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This thesis presents the Semi-Automatic Shrimp - Size Selective Machine. Which
consists of machine belt for shrimp transporting and shrimp length dividing set. Be used black-
white television camera to photograph the shrimp. Be counted the graph from television camera
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; Program : The semi-automatic shrimp-size selective machine
; Assembler : Keil C51 v6.2
; Start-Date: April, 13,2003

e e et v
#pragma code

#include<at89x51.h>

#include <stdio.h>

#include <intrins.h>

sfr PO _BUS = 0x80; // assign port PO

sfr P1 BUS = 0x90; // assign port Pl

sbit EN245 LSB = P270; // enable 74245 -8 bit LSB

sbit EN245 MSB = _P271; // enable 742458 bit MSB

sbit CLK CHN = p2~14} // clock 4017

sbit CLKJLPISP= P2f3. // clock latch-data display

sbit CLK LSTEP =(P2”4; // clock latch data stepping motor
sbit RST COUNTER =[P2%5; //i{reset counter 16 bit

sbit RST SCAN = P2A6: // reset 4017

sbit SW CA = P374; // switch center motor A
sbit SW/ CB.=-B325; // switch center motor B
sbit SW_LAB = P3"6; // \switch; left motor AB

sbit SW_RAB _= B347; //. switch right motor AB

unsigned char code Patt Segment [1={0xC0, 0xF9, 0xA4, 0xB0, 0x99,

0x92,0x82,0xF8,0x80,0x90}; // data code segment
unsigned char code Patt StepAL[]={0xFC,0xF9, 0xF3;, 0xF6};
// data code left motor A

unsigned char code Patt StepAR[]={0xF6,0xE3, 0xF9, OxXFC};
// data code' right motor A

unsigned char code Pefzt, StepBL [ [={0xCF, 0x3F, Q¥ ; 036 ;
// data code“left motor B

unsigned char code Patt, StepBR[]={0x6F, 0x3F, 0x9F;0xCF};

// data code right motor B

unsigned char data Disbuf[20];
// display buffer
unsigned int
Lshrimp, Kbuf, Counterl, Counter2, Counter3, Counter4, Counter5;
unsigned char Count hor,Tsize, Tmotor;
char Count. Clk;
bit Fread ok,StSp rd;

#define on 0 Ll leogd e g
#define off 1 [/l oghe. M
#define Delay step 100 // delay stepping
#define Load THO 0OxF8 // reload THO
#define Load TLO 0x00 // reload TLO

#definedsize1nllI 53 N hde Bineltsliizd T b iliob Lo |
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#define Size2L 280 // define sizel 8.0 cm.

#define Size3L 303 // define sizel 9.0 cm.

#define Sizedl 425 // define sizel 10.0 cm.
#define Sizeb5L 500 // define sizel >6.1 ,<10.9 cm.

void initial (void);

void delay time (unsigned int time) ;
void clock scan(void);

void reset scan(void);

void reset counter (void) ;

void reset stepping(void);

void latch disp(char Dat);

void latch step(char Dat)
void clear disbuf (void);
unsigned int read counter(void) ;

void runl stepping (unsigned-char tsidp) 2

vold runr stepping (unsigned-char tstep)s

void cont_ stepping (unsigned char AB,LR);

void num2buffer (unsigned char Group,unsigned int Num) ;

’

void initial (void)

TMOD=0x01; // timer0 mode 1(16 bit)
THO=Load THO; // reload timerO

TLO=Load TLO;

IE=0x83; // enable int timer0, intO-
TCON=0x01; // “falling edge for int0-
Fread ok=on; // clear flag read ok

StSp rd=on;

latch_disp(0%EFF);
clear _disbuf(y;
resgt«SScan () ;

}

void delay time(unsigned int time)
{
unsigned. char i;
while (time)
{
for (i=1;1<100%48@41) ;
time--;

}

void clock scan(void)

{
CLK_SCAN = on;

_nop_ ();
CLK_SCAN = off;
_nop_();
CLK_SCAN = on;

}

void reset scan(void)

{
RST SCAN = on;
| (OP Y ()
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void

void

void

void

void

}

RST_SCAN = off;
Count Clk = 0;

reset counter (void)
RST_COUNTER = off;

_nop_();
RST_COUNTER

// reset counter 16 bit

on; // start counter 16 bit

Counterl=Counter2=Counter3=Counter4=Counter5=0;

reset stepping(void)

if (~SW_CA)

cont_stepping('A

if (~SW_CB)

cont stepping('B

latch/ disp(char Dat)

PO /BUS™= Dat;
CLK_LDISP = on;
L nop={) ;
CLKILDISP = 0ff;

latch step(char Dat)

PO _BUS = Dat;
CLE LSTEP SO}
_nop_ ()

CLK LSTEP = off;

clear disbuf (void)
unsigned chawn, i;

for (i=0;i<20;4i++)
Disbuf [i][=@gC®

"'Rl);

N

unsigned int read counter(void)

{

from

from

unsigned int tlsb, tmsb;

EN245 LSB = on;
counter

_nop_();

P1 BUS = OxFF;
tlsb = P1 BUS;
EN245 LSB = off;

EN245 MSB = on;
counter

~nop_();

Pl BUS = OxFF;
EmsbYIEIPL L BUSS

// read 8 bit lsb

// read 8 bit msb
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EN245 MSB = off;

tmsb = (tmsb<<8)&0xFF00; //
tlsb = tlsb&0x00FF;
return (tmsb|tlsb);

}

void runl stepping(unsigned char tstep)
{
if (tstep=='A")
A= e dt
{
latch step(Patt_StepAL{Tmotor]);
delay_time(Delay-step);
Tmotor++;
if (Tmotor==4)
Tmotor=0;
}
else if(tstep=='B"')
B - left
{
lateh” step (Patt_StepBL[Tmotor]) ;
delay time (Delay step);
Tmotor++;
if(Tmotor==4)
Tmotor=0;

}

void runr stepping(unsigned char tstep)
{
if(tstep=="'A")
A - righit
{
latch step (Patt, StepAR[Tmotor]);
delay) time(Delay step);
Tmotor++;
if(Tmotor==4)
Tmot or=0;
}
else if (tstep=="B'.)
B — right
{
latch step (Patt StepBR[Tmotor]);
delay time (Delay step);
Tmotor++;
if (Tmotor==4)
Tmotor=0;

data 16 bit from counter

// run stepping motor

/< run. stepping motor

//“run stepping motor

// run stepping motor
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void cont stepping(unsigned char AB,LR)
{
switch (AB)
{
dase '"A' ¢  4f(LBR=="L'") // motor
A and turn left
{
while (SW_LAB)
{
runl stepping(AB); //
to left
1
Latch step (0xFF);
while (~SW_CA)
{
runr_ stepping (AB); I/
to center

}
HEoh- & tep-(0=EF) ;
}
else if (LR=='R") // motoer

A and turn right
{
while (SW_RAB)
{
runr stepping (AB) ; 1/

to righf

}
latch ‘step (0xFE) ;

while (~SW.CA)
{
runl stepping(AB); i
to centeNl

}
Tatch step (OxEE)y;

}

break;

case 'Dig gyl f(IH=R1L'Y // motor
B and turn left
{
while (SW_LAB)
{
runl stepping (AB); //
to left
}
latch step (OxFF);
while (~SW_CB)
{
runr_stepping (AB) ; //
to center

}
latch step(0xFF);

}
else if (LR=='R") // motor

By and turn_right
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to right

to center

}

void num2buffer (unsigned char

{

}

void ext intO(void)

{

unsigned int Temp;

unsigned’ char i;
switch (Group)

{

case 1 1ERS // group 1
break;
case 2 i=7; /7 group.2
break;
case 3 B =AY /77 group. 3
break;
case 14 §=165_ /l/  group 4
break;
case 5 1=197 #/Y9roup %
breaks;
}
Disbuf [1] = Patt_Segment [Num/1000]; 7/ M
Temp = Num%1000;
L==5
Disbuf[i] = Patt Segment[Temp/100]); // 100
Temp = Temp%100;
e
Disbuf[i] = Patt Segment[Temp/10]; // 10
lm=7
Disbuf[i] = Patt Segment [Temp%10]; VYR

unsigned int temp;

Count hor++;
if (Count hor==1)
{

Count hor=0x00;

break;

Group,

interrupt O

temp=read counter ();
if ((temp==0x00)&~StSp rd)

{

while (SW_RAB)
{

runr_stepping (AB);

}
latch step (OxFF);

while (~SW_CB)
{

runl_ stepping (AB);

}
latch step (0xFF);

unsigned int Num)

!/

//
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Kbuf=0x00;
StSp_rd = on;

else 1f((temp!=0x00)&~StSp rd)
{

Kbuf=temp;

Stsp rd. =-off;

else if ((temp!=Kbuf)é&StSp rd)
{
Kbuf=temp;
}
else if((temp==Kbuf) &StSp rd)
{
Lshrimp = temp;
ISP _rd = ommm
F¥efd-0k-—= off}

}

void timerO (void) interrupt 1
{
THO=Load THO;
TLO=Load TLO;
i 2t ew/ disiebissioudilSaian t J/C1RIN) ;
Count Clk++; ]
Clo€X o3an Y
if (Count (CLk==19)
Courndl CINEk5-1
if (Count=Clk==20,)
Count C1k=0;
}

void main (void)
{
initiad(N:
TRO=1; // start timerl
reset counteriy);

if (~SW_LAB&~SW _RAB)
{

while (~SW_LAB&~SW_RAB) ;

while (1)

{

cont stepping ('A','R'); // test

stepping and display
Counterl += 1;
num2buffer (1, Counterl) ;
Tmotor=0;
cent. stepping ('B!, 'R!);
Counter?2 += 2;
num2buffer (2, Counter?2) ;
Tmotor=0;
cont stepping('A','L');
Counter3 += 3;
num2buf fer (3, Counter3),;
Tmot or=0;
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cont stepping('B';'L"');

Counterd += 4;

num2buffer (4, Counterd) ;

Tmotor=0;

Counter5 = Counterl+Counter2+Counter3+Counterd;
num2buffer (5, Counterb) ;

}

if (~SW LAB&SW RAB)
{
unsigned char i;
while (~SW_LAB&SW_RAB);
while (1)
i
if (Fread ok) // test read
counter (display) and contrel- stepping
{
StSp_rd=Kbuf=Fread ok=on;
reset counter();
switch (1)
{
caSEmo\ : conEEepPing AR A'R') ;

num2buffer (1, Lshrimp%10000) ;
Tmotor=0;

break;
e Eh: EAVION ¢ COIlC ;B eeweng ("B' §'R" ) ;

num2buffer (2, Lshrimp%10000) ;
Tmotor=0;

break;
case 2 : cont_stepping('A','L");
num2buffer (3, Lshrimp%$10000) ;
Tmotor=0;
break;
ARG I cont stepping('B','L'");
num2buffer (4, Lshrimp%10000) ;
Tmotor=0;
break;
case 4
num2buffer (5, Lshrimp%10000) ;
break;
}
i4+;

i e )

i=0;
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if(SW_LAB&~SW_RAB)
{
unsigned char i;
while(SW_LAB&~SW“RAB);
while (1)
{
if (Fread ok) // test read
counter and display
{
StSp rd=Kbuf=Fread ok=on;
reset counter () ;
switch (i)
{
case 0
num2buffer (1,Lshrimp%10000) ;
break;
case 1
num2buffer (2, Lshrimp%10000) ;
break;
case 2
num2buffer (3, Lshrimp%10000);
break;
case 3
num2buffer(4,Lshrimp%10000);
break;
case 4
num2buffer (5, Lshrimp$10000).;
break;

}

reset stepping() ;
while (1)
{
if (Fread,ok). //&ready, step /4 Full
program
{
StSp rd=Kbuf=Fread ok=on;
reset counter();

1f((Lshrimp>=Sizell) & (Lshrimp<Size2L)) //
check sizel

{
cont stepping('A','R');
Counterl++;
num2buffer (1, Counterl);
Tmotor=0;
}
else 1f((Lshrimp>=Size2L) & (Lshrimp<Size3L))
// check size?2
{
cont stepping(/A','L");
Counter2++;
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num2buffer (2, Counter?2);
Tmotor=0;
}
else
if ((Lshrimp>=Size3L)& (Lshrimp<SizedL)) // check size3
{
cont_stepping('B','R");
Counter3++;
num2buffer (3, Counter3) ;
Tmotor=0;
}
else
if ((Lshrimp>=Sizedl) s (Lshrimp<Size5h)) // check size4
{
cont_stepping('B','L");
Countexrd++;
num2buffer (4, Counterd) ;
Tmotor=0;

Counter5++;
// /check sizeb
num2buffer (5,Counter5) ;

}
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PC817 Series

PC817 Series

# L

TV i VDEDSS
H Features
L Current transter ratio
COTR: MIN 30% al Iy = 3mA Va3V
2 Highisclation valtage between input and
outpul ¥, 0 SO00V o0
A Compact dual-in-line packase
PCB17 : [-channel type
PC827 : 2-chunnel type
PC337 : channel ivpe
PC847 : d-channel tvpe
4. Recvanized by UL Tile Nao, Eod 350

H Outline Dimensions

High Density Mounting Type
Photocoupler

ad farming tpe O type §and taping reel pe P tvpe 1 are also available, (PSBITIPCRITP
Japproved type is also available as an option.

B Applications

L Computer terminals

20systemt appliances. measuring instrunients

3 Registers, copiers. autamatic vending
machines

4 Electrie hoame appliances, such as fan
heaters, ele.

SoStanal ransmission Belween cireuits of
different patentials and impedances

Sl mmd
PC3817 PCg27
e Intzmal ezninseticen diagram Rk Intzrnal zennection diagram
254040 2.54
g 00 dolg e 2000
~ L = EE
ankmak | ol £ X =1 zk° ¥ Y
M O @ Anods o .‘E} )
Anzds mark i mark A — i I"H'l I’H'l
€L Ol
]2 v ojje 9o DO OD @D snwde
0.0« 11' Doy O Cathods
I T Emill=r
J.oz =53 1§ O Collector
@ | 458705 ; by o
S Ancde  [E 0% 2 o e
@ | g = % AHO’ v I 5 ﬁ_}r
2 MI ; 7 T Cathods | 2 mI - wog O
~ Leas @ Emillsr = & I*—
o e ol ot @) Collector e -ttt
& p.5 SF B Ba 13 - 05 M u= g3
PC837 \ PC847
Int=rnal connzation Intzral cannecticn
; diagram - 2,64 1% diagram
= 254509 z
£ ODO OO & N POR0 RO
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w013
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PC317 Series

B Absolute Maximum Ratings { Ta= 253°(7)
Paramelter Symbol Rating Linit
Frarvard current 13 bl mA
“Peak forward current Line 1 A
Input - . 5
Reverse waltage YV i y
Pueoper dissipalivn P 70 mw
Collector-gmitter valtage Ve 35 Y
Emitter-collector valtage Voo 3} A3
o, Collector currant le i m
Collector power dissipativn I 150 miw
Total poewer dissipation I Pl mw
“Isodation vellage Vi 3000
Crperating temperature I e BT
Storage lemperatur: T 15510 128 |
USuddering temperature Thwd 260 C
“1 Pulse width <= 1060 s, Duty ratie @ 000
240t W RHL AC for | minue
“3 For 10 secends
B Electro-optical Characteristics R Tas 25°C)
Parameter Symbol Cenditions MIN. LY. MAX Linit
Forward voltage W 15 2imd - 12 1.4 v
Peak forward voltage ¥ o < R v
v Reversa current Is - - 14 A
Terminal capacitanee 4 Vi, oo | KMz - kY] PF
Chuput Collectar dark comant Il N o SO0 - 1 A
“urrent Uranstar ratio TR Si E
ST Aaturiicn <oltze Vbt - il U2 ¥
Fransfer | Is0lation resistance R CIOV A1 b sl RH AL 16% - ¢}
charac- | Flaaling capacitance G Ve it INHE - i 1.0 pF
Wristics [ ¢ ylaalT frequency i 4 S T T - &ij b kHz
Response time R_m’ L_“"e L 2V Lo ZmaAl Ry i - h F L5
Fall tims 5] - 3 15 RS
“d Classitication table of current transter ratic s shoven Felas F[q 1 Ferward Current vs.
Ambient Temperature
1
Muodel No. Rank mark CTR T
PC3174 A St [An i
PC317R 13 13000 260 . \
PC317C ¢ 200 1o 40 R \
PC3170 I AL 10 Bl i \
PCS+TAB Ar B S0 Lo 200
PCE«7BC 12 or ¢ 1200 [0 400 \
PCs#7CD Corl 2000 [0 600 \
PCS+TAC A Bort 800 L i =
PCS+7BD B.CarDh 130 e 0 o
PCS4TAD AB.CorD NG GOn A
PC3 7 Ji B C L v mark S0 LG 600 9% 3% 253 kS lwe RS

o loar2ordord

Arnben) temiperatire T, 80
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PC817 Series
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Fig. 3 Peak Forward Current vs. Duty Ratio
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SHARP PC817 Series

Fig. 8 Collector-emitter Saturation Voltage vs. Fig. 9 Collector Dark Current vs.
Ambient Temperature Ambisnt Temperature
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