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SKEMA RANGKAIAN
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LAMPIRAN B

PERANGKAT LUNAK
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#INCLUDE "8051.H"

PORTSTEPPER .EQU PO
DATAT7SEG .EQU PI
LEDMERAH .EQU P2.0
LEDHIJAU .EQU P2.1

SL1 EQU P22
SL2 EQU P23
SL3 EQU P24
SL4 EQU P25
SL5 EQU P2.6

INPUTINFRA  .EQU P3.2

.ORG §50
BUF1 .BLOCK 1
BUF2 .BLOCK 1
BUF3 .BLOCK 1
BUF4 .BLOCK 1
BUF5 .BLOCK 1
STLOK1 .BLOCK 1
STLOK2 .BLOCK 1
STLOK3 .BLOCK 1
STLOK4 .BLOCK 1
STLOKS .BLOCK 1
STLOK®6 .BLOCK 1
STLOK7 .BLOCK 1
STLOKS .BLOCK 1
STLOK9 .BLOCK 1

STLOK10 .BLOCK 1
JUMMOBIL .BLOCK 1



MULAL:

LOOP:

.ORG
LIMP

.ORG

$0
MULALI

$100

MOV  SP,#§20
LCALL INITSERIAL

MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
SETB
CLR

MOV

STLOK1,#$30
STLOK2,#$30
STLOK3,#$30
STLOK4,#$30
STLOKS,#$30
STLOKG6,#$30
STLOK7,#$30
STLOKS,#$30
STLOK9,#$30
STLOK10,#$30
BUF1,#$C0
BUF2#$C0
BUF3,#$C0
BUF4,#$C0
BUFS5,#$C0
LEDMERAH
LEDHIJAU
R3,#$0A

MOV  SP,#$20

MOV

R4 #$FF
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LCALL CEKJUMMOBIL
SCANLAGII:

LCALL SCANNING

DINZ R4,SCANLAGII

b

; SCANNING POSISI MOBIL DAN MENCATATNYA

MOV  R3#$0A

MOV  R4#$4F
SCANMOBIL1:

LCALL PUTARMOTORKR

DINZ R4,SCANMOBILI1

JB  INPUTINFRA,SCANMOBIL2

MOV  STLOKI,#$31

DEC R3

LIMP SCANMOBIL21
SCANMOBIL2: MOV STLOKI,#$30

SCANMOBIL21: LCALL PENGIRIMANDATA
MOV R4 #$4F
SCANMOBIL22:
LCALL PUTARMOTORKR
DINZ R4,SCANMOBIL22
JB INPUTINFRA,SCANMOBIL3
MOV  STLOK2,#$31
DEC R3
LJMP SCANMOBIL31
SCANMOBIL3: MOV  STLOK2#$30
SCANMOBIL31: LCALL PENGIRIMANDATA
MOV R4 #$4F
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SCANMOBIL32:

LCALL PUTARMOTORKR

DINZ R4,SCANMOBIL32

JB INPUTINFRA,SCANMOBIL4

MOV  STLOK3,#$31

DEC R3

LIMP SCANMOBIL41
SCANMOBIL4: MOV  STLOK3 #$30
SCANMOBIL41: LCALL PENGIRIMANDATA

MOV R4 #$4F
SCANMOBIL42:

LCALL PUTARMOTORKR

DINZ R4,SCANMOBIL42

JB INPUTINFRA,SCANMOBILS

MOV  STLOK4,#$31

DEC R3

LJMP SCANMOBILS1
SCANMOBIL5: MOV  STLOKA4,#$30
SCANMOBIL51: LCALL PENGIRIMANDATA

MOV R4 #$4F
SCANMOBIL52:

LCALL PUTARMOTORKR

DINZ R4,SCANMOBIL52

JB INPUTINFRA,SCANMOBIL6

MOV  STLOKS5,#$31

DEC R3

LJMP SCANMOBIL61
SCANMOBIL6: MOV  STLOKS,#$30
SCANMOBIL61: LCALL PENGIRIMANDATA

MOV R4 #$4F
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SCANMOBIL62:

LCALL PUTARMOTORKR

DINZ R4,SCANMOBIL62

JB INPUTINFRA,SCANMOBIL?

MOV  STLOKS6,#$31

DEC R3

LIMP SCANMOBIL71
SCANMOBIL7: MOV  STLOKG6 #$30
SCANMOBIL71: LCALL PENGIRIMANDATA

MOV R4 #$4F
SCANMOBIL72:

LCALL PUTARMOTORKR

DINZ R4,SCANMOBIL72

JB INPUTINFRA,SCANMOBILS

MOV  STLOK7#$31

DEC R3

LJMP SCANMOBILSI
SCANMOBILS: MOV  STLOK7#$30
SCANMOBILS81: LCALL PENGIRIMANDATA

MOV R4 #$4F
SCANMOBILS2:

LCALL PUTARMOTORKR

DINZ R4,SCANMOBIL82

JB INPUTINFRA,SCANMOBIL9

MOV  STLOKS,#$31

DEC R3

LJMP SCANMOBIL91
SCANMOBIL9: MOV  STLOKS,#$30
SCANMOBIL91: LCALL PENGIRIMANDATA

MOV R4 #$4F
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SCANMOBIL92:

LCALL PUTARMOTORKR

DJNZ R4,SCANMOBIL92

JB  INPUTINFRA,SCANMOBIL10

MOV  STLOKO9,#$31

DEC RS3

LIMP SCANMOBIL101
SCANMOBIL10: MOV  STLOK9,#$30
SCANMOBIL101: LCALL PENGIRIMANDATA

MOV R4 #$4F
SCANMOBIL102:

LCALL PUTARMOTORKR

DINZ R4,SCANMOBIL102

JB INPUTINFRA,SCANMOBILEND

MOV  STLOKI10,#$31

DEC R3

LIMP SCANMOBILENDI
SCANMOBILEND: MOV  STLOK10,#$30
SCANMOBILENDI1: LCALL PENGIRIMANDATA

MOV R4 #SFF

LCALL CEKJUMMOBIL
SCANLAGI2: LCALL SCANNING

DINZ R4,SCANLAGI2
R— SCANNING BALIK

MOV  R3#S0A

JB  INPUTINFRA,BSCANMOBIL90

MOV  STLOK10,#$31

LJMP BSCANMOBIL91
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BSCANMOBIL90: MOV ~ STLOK10,#$30
BSCANMOBIL91: LCALL PENGIRIMANDATA
MOV R4 #$4F
BSCANMOBILY:
LCALL PUTARMOTORKN
DINZ R4,BSCANMOBIL9
JB INPUTINFRA,BSCANMOBILS
MOV  STLOKY,#$31
DEC R3
LJMP BSCANMOBILS81
BSCANMOBILS: MOV  STLOK9#$30
BSCANMOBILS81: LCALL PENGIRIMANDATA
MOV R4 #$4F
BSCANMOBILS2:
LCALL PUTARMOTORKN
DINZ R4,BSCANMOBILS2
JB  INPUTINFRA,BSCANMOBIL7
MOV  STLOKS,#$31
DEC R3
LJMP BSCANMOBIL71
BSCANMOBIL7: MOV  STLOKS#$30
BSCANMOBIL71: LCALL PENGIRIMANDATA
MOV R4 #$4F
BSCANMOBIL72:
LCALL PUTARMOTORKN
DINZ R4,BSCANMOBIL72
JB  INPUTINFRA,BSCANMOBIL6
MOV  STLOK7.#$31
DEC R3
LIMP BSCANMOBILG61
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BSCANMOBIL6: MOV  STLOK7#$30
BSCANMOBIL61: LCALL PENGIRIMANDATA
MOV R4 #$4F
BSCANMOBIL62:
LCALL PUTARMOTORKN
DINZ R4,BSCANMOBIL62
JB INPUTINFRA,BSCANMOBIL5
MOV  STLOKS6,#$31
DEC R3
LJMP BSCANMOBIL51
BSCANMOBIL5: MOV  STLOKG6#$30
BSCANMOBIL51: LCALL PENGIRIMANDATA
MOV R4 #$4F
BSCANMOBILS52:
LCALL PUTARMOTORKN
DINZ R4,BSCANMOBIL52
JB  INPUTINFRA,BSCANMOBIL4
MOV  STLOKS5,#$31
DEC R3
LJMP BSCANMOBIL41
BSCANMOBIL4: MOV  STLOKS5 #$30
BSCANMOBIL41: LCALL PENGIRIMANDATA
MOV R4 #$4F
BSCANMOBILA42:
LCALL PUTARMOTORKN
DINZ R4,BSCANMOBIL42
JB  INPUTINFRA,BSCANMOBIL3
MOV  STLOKA4,#$31
DEC R3
LIMP BSCANMOBIL31
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BSCANMOBIL3: MOV  STLOK4,#$30
BSCANMOBIL31: LCALL PENGIRIMANDATA
MOV  R4,#$4F
BSCANMOBIL32:
LCALL PUTARMOTORKN
DINZ R4,BSCANMOBIL32
JB  INPUTINFRA,BSCANMOBIL2
MOV  STLOK3#$31
DEC R3
LIMP BSCANMOBIL21
BSCANMOBIL2: MOV  STLOK3,#$30
BSCANMOBIL21: LCALL PENGIRIMANDATA
MOV R4 #$4F
BSCANMOBIL22:
LCALL PUTARMOTORKN
DINZ R4,BSCANMOBIL22
JB  INPUTINFRA,BSCANMOBIL1
MOV  STLOK2,#$31
DEC RS3
LIMP BSCANMOBIL11
BSCANMOBIL1: MOV STLOK2#$30
BSCANMOBIL11: LCALL PENGIRIMANDATA
MOV  R4,#$4F
BSCANMOBIL12:
LCALL PUTARMOTORKN
DINZ R4,BSCANMOBILI12
JB  INPUTINFRA,BSCANMOBIL10
MOV  STLOKI1,#$31
DEC R3
LIMP BSCANMOBIL101
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BSCANMOBIL10: MOV  STLOKI1,#$30
BSCANMOBIL101: LCALL PENGIRIMANDATA
LCALL PUTARMOTORKN
LIMP LOOP

b

; PEMUTARAN STEPPER MOTOR

PUTARMOTORKN: MOV DPTR,#DATASTEPPERI
PUTARMOTORKNI: CLR A
MOVC A,@A+DPTR
CINE A #0,PUTARMOTORKN2
RET
PUTARMOTORKN2: MOV  PORTSTEPPER,A
LCALL DELAYMOTOR
NOP
NOP
NOP
INC DPTR
LIMP PUTARMOTORKNI

PUTARMOTORKR: MOV DPTR#DATASTEPPER2
PUTARMOTORKRI1: CLR A
MOVC A, @A+DPTR
CINE A#0,PUTARMOTORKR?2
RET
PUTARMOTORKR2: MOV  PORTSTEPPER,A
LCALL DELAYMOTOR
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NOP

NOP

NOP

INC DPTR

LIMP PUTARMOTORKRI

b

;PENGIRIMAN DATA KE KOMPUTER

PENGIRIMANDATA:
MOV  A,STLOKI1
LCALL SENDCHR
MOV  A,STLOK2
LCALL SENDCHR
MOV  A,STLOK3
LCALL SENDCHR
MOV  A,STLOK4
LCALL SENDCHR
MOV  A,STLOKS
LCALL SENDCHR
MOV A,STLOK6
LCALL SENDCHR
MOV  A,STLOK7
LCALL SENDCHR
MOV  A,STLOKS
LCALL SENDCHR
MOV  A,STLOK9
LCALL SENDCHR
MOV  A,STLOK10
LCALL SENDCHR
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MOV  A#$0D ‘ENDOFFDATA
LCALL SENDCHR
RET

b

;RUTIN MENJALANAN STEPPER MOTOR

JALANKANMOTOR:
MOV  DPTR#DATASTEPPERI
PUTARKANI:
CLR A
MOVC A,@A+DPTR
CINE A #0,PUTARKAN2
RET

PUTARKAN2: MOV PORTSTEPPER,A
LIMP PUTARKANI

CEKJUMMOBIL:
MOV  AR3
INZ TTGI
MOV BUFI1,#$8C
MOV  BUF2,#$86
MOV  BUF3,#$C8
MOV  BUF4,#$C1
MOV  BUF5,#$89
CLR LEDMERAH
SETB LEDHIJAU
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TTG1:

TTG2:

TTG3:

TTG4:

TTGS:

TTG6:

SETB LEDMERAH
CLR LEDHIJAU
MOV  BUF1#$C0
MOV  BUF2#$C0
MOV  BUF3#$C0
CINE R3#$01,TTG2
MOV  BUF4,#$C0
MOV  BUF5#$F9
RET

CINE R3#$02,TTG3
MOV  BUF4#$C0
MOV BUF5#$A4
RET

CINE R3#$03,TTG4
MOV  BUF4,#$C0
MOV  BUF5,#$B0
RET

CINE R3#$04,TTG5
MOV  BUF4#$C0
MOV  BUF5,#$99
RET

CINE R3#$05,TTG6
MOV  BUF4,#$CO0
MOV  BUF5,#$92
RET

CINE R3,#$06,TTG7
MOV  BUF4#$C0
MOV  BUF5,#$82
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RET

TTG7: CINE R3#$07,TTG8
MOV  BUF4,#$C0
MOV  BUF5#$F8
RET

TTGS: CINE R3,#$08,TTG9
MOV  BUF4#$C0
MOV  BUF5,#$80
RET

TTGY: CINE R3,#$09,TTG10
MOV  BUF4,#$C0
MOV  BUF5,#$90
RET

TTG10: CINE R3#$0A,TTG2
MOV  BUF4#$F9
MOV  BUF5#$CO0
RET

b

; RUTIN SCANNING DISPLAY

SCANNING:
SCANWI: MOV DATAT7SEG,BUFI
CLR SL1
SETB SL2
SETB SL3
SETB SL4
SETB SL5
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LCALL DELAYDISPONW
MOV  DATA7SEG,#S$FF
NOP

NOP

NOP

NOP

NOP

NOP

NOP

NOP

NOP

NOP

SCANW2: MOV DATA7SEG,BUF2

SETB SLI

CLR SL2

SETB SL3

SETB SL4

SETB SL5

LCALL DELAYDISPONW
MOV  DATAT7SEG,#$FF
NOP

NOP

NOP

NOP

NOP

NOP

NOP

NOP

NOP

NOP
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SCANW3: MOV DATA7SEG,BUF3

SETB SL1

SETB SL2

CLR SL3

SETB SL4

SETB SL5

LCALL DELAYDISPONW
MOV  DATA7SEG#$FF
NOP

NOP

NOP

NOP

NOP

NOP

NOP

NOP

NOP

NOP

SCANW4: MOV DATA7SEG,BUF4
SETB SL1
SETB SL2
SETB SL3
CLR SIL4
SETB SL5
LCALL DELAYDISPONW
MOV DATA7SEG.#$FF
NOP
NOP
NOP

B-17



NOP

NOP
NOP
NOP
NOP
NOP
NOP
SCANWS: MOV DATAT7SEG,BUF5
SETB SL1
SETB SL2
SETB SL3
SETB SL4
CLR SLS

LCALL DELAYDISPONW
MOV  DATA7SEG#$FF
NOP

NOP

NOP

NOP

NOP

NOP

NOP

NOP

NOP

NOP

b

; PROC RUTIN SERIAL UNTUK KIRIM DATA
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SENDCHR: CLR ES
CLR TI
MOV SBUF,A
TXLOOP:
INB TLTXLOOP
CLR TI
SETB ES
RET

b

; INISTALISAST KOMUNIKASI SERIAL 9600BPS

INITSERIAL:
MOV TMOD.#20H
MOV TCON,#41H
MOV THI1,#0FDH
MOV  SCON,#50H
SETB TRI1
RET

e ROUTINE KONVERSI ANGKA KE DALAM FORMAT 7 SEGMENT ---

CONV7SEG:

MOV DPTR#SEG

LOAD: MOVC A, @A+DPTR
RET
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DELAYDISPONW:
MOV  R6,#$02
DELAYOONW: MOV R7#S$FF
DELAY1IONW: DINZ R7,DELAY1ONW
DINZ R6,DELAYOONW
RET

DELAYMOTOR: MOV  R6#S$0F 2f  4F
DELAYMOTORI: MOV R7#$FF
DELAYMOTOR2: DJNZ R7,DELAYMOTOR2
DINZ R6,DELAYMOTORI
RET

; 01 23 4567289

SEG: BYTE $C0,5F9,5A4,$B0,$99,592,$82,$F8,$80,$90,5C0,$BF,$BF
KATAPENUH  .BYTE $8C,$86,5C8,5C1,$89

DATASTEPPER]1 .BYTE $11,$22,$44,$88,50

DATASTEPPER2 .BYTE $88,$44,$22,$11,50
.END
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unit FUTAMA;

interface

uses
Windows, Messages, SysUtils, Variants, Classes, Graphics, Controls, Forms,
Dialogs, StdCtrls, ExtCtrls, Buttons, QCCom32,printers, Grids, DBGrids,
DB, DBTables;

type
TForm1 = class(TForm)

Panell: TPanel;
pmobill: TPanel;
pmobil2: TPanel;
pmobil3: TPanel;
pmobil4: TPanel;
pmobil5: TPanel;
pmobil6: TPanel;
pmobil7: TPanel;
pmobil8: TPanel;
pmobil9: TPanel;
pmobil10: TPanel;
Labell: TLabel;
Label2: TLabel,
Enomor: TEdit;
Label3: TLabel;
Label4: TLabel;
Label5: TLabel;
Label6: TLabel;
Label7: TLabel,
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Label8: TLabel;

Label9: TLabel,

Label10: TLabel,

Labelll: TLabel;

Labell2: TLabel;

Bmasuk: TBitBtn;

Panel2: TPanel,;

Timerl: TTimer;

Com: TQCCom32;

PLOKASI: TPanel;

Labell3: TLabel;

Labell4: TLabel;

Tablel: TTable;

DataSourcel: TDataSource;

ptanggal: TPanel;

pjam: TPanel;

BitBtn2: TBitBtn;

Labell5: TLabel;

Labell6: TLabel;

Panel3: TPanel;

Panel4: TPanel;

Panel5: TPanel,;

DBGrid1: TDBGrid;

Label17: TLabel,

procedure Timerl Timer(Sender: TObject);

procedure FormCreate(Sender: TObject);

procedure BmasukClick(Sender: TObject);
private

{ Private declarations }

public
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{ Public declarations }

end;

var
Forml: TForml;
datars232:string;
stlok1,
stlok2,
stlok3,
stlok4,
stlok5,
stlok®6,
stlok7,
stloks8,
stlok9,
stlok10 :boolean;
stisi:boolean;
lokasiparkir:integer;

implementation

{$R *.dfm}

procedure TForm1.Timer1Timer(Sender: TObject);
begin
ptanggal.caption:=formatdatetime('dd/mm/yyyy',DATE);

pjam.caption:=formatdatetime('hh:mm:ss',time);

datars232:=com.read;

if length(datars232)>10 then
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begin
if copy(datars232,1,1)='1" then stlok1:=true else stlok1:=false;
if copy(datars232,2,1)='1" then stlok2:=true else stlok2:=false;
if copy(datars232,3,1)='1" then stlok3:=true else stlok3:=false;
if copy(datars232,4,1)='1" then stlok4:=true else stlok4:=false;
if copy(datars232,5,1)='1" then stlok5:=true else stlok5:=false;
if copy(datars232,6,1)="1" then stlok6:=true else stlok6:=false;
if copy(datars232,7,1)="1" then stlok7:=true else stlok7:=false;
if copy(datars232,8,1)='1" then stlok8:=true else stlok8:=false;
if copy(datars232,9,1)='1" then stlok9:=true else stlok9:=false;
if copy(datars232,10,1)="1" then stlok10:=true else stlok10:=false;

end;

if stlok1 then pmobill.color:=clred else pmobill.Color:=clteal;
if stlok2 then pmobil2.color:=clred else pmobil2.Color:=clteal;
if stlok3 then pmobil3.color:=clred else pmobil3.Color:=clteal,
if stlok4 then pmobil4.color:=clred else pmobil4.Color:=clteal;
if stlok5 then pmobil5.color:=clred else pmobil5.Color:=clteal;
if stlok6 then pmobil6.color:=clred else pmobil6.Color:=clteal;
if stlok7 then pmobil7.color:=clred else pmobil7.Color:=clteal;
if stlok8 then pmobil8.color:=clred else pmobil8.Color:=clteal;
if stlok9 then pmobil9.color:=clred else pmobil9.Color:=clteal;
if stlok10 then pmobil10.color:=clred else pmobil10.Color:=clteal;

end;

procedure TForm1.FormCreate(Sender: TObject);
begin

stlok1:=false;

stlok2:=false;

stlok3:=false;
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stlok4:=false;
stlok5:=false;
stlok6:=false;
stlok7:=false;
stlok8:=false;
stlok9:=false;
stlok10:=false;
lokasiparkir:=0;

stisi:=true;

end;

procedure TForm1.BmasukClick(Sender: TObject);
begin

if (not STLOK1) and stisi then begin lokasiparkir:=1;stisi:=false;end;
if (not STLOK?2) and stisi then begin lokasiparkir:=2;stisi:=false;end;
if (not STLOK3) and stisi then begin lokasiparkir:=3;stisi:=false;end;
if (not STLOK4) and stisi then begin lokasiparkir:=4;stisi:=false;end;
if (not STLOKY) and stisi then begin lokasiparkir:=5;stisi:=false;end;
if (not STLOK6) and stisi then begin lokasiparkir:=6;stisi:=false;end;
if (not STLOK?7) and stisi then begin lokasiparkir:=7;stisi:=false;end;
if (not STLOKS) and stisi then begin lokasiparkir:=8;stisi:=false;end;
if (not STLOKD9) and stisi then begin lokasiparkir:=9;stisi:=false;end;
if (not STLOK10) and stisi then begin lokasiparkir:=10;stisi:=false;end;

stisi:=true;

plokasi.caption:=inttostr(lokasiparkir);
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tablel.Refresh;

tablel.Last;

with tablel do

begin

Insert;

fieldbyname('tanggal').asstring:=ptanggal.caption;
fieldbyname('jam').asstring:=pjam.caption;
fieldbyname('no_polisi').asstring:=enomor.Text;
fieldbyname('lok parkir'). AsString:=inttostr(lokasiparkir);

end;

with Printer do
begin
BeginDoc;
canvas.Textout(320,10, '====PARKING SYSTEM====");
canvas.textout(320,80, ' ;

canvas.TextOut(320,150, 'Tanggal: '+ptanggal.caption);
canvas.TextOut(320,220,'Jam : +pjam.caption);
canvas.TextOut(320,290,'No Kendaraan: 'tenomor.text);

canvas.TextOut(320,360,'Lokasi Parkir:  '+inttostr(lokasiparkir));

CanVaS.teXtout(320,430,'**********************************');

canvas.textout(320,500,' Terima kasih');
EndDoc;
end;

end;

end.
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LAMPIRAN C

FOTO ALAT
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Gambar 1 Sensor TX

Gambar 2 Sensor RX
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Gambar 3 Bagian Pengontrol

Gambar 4 Proses Scanning
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LAMPIRAN D

DATA KOMPONEN
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Features

Compatible with MC5-51™ Products

4K Bytes of In-System Repregrammable Flazh Memory
— Endurance: 1,000 Write/Erase Cycles

Fully Static Operation: § Hz to 24 MHz

Three-Level Program Memory Lock

128 x 8-Bit Internal RAM

32 Programmable V0 Lines

Two 16-Bit Timer/Counters

Six Interrupt Sources

Programmable Serial Channel

Low Power Idle and Power Down Modes

-

-

-

-

-

-

-

Description

The ATEACST is a low-power, high-performance Ch
s of Flash Programmable and Erasable Read ( 'nI'-.-' W= FEROM) TI1¢
ce is manufactured using Atmel's high density nonvolatile memaory 1f~-‘hn- ]
and is compatible with the industry standard MCS-51™ instruc
on-chip Flash allows the Jram meme be reprogramm
rolatile m
lithic chip, th¢ Atmel “‘\TBC' ;
flexible and cost effective sol

omputer with 4K

mputer whi
pron -|LI-=-¢. a highly ontral appli-

cations.

Pin Configurations POIP

{continued)

TZTTTTTTTT
WO N e W R

sl ol iy
B N L L NNy

POFRTQFP (rxD) Pa.

5]
-~

BRI KR K KK
SHBL@Mm

E @FZ.T [A15)
FMFz.6 [A14)
M FZ.E (A13)

o
ha

i

"o
e

.
=

1]
Q
=

i
n

P1.7Q

]
o
=
o]

Fz. 1

a
118}
-
i
gg
L

(RO

D-2

8-Bit
Microcontroller
with 4K Bytes
Flash

AT89C51

0265F-A~1 207

4-29



AIMEL

Block Diagram
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The ATESCS1 provides the following standard features: 4K
bytes of Flash, 128 bytes of RAM, 32 1/O lines, twa 16-hit
timer/counters, a five vector two-level interrupt architecture,
a full duplex serial port, on-chip oscillator and clock cir-
cuitry. In addition, the ATESCS1 is designed with static logic
for operation down ta zero frequency and supports two
software selectable power saving modes. The Idle Maode
stops the CPU while allowing the RAM, timer/counters,
serial port and interrupt system to continue functioning. The
Power Down Mode saves the RAM contents but freezes
the oscillatar disabling all other chip functions until the next
hardware reset.

Pin Description

Vee
Supply voltage.

GND
Ground.

Pert0

Port 0 is an 8-bit open drain bidirectional 110 port. As an
output port each pin can sink eight TTL inputs. When 1s
are written to port 0 pins, the pins can be used as high-
impedance inputs.

Port O may also be configured to be the multiplexed low-
order address/data bus during accesses to external pro-
gram and data memory. In this mode PO has internal pul-
lups.

Port 0 also receives the code bytes during Flash pragram-
ming, and outputs the code bytes during program verifica-
tion. External pullups are required during program verifica-
tion.

Port 1

Part 1 is an 8-bit bidirectional 'O port with internal pullups.
The Port 1 output buffers can sink/source four TTL inputs.
When 1s are written to Port 1 pins they are pulled high by
the internal pullups and can be used as inputs. As inputs,
Port 1 pins that are extermally being pulled low will source
current (1, ) because of the internal pullups.

Port 1 also receives the low-order address bytes during
Flash programming and verification.

Port 2

Paort 2 is an 8-bit bidirectional 'O port with internal pullups.
The Port 2 cutput buffers can sink/source faur TTL inputs.
When 1s are written to Port 2 pins they are pulled high by
the internal pullups and can be used as inputs. As inputs,
Part 2 pins that are externally being pulled low will source
current (I, ) because of the internal pullups.

Fort 2 emits the high-order address byte during fetches
fram external program memaory and during accesses to
external data memory that use 16-bit addresses (MOWVX @
DPTR). In this application it uses strong intemal pullups

AIMEL

when emitting 1s. During accesses to external data mem-
ory that use 8-kit addresses (MOVX @ RI}, Port 2 emits the
contents of the P2 Special Function Register,

Port 2 also receives the high-order address bits and some
cantral signals during Flash programming and verification.

Port 3

Port 3is an B-bit bidirectional /O port with internal pullups.
The Part 2 output buffers can sink/source four TTL inputs.
When 1s are written to Port 2 pins they are pulled high by
the internal pullups and can be used as inputs. As inputs,
Port 3 pins that are externally being pulled low will source
current (I ) because of the pullups.

Port 3 also serves the functions of various special features
of the ATE9CS1 as listed below:

Pert Pin Alternate Functicns

Paq RXD (serial input port)

Pan TXD (=erial output port)

P3.2 THTT {external intemupt 0)

P33 THTT {external interupt 1)

Pad TO (timer O external input)

P3.5 T1 (timer 1 external input)

P36 TR (external data memory write strobe)
P37 RO {external data memary read strobe)

Port 3 also receives some control signals for Flash pro-
gramming and verification.

RST

Reset input. A high an this pin for two machine cycles while
the oscillator is running resets the device.

ALEPROG

Address Latch Enable output pulse for latching the low byte
of the address during accesses to external memory. This
pin is also the program pulse input (PROG) during Flash
programming.

In normal operation ALE is emitted at a constant rate of 1/6
the oscillatar frequency, and may be used for external tim-
ing or clocking purposes. Note, however, that one ALE
pulse is skipped during each access to external Data Mem-
ary.

If desired, ALE operation can be disabled by setting kit O of
SFR location 8EH. With the bit set, ALE is active only dur-
ing a MOVX or MOVC instruction. Ctherwise, the pin is
weakly pulled high. Setting the ALE-disable bit has no
effect if the microcontroller is in external execution mode.

PSEN
Program Stare Enable is the read strobe to extemal pro-
gram memory.

4.1
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YWhen the fxTE':“: 51 is executing code from external pro-
gram mermory, PSEN is activated twice each machine

le, except that two PEEN activations are skipped during
each access to external data memary.

EANVpp

External Access Enable. EA must be strapped to GND in
order to enable the device to fetch code from external pro-
gram memory locations starting at 0000H up to FFFFH.
Note, however, that if lock bit 1 is programmed, EA will be
internally latched on reset,

EZ should be strappad to Vg for intermal program execu-

tions.

This |.'uin als-:u receives the 12-volt programming enable volt-
i . ; .

XTAL1

Input to the inverting ascillator amplifier and input to the
internal clock operating circuit.

XTAL2

Output fram the inverting oscillator amplifier.

Oscillator Characteristics

ATALT and XTALZ are the input and output, respectively,
of an inverting amplifier which can be configured for use as
an on-chip cscillator, as shown in Figure 1. Either a quartz
crystal or ceramic resonator may be used. Ta drive the
device from an external clock source, XTALZ shauld be left
unconnected while XTALT is driven as shown in Figure 2.
There are norequirements on the duty cycle of the external

clack signal, since the input to the internal clocking g circuitry

is through a divi y-two flip-flop, but minimum and maxi-
rmum voltage high and low time specifications must be

observed,

Idle Mode

Inidle mode, the CPU puts itself to sleep while all the an-
chip peripherals remain active. The mode is invoked by
software. The content of the an-chip RAM and all the spe-
cial functions registers remain unchanged during this
mode. The idle made can be terminated by any enabled
interrupt or by a hardware reset,

It should be noted that when ir.lle is terminated by a hard
ware reset, the device normally resumes program execu-
tian, from where it left off, up to two machine cycle
the internal reset algorithm takes control. On-chip hardware
inhibits access ta internal RAM in this event, but access to
the port pins is not inhibited. To eliminate the possibility of
an unexpected write to a part pin when ldle is terminated by
reset, the instruction following the one that invokes Idle
should not be one that writes to a port pin or to external
memary.

Figure 1. Oscillator Connections

c2
—:|—I— KTALZ
-
~— KTALT
h GND
h

Mote:  C1, C2 =30 pF + 10 pF for Crystals

=40 pF + 10 pF for Ceramic Resonators

Figure 2. External Clock Drive Configuration

NG ———— XTAL2
EXTERANAL
OBCILLATOR XTAL1
SHSMAL
f GND
? —

Status of External Pins During Idle and Power Down Modes

Mode Program Memory ALE PFSEN PORTO PORT1 PORTZ2 PORT3

ldlle Internal 1 1 Data Data Data Data

ldl= External 1 1 Float Data Address Data

Pawier Down Internal 0 0 Data Data Data Data

Power Down External 0 0 Float Data Data Data
432 AT89C5 1 m——
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Power Down Mode

= i mode the oscillator is stopped, and the
in that invokes power down is the last instruction
execuUted. The on-chip RAM and Special Function Reg
ters retain their values until the powe wm mode is termi-
nated. The anly exit from power down is a hardware reset.
Reset redefines the SFRs but does not change the on-chip
RAM. The reset should not be activated before Ve is
restored to its normal operating level and must be held
active long enough to allow the oscillator to restart and sta-

kilize.

Lock Bit Protection Modes

Program Memory Lock Bits

On the chip are three lock bits which can be left unpro-
grammed (U} or can be programmed (F] to cbtain the addi-
tianal features listed in the table | B

When lock kit 1is programmed , the logic level at the EA pin
is sampled and latched during reset. If the device is pow-
ered up without a reset, the latch initializes to a random
value, and haolds that value until reset is activated. It is nec-
essary that the latched value of ER be in agreement with
the current logic level at that pin in order for the device to
function properly.

Program Lock Bits Protection Type
LB1 LB2 LB3

1 i ] L Mo program lock features.

2 P i i MOWC instructions executed from external program memory are disabled from fetching code
bytes from internal memory, EAis sampled and latched on reset, and further programming of the
Flash is disabled.

3 P P L Same as mode 2, also verify is disabled.

4 P P P Same as mode 3, also external execution is disabled.

Programming the Flash

The ATEOC
e mal
and ready t
a-:-:~|-t ¢-IT|'|¢-I a |1| |I'|— -
(Vegl program enable signal. The & program-
ming mode provides a convenient v [ am the
51 inside the user's system, while the hic |h— roltage
programming maode is -“--mpatll le with conventional third
party Flash or EPROM programmiers.

The ATEACET is ahll'l"—‘kl with either the high-voltage or

51 is normally
i|'| th-L eras ¢‘u| atat'-' nthat is, o unt-’ant

shipped with the on-chip Flash
FFH'u

low-voltage programming mode enabled. The respective
top-side marking and device signature codes are listed in
the following table.
1\l'll:hp: 12V Vppz 5V
Top-Side Mark ATROCST ATBICSHT
WHHK HHNH-D

Wy YyWW

Signature (030H)=1EH (O30H)=1EH
(031H)=51H (O3TH)=51H
{022H)=FFH (032H)=05H

The AT29CS1 code memory array is programmed byte-y-

|-J'.

e in either pre ulammnu mc de. To program any non-
hip Flz emary, the entire memory

AIMEL

Programming Algorithm: Before gramming the
ATBYCE, the address, data and control signals should be
set up according to the Flash programming mode table and
Figures 3 and 4. To program the ATE9CST, take the follow-
ing steps.

1. Input the desired memory location on the address
lines.

2. Input the appropriate data byte on the data lines.

3. ! rect combination of control signals.

4. [ for the high-valtage pragramming

)

PLIlo':' ALE/PROG once to program a byte in the Flash

ray or the lock bits. The byte-write cycle is self-timed
and typically takes no more than 1.5 ms. Repeat steps
1 through 5, changing the address and data for the
entire array or until the end of the -:-I:-je-:t file is reached.

cate the end of a write ycle, an
attempted read of the last | -'.-\IIﬂ:"-I'I MII |'-‘oL||t inth
plernent of the written « datum on PO.7. Once the write ¢ sycle
has been completed, true data are valid on all cutputs, and
the next e may begin. Data Polling may begin any time
after a write cycle has been initiated.

Ready-B_ The progre s programming can also
be monitared by the RDY/BSY ¢ ALt it it gnal. P34 is pulled
low after ALE goes high during programming to indicate
BUSY. P34 is pulled high again when programming is
done to indicate READY .

4.33
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Program Verify: If lock bits LB1 and LBZ have not been
pragrammed, the programmed code data can be read back
via the address and data lines for verification. The lock bits
cannct be verified directly. Verification of the lock bits is
achieved by abserving that their features are enabled.
Chip Erase: The entire Flash array is erased electrically
ambination of contral signals and by
holding ALE/PROG low for 10 ms. The cade array is written
with all “1"s. The chip erase operation must bhe executed
before the code memory can be re-programmed .

Reading the Signature Bytes: The signature bytes are
read by the same procedure as a normal verification of
locations D30H,

031H, and 032H, except that P3.6 and P3.7 must be pulled
ta a logi ¢. The values returned are as follows.

(D30H) = 1EH indicates manufactured by Atmel
(021H) = 51H indicates 89C51

(032H) = FFH indicates 12V programming
(032H) = 05H indicates 5\ programming

Programming Interface

Every code byte in the Flash array can be written and the
entire array can be erased by using the appropriate combi-
nation af control signals. The write operation cycle is self-
timed and once initiated, will automatically time itself to
completion.

All major programming vendors offer worldwide support for
the Atmel microcontroller series. Flease contact your local
programming vendor for the appropriate software revision.

Flash Programming Modes

Made RST FSEN ALEFRGG EKI'VPP P26 | P2.7 P36 | P37
Write Code Data H L Hi2y L H H H
~
Read Code Data H L H H L L H H
Write Lock Bit - 1 H L Hi2y H H H H
—~
Bit - 2 H L Hi2y H H L L
~_
Bit -2 H L Hi2y H L H L
~_
Chip Erase H L ) Hi2y H L L L
~
Read Signature Byte H L H H L L L L

Mote: 1. Chip Erase requires a 10-ms FRUG pulss.

4-34
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Figure 3. Programming the Flash

Figure 4. Yerifying the Flash

AT89C51

+5 +5V
ATBICS1 ATEICS1
aopR, A0 ATy by Ve _T appR, A0 ATyl py Ves
OOOOHIOFFFH PEM OOOOH.-'IJFFFrl:: PG DATA
AR AT P20 - P23 PO M—— s A P20 - P23 PO _._;:'LLSEJS;
——m PZE —m P26 !
SEE FLASH —m P2T ALE w—— PROG SEE FLASH — P27 ALE
PROGRAMMING PROGRAMMING ~
MODES TABLE | —™ P36 MODES TABLE | —M P36 v
—» Par _ wl P37 -
XTAL2 EA [— V Ve » KTALZ EA
324 MHz 324 MHz | I
= = I—L
XTAL1 RST M—— Vv, 1 XTALY RST j——o
GhD PSEM GHD PSEN
1 f 1
Flash Programming and Verification Characteristics
Tp=0Cto70°C Vg =50+ 10%
Symbaol Parameter Min Max Units
Vegt!! Programming Enable Voltage 11.5 125 v
Ippt" Programming Enable Current 1.0 ma
1iteLeL Cscillator Frequency 3 24 MHz
tavaL Address Setup to PROG Low 4801 0L
tepax Address Hold After PROG 48t oL
toveL Data Setup to PROG Low 48tc1oL
toHox Data Hold After PROG 48101
tensH p2.7 (ENABLE) High to Ve 481001
tsHaL Vpp Setup to PROG Low 10 s
tens i Wpp Hold After PROG 10 s
taicH PROG Width 1 110 s
taay Address to Data Valid 48tc oL
teL EWAELE Low to Data Valid 48te oL
tenoz Data Float After EAELE 0 48te oL
leHBL PROG High to BOSY Low 1.0 us
bavc Byte Write Cycle Time 20 ms
Mote: 1. Only used in 12-wclt programming mode.,
4.35

AIMEL
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Flash Programming and Verification Waveforms - High Voltage Mode (Vpp = 12V)

P10 - P17 PROGRAMMING VERIFICATION
= ADDRESS ) ADDRESS
— tavy
PORT 0 (o (DATA OUT )
F—' tovel  tehox '—;I L
Laat Hax
ALE/PROG ™ A
tspaL et o —* tansL
o - A Ve NLoGIC 1
| LOGIC D
) _'l M tepisn
P27
(ENABLE} /l
toHeL =
P34
(ROY/RSY)

Flash Programming and Verification Waveforms - Low Voltage Mode (Vpp = 5V)

PO - P17 PROGRAMMIMNG VERIFICATION
S o (oo _ ADDRESS ADDRESS
P20 F2.3
— tavay
PORT O I’ DATA M \I . DATA OUT  p——
M F_' el temox '_;I
taviaL tohax
ALEPTOG N y
tSFGL N J tGL':;H ’
, LOGIC 1
EANpp A | __1owcol 1
— t
P37 EHSH (e, e — tenaz
[ENABLE)
P34
(ROY/BSY) READY
436 AT89C51 ———ssss———
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Absolute Maximum Ratings*®

DC Qutput Current

Operating Temperature ... e, -55°C to +125°C
Storage Temperature ..o, -G5'C to +150°C

Yoltage on Any Pin
with Respect to Ground ...

Maximum Cperating Moltage. ... G.6Y

1.0V fo +7.0V

..... 15.0m#A

"NOTICE:

o

DC Characteristics

Tp =-40°C to B5°C, Ve = 5.0V £ 20% (unless otherwise noted)

Stresses beyond those listed under “Absolute
Maximum Ratings™ may cause permanent dam-
age to the device. This is a stress rating only and
functional operation of the device at these orany
other conditions beyond those indicated inthe
operational sections of this specification is not
implied. Exposure to absolute maximum rating
conditions for extended periods may affect device

reliability.

Symbol Parameter Condition Min Max Units
Wi Input Low Voltage {Except ER) 05 02Vee-01 W
Vi Input Low Voltage (E%) 05 0.2 Vpp- 03 W
Win Input High Voltage (Except XTALY, RST) 02V -+09 Ve + 0.5 W
Ving Input High Voltage (XTAL1, RST) 0.7 Vee Vipp + 0.5 v
Vo, Output Low Voltage!™! {Ports 1,2,3) loL=16mA 0.45 v
Vil Oulput Low Voltage!!! lor = 3.2mA 045 v
{Port 0, ALE, PSEN)
Vian Cutput High Voltage lop= 60 p&, Ve = 5W £ 10% 24 N
Ports 1,2,3, ALE, PSEN
{ lon = -25 pA 0.75Ver v
lon=-10 pA 0.9Vee W
Vo Oulput High Voltage oy = -B00 pA, Wpp = 5V + 10% 24 v
Port 0 in Ext 1 Bus Mad
{Port 0 in Extarmal Bus Mode) lon= 300 A 0.75 Vor v
g = -80 pa 0.9Vee v
e Logical O Input Current (Ports 1,2 3) Vi = 045 -50 ud
I Logical 1 to 0 Transifion Current Vi = 2V VOC = 5V +£ 10% -650 uA
(Ports 1,2 3)
I Input Leakage Current (Port 0, EX) 045 =Wy = Voo +10 IS
RRET Reset Pulldown Resistor 50 300 K
Cio Pin Capacitance Test Freq. =1 MHz, T, = 25°C 10 pF
loe Power Supply Current Active Mode, 12 MHz 20 mi
ldle Mode, 12 MHz 5 mai
Power Down Made( Vee =6Y 100 s
Vg = 3V 40 uh
Motes: 1. Under steady state (non-transient) conditions, lg must be externally limited as follows:
Maximum lgy per port pin: 10 mA
Maximum Iy per B-bit port: Port 0: 26 méA
Ports 1, 2, 3: 15 mA
IMaximurmn total o for all cutput pins: 71 mA
If g excesds the test condition, Vg may exceed the related specification. Pins are not guaranteed to sink curent greater
than the listed test conditions.
2

Minimum Ve for Power Down is 24

AIMEL
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AC Characteristics
{(Under Operating Conditions; Load Capacitance for Port 0, ALE/FROG, and PEEN = 100 pF; Load Capacitance for all other
outputs = 80 pF)

External Program and Data Memory Characteristics

Symbeol Parameter 12 MHz Oscillator 16 to 24 MHz Qscillater Units
Min Max Min Max
ThereL Oscillator Frequency 0 24 MHz
L ALE Pulse Width 127 2tope-40 ns
L Address Valid to ALE Low 43 tee-13 ns
(R Address Hold After ALE Low 48 tepo-20 ns
o ALE Low to Valid Instruction In 233 o o -BS ns
tpL ALE Low to PSEN Low 43 to o -13 ns
trLpH PEEN Pulse Width 205 3oy o-20 ns
trLy FSEN Low to Valid Instruction In 145 Bt oL-45 ns
tron Input Instruction Hold After FSEN 0 0 ns
tryiz Input Instruction Float After PSER 59 to o -10 ns
tryay PSEN to Address Yalid 75 top o8 ns
Lanaw Address to Valid Instruction In 312 Stop oL -55 ns
trLaz FSEN Low to Address Float 10 10 ns
tRLRH R Fulse Width 400 Btp o -100 ns
bavLwH WR Pulse Width 400 Btp o -100 ns
tRLOw RO Low to \alid Data In 252 Gt o -90 ns
trHDx Data Hold After RD ] 0 ns
tauoz Data Float After RO a7 Pty o -28 ns
o ALE Low to Valid Data In 517 Btep o -150 ns
tanmo Address to Valid Data In 585 oL oL-165 ns
tLw ALE Low to FD or WR Low 200 300 e -50 Bt oL tE0 ns
bl Address to R0 or WR Low 203 oy o175 ns
toww Data Valid to WR Transition 23 teo-20 ns
towwH Data Valid to WR High 433 o120 ns
by Data Hold After WH 33 to oL -20 ns
trLaz RU Low to Address Float 0 0 ns
byHLH RO or T High to ALE High 43 123 teLoL-20 toL oLt 25 ns
4.3 AT89C51 me———————



s A T 89C 51

External Program Memory Read Cycle

PORT O

PORT 2

F tH —™

tawLL

—

_/

™ toLaz
fLiax »

[

K

AD - AT

¢ INSTR 1N ]

AD- AT

A

— tA\"I".f —

AB-A15

External Data Memory Read Cycle

ALE

F by o it

FSEM

PORT O

PORT 2

-/

T
— 51 et —
— i —

~

A -

el a—o ——1—

{ trtnz

tHLI:I’-\.'

— t.fl'-\.'l_ L—

—n

tRHD:-{

lriaz T
>0 - A7 FROM RI OR DPLYCH ¥ DATA 1N

AD - A7 FROM PCL»—< INSTR IN

-

b, —————m
t -

AV

X PZ.0

- P27 OR AS - A15 FROM DPH

-4 AR - A15 FROM FCH

AIMEL
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External Data Memory Write Cycle

b i —
ALE -
—™ by

PSEN _/ N

— L —— b —

TG ™ v
R i
o L — e [ — I lwnax
[ I:D“.-'\"-'H_.
PORT O AD - A7 FRCM RI OR DPL DATA OUT  BL A0 - A7 FROM PCL—{|NSTR IN
t.f\"\."-VL —"
PORT 2 P2.0 - P27 OR AB - 415 FROM DFH 2 Aa - A15 FROM PCH

External Clock Drive Waveforms

tehex
tolon —™ *— toncy

0.48Y
—— oo —®
toel
External Clock Drive
Symbol Parameter Min Max Units
Lol Oscillator Frequency 0 24 MHz
teLcL Clock Period 41.6 ns
teHex High Time: 15 ns
toLcx Low Time 15 ns
teLcH Rise Time 20 ns
teHeL Fall Time 20 ns
4-40 AT89CH 1 m————
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Serial Port Timing: Shift Register Mode Test Conditions

(Voo = 5.0V £ 20%; Load Capacitance = 80 pF)

Symbol Parameter 12 MHz Osc Variable Cscillator Units
Min Max Min Max

el Serial Port Clack Cycle Time 1.0 12toLoL LS

tonexH Cutput Data Setup to Clock Rising Edge 700 10tg) o -133 ns

tHo Cutput Data Hold After Clock Rising Edge a0 2o e-117 ns

teHDx Input Data Hold After Clock Rising Edge 0 0 ns

beHDw Clock Rising Edge to Input Data Valid 700 10t o132 ns

Shift Register Mode Timing Waveforms
INSTRUC:TLOLE | Q | 1 | 2 | 3 | 4 | 5 | 3] | T | a2 |
:Hq b
CLock - a4 —J 4 I J I
T Iq—-_. I“— b
X

WRITE TO SBUF ] . N . N
— t =
OUTPUT DATA baone pr——] 2nled sernt

| CLEARRI LI, e
; t
INFPUT DATA SETRI

.
(1)
L1

AC Testing Input/Output Waveforms'!!!  Float Waveforms

Voo~ D5V

02 Vg + 04V
TEST POINTS
02 Vi - 0.1V

W Timing Referanca

Points

LOAD

o

SR
0.45Y LoAD

Mot=: 1. AC Inputs during testing are driven at Ve - 0.5V for - Mote: 1. Fortiming purposes, a port pin is no longer floating

a logic 1 and 0.45Y for a logic 0. Timing measure- when a 100 mV change from load voltage ocours, A
ments are made at Vi min. for a logic 1and Y, port pin begins to float when 100 my change from
max. for a logic 0. the loaded VigyVo level occurs.

AINEL -4
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Ordering Information

Speed Power
{MHz} Supply Ordering Code Package Operation Range

12 Y+ 0% ATBACS1-12AC 444 Commercial
ATBOCE1-124C 441 (0°C to 70°C)
ATBACE1-12PC 40P6
ATBACS1-12Q0C 4400
ATBACS1-124Al 444 Industrial
ATBACS1-121 44. (-40°Cto B5°C)
ATRECET1-12PI A0PE
ATBACS1-1201 4401
ATBACS1-12A4 444 Automotive
ATBOCH1-12J4 44 {-40°C to 105°C)
ATEACET-12PA 40P6
ATBACH1-120A 440

16 5V + 20% ATBACH1-16AC 44 Commercial
ATBACS1-16JC 44. (0°C to 70°C)
ATBACS1-16PC 40PG
ATBACS1160Q0C 4401
ATBACS1-16Al 444 Industrial
ATBACS1-161 44. (-40°Cto 85°C)
ATBACS1-16PI 40PG
ATBACS1-1601 440
ATBOCET-16AA 444 Autornotive
ATBACS1-16J4 44. (-40°C to 105°C)
ATBACS1-16PA 40PG
ATBACS1-160A 4401

20 5V + 20% ATBACS1-20AC 444 Commercial
ATBACH1-200C 44 (0°C to 70°C)
ATBACSE1-20PC 40PG
AT89CS51-200QC 440
ATBACSE1-204Al 444 Industrial
ATB9CSE1-20J1 44. {(-40°C to 85°C)
ATBACS1-20PI 40PG
ATBACS1-2001 4400

4-42 AT89C51 we——
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Ordering Information

Speed Power
(MHz) Supply Crdering Code Package QOperation Range
24 5V £20% ATBOCS1-24AC 444 Commercial
ATRAOCE1-24.C 44 (07T to 70°C)
ATBACE1-24PC 44PE
ATBACE1-24Q0C 440
ATBOCE1-24A1 445 Industrial
ATBOCS1-24.] 44 {-40°C to B5°C)
ATROCE1-24PI 44P5
ATBACE1-2401 440
Package Type
448 44 Lead, Thin Plastic Gull Wing Quad Flatpack (TQFF)
44.) 44 Lead, Plastic J-Leaded Chip Carrier (FLCC)
A40P& 40 Lead, 06007 Wide, Plastic Dual Inline Package (FOIF)
440 44 Lead, Plastic Gull Wing Quad Flatpack ( PQFP})

AIMEL

D-16
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DS75176B/DS75176BT
Multipoint RS-485/RS-422 Transceivers

General Description Features

The DSTE1TEE is a high speed diferential TRI-STATE® = Mestz EIA standard RE2485 for multipoint bus
busfline transcaiver designed 1o mest the requirements of fransmissicn and is com patible with R5-422.
ElA standard RS485 with extended common mode range = Small Outling (30) Package option available for
{+12 o =7, for multipoint data transmission. In addition, it minimum board space.

iz compalible with R5-422. m 22 nz driver propagation delays.

The driver and receiver cutputs fealure TRI-STATE capabil- = Single +5W supply.

ity, for the driver culputs over the entire common mode m -7W bo +12V bus common mode range permits £7
range of +13V to -7V, Bus contention or fault siluations that ground difference between devices on the bus.

cause excessive powsr dissipation within the device are  m Thermal shutdown protection.

handled by a thermal shutdown circuit, which forees the g High impedance to bus with driver in TRI-SSTATE or with

driver cutputs into the high impedanes state. power off, aver the entire comman mods range allows
DC specifications are guaranteed over the 0 o TO°C tem- the unused devicss on the bus to be powered down.
peraturs and 4.75V to 5.25W supply voltage range. ® Pin out compatible with DS3605/Aand SNTG1TEAE.

m Combined impedancs of a driver cutput and recaiver
input is less than ong RES485 unit kead, allowing up to 22
fransesivers on the bus.

m 70 m' typical receiver hysteresis.

Connection and Logic Dlagram

 |oszsims— B
A — ey
fr 2 o L
oE == 5 0o /i
m—3 = o
(e LR R
Top View

Order Nurmber DSTS17EEN, DSTS1TEETH, DSTS176EM or DSTS1TEETM
Sea NS Package Mumbsar NOSE or MOSA

TR-ETATE® in m reguiared baclarrark of Holicral Bariccrdudeor Cop

21899 National Semiconductor Corporation DSD0ETED weranational com
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Absolute Maximum Ratings (Note 1)

If Military!berospace specified devices are regquired,
please contact the National Semiconductor Sales Cffice!

Recommended Operating
Conditions

Distributors for availability and specifications. ) ) Min  Max U"i_t'E'
Supply Voltage, Vee - ?uppl}' '.fdlagle.-. Vo . 475 G525 1.
Control Input Veltages - .fc\lltage atAny Bus Terminal . -7 +12 W
Driver Input Voltage v -,Sep.arabe or {.‘ermn Madea)
) ) R Operating Free Air Tempsrature Ty,
Dn'-.'e.r Crutput ‘.'.dlﬂgee 1-15‘.'..' -1':'.'.r DSTEITER o 70 c
F-!E-::e!';erlnpul '.'bl.lages (DSTE1TER) +15W7 _1._..-,r DSTE17ERT 40 +BS C
Receiver Output Violtage BBV . . .
. e Differzntial Input Violtage,
Confinuous Power Dissipation & 25°C . WD (Note £ 47 412 v
for M Package 675 mW (Motz 5) ' ’
for M Package 900 mWW [MNaots 4)
Storage Temperalure Range -65°C o +150°C
Lead Ternpsrature
(Saldering, 4 s=conds) 260°C
Electrical Characteristics (o= 2, 3)
0'C = Tes TO'C, 475 = W™ 525V unless atherwise specified
Symbezl Paramatar Conditions Min |Typ |Max |Units
Voo Cifferantial Driver Cutput In=0 5 W
Vaoltage (Unlbaded )
Vonz Cifferantial Driver Culput [Figura 1) R = 500y (RE-422) (Mote T) 2 v
Voltage (with Load) R = 270y (RE-485) 15 v
AV on Change in Magritude of Driver
Cifferential Cutput Voltage For 0.2 v
Complemantary Output States
Wan Criver Common Mode Cutput [Figura 1) R=2TQ 3.0 v
Vaoltage
AV oz| Change in Magritude of Driver
Commoen Mode Culput Vaoltage 0.2 v
For Complementary Culput
States
Wik Input High Voltage 2 W
Wi Input Low Voltage Ol, DE, [oR:]
VoL Input Clamp Vidltage FE.E lpy = =18 mA -1.5
I Input Low Current WViL = 0.4V -200 | pA
7] Input High Current Wip = 2.4¥ 20 HA
™ Input DOURI, DGR Voo = OV or 526V | W), = 12V +1.0 ] mA
Current DE = QW Vi = -TV 0.8 | mA
Won Differantial Input Thrashold TV S Vo =+ 18V -0.2 H2] v
Voltage for Recsiver
AWy Receiver Inpul Hysteresis Vo =W 70 mv
Van Receiver Output High Voltage loy = —400 pA 2.7 1)
Voo Output Low Voltage | RO lop = 16 mA [Mote T) 0.5 W
lcar COFF-State (High Impadanca) Von = Max +20 ] pA
Cutput Current at Receiver 0.4V < Vo < 2.4V
Ry Receiver Inpul Resistancs TV E Vo = +13W 12 kia
lez Supply Current Mo Load Criver Outputs Enabled 5 | mA
[Mote 7) Criver Outputs Disabled 35 | mA
lcan Driver Short-Cirauit Ve = =TV (Nobte T) -250 | mA
Cutput Current Vo =+12W (Nole T) +2E0 | mA

www.national.com
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Electrical Characteristics (Notes 2. 3) (Confinued)
0°C = Ta TO'C, 475V = Voo 526V unless otherwiss spedfied

Symbal Parametar Conditions Kin |Typ | Max | Units
lagr Recsiver Short-Cirauit Wi =0V -5 -85 | mA
Cutput Current

Nole 1: “Atsciula Maxmum Raings” ans those bayond which tha safely of the device cannol be quarantead. They ame not meant toimply thal the devica shoud
ba cpersicd s thesa limiks. Tha tsblax af “Ekacircal Characlanstics” provide condbons for adusl desica oparation

Nols 2: All cumenis into devica pins ara posiive; 3l cumenis ot of davice pins ana negativa. Al voliages are relamnced o devica graund unkess cihanvss specied
Nots 3: Al lyplcals sm given for Voo = B and T, = 25°C

Hote 4: Darala lircary at 5.55 mW'C to S50 mid at TO°C

Mot 5: Darala linsary 6.1 mdC bo 400 mW at TT°C

Nota B: Offerantial - InpuliCUtpul bus wollaga I measurad 2t tha noniwarting kaminal & wilh respect i tha rvarting lamiml B

Nole 7: Al worst casa parameterns Tor which nobe 7 5 applled, must be Ingeassd by 10% far DSTSTEET. Tha aher parametens eman valid for -40°C < Ty,
< +85°C

Switching Characteristics
Vpg = 5OV, Ty, = 25°C

Symhbaol Parameter Conditions Min Typ Max Units

by Driver Input to Qutpat R gige = B00 12 22 ns

(ST Driver Input to Qutpat Sy =G =100 pF 17 22 ns

t, Driver Rise Time Rpnirr = B00 18 ns

t Driver Fall Tima Cpy =Cp =100 pF 18 ns
(Figure 3 and Figurs &)

bz Driver Enable to Oulput High L =100 pF (Figure 4 and Figure &) 51 29 100 ns
Opan

tr Driver Enable to Cutput Low Gy =100 pF (Figure 4 and Figurs ) 52 N &0 ns
Open

bz Driver Disable Time from Low =15 pF (Figure 4 and Figurs &) 52 13 3 ns
Qpen

bz Driver Disable Time from High C =15 pF (Figurs 4 and Figurs &) 51 19 200 ns
Open

teLH Receiver Input b Cutput CL =15 pF (Figure & and Figura 7) an ar ns

tew Receiver Input b Cutput 51 and 52 Closed 32 ar ns

trp Receiver Enable to Output Low S =15 pF (Figure 2 and Figure &) 52 15 20 ns
Opan

tzy Receiver Enable to Output High CL =15 pF (Figure & and Figura &) 51 11 20 ns
Open

bz Raceiver Cisable from Low =15 pF (Figure & and Figurs &) 52 28 32 ns
Opan

bz Receiver Disable from High Gy =15 pF (Figure 2 and Figurs &) 51 13 35 ns
Open

3 waw.nalional.com
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AC Test Circuits

It
f
]

FIGURE 1.

Switching Time Waveforms
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.
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S g

:
;

e

Mote: 51 and 52 of Ibad circult ans closed arcapt as atharwisa mantioned
FIGURE 2.
¥ om
L)) =1t
L g i
' o E Lyt l=
= [iant - )
FIGURE 2.
¥
—
FRR AP g
LGN TA§T e
n
INELLEE PN
B L

CEEE £
Hote: Linlass otharyise spedhad tha swilches ane closed
FIGURE 4.

[T T

FIGURE 5. Driver Propagation Delays and Transition Times

www.national.com
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Switching Time Waveforms continued)

W I,I" .

MHE 1, = Ve
g - RERlL
/s 158 [
v
—l @ fa—
L -y |
m. 30 UTRIT HET
- RORMRALY LIW A n;,
-.— . . . ¥
N [E]]
w0 B - - —
= MORMALLY HIGH ___I - .
—] i —
neoar
FIGURE &. Oriver Enable and Disable Times
WK
- \-.- ™ auTPUT
vaL ' :
-, . s i B » =l FLH |
i = i -
Ay / LU
mia ¥ L1}
-FE —_—
LS 0

Hote: Offerential inpul vollaga may may be naalized by gmlundngﬁand puksing Rl bakwvean +2.0V and -2.0W
FIGURE 7. Recaiver Propagation Delays

o= iMHz G = 1008
s e

m T

"0
ouTRUT
MORNALLY LW

L E)
1
[
r Tl
L}

By
ouTPgT
NCMALLY HIGH

FIGURE 8. Recaiver Enable and Disable Times

Function Tables

DS75176B Transmitting

SO0

—]

Inputs Lime Cutputs
FE DE ol Condition s Do
X 1 1 Mo Fault 0 1
X 1 1} Mo Fault 1 1]
x o x X z z
X 1 X Fault z z
B warw.nalianal.com
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Function Tables (Continued)
DS75176B Recelving

Typical Application

D575 176R,/ DS 3605 /IG360E

Inputs Cutputs
RE DE RI-RI RO

4] vl ER 1

o] 0 g -0.2V o]

[l o] Inputs Open** 1

1 0 X Fi
X — Darl cam candtion
Z — High mpedanca siala
Faull — Improper line condions causing amcassha powar dissipalion In the drivar, such s shars or bus conlantion

situations
“*This = a tal =afa condbion

US3E§7,/ 053698

=<

DETHITER

L
% Ry Rr Ry %
[ 1
53657 /053608
DS3605 /05751 768/ N53686 05751766
it R ]
waw.national.com L]
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8980 - DLAET
[EERI B 1T
(N LTI N, [ep

LR
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Malded Dual-In-Line Package (H)
Crder Humber DSTE1TEBN or DSTS1TEETH
N5 Package Humbser NOSE
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DS75176B/DS75176BT Multipoint RS-485RS-422 Transceivers

LIFE SUPPORT POLICY

MATIOMAL'S PRODUCTS ARE NCT AUTHORIZED FOR USE AS CRITICAL COMPONEMTS IN LIFE SUPPORT DE-
WVICES OR SYSTEMS WITHOUT THE EXPRESS WRITTEN APPRCWVAL OF THE PRESIDENT OF NATIONAL SEMI-
CONDUCTOR CORPORATION. As used hersin:

1. Life support devices or systems are devices or sys- 2. A erfical component is any component of a life support
tems which, {a) are intendad for surgical implant into device or system whose failure to perform can be rea-
the body, or (b) support or sustain life, and whose fail- sonably expected to cause the failure of the life support
ure to perform when properdy used in accordance device orsystem, orto affect its safety or effeclivensess.

with instructions for use provided in the labsling, can
be reasonably expected to result in a significant injury

to the user.
Hational Samioonduchar Hational Semicondudhor Hatoral Bemloorducior Haticral Samioonduchar
Corporation ELropa Asia Pacifle Customar Japan Lid.
Americas Feax: +44 [7) 1 BIE&3 ES BE Flezponsa Group Tet E1-3-5530TESD
Tat 1-B00-I72-5050 Emal: surops. suppot{nse.com Tat BE-2544465 Fax #1-35630-7507
Fax 1-BI0.TAT.TDIR Oeulsch Tel: +40 0] 1 80-530 85 25 Fax B5-2504488
Emall: sLpporinse com English Tal: +49 [0] 1 20532 TH 32 Emait ssa supporkfnsc com
Frargals Tel: +40 0] 1 20537 53 58
www . naticralcom liallgro  Tel: +49 [0] 1 E0-534 16 B

Malional dos ol 2= @y respos shilty for Lss af any ciroulry described, na creult palant ieenscs ora inplked and Maetional resenses 18e rigi| ot amy He without noliaa 1 changa said cimalny ond spectiealore.
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Vishay Semiconductors

Photo Modules for PCM Remote Control Systems

Available types for different carrier frequencies

Type fo Type fo
TSOP1730 30 kHz TSOP1733 33 kHz
TSOP1736 36 kHz TSOP1T37 36.7 kHz
TSOP1738 38 kHz TSOP1740 40 kHz
TSOP1756 56 kHz

Description

The TSCOP17.. - series are miniaturized receivers for
infrared remote control systemns. PIN diode and
preamplifier are assembled on lead frame, the epoxy
package is designed as IR filter.

The demodulated output signal can directly he
decoded by a microprocessor. TSOP17.. is the
standard IR remote control receiver series, supporting
all major transmission codes.

GND

LEETN

Features
® FPhoto detector and preamplifier in one package & Low power consumption
& [nternal filter for PCM frequency & High immunity against ambient light

Improved shielding against electrical field

& Continuous data transmission possible
disturbance

{up to 2400 bps)
® TTL and CMOS compatibility ® Suitable burst length =10 cycles/burst
& Output active low

Block Diagram

Input Control
Clircuit
% ¥
/|=| N ] ¥
AGC e E;”"_‘ " f' . Demodu-
ass lator
MEIG

Document Mumber 82030 www vishay.com
Rev. 10, 02-Apr-01 com
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Vishay Semiconductors

Absolute Maximum Ratings

Tamb = 25°C

Parameter Test Conditions Symbol Value it
Supply Voltage (Pin 2) Vs -0.3.6.0
Supply Current (Pin 2) 3 5 mé
Cutput Voltage (Pin 3) /o —0.3.6.0 i
Output Current (Pin 3) lo 5 mé
Junction Temperature Tj 100 *C
Storage Temperature Range Tatg —25..+85 *C
Operating Temperature Range Tomb —25..+85 *C
Power Consumption (Tamp = 85 7C) Pat 50 mV
Scldering Temperature t & 10 s, 1 mm from case Ted 260 *C
Basic Characteristics
Tamp = 25°C
Parameter Test Conditions Symbal | Min | Typ | Max | Unit
Supply Current (Pin 2) Vg=5W Ey=0 lsp 0.4 0.6 1.6 mé
Vg =5 W E, =40 klx, sunlight Isy 1.0 mA
Supply Voltage (Pin 2} Vg 45 5.5 \
Transmission Distance Ey = 0. test signal see fig.7, d 35 m
IR diode TSALE200, g = 400 mA
Cutput Voltage Low (Pin 3) |losL = 0.5 m& Eg = 0.7 mW/m2, VosL 250 my
f=f, tn/T=04
Irradiance (30 — 40 kHz) Pulse width tolerance: Ea min 0.35 | 0.5 [mWim?2
tyj— 515 = the =t + 6/,
pi — Mo = Tpo i o
test signal (see tjljg.?j
Irradiance (56 kHz) Pulse width tolerance: Ea min 0.4 0.6 [mwim2
toi— S, <t <t + G,
pi~ Mo = lpo i 0
test signal (see tﬁ;.?j
Irradiance thj— 5y = tpg <t + 6/ Eg ma 30 Wim?
Dire clivity Angle of half transmission distance /2 +45 deg
Application Circuit
100@ ™) +5Y
oO——— - 2 » » -
TSOP1T.. 4.7 0F *':,I 3 T &
- =10 k&1
- optional
TSALE2 A& .| ouw ULl -
!\ 3 & e
\ AA.::I
o— 1 l 0 GND
96 12108
*) recommended to suppress power supply disturbances
**} The output valtage should not be hold continuously at a voltage below 3.3V by the external circuit.
www.vishay.com Document Mumbsr 82030
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Suitable Data Format

Thecircuitofthe TSOP17.. isdesigned in that way that
unexpected output pulses due to noise or disturbance
signals are avoided. A bandpassfilter, an integrator
stage and an automatic gain control are used to
suppress such disturbances.

The distinguishing mark between data signal and
disturbance signal are carrier frequency, burst length
and duty cycle.

The data signal should fullfill the following condition:

+ Carrier frequency should be close to center
frequency of the bandpass (e.qg. 38kHz).

+ Burst length should be 10 cycles/burst or longer.

s Aftereach burstwhichis between 10 cycles and 70
cycles a gap time of at least 14 cycles is neccessary.

e For each burst which is longer than 1.8ms a
corresponding gap time is necessary at some time in
the data stream. This gap time should have at least
same length as the burst.

e Upto 1400 short bursts persecond can be received
continuously.

Vishay Semiconductors

Some examples for suitable data format are:

MNEC Code, Toshiba Micom Format, Sharp Code, RCS
Code, RCE Code, R-2000 Code, Sony Format
(SIRCS).

When a disturbance signal is applied to the TSOP17..
it can still receive the data signal. However the
sensitivity is reduced to that level that no unexpected
pulses will occure.

Some examples for such disturbance signals which
are suppressed by the TSOP17.. are:

« DClight (2.g. from tungsten bulb or sunlight)

s« Continuous signal at 38kHz or at any cther
frequency

« Signals from fluorescent lamps with electronic
ballast (an example of the signal modulation is in the
figure below).

D-27
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Typical Characteristics (T,y, = 25%C unless otherwise specified)

=

1.0 -
i | /
A : I /
0E ! \ — 1 flEI=f
X3 I" \\ {
04
7 N -
N2 -
o o
i} i1
0.7 0.8 0.9 1.0 1.1 1.2 3 0.0 .4 08 1.2 1.6 2.0
[EEEH fifi— Relative Frequency g7 E — Field Strength of Disturbance { kV/m )
Figure 1. Frequency Dependence of Responsivity Figure 4. Sensitivity vs. Electric Field Disturbances
1.0 _ 0
0.9
% )
E U8 1 kHz
£ 07 Input burst duration ’
] | i i 'r 10 kHz
E 0.5
£ &= 950 nm,
] 04 optical test signal, fig.7 — | , o
Z 03 P T ]
8 U e
102 100 Hz
0 - ‘ ‘”
i
il o1
0.1 1.0 10,0 1000 1000.0 100000 0.1 0.1 1 0 100 1000
9 12110 E. - Imadiance { mW/m? | wais AV, pys - AC Voltage on DC Supply Voltage (mVv)
Figure 2. Sensitivity in Dark Ambient Figure 5. Sensitivity vs. Supply Voltage Disturbances
- 5.0 r r r
T o4s Comelation with ambient light sources | | | | |
= | ( Disturbance effect )0 10W/m? w1 4klx Sensitivity in dark ambient
E 40 (SmndillumAT . — :
2 as [ Daylight, T L /_
5 a0 I
o f
15 Ambient, k = 950 nm /
1.0 .
05 —-"f
i
0l 010 1.00 11 30 =15 0 15 30 45 60 73 a0
aq 12111 E - DC Imadiance (Wim?) S6 12112 Tamb — Ambient Temperature { "C )
Figure 3. Sensitivity in Bright Ambient Figure 6. Sensitivity vs. Ambient Temperature
www.vishay.com Document Mumbsr 82030
47 Rav. 10, 02-Apr-01
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el i 14~ d1)
a0
40 408
1.0 1.0
09 k1) 19 Fi
0.8 i 0.8 s
T T
7 0.7
&0 R0°
06 04 02 0 02 04 06 w6 04 0.2 02 04 06
95 113352 dyy — Relative Transmission Distance 95 1134iip2 dyg — Relative Transmission Distance
Figure 13, Vetical Directivity gy Figure 14. Horizontal Directivity gy
Dimensions in mm
10203
Center of sensitive area
|___-7
T P _E_
|
2 | o
H [z
& . o
= X T VE
3 0.65°8%5 -~ i \
R =
E| ™ Area ot plane
o
=
GHND LER Ry
LR |
B 0.4°0%
2.54 nom. _ 14403
3x2.54=1,62 nom. h103
-— | 5.Bsn3
|
R2.75 3 @
@ 12116 tachrucal 5
=
Document Mumbsr 82030

www.vishay.com
GiT)

Rav. 10, 02-Apr-01
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Optical Test Signal
Ea | (IR diode TSALE200, I = 0.4 A, 30 pulsas, f=1fy, T =10 ms) 1.0

(IR AR, -,

_______________ I
t

tpi

Ton
-~
05 =

Tor

I
* lpi * 10/fo is recommended for optimal function

— Output Pulse Length { ms)
=

03 !

Qutput Signal lat1o ER 3=950 nm,
optical test signal, fig.8

Vo

T

1) 7hg=tg=< 15/ ——
2] lp:c,= tt:;i :!::l‘:‘\"fcg i | | I

T

YoH

VoL

t 9 12114 E, — Imadiance (mW/m?)

L-l1 i tr_p?
Figure 7. Output Function Figure 10, Cutput Pulse Diagram

Orplical Test Signal

T=060ms

al Ry

I Supply Curnent { mA )

\. Output Signal, | see Fig.10 )
[#] -

WL TR TR
T

Ton l-_ Tog t a5 12115 Tamh — Ambient Temperaturs [ “C )

Figure 8. Output Function Figure 11. Supply Cument vs. Ambient Temperature
0.9 2
08 |
= ]
o 07 ot \ -
E-. 0.6 ,I \ T s
- o
3 oA N T\
2 A A
[=] [
T 03 °|‘ 4
& 0.2 - }’ \
_ - 02
; g / \_
i] i
16 20 30 40 S0 60 T0 8O 90 750 850 950 1050 1150
16155 Burstlangth [number of cyclas/burst] 04 g4 % — Wavelength ( nm )
Figure 9. Max. Envelope Duty Cycle vs. Burstlength Figure 12. Relative Spectral Sensitivity vs. Wavelength
Document Mumber 82030 www.vishay.com
Rev. 10, 02-Apr-01 5(7)
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Ozone Depleting Substances Policy Statement

It is the policy of Vishay Semiconductor GmbH to
1. Meet all present and future national and international statutory requirements.

2. Regularly and continuously improve the performance of our products, processes, distribution and operating
systemns with respect to their impact on the health and safety of our employees and the public, as well as their
impact on the environment.

Itis particular concern to control or eliminate releases of those substances into the atmaosphere which are known as
ozone depleting substances (ODSs).

The Montreal Protocal { 1987) and its London Amendments (1990 ) intend to severely restrict the use of 0DSs and
forbid their use within the next ten years. Various national and international initiatives are pressing foran earlier ban
on these substances.

Vishay Semiconductor GmbH has been able to use its policy of continuous improvements to eliminate the use of
ODSs listed in the following documents.

1. Annex A, B and list of transitional substances of the Montreal Protocol and the London Amendments respectively

2. Class | and |l czone depleting substances in the Clean Air Act Amendments of 1990 by the Environmental
Protection Agency (EFA) in the USA

3. Council Decision 88/540/EEC and 91/690/EEC Annex A, B and C (transitional substances) respectively.

Vishay Semiconductor GmbH can certify that our semiconductors are not manufactured with ozone depleting
substances and do not contain such substances.

We reserve the right to make changes to improve technical design and may do so without further notice.
Parameters can vary in different applications. All operating parameters must be validated for each customer application
by the customer, Should the buyer use Vishay-Semicondudors products for any unintended or unauthorized application, the

buyer shall indemnify Vishay-Semicorcudons against all claims, costs, damages, and expenses, arising out of, directly or
indirectly, any claim of personal damage, injury or death associated with such unintended or unauthorized use.

Vishay Semiconductor GmbH, P.O.B. 3535, D-74025 Heilbronn, Germary
Telephone: 49 (0)7131 67 2831, Fax number: 49 {0) 7131 67 2423

Document Mumber 82030 www.vishay.com
Rav. 10, 02-Apr-01 7
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