYMBOLS

s 1
1 e § 61
H — 51
S 7 2
E 5
Voo = PIN 16

GND=FINB



FUNCTIONAL DESCRIPTION

The L$151 fs a logical implementation of a single pole,
&-position switeh with the switch position confrolled by the
state of three Select inputs, S, §), $». Both assertion and
negation outputs are provided. The Enable input (E) is active
LOW,. When it is nof activated, the nagation oufpuf is HIGH
and the assertion output is LOW regardless of all other
inputs. The logic funciion provided af the output is:

56

=E-(lp-Sp-51-524-14- 5515+ 15 845
+19-55-81 -5+ |y 5g-5y-53+ I5-55-54-8¢ 15
S6-S4-52+1-S5-51- 99

The LS151 provides the ability, in one package, to select
from eight sources of data or control information. By proper
manipulation of the inputs, the LS151 can provide any logic
fanction of four vaniables and its negation.

TRUTH TABLE
E 52 51 S(, [g [1 iz 13 |4 15 |5 !7 Z Zz
HIX X XX X X %X X X X X|B L
Lt & L]JL X X X X X X X]u
LIt & L}JH X X X X X X X|JL H
LfL L HIX £ X X X X X X]J# L
LU & HIX H X X ¥ x X x|t H
LIL H LIX X L X X X X x]d o
LfL H LJX X H X X X X XL H
LIL H Hix X % L X X X x|H L
LfL H H]X X X H X X X X}t H
LJH L LfXx X X X L X X X]u L
L{H L L|Xx X X X H X X xjrL H
LfJH £ HIX X X X X L X X|¥
L{H L H]JX X X X X H X X]t H
LJH # L]Xx X X X X X t X|H L
LIH H L§x X X X X X H x]L H
LJH H HIX X X x x % X Lig L
LIH H HIX X X X X X X H{L s

H = HIGH Yoltage Level
L = LOW Voltage Level
X =Dont Care



loditues CD74HC154 (DECODER)
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Features

* Two Enable Inpuis to Facilitate Demuttiplexing and
Cascading Functions

Fanout (Over Temperature Range)

- Standard Qutputs............... 10 LSTTL Loads
- Bus DriverOutputs ............. 15 LSTTL Loads

Wide Operating Temperature Range . .. -55°C to 125°C

.

Balanced Propagation Delay and Transition Times

Significant Power Reduction Compared to LSTTL
Logic iICs

HC Types

- 2V to 6V Operation

- High Noise Immunity: Nj_ = 30%, Njg = 30%o0f Vc¢ at
Veg =5V

HCT Types

- 4.5V to 5.5V Operation

Direct LSTTL Input Logic Compatibility,

VL= 0.8V (Max), Vi = 2V (Min)

CMOS Input Compatibility, ; < 1pA at Vo, Vou

-

Description

The 'HC154 and 'HCT154 are 4- fo 16-ine
decoders/demultiplexers with two enable inpuls, E1 and E2.

A High on either enabile input forces the output into the High
state. The demuitiplexing function is performed by using the
four input lines, AD to A3, to select the output lines YO to
Y15, and using one enable as the data input while holding
the other enable iow.

Ordering Information

TEMP. RANGE
PART NUMBER {°c} PACKAGE
CD54HC154F3A -5&ta 126 24 Ld CERDIP
CD54HCT184F3A 5510125 24 L4 CERDIP
CD74HC1584E 5510 125 24 Ld PDIP
CD74HC1S4EN 5510 125 24 1LdPDIP
CD74HC184M -55 10 125 24 Ld SOIC
CD74HC 1541438 -8510 125 241d SOIC
CD74HCTI54E 5510 125 24 Ld PDIP
CDT7AHCTIS4EN -8510 125 24 LdPODIP
CD74HCT 1541 5510 125 24 Ld SOIC

NOTE: When ordering, use the enire part number. The suffix 96
denotes tape and reet.

Pinout

CDB4HC 154, CDS4HCT154
{CERDIP)
CDT74HC154, CD74HCT154
(PDIP, SOIC)

TOP VIEW




58

Functional Diagram

o

[ '

g3

S

o >
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TRUTH TABLE

OUTPUTS

Rl
>

s
>

i
>

o
>

1
>

=
>

d
>

INPUTS

A0

A1

A2

A3

Don't Care

High Voitage Level, L = Low Voitage Level, X =

H=




([ BUIBDS (TCRT5000)

Reflective Optical Sensor with Transistor Qutput

Description

The TCRTSD20{L) has a compact consiruciion where
the emitting-light source amd $he detecior are aranged
ir: the same direction to sense the presance of sn ob-
jest by using tha reflective IR beam front the ohiect.
The operating wavelength: is 850 mm. The detecior
cansists of a phefolansistor.

Applications

# Posifion sensor far shaft encoder

# Defection of refieniive malerial such as paper,
18M cards, magnetic tapes 2.

# Limit switch for mechanical moticns in VCR
* Genaral purpose — wherever the space is Emited

TEHE

Features

* Package height: 7 som

* Plaslic polycarbonate howsing construction
which prevenis crossialk

c A
# Snagp-in construction for PCB mounting (I )

m
(2]

®{ = ipng feads
® Current Transfer Ratio {CTR} of typica’ 10% Top vew

Grder Instruction

Crderng Code {E )
TCORTEEED Eeads {3.5 mm)
TCRTSEOO{LY Long jeads {18 mm}
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Absolute Maximum Ratings

60

input (Emitter)
... Parameter . Test:Condifions Symbot Malue Lt
Reverse voltage Y 5 W
Forward current I 80 mA
Forward surge current fp S 10 A Irsm 3 A
Power dissipation Tampn225°C Pye 100 mW
Junction temperature Ts 100 °C
Output (Detector)
Parameter Test Condifions Symboi Value Unit
Coliector emitter voliage VeEo 70 \
Emitter coliector voltage VEco [ vV
Callector cument Ic 100 mA
Power dissipation Tamp £65°C By 100 mW
Junction temperature T 160 °C
Sensor
Parameter Test Condifions “Symbot Value Unit
Total power dissipation Tamh £25°C Piot 200 mw
Operation temperature range Tamb —25 {0 +85 °C
Storage temperature range Totg —25 to +100 °C
Soldering temperature 2mmfromcase, t210s Tsa 280 *C
Electrical Characteristics (Tynp = 25°C)
input {Emitter)

Parameter Test Conditions Symbaol Win. TYp. Max: Unit
Forward voltage g = 80 mA Vg 1.25 156 \4
Junction capacitance Ve=0V,f=1MHz G 50 pF

Qutput (Detector)

Parameter Test Conditions Bymhol Min: Tvp. Max. Uit
Collector emitter voitage |ic = 1 mA Yeeo 70 Vv
Emitter collector valtage  |1g = 100 kA Veco 7 ¥
Cotllector dark current Mop =20V ie=0. E=0 e 10 200 nA

Sensor

Parameter Test Conditions Symbol i Typ: Max. Lnit

Collector current Yee =5V, i =10 mA, Ic 12 133 1 2.1 mA
D=12 mm

Collector emitter le=10mA, lc=0.1mA, | Vogea 112 a4 A

safuration voltage D=12mm

1} See test circuit

2) Test surface: Mirror (M. Spindier a. Hoyer, Part No 340605}






