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Abstract

The content of this project is about studying separate object with Image Process, design
and build the drivermotor, design and build the sensor. Then design and built the automatic
Separator by Image Process with the result from studying. This project use mango in presenting

that the Separator scparates mangoes for three size by Image Process.
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#include <reg51.h>
#include <absacc.h>
#include <math.h>
#linclude <string.h>
#linclude <stdiib.h>

#include <stdio.h>

#define Pa8255 XBYTE[0xEQE0]
#define Pb8255 XBYTE[0xEOQEI]
#deline Pc8255 XBYTE[OXEOE2])
#define Pcon8255 XBYTE[0xEOE3)

#define LCD_CONTROL XBYTE[0xEQCO]

#define LCD_BUSY_FLAG XBYTE[0xE0C1]
#define LCD_WRITEDATA XBYTE[0XEOC2]
f#tdefine LCD READDATA XBYTE[0xEQC3]

xdata char zz[16],j;
data unsigned char clock0;

data unsigned char clockl;

xdata char float_string[16];

void delay(unsigned int time)

{
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data unsigned int i;
for(i= 0;i < time;i+t)
{
}

void wait_for lcd_ready (void)

{
while ((LCD_BUSY_FLAG & 0x80) !=0)
{
}
fiwait util buy flag = 0 (1cd ready)

}

void specified_lcd(void)
{

/ffor led more than 2 line

/fand 5x7 dot per cursor font

LCD_CONTROL-0x38;

//funclion set bit5=1
wait for led ready ();
}

void clear_lcd(void)
{
LCD_CONTROL=0x01;
//bit0=1 clear led
/fand cursor goto top left
wait_for_lcd ready (),
) :
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void cursor_on{void)

{
LCD_CONTROL = 0x0f; /fbit2=1 lcd monitor on

wait_for_lcd_ready ();
}

void cursor off(void)

{
LCD_CONTROL = 0x0c;

wait_for lcd_ready ();
}

void entry_mode_set(void)

{
LCD_CONTROL = 0x02;
/bit0=0 after put data shift cursor to right

//bit]1=1 after read/write dd ram address increasel

wait_for lcd ready ();

}

void init_led(void)
{
specified lcd();
cursor_on();
clear lcd();

entry mode_set();
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void WChar{char ch)

{
LCD_WRITEDATA = ch;
wait_for_led_ready();

}

void gotoxy(unsigned char row, unsigned char col)
{
if (row == 1) LCD_CONTROL == 0x80+col-1; els¢
if (row ==2) LCD CONTROL = 0xc0+col-1; else
if (row ==3) LCD CONTROL = 0x90+col-1; clse
if row = 4) LCD_CONTROL = 0xd0+col-1;
wait_for lcd ready ();

}

void WCharxy(unsigned char row,unsigned char col,unsigned char ch)

{

gotoxy(row,col);
WChar{ch);
}

void string_to_lcd {(unsigned char row,unsigned char col,char *st)

{

data unsigned char mcol,colfinish,len;

len = strlen(st);



colfinish=colHen-1;

if (colfinish > 16) colfinish=16;

for {(mcol=col; mcol<=colfinish; mcol++)

{

WCharxy(row,mcol,st{mcol-coll);

}

void string_to_lcd32 (char *st)
{

dala unsigned char mcol,colfinish,len,i;

xdata char display led[32];

for (i=0;i<=3 L;i++)
{
display led[i}="";
}

len = strlen(st);

if (len>32) len=32;
for (i=0;i<=len-1;i++)
{
display_lcd[il=st{i];
}

for (mcol=1; mcol<=16; mcol++)

{
WCharxy(1,mcol,display lcd[mcol-1]);
}
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for (mcol=1; mcol<=16; mcol++)
{
WCharxy(2,mcol,display_Icd[(mcol+16)-1]);
}

void string_to_lcd32RotateLeft {char *st)
{

data unsigned char mcol,colfinish,len,i,temp;

xdata char display lcd[32];

for (i=0;i<=31;it+)
{
display led[i]="";
}

len = strlen(st);

if (len>32) len=32;
for (i=0;i<=len-1;i++)
{
display ted[i]=st{i];
}

while (1)
{
string_to_led32(display lcd);

temp=display lcd[0];

for (i=1;i<=31;i+1t)



{
display_lcd[i-1]=display led[i];
b
display_lcd[31]=temp;

delay(10000);
}

char getkey()

{
unsigned char ¢;
while(!RI)

{
}
¢ = SBUF;
RI=0,

return(c);

void saipan run(void)
{
Pb8255=0x40; //forward

}

void saipan_stop{void)
{
Pb8255=0x00; //break all
1



void push{(void) //saipan running
{
Pb8255=0x42;  //push forward
delay(30000);
while(1)
{
if((Pa8255&0x10)==0)
s {
saipan_run();
break;
}

void push2{void) //saipan running
{
Pb8255=0x48;
delay(30000);
while(1)

{
if{(Pa8255&0x20)=—0)
{
saipan_run(};
break;

}
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void push3(void) //saipan running
{
Pb8255=0x60;
delay(30000);
while(1)

{
if{(Pa8255&0x40)=—=0)
{
saipan_run();
break;

3
}

void init_start(void)
{
delay(30000);
push1(); {/saipan start run
delay(30000);
push2();
delay(300060);
push3();
delay(30000);
string_to_lcd(1,1,"Ready to run");
}

void init_serial{void)

{



SCON = 0x52;

PCON = 0x00;

TMOD = 0x20;
TH1 = 0xfd;

void main(void)
{
xdata unsigned char i;

xdata unsigned int j;

delay(20000);
init_led();
Pcon8255=0x80;
init_serial();
string_to lcd(2,1,"0on on on™);
Pa8255=0xf{T;
Pb8255=0x00;
Pc8255=0x55;
delay(10000);
saipan_run();
init_start(); /saipan running

saipan_stop();

while(1)
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i=getkey();
=i
switch (i)
{
case'0":
{
saipan run();
while(1)
{
if((Pa8255&0x01)=0)
{
saipan_stop();
delay(10000);
Pc8255=0x71;
printf("take");
string_to lcd(1,1,"camera take");
break;
}

Ybreak;
break;
)

case'l":
{
saipan_run();
whiie(1)
{
if{(Pa8255&0x02)==0)
{
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/ saipan_stop();

delay(30000);
Pc8255=0x72;
push1{);
printf("push!");
string_to_led(1,1,"pushi finish"),
break;
}
}break;
break;
}

case'2":
{
saipan_run();
while(1)
{
if{(Pa8255& 0x04)=—=0)

{
/! saipan_stop();

delay(30000);
Pc8255=0x74;
push2();
printf("push2");
string_to_lcd(1,1,"push2 finish");
break;

}
Yoreak;
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break;

case'3";
{
saipan_run();
while(1)
{
if{(Pa8255&0x08)=0)

{
/ saipan_stop();

delay(30000);
PcB8255=0x78,;
push3();
printf{"push3");

string_to_led(1,1,"push3 finish");

break;
}
}break;
break;
}
case'd":

{
saipan_stop();
break;
}break;

}lend case
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} /fend while

1 /fend main
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unit cameral;

interface

uses
Windows, Messages, SysUtils, Classes, Graphics, Controls, Forms, Dialogs,

StdCuls, ExtCtrls,VideoCap, ComCtrls, Async32;

type

TFonnl = class(TForm)
Labell: TLabel;
Image3: Timage;
Label2: TLabel;
Label3; TLabel;
Labeld: TLabel;
Label6: TLabel;
Panell: TPanel;
videoarea: TPanel;
Imagel: Tlmage;
Button!: TButton;
Button2: TButton;
Button3: TButton;
Button4: TButton;
Buitons: TButton;
Button6: TButton;
ProgressBarl; TProgressBar;
Edit1: TEdit;

EditR: TEdit;

Button7: TButton;
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Comml; TCC;mm;

EditSize: TEdit;

Label24: TLabel;

Label27: TLabel;

EditG: TEdit;

EditB: TEdit;

ShapeShowColor: TShape;

Label25: TLabel;

Label26: TLabel;

Label28: TLabel,

EditGain: TEdit;

Panel3:; TPanel;

Label29: TLabel;

Button9: TButton;

Bas!: TEdif;

SelectBasket: TButton;

Bas2: TEdit;

Bas3: TEdit;

Label7: TLabel;

ProgressBar2: TProgressBar;

Label5: TLabel;

Label8: TLabel;

Label9: TLabel;

LabellQ: TLabel;

Labeil l: TLabel;

Labell2: TLabel;

ColorDialogl: TColorDialog;
procedure Button1Click(Sender: TObject);
procedure CAPStatus(Sender: TObject);
procedure Button2Click(Sender: TObject);
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procedure Button3Click(Sender: TObject);
procedure ButtondClick(Sender: TObject);
procedure Button5Click(Sender: TObject);
procedure Button6Click(Sender: TObject); .
procedure Image3MouseUp(Sender: TObjéct; Button: TMouseButton;
Shift; TShiftState; X, Y Inteper);
procedure Button7Click(Sender: TObject);
procedure Button8Click(Sender: TObject);
procedure Comm1iRxChar(Sender; TObject; Count: Integer);
procedure FormCreate(Sender: TObject);
procedure EditGainKeyDown(Sender: TObject; var Key: Word;
Shift; TShifiState),
procedure ShapeShowColorMouseDown(Sender: TObject;
Button: TMouseButton; Shift: TShiftState; X, Y: Integer);
procedure Button9Click(Sender: TObject);
procedure SelectBasketClick(Sender: TObject);
private
{ Private declarations }
public

§ Public declarations }

end,

var
Form1l: TFormi;
iSelcolor,bl,b2,b3 : Integer;
i,J,iCount,iColor,iBlckHight,iBlckWidth : Integer;
gain:byte;

Wsize : longint;
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implementation

{$R *.DFM}

procedure TForml.CAPStatus(Sender: TObjecf);
begin

Panell.Color := cIBmFace;

Panell .Refresh;

end;

procedure TForm1.Button1Click(Sender: TObject);
var

MyCapStatusProc : TCapStatusProc;

{1 E: Exception;
begin
/f Start CAP - Video
CapSetVideoArea( VideoArea );
CapSetInfoLabel( Labell };
MyCapStatusProc := CAPStatus;
CapSetStatusProcedure( MyCapStatusProc );
if CapOpenDriver then
begin
CapSetCapSec{ 15 * 3 );
CapShow;

end;
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Comm1.DeviceName :='Com1i';
try

Cominl.Open;

Label27.Caption :='Device ready: ' + Comm].DeviceName;

Label27.Caption := GetProviderSubtypeName(Comm1.ProviderSubtype) +* H ay';
except

on E: ECommError do

Edit]l.Text ;= E.Message;

end;

end;

procedure TFonm1.Button2Click(Sender; TObject);
var
S: string;
Count; Inteper;
begin
IS =4
/{ Count := Comm I.Write(S[1], Length(S));
H if Count = -1 then
// Label10.Caption :='Error open port Com]'

/ else Label10.Caption :="a411Jud2 " + IntToSt{Count) + ' B Aofdangsr;

Comm 1.Close;
Labei27.Caption := 'Port RS232 Taud,;
CapCloseDriver;

end;

procedure TForm1.Button3Click(Sender: TObject);
begin
CapDlgVSource;
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end;

procedure TForm1.Button4Click{Sender: TObject);
begin
CapDlgVFormat;

end;
procedure TForml.Button5Click(Sender: TObject);
var
/ iCount : Integer;

SingleImageFileName : string;
begin
/' iHighcolor := iSelcolor + 10000;

ProgressBarl . Max := Image3.Picture.Height;
1abei24.Visible ;= False;

/f Save Video as Bitmap to file in TEMP-Path
SinglelmageFileName := Tmagel . bmp";
CapSetSingleImageFileName( SingleImageFileName );

CapGrabSingleFrame;
CapSetVideoLive;
Image3.Picture. LoadFromFile('Imagel . binp');
Panel3.Visible := False;
end; l

procedure TForm 1.Button6Click(Sender: TObject);
var

bitmap:tbitmap;

r,g,bibyte;

col:dword;

sumR,sumG,sumB,tmp:double;

57



i,j:integer;
// Wsize:longint;
begin
bitmap:=tbitmap.Create;
bitmap.l.oadFromFile('lmagel.bmp');
WSize:=0;
sumR:=0;SumG:=0;SumB:=0;
for i:=0 to bitmap.Width-1 do
for j:=0 to bitmap.Height-1 do
begin

col:=bitmap.Canvas.Pixels{i,j];

ri=lo{col);
g:=hi(col),
b:=hiword(col);

sumR:=sumR+r;
sumG:=sumG+g;
sumB:=sumB+b;
r:=((30*r)+(59*g)+(11*b))div 100;
if i>Gain then
begin
inc(Wsize),
bitmap.Canvas.Pixels[i,j]:=$fTH¥T;
end else bitmap.Canvas.Pixels]i,j}:=0;
end;
tmp:=(bitmap.Height+1)*(bitmap. Width+1);
/1 edit2 text:=format("%.0f,[SumR]);
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/I edit3.text:=format('%.0f ,[SumG]);
/1 editd.text:=format('%.0f ,[SumB]);
sumR:;=sumR/tmp;
sumG:=sumG/tmp;
sumB:=sumB/tmp;

editR.iext:=format("%.0f,[SumR]);
edilG.text:=format('%.0f",[SumG]);
editB.text:=format('%.0f,[SumB]);
r:=strtoint(editR. text);
g:=strtoint{editG.text);
b:=strtoint(editB.text);

shapeshowcolor. Brush.Color:=rpb{r,g,b);
editsize. Text:=inttostr(76800 - Wsize};
image3,Picture.Bitmap:=bitinap,
bitmap.Free;

Label 10.Caption = s vinimas oud;

end;

procedure TForm].Image3MouseUp(Sender: TObject; Button: TMouscButton;
Shift: TShiftState; X, Y: Integer);

/fvar

/i 1,j : Integer;

begin

# Image3.Hint := IntToStr{X) + IntToS{Y);

/! iSelcolor := Image3.Canvas.Pixels[X,Y];

/' Edit2.Text ;= IntToStr(iSelcolor);

/I for i := 0 to Image2.Picture.Height do

/! begin

/i for j =0 to Image2.Picture.Width do



/' begin

/! Image2.Canvas.Pixels[j,i] := iSelcolor;
!/  end;

/l end;

end;

procedure TForm1.Button7Click{Sender: TObject};
var
S: siring;
Count: Integer;
begin
S = Editl.Text;
Count := Comml.Write(S[1], Length(S));
if Count = -1 then
Label27.Caplion ;= 'Error open port Com]'
else Label27.Caption := aeliuda + IntToStr{Count) + ' 9N

end;

procedure TForml.Button8Click(Sender: TObjecl);
var

S: string;

Count: Integer;
begin

5=,

Count := Comm1.Write(S[ 1], Length(S));

if Count = -1 then

Label27.Caption :='Error open port Coml'

else Label27.Caption :="da11id2 " + InfToStr(Count) +' 6nY3 ABAIdIMgR';

end;
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/f receive message for controller
procedure TForm1.Comm 1RxChar(Sender; TObject; Count; Integer);
var

Buffer : array{0..10] of Char;

Bytes : Integer;
begin

=i+l

Fillchar{Buffer, Sizeof{ Buffer), 0);

Bytes := Comm l.Read{Buffer, Count);

if Bytes = -1 then Label27.Caption := "ligunsesudeyad;

Label27 Caption = Sunudn “+HnfToStr(Count) +' anHg ' + Buffer;

if Bufter = 'take' then
begin
Label10.Caption :=";
Button5Click(nil);
Button6Click(nil);
SelectBasketClick(nil);

end;

if Buffer = 'pushl’ then
begin
Button9Click(nil);
bli=(b1+1);
Basl.text:=inttostr(bl);

end;
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if Buffer = 'push2' then
begin
Button9Click(nil);
b2:=(b2+1);
Bas2.text:=inttostr(b2);

end;

if Buffer = 'push3' then
begin
Button9Click(nil);
b3:=(b3+1);
Bas3.text:=inttostr(b3);
end;

end;

procedure TFonnl.FormCreate(Sender: TObject);

begin

bl:=0;
b2:=0;
b3:=0;
i=0
gain:=%30;

end;

procedure TForml . EditGainKeyDown(Sender: TObject; var Key: Word;
Shift: TShifiState);
begin
if key=13 then
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begin
gain:=strtointdef{editGain.text,$80):
button6.Click;

end;

end;

procedure TForm1.ShapeShowColorMouseDown(Sender: TObject;

Button: TMouseButton; Shift: TShiftState; X, Y: Integer);
begin
editgain.Visible:=not editgain.Visible;

end;

procedure TForml .Button9Click(Sender: TObject);
var
S: string;

Count: Integer;

begin
S="0
Count := Comm 1. Write(S[1], Length(S));
Label27.Caption :='afa 1uda ' + IntToStr{(Count) +* 8y,
Label 10.Caption :="f1101950 sensor #3799UIAG B AIWA TN

end;

// for select basket
procedure TFonnl.SelectBasketClick(Sender; TObject);
var

Size,Basket1,Basket2 Basket3: longint;

S : string;

Count : Integer;
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begin

Basket! := 30000;
Basket2 = 36000;
Basket3 :=76800;
Size:=(76800-Wsize);

if (Size <= Basket1) then
begin
Editl. Text:="1"
S = Editl,Texf;
Count := Comm1.Write(S[ 1], Length(S));
if Count = -1 then
Label27.Caption := 'Error open port Com1'
else Label27.Caption := dalauda + IntToStr{Count) +" 5ﬂHi';
Exit;
end;
if ((Size > Basket1) and (Size <= Basket2)) then
begin
Editl. Text:='2";
S = Editl.Text;
Count := Comm1.Write(S[1], Length(8));
if Count = -1 then
Label27.Caption :='Error open port Com1'
else Label27.Caption :='dl411/d72 ' + IntToStr(Count) + ' §ny5";
Exit;
end;
if ((Size > Basket2) and (Size <= Basket3)) then
begin
Editl.Text:="3";
S := Editl.Text;
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Count := Comm [, Write(S{1], Length(S));
if Count = -1 then
Label27.Caption := "Error open port Com1’
else Labelzv.Captibﬁ = 'g4'111d2 ' + IntToStr(Count) +* Spus™
Exif;
end;

end;

end. // end main
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Kay 1597
&Natz’onal Semiconducior
Timer
General Description Features
The LMS5S is a highly stable devica for generaling accurate B Direcl replacament for SESSS/NESSS
tme delays or osallation, Adational lgmminals are provided W Timing from microseconds through hours
for tricgenng of resetting i desired, In the lime delaymode ol a0 Operales in both aslable and monosiable modes
operaton, the tima is preciseiy controlled by one extemai re- g Adjusiable duty cycle
sistor and capadilorn. For astable operation as an psallalor, Ouipul can sourcs of sink 200 mA
the free running frequancy and duty cycle are accuralaly Oulput and supply TTL compatie
conlrolled with two exlarmal resistors and one capacitor. The . T fre stability betier than 0.005% por °C
circud may bae triggered and reset on laling wavelorms, and ampecature slability or than 9. pe
Ihe oupul Gircuil can sourcs or sink Up 1o 200 mA or diive % Nommally 04 and nomally ot eutaud
TIL ¢rcuits, » Available in 8 pin MSOP package
Applications
u Precsion timing
= Puise genaralion
8 Sequental timing
® Time delay generalion
= Pulse widih modulalion
® Pulsa positon medulation
x Linear ramp generator
Schematic Diagram
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Absolute Maximum Ratlngs e 2)

¥ MiNary/Asrospace spaciied devicet are required,’
pleass contacl ithe Hatlonal Samiconducior Sake Office’
Distribuiort for availabitity and speciiication,

Supply Vollage +18V
Poweor Dissipabon {(Nole 3)
LMSS55H, LMSSSCH 760 myY
LIA555, LMSSSCH 1B) mw
LMSSSCMM 613 mw
Operating Tomperature Rangos
LMS55C 0°C 10 +70°C
LMS55 -55'C 1o + 125°C

Electrical Characteristics (notes 1, 2)
(Ta = 25'C, ¥ = +5Y lo +15V, unless othewisa spocified)

Swage Temperature Ranga —55°C lo +150°C
Soldening Informaton
DuaHn-Line Pacage
Solcsering (10 Seconds) 260°C
Small Quttine Paclages
{SOIC and MSOP) :
Vapor Phase (60 Secoads) 215°C
Infrared (15 Seconds) 220°C

See AN-450 “Sudace Mountng Methods ang Thew ERect
on Product Rediabxlity” for olhes methods of soxoenang
suiface moum davices.

UmHs
Parameter Conditlena LS55 LMSS5C Uniia

Min Typ Max Min Typ hlax i
Supply Vollaga 45 8 | 45 16 v
Supply Cument Vee =5V, A == 3 5 k] [} mA |
Vee = 15V, A = = 10 12 10 15 mA
{Low State} (Note 4) '
Timing Emor, Monoslable
Initial Accuracy 0.5 1 % '
Drift with Temperature Ra = 1K fo 300 ke, 30 50 ppavC

G = 0.1 pF, [Nole 5} '

Accuracy over Temperature 1.5 1.5 Y%

Orift with Supply 0.05 0.1 %V
Timing Error, Aslable

InHial Acturacy 1.5 2.25 ko)

Drift wilh Temperalure Ry, Rg = 1k lo 100 ke, 20 150 ppm/C

G = 0.1 yF, {Nota 5)

Accuracy over Temperature 2.5 3.0 %

Drifl with Supply .15 0.30 YoV
Thresheld Vollage 0.667 0.667 X VYee
Trigger Vollage Ve = 15V 4.8 5 5.2 5 v

Ve = 5Y 1.45 1.67 .9 1.67 A4
Trigger Cuirent 0.01 0.5 0.5 0.9 pA
Reset Yollage 0.4 0.5 1 0.4 0.5 1 v
Resel Cument 0.1 0.4 0.1 0.4 mA
Threshold Cuient (MHole &) 0.1 0.25 0.y 0.25 A
Caontrol Voltage Level Vee = 16V 9.6 10 10.4 9 10 1 v

Vec = 5V 26 | 323 38 | 26 | aaa 4 v
Pin 7 Leakage Outpud High 1 100 1 100 nA
Pin 7 Sat (Nole 7)

Qulput Low Vee = 15V, L = 15 mA 150 180 mY

Oulput Low Vee = 45V, 1; = 4.5 mA 70 100 80 200 my

weew nationalcom
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Electrical Characteristics (Notes 1, 2) [Continxa)
(Ta = 25°C, Ve = +5Y 0 +15V, unless othewise specifiad)

timha
Parameler Condhlens LMS55 LLESSSC Unils
Min Typ Max Min Typ Max
Output Voitage Drop (Low) Vee = 1SV
toum = 10 MA 0.1 0.15 0.1 0.25 '
s = 50 mA 0.4 05 0.4 0.75 v
Voipne = 100 mA 2 22 2 25 v
lex = 200 MA 25 2.5 v
Voo = 5V
lgip = 8 mA o.f 0.25 v
lojm = 5 MA 025 0.35 v
Culpul Vorage Drop {High) tsounce = 200 MA, Vee = I5Y 12.5 12.5 v
’ lsounce = 100 MA, Voo = 15V 13 13.3 1275 | 133 v
Vee = 5Y 3 33 2.75 33 v
Risa Tima of Onput ’ 100 109 ns
Fall Time ol Cutput 100 100 ns

Hote 1 Al voages 2re moasred s resced 10 e grownd pin, ynless othgrsdse speofied.

Hole 2; Abecvrig Masimun P aings Indcaie krite benpond which damage to b devion may ooour, Opa ratng Ratngs ingica by onetons ov which the device is Linc-
Nonal, but co nol guaranies spacdic perfoancs limits. Elediacal Chamcigratics sate DC and AG visd ol ipociorions under pa o ar lesl condions which gua-
anke aeabe paAdormianee Emith Thin dssumas thal the devios b within the Opeaing Ralings. Specderiont 2 Rl QlairanTeds B pavamesns whrs no dmd is
ghven, hawrvor, B8 hpical vakud 1s a good incication of dovics parfonmancae.

Hole 31 For ope-ating af slevated lemperalues the deviod musi be derated abave 25°C basod on & + 150°C macmam ponction tem peratim and a thermal resiatancs
of 164°CAY (TD-5}, 106°CAY (DIP), 170°CVY (SO-B). and 204°CAY {USOP) fusction b0 ambiend,

Hale & Supp'y aurent when oulpul hich tpicaty + mA tess al Ve = 5V,

Male 52 Tested 3t Ve = 5V and Ve = 18V, '

Haole 8: Thia wa cefenting the macimum vahwm of Ay + Ap for 15 opermion, The maximem oal {Ry 1 Rgl ks 20 M),

Hole 7t MNo ¢goiection agans excesshve pn T curmend 13 necosaary prowidng tha pagkage disspatan rabng will nol ba exoeeced.
Hols B: freter to RETSS55X drawing of miiay LUSS55H end LM556) versions Jor speaica fony

Connection Diagrams

Maelal Can Package Duaktin-Line, Small Owiline
¥er ard Molded Minl Small Owlling Packages
) o‘ [3) oocuance o ] — ST
1iceLn THAEERDLE 1 )
el — = d — mceance
oy toanod e .
YOLTARC surmr <2 =1 3. =H L ikncwace
NSt
e L] ’I—S.. §__ eoatRoL
Top View REHT — YOLTAGL
Crrder Humber LMS55H or LM5355CH
Ses NS Package Number HO8C . freartay
' Top View

Ordet Number LMSESS, LMSSEC,
LMESSCHM, LMSSS5CMM or LMSSSCH
See NS Package Number JOSA, MOSA, MUADSA or
HOSE
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Typical Perlormance Characteristics (cornwoa)

Ditcharge Transhatar (Pin 7)
VYolizge va Sink Current

Voot la¥i P P

-
51

L8]

Applications Information

MONOSTABLE OPERATION

1n this mods ol gperation, tho tmer fundions as a one-shol
{Figure 1). The exiemal capacitor is initially held discharged
by a transistor inside tha limer. Upon application of a nega-
tive trigger pulsa of less than (/3 V. to pin 2, the llip-liop is
sel which both releases the short circuit across the capacitor
and grives the oulput high.

Aradly]

¥,
i AESY l O Ve
Pl .
| T. e
ThIceIA . ‘ QILLHARGE
MRLUY G o1 )
TOW L0ad -
A
| e . L3000
i LoRTADL
ot VELTAGE
 S— T =
—
NORMALLY § \ I
“BFb* 10 R
0FH 1040 ] e
H I

5078313

FIGURE 1. Monoslable

The vollage acress lhe capacilor then increases exponon-
tially for a period of t = 1.1 R, C, 2l 1ha end of which tima the
vollage equals 2/3 V... The comparalor then resels the
Hip-flop which in fum dischargas the capacilor and dives lhe
avlput lo its fow slale, Figure 2shows the wavelorms gener-
ated in this mode ol operabon. Sinca the chaige and lha
threshold leved of lhe companalor are both direcily propor-
tonal to supply vollags, tha timing intemal is indepandent of
supply.

11 LU -
b Sad) RN J
SR
H il
/1 {[ A ¢ /]
©50078314
Yoo = 5Y Top Traca: gt 5/ Tiv.
MNUE = 0,1 maDRY, Mdcia Trace, Outpud ¥y,
Ry = BRI Bonan Trace: Capacior Volage Z¥/Div,
C =001 yF

FIGURE 2. Monoslable Wavelorma

During the tming cycle whan Ihe oulput is high, the further
applicalion of a trigger pulse will not eflect the cintuil so long
as tha trigger inpul is rebumed high at feast 10 ys belore the
and of tha timing interval. However the circuil can be reset
duning this limo by the application of a negativa pulse 1o the
resal terminal {pin 4). The outpul will thon remain in the low
slate unlil a igger pulse ls again applied.

¥hen the resel function is not in usa, il is recommended thal
# be connedled 1o Y o avoid any possibiity of false Irig-
gering.

Figure 3is a nomograph lor easy delermination of R, G val-
ues for various {imo delays.

HOQTE: In monosiable operation, the bigger should ba driven
high before Ihe end of tming cycle.
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Applications Information (comeueq)
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FIGURE 3. Tima Delay

ASTABLE OPERATION

H Ihe circuit is connecled as shown in Figure 4 (pins 2 and 6
connacled} it will ligger itself and free run as a mullivibrator.
The exiernal capacior charges Lhrough R, + R and dis-
charges through Ry. Thus the duty cycle may bo precisaly
sel by Ihe ratio of lhese two resistors,

O ¥

[—4»

i [}

(1Y 1 I
1 L}

LT

FIGURE 4. Aslabla

..........__w\,_._......-]
=
PAAA A AAA iy
-

A
W
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osaqrest 4

In this mode of operalion, the capadilor charges and dis-
charges between 1/3 Vo and 2/3 Y., As in Lhe tnggered
mode, the charge and discharge Limes, and therelore Lhe [re-
quency ara independenl ol the supply vollage.

Figure & shows |he wavelonms generated in this mode of
operatian.

Yoo = 5Y Top Trace: Outesd ¥/ Trr.

TIME & 20 L/ THY, Boriom Trace: Capacrier Voisgd 1Vry,
iy = 3.9 ket

P = 3

C =00 pF

FIGURE 5. Aslable Waveforms

The charge tme {oulpul high) is givan by
I, = 0693 (A, + Ax) C
And the discharga time (output low) by:
1; = 0693 (AR C
Thus the tolal pered is:
T =1, +1, = 0593 (A, +2Ry) C
Tho lrequency of oscillation is:

1.44
(Ag + 2R3)C
Figura 6 may bo used lor quick delesmnination of these RC
values.
The duly cycla is:

1
f——T‘=

Rg
R + 2Rg
-
SN

o
b

C=CAPARITANCE (L)
\\
?
9
f\"
A
~
Al

HERRENN
SIS

LGt
L 2 I (TR ] I e
|- IALL-RUNERG FALGUINCT IRl

[ = LTNTRE

FIGURE 8. Frea Running Frequency

FREQUENCY DIVIDER

Tha monostable circuil of Figure f can be used as a lre-
quency divider by adjusting the lenglh ol lhe ming cydle.
Figura 7 shows the wavelorms gensoratad n & divide by three
ool
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Applications Information (comnues

[l”:k

L—

I,r 1A iﬂ“

Yoz = 5¥ Top Trace: hiput &V,

TIVE = 20 D5V, Miscle Trace: Cuped VY.

Ry * 8 1% Betton Trace: Capacitor Z¥iDiv.
C =001 pF

O80T M

FIGURE 7. Frequency Dividar

PULSE WIDTH MODULATOR

\When the tmer is connaecled in Lhe monostabe mode and
triggered wilh a continuous pulss Vain, tha outpud pulse
wicin can ba mefulated by a signal applied to pin 5. Figure
& shows |he difcuit, and in Figure § are some wavelorm
examples.

I O Ve

L
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oreuangr
TRISCIAO— T ¥

TRACSHELD

17177 S

WaDULATIGN
INMFE
TN O—) i—o ——,

Crioorasi-Ay
FIGURE B. Pulse Widih Modulaler
7,/1 |
\\
\ B
A Im -
OSoarsr-vi

Ve = 5V Top Trace: Moddadaon 1y/Diy.

TIME = 0.2 myTHY., Bohon Trace: Outpd Yolage 2V/AiY
LAER-R R 1H

C =001 pF

FIGURE 9. Pulzs Yidth Modulator

PULSE POSITION MODULATOR

This application uses the imer connected for astablo opora-
bon, as in Frpure 1O, with a modutating signal again applied
10 tho controt votlage lemminal. The pulse position varies wilh

he modutaling sKnal, unce the Lhreanold voltage and hence
the Lma dolay i vaned. Frowe [/ shows tho wavelamns
gensmted for a rangle wave modutabon signal,

"
[V '

3oU{ A THMN
QUTTVT O § . T— t

[ T

FIGURE 10. Pulee Poaltkan Modulalor
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A0 AARN ie|m
HE : |
i
L

Voo = BY Top Trace: Modidaion Lhped 1V/Div,
TIUME = 0.1 ma/HV. Bonomn Trace: Output 2V/Dy.
Ay, = 3.8k}
Rg = 3k
C =001 pF

FIGURE 11. Puise Potilion Modulator
LINEAR RAMP

Whan Lhe pullup resislor, Ry, In the monastable citcuit is re-
placed by a constani current source, a linear ramp is genar-
aled. Frpura 12shows a circuil configuration thal will pedorm
this function.

TRIGEEN 1

WiVl 0—1 2

[ C O R

FIGURE 12,
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Applications Information (Continueq)
Frgure 13 shows wavelomms generated by the linsar mmp
Tha tlime inlerval is givea try:
2/3 Ver Re (Ry + Ryl C
Ry Ve = Vae (Ry + Ry}
Vze = 0.6V
Vge = 0.6V

]

CryOGTRY-H

Ve = 5V Top Trace: Inpd Tv/Dk
TIME = 20 DV, Mudcle Trace: Ourput SV/Diy,
Ry = 47 kil Botrom Trace: Capacior Yollage 1W/Div
Ay = 100%U
Rg = 2.7 kil
C=001yF

FIGURE 13. Linear Ramp

50% DUTY CYCLE OSCILLATOR

For a 50% duly cyele, tha resislors R, and Ry may ba con-
nedled as in Figure 14. The time penod for {ha oulput high is
the same as previous, 1, = 0.693 R, C. For the oulput low il
isl, =

Thus T Irequency of cscilaton iy

im=
W+ 1
—O Yo
LI
m
o m
H H A,
Lhee, ]
WINT O—) 3 -L c
\ wun.r
[FIM]
- EswTEsIE

FIGURE 14. 50% Duly Cycle Ourcillator

Nole 1hal this circuil will not oscillate if By is greater than 1/2
R, because the jundion of A, and Ay carnct bang pin 2
down lo 13 Vo and tigger the lower comparator.

ADDIMOHAL INFORMATION

Adequale powar supphy bypassing is necessary lo proted
assodialed ¢revilry. Minimum recommanded is 0.1 pF inpar:
altef with 1 pF elacirolytic.

Lowar comparalor storage lima can be as lorg as 10 ps
when pin 2 is driven {ully to ground lor riggenrg. This limns
the monostable puise widih to 10 ps minimum.

Delay fime resat 1o oulpul is 0.47 ps typical, M.rimum reset
pulse width mus!t be 0.3 ps, typical,

Pin 7 currert swilches wilhin 30 ns of the eulput (pin 3) voil.
age,

[H A )fH +R)]C .‘n[ﬂah—m.]
{AAAR)/{Rs + Ra 2Rg = Ra
wwwnabonalcom
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Physlcal Dimensions inches (mimetors) (Comnued)
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Physical Dimenslons inches (milimoters) (Cootnued)
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LM555/LM555C Timer
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be reasonably expected to resull in a significant injury
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