LAMPIRAN - LAMPIRAN



LAMPIRAN A

PERANGKAT LUNAK



#INCLUDE "8051.H"

LED EQU P37

SS EQU P33

KODE EQU P34
ORG  $30

DATANOHEX1 .BLOCK 1
DATANOHEX2 .BLOCK 1
DATANOHEX3 .BLOCK 1
DATANOHEX4 .BLOCK 1
DATADECHASIL1 .BLOCK 1
DATADECHASILZ2 .BLOCK 1
DATADECHASIL3 .BLOCK 1
DATADECHASIL4 .BLOCK 1
DATADECHASILS .BLOCK 1
DATAPENAMBAH1 .BLOCK 1
DATAPENAMBAHZ .BLOCK 1
DATAPENAMBAH3 .BLOCK 1
DATAPENAMBAH4 .BLOCK 1
DATAPENAMBAHS .BLOCK 1
DATASL .BLOCK 1

DATAS2 .BLOCK 1
DATAS3 .BLOCK 1
DATAHA .BLOCK 1
DATASS .BLOCK 1
DATAS6 .BLOCK 1
DATASY .BLOCK 1

DATASS .BLOCK 1
BUFDATANOMOR .BLOCK 18
STARTDATA .BLOCK 1
DATANOMORASCII1 .BLOCK 1
DATANOMORASCIIZ2 .BLOCK 1



DATANOMORASCII3 .BLOCK
DATANOMORASCII4 .BLOCK
DATANOMORASCII5 .BLOCK
DATANOMORASCII6 .BLOCK
DATANOMORASCII7 .BLOCK
DATANOMORASCII8 .BLOCK
DATANOMORASCII9 .BLOCK
DATANOMORASCII10 .BLOCK 1
ENDDATA .BLOCK 1
STKIRIM .BLOCK 1
DATAKIRIM .BLOCK 1

e N T e

ORG $0
LIMP MULAI
ORG $23
LIMP SERINT
.ORG $100
MULAI: MOV  SP#$20
MOV  PSW,#0
MOV RO#BUFDATANOMOR
SETB LED
MOV  STKIRIM,#0
MOV  STARTDATA #$02
MOV ENDDATA #$0D
CLR KODE
LCALL INITSERIAL
SETB ES
SETB EA

LOOP:
MOV  A,STKIRIM
CINE A#LKIRIMF
LIMP LOOP



KIRIMF:

SERINT:

MOV A #H$FF

MOV  DATAKIRIM,A
LCALL KIRIMKEPC
LIMP LOOP

JBC RI,GETDATASERIAL
RETI

GETDATASERIAL:

PUSH ACC

MOV  A,SBUF

CLR R

CINE A,#3$03,|SIKEBUFFER
LCALL PROSES

MOV RO#BUFDATANOMOR
POP ACC

RETI

ISSKEBUFFER:

PROSES:

MOV @ROA
INC RO

POP ACC
RETI

MOV RO#BUFDATANOMOR
INC RO

INC RO

INC RO

MOV A @RO

LCALL CEKA_F



ANL A #$0F
MOV DATASLA
INC RO

MOV A,@RO
LCALL CEKA_F
ANL A #30F
MOV DATAS2A
INC RO

MOV A,@QRO
LCALL CEKA_F
ANL A #$0F
MOV DATAS3A
INC RO

MOV A,@QRO
LCALL CEKA_F
ANL A #$0F
MOV DATAHAA
INC RO

MOV A,@RO
LCALL CEKA_F
ANL A #$O0F
MOV DATAS5A
INC RO

MOV A,@RO
LCALL CEKA_F
ANL A #$0F
MOV DATASGA
INC RO

MOV A,@QRO
LCALL CEKA_F
ANL A #$0F
MOV DATAS7A



INC RO

MOV A,@QRO
LCALL CEKA_F
ANL A #$0F
MOV DATAS8A

R — PENGGABUNGAN
MOV ADATASL
SWAP A

ANL A#$FO

MOV DATANOHEXLA
MOV A,DATAS2

ANL A #30F

ORL A,DATANOHEX1
MOV DATANOHEXLA

MOV ADATAS3
SWAP A

ANL A#$FO

MOV DATANOHEX2A
MOV A DATASA

ANL A #$0F

ORL A,DATANOHEX2
MOV DATANOHEXZ2A

MOV  A,DATASS
SWAP A

ANL A #$FO

MOV DATANOHEX3A
MOV A DATAS6

ANL A #$0F

ORL A,DATANOHEX3
MOV DATANOHEXS3A



MOV  ADATASY
SWAP A

ANL A #$FO

MOV DATANOHEX4,A
MOV A,DATAS8

ANL A #$0F

ORL A,DATANOHEX4
MOV DATANOHEX4,A

LCALL HEXTODES

MOV A DATADECHASIL1
LCALL ANDFO

MOV DATANOMORASCII1A
MOV A, DATADECHASIL1
LCALL ANDOF

MOV DATANOMORASCIIZA

MOV A, DATADECHASIL2
LCALL ANDFO

MOV DATANOMORASCII3 A
MOV  A,DATADECHASIL2
LCALL ANDOF

MOV DATANOMORASCII4,A

MOV  A,DATADECHASIL3
LCALL ANDFO

MOV DATANOMORASCIIS,A
MOV A,DATADECHASIL3
LCALL ANDOF

MOV DATANOMORASCIIGA

MOV A,DATADECHASIL4
LCALL ANDFO



MOV DATANOMORASCII7,A
MOV A,DATADECHASIL4
LCALL ANDOF

MOV DATANOMORASCII8A

MOV  A,DATADECHASILS
LCALL ANDFO

MOV DATANOMORASCII9A
MOV  A,DATADECHASILS
LCALL ANDOF

MOV DATANOMORASCII10,A

MOV  STKIRIM #1

CLR LED
LCALL DELAY
SETB LED
LCALL DELAY
CLR LED
LCALL DELAY
SETB LED
LCALL DELAY

;ADA DATA,;
CLR LED
SETB KODE
MOV RO#DATANOMORASCII1
MOV R1#11
KIRIMLAGI:
MOV A,@RO
MOV DATAKIRIM,A
LCALL KIRIMKEPC
INC RO
DINZ R1,KIRIMLAGI



SETB LED
MOV  STKIRIM,#0
RET

KIRIMKEPC:

TG JB SSTG1
MOV A DATAKIRIM
MOV  PLA

TG2: JB SSTG2
MOV A DATAKIRIM
RL
RL
RL
RL
ANL  A#$FO
MOV  PLA
LCALL DELAYKIRIM
RET

> > > >

ANDFO: SWAP A
ANL A #$OF
ADD A#$30
RET

ANDOF:
ANL A #$0F
ADD A#$30
RET

CEKA_F:
CEKA: CINE A#A'CEKB
MOV A #$0A
ADD  A#$30

RET
CEKB: CINE A#B',CEKC



CEKC:

CEKD:

CEKE:

CEKF:

CEKPA:

MOV A,#3$0B
ADD A#$30
RET
CINE A#C,CEKD
MOV  A#$0C
ADD A#$30
RET
CINE A#D',CEKE
MOV A #$0D
ADD A#$30
RET
CINE A#E',CEKF
MOV A #$0E
ADD A#$30
RET
CINE A#F,CEKPA
MOV A #$0F
ADD A#$30

RET

HEXTODES:

KEL:

MOV DATADECHASIL1#0
MOV DATADECHASIL2#0
MOV DATADECHASIL3#0
MOV DATADECHASIL4#0
MOV DATADECHASIL5#0

MOV A, DATANOHEX4
CLR C

RRC A

JNC KE2

LCALL HITBIT1

LCALL HITUNG



KE2:

KES:

KE4:

KES5:

KE®6:

KET:

KES:

CLR C

RRC A

JNC KE3

LCALL HITBIT2

LCALL HITUNG
CLR C

RRC A

INC KE4

LCALL HITBIT3

LCALL HITUNG
CLR C

RRC A

JNC KE5

LCALL HITBIT4

LCALL HITUNG
CLR C

RRC A

JNC KE6

LCALL HITBITS

LCALL HITUNG
CLR C

RRC A

JNC KE7Y

LCALL HITBIT6

LCALL HITUNG
CLR C

RRC A

JNC KES8

LCALL HITBIT7

LCALL HITUNG
CLR C

RRC A

JNC KE9

LCALL HITBITS



KEQ:

KE10:

KE11:

KE12:

KE13:

KE14:

KE15:

LCALL HITUNG

MOV A ,DATANOHEX3

CLR C

RRC A

JNC KEI10

LCALL HITBIT9

LCALL HITUNG
CLR C

RRC A

JNC KEI11

LCALL HITBIT10

LCALL HITUNG
CLR C

RRC A

JNC KEI12

LCALL HITBIT11

LCALL HITUNG
CLR C

RRC A

JNC KE13

LCALL HITBIT12

LCALL HITUNG
CLR C

RRC A

JNC KE14

LCALL HITBIT13

LCALL HITUNG
CLR C

RRC A

JNC KEI15

LCALL HITBIT14

LCALL HITUNG
CLR C



RRC A

KE16:

KE17:

KE18:

KE19:

KE20:

KE21:

JNC KEI16

LCALL HITBIT15

LCALL HITUNG
CLR C

RRC A

JNC KE17

LCALL HITBIT16

LCALL HITUNG

MOV A, DATANOHEX2

CLR C

RRC A

JNC KEI18

LCALL HITBIT17

LCALL HITUNG
CLR C

RRC A

JNC KEI19

LCALL HITBIT18

LCALL HITUNG
CLR C

RRC A

JNC KE20

LCALL HITBIT19

LCALL HITUNG
CLR C

RRC A

JNC KE21

LCALL HITBIT20

LCALL HITUNG
CLR C

RRC A

JNC KE22



LCALL HITBIT21
LCALL HITUNG

KE22: CLR C

RRC A

INC KEZ23

LCALL HITBIT22

LCALL HITUNG
KE23: CLR C

RRC A

JNC KE24

LCALL HITBIT23

LCALL HITUNG
KE24: CLR C

RRC A

JNC KE25

LCALL HITBIT24

LCALL HITUNG
KE25:

MOV A, DATANOHEX1

CLR C

RRC A

JNC KE26

LCALL HITBIT25

LCALL HITUNG
KE26: CLR C

RRC A

JNC KE27

LCALL HITBIT26

LCALL HITUNG
KE27: CLR C

RRC A

INC KE28

LCALL HITBIT27



LCALL
KE28:

KE29:

KE30:

KE31:

KE32:

KE33:

HITUNG
CLR C

RRC A

INC KE29

LCALL HITBIT28

LCALL HITUNG
CLR C

RRC A

JNC KE30

LCALL HITBIT29

LCALL HITUNG
CLR C

RRC A

JNC KE31

LCALL HITBIT30

LCALL HITUNG
CLR C

RRC A

JNC KE32

LCALL HITBIT31

LCALL HITUNG
CLR C

RRC A

JNC KE33

LCALL HITBIT32

LCALL HITUNG

RET

HITUNG: PUSH ACC

MOV A DATADECHASIL5
ADD A,DATAPENAMBAHS

DA A



HITBIT1:

MOV

DATADECHASIL5,A

MOV A ,DATADECHASIL4
ADDC A,DATAPENAMBAH4

DA
MOV

A

DATADECHASIL4,A

MOV  A,DATADECHASIL3
ADDC A,DATAPENAMBAH3

DA
MOV

A

DATADECHASIL3A

MOV A,DATADECHASIL2
ADDC A,DATAPENAMBAHZ2

DA
MOV

A

DATADECHASIL2,A

MOV A,DATADECHASIL1
ADDC A,DATAPENAMBAH1

DA
MOV

A

DATADECHASILLA

POP ACC

RET

MQV
MOV
MOV
MQV
MOV
RET

DATAPENAMBAHS5,#$01
DATAPENAMBAHA4,#$00
DATAPENAMBAHS3,#$00
DATAPENAMBAH2,#$00
DATAPENAMBAH1,#300



HITBIT2:
MQV
MOV
MOV
MOV
MOV
RET
HITBIT3:
MOV
MOV
MOV
MOV
MQV
RET
HITBIT4:
MOV
MOV
MOV
MOV
MOV
RET
HITBITS:
MOV
MOV
MOV
MQV
MOV
RET
HITBITGE:
MOV
MQV
MOV
MOV
MOV

DATAPENAMBAHS5,#$02
DATAPENAMBAH4,#300
DATAPENAMBAHS3#$00
DATAPENAMBAH2,#$00
DATAPENAMBAH1,#$00

DATAPENAMBAHS5,#$04
DATAPENAMBAH4,#$00
DATAPENAMBAH3#$00
DATAPENAMBAH2,#300
DATAPENAMBAH1,#$00

DATAPENAMBAHS5,#$08
DATAPENAMBAH4,#$00
DATAPENAMBAHS3#$00
DATAPENAMBAH2,#$00
DATAPENAMBAH1,#$00

DATAPENAMBAHS5,#$16
DATAPENAMBAHA4,#$00
DATAPENAMBAHS3#$00
DATAPENAMBAH2,#$00
DATAPENAMBAH1,#$00

DATAPENAMBAHS5,#$32
DATAPENAMBAHA4,#$00
DATAPENAMBAH3,#300
DATAPENAMBAH2,#$00
DATAPENAMBAH1,#$00



RET

HITBITY:
MOV
MOV
MOV
MOV
MOV
RET

HITBITS:
MOV
MOV
MQV
MOV
MOV
RET

HITBITO:
MOV
MOV
MOV
MOV
MOV
RET

HITBIT10:
MOV
MQV
MOV
MOV
MQV
RET

HITBIT11:
MOV

DATAPENAMBAHS,#$64
DATAPENAMBAH4,#$00
DATAPENAMBAHS3#$00
DATAPENAMBAH2,#$00
DATAPENAMBAH1,#$00

DATAPENAMBAHS5,#$28
DATAPENAMBAH4,#301
DATAPENAMBAHS3#$00
DATAPENAMBAH2,#$00
DATAPENAMBAH1,#$00

DATAPENAMBAHS5,#$56
DATAPENAMBAHA4,#$02
DATAPENAMBAH3,#300
DATAPENAMBAH2#$00
DATAPENAMBAH1,#300

DATAPENAMBAHS5,#$12
DATAPENAMBAHA4,#$05
DATAPENAMBAHS3#$00
DATAPENAMBAH2,#$00
DATAPENAMBAH1,#$00

DATAPENAMBAHS5#$24



MOV
MQV
MOV
MOV
RET
HITBIT12:
MOV
MOV
MOV
MOV
MOV
RET
HITBIT13:
MOV
MOV
MOV
MOV
MOV
RET
HITBIT14:
MOV
MQV
MOV
MOV
MOV
RET
HITBIT15:
MQV
MOV
MOV
MQV
MOV
RET

DATAPENAMBAH4,#$10
DATAPENAMBAHS3#$00
DATAPENAMBAH2,#300
DATAPENAMBAH1,#$00

DATAPENAMBAHS5,#$48
DATAPENAMBAHA4,#$20
DATAPENAMBAHS3#$00
DATAPENAMBAH2,#$00
DATAPENAMBAHZ1,#$00

DATAPENAMBAHS5,#$96
DATAPENAMBAHA4,#$40
DATAPENAMBAHS3#$00
DATAPENAMBAH2,#$00
DATAPENAMBAH1,#$00

DATAPENAMBAHS5,#$92
DATAPENAMBAHA4,#$81
DATAPENAMBAH3,#300
DATAPENAMBAH2,#$00
DATAPENAMBAH1,#$00

DATAPENAMBAHS5,#$84
DATAPENAMBAHA4,#$63
DATAPENAMBAHS3#$01
DATAPENAMBAH2,#$00
DATAPENAMBAH1,#300



HITBIT16:
MQV
MOV
MOV
MOV
MOV
RET

DATAPENAMBAHS5,#$68
DATAPENAMBAH4,#$27
DATAPENAMBAHS3#$03
DATAPENAMBAH2,#$00
DATAPENAMBAH1,#$00

HITBIT17:
MOV
MOV
MOV
MQV
MOV
RET

HITBIT18:
MOV
MOV
MOV
MOV
MQV
RET

HITBIT19:
MOV
MQV
MOV
MQV
MOV
RET

HITBIT20:
MOV
MQV
MOV

DATAPENAMBAHS5,#$36
DATAPENAMBAHA4,#$55
DATAPENAMBAH3,#306
DATAPENAMBAH2,#$00
DATAPENAMBAH1,#$00

DATAPENAMBAHS5#$72
DATAPENAMBAH4,#$10
DATAPENAMBAH3#$13
DATAPENAMBAH2,#300
DATAPENAMBAH1,#$00

DATAPENAMBAHS5#$44
DATAPENAMBAHA4,#$21
DATAPENAMBAHS3#$26
DATAPENAMBAH2,#$00
DATAPENAMBAH1,#$00

DATAPENAMBAHS5,#$88
DATAPENAMBAHA4,#$42
DATAPENAMBAHS3#$52



MOV
MQV
RET
HITBIT21:
MOV
MOV
MOV
MOV
MOV
RET
HITBIT22:
MOV
MQV
MOV
MOV
MOV
RET
HITBIT23:
MOV
MOV
MOV
MQV
MOV
RET
HITBIT24:
MQV
MOV
MQV
MOV
MOV
RET

HITBIT25:
MOV

DATAPENAMBAH2,#$00
DATAPENAMBAH1,#$00

DATAPENAMBAHS5,#$76
DATAPENAMBAHA4,#$85
DATAPENAMBAH3#$04
DATAPENAMBAH2,#$01
DATAPENAMBAH1,#$00

DATAPENAMBAHS5,#$52
DATAPENAMBAHA4,#$71
DATAPENAMBAHS3#$09
DATAPENAMBAH2,#$02
DATAPENAMBAH1,#$00

DATAPENAMBAHS5,#$04
DATAPENAMBAHA4,#$43
DATAPENAMBAH3,#$19
DATAPENAMBAH2 #$04
DATAPENAMBAH1,#300

DATAPENAMBAHS5,#$08
DATAPENAMBAHA4,#$86
DATAPENAMBAHS3#$38
DATAPENAMBAH2,#$08
DATAPENAMBAH1,#$00

DATAPENAMBAHS5,#$16



MOV DATAPENAMBAHA4#$72

MQV
MOV
MOV
RET
HITBIT26:
MOV
MOV
MOV
MOV
MOV
RET
HITBIT27:
MOV
MOV
MOV
MOV
MOV
RET
HITBIT28:
MOV
MQV
MOV
MOV
MOV
RET
HITBIT29:
MQV
MOV
MOV
MQV
MOV
RET
HITBIT30:

DATAPENAMBAH3#$77
DATAPENAMBAH2,#$16
DATAPENAMBAH1,#$00

DATAPENAMBAHS5,#$32
DATAPENAMBAHA4 #$44
DATAPENAMBAHS3#$55
DATAPENAMBAH2,#$33
DATAPENAMBAH1,#$00

DATAPENAMBAHS5#$64
DATAPENAMBAHA4,#$88
DATAPENAMBAHS3#$10
DATAPENAMBAH2,#$67
DATAPENAMBAH1,#$00

DATAPENAMBAHS5,#$28
DATAPENAMBAHA4#$77
DATAPENAMBAH3#$21
DATAPENAMBAH2 #$34
DATAPENAMBAH1,#$01

DATAPENAMBAHS5,#$56
DATAPENAMBAHA4 #$54
DATAPENAMBAHS3#$43
DATAPENAMBAH2,#$68
DATAPENAMBAH1,#302



MOV DATAPENAMBAHS5#$12

MQV
MOV
MOV
MOV
RET
HITBIT31:
MOV
MOV
MOV
MOV
MOV
RET
HITBIT32:
MOV
MOV
MOV
MOV
MOV
RET

INITSERIAL:
MOV
MOV
MOV
MOV
RET

DATAPENAMBAHA4,#$09
DATAPENAMBAH3,#$87
DATAPENAMBAH2,#$36
DATAPENAMBAH1,#$05

DATAPENAMBAHS,#$24
DATAPENAMBAHA4,#$18
DATAPENAMBAHS3#$74
DATAPENAMBAH2#$73
DATAPENAMBAH1,#$10

DATAPENAMBAHS5,#$48
DATAPENAMBAHA4,#$36
DATAPENAMBAHS,#$48
DATAPENAMBAH2#$47
DATAPENAMBAH1,#$21

TMOD,#20H
TCON,#41H
TH1,#OFDH
SCON #50H

DELAY: MOV  R5#%01

DELAY1:
DELAY2:
DELAY3:

MOV  R6#$FF
MOV R7#$FF
DINZ R7,DELAY3

DINZ R6,DELAY2
DINZ R5,DELAY1



RET

DELAYKIRIM:

MOV  R6,#301
DELAYK1: MOV  R7#$FF
DELAYKZ2: DINZ R7,DELAYK2

DINZ R6,DELAYK1
RET

.END



unit FUnNit1;

interface

uses
Windows, Messages, SysUtils, Variants, Classes, Graphics, Controls, Forms,
Dialogs, StdCtrls, Buttons, ExtCirls;

type
Tfutama = class(TForm)
pjam: TPandl;
ptanggal: TPandl;
BitBtnl: TBitBtn,
BitBtn2: TBitBtn;
BitBtn3: TBIitBtn,
Panel1: TPandl;
Labell: TLabe;
Pnamamasuk: TPanel;
Pkartumasuk: TPanel;
Timerl: TTimer;
procedure BitBtn1Click(Sender: TObject);
procedure Timer1Timer(Sender: TObject);
procedure BitBtn2Click(Sender: TObject);
procedure FormCreate(Sender: TObject);
private
{ Private declarations }
public
{ Public declarations}
end;

var
futama: Tfutama;
databaca,datal 1,datahl,databacaH,databacal:integer;
datal ,datah:byte;



datakartu:string;
datasl,
datas2,
datas3,
datas4,
datas5,
datass,
datas?,
datas8,
datas9,
datas10:string;
databl,
datab2,
datab3,
datab4,
datab5,
databb,
datab?,
datab8,
datab9,
datab10:byte;
datastatus:byte;
datakartumasuk:string;
stketemu:bool ean;

Nama,NomorKartu:string;

implementation
uses Unittambahdata,unitbrowse;
{$R *.dfm}

procedure Tfutama.BitBtn1Click(Sender: TObject);
begin

Ftambahdata.show;

end;



procedure WritePortl nit;
begin
asm

mov dx,$372;

mov  a,$04;
out dx,a
end;
end;
procedure WritePortHigh;
begin

asm

mov  dx,$378;
mov  a,$03;
out dx,a
end,
end;
procedure WritePortL ow;
begin

asm

mov  dx,$378;
mov  a,$00;
out  dxd,;
end;
end,
procedure bacaportL ow;
begin

asm

mov dx,$37g;

in a,dx;

mov datal,al;
end;

datal:=datal and $0f:
end;



procedure bacaportHigh;
begin

asm
mov dx,$379;
ind,dx;
mov datah,a;

end;

datastatus;=datahand $08;
datah:=(datah shr 4) and $0f;

end;

procedure Tfutama. Timer1Timer(Sender: TObject);
var delayl,delay2:longint;

code:integer;
begin
pjam.caption:=formatdatetime('hh:mm:ss ,time);
ptanggal .caption:=formatdatetime('dd/mm/yyyy’,date);

bacaportHigh;

if datastatus=$08 then
begin
writeportlow;
bacaportHIGH,;
writeporthigh;
databacah:=datah;
writeportlow;
bacaporthigh;
writeporthigh;
databacal :=datah;

databaca:=databacah+databacal;
if (databacah=30f) or (databacal=$0f) then databaca:=0;



if ((databacah<>$0f) and (databacal<>%$0f)) then
begin

datakartumasuk:=datakartumasuk+inttostr(databacah)+inttostr(databacal );
{ pkartumasuk.caption:=datakartumasuk;}

if length(datakartumasuk)=23 then

begin

datakartu:=copy(datakartumasuk,3,20);
datasl:=copy(datakartu,1,2);
datas2:=copy(datakartu,3,2);
datas3:=copy(datakartu,5,2);
datas4.=copy(datakartu,7,2);
datas5:=copy(datakartu,9,2);
datas6:=copy(datakartu,11,2);
datas7:=copy(datakartu,13,2);
datas8:=copy(datakartu,15,2);
datas9:=copy(datakartu,17,2);
datas10:=copy(datakartu,19,2);

val(‘$'+datasl,databl,code);
val('$+datas2,datab2,code);
val(‘$'+datas3,datab3,code);
val('$+datas4,datab4,code);
val(‘$'+datasb,datab5,code);
val('$+datasb,datab6,code);
val(‘$+datas7,datab7,code);
val('$+datasB,datab8,code);
val('$+datas9,datab9,code);
val('$'+datas10,databl0,code);

datakartu:=chr(databl)+chr(datab2)+chr(datab3)+chr(datab4)+chr(datab5)+chr(datab
6)+chr(datab7)+chr(datab8)+chr(datab9)+chr(datab10);
pkartumasuk.caption:=datakartu;



with ftambahdata do

begin

tablekaryawan.first;

tablekaryawan.refresh;

stketemu:=false;

while not tablekaryawan.eof do

begin
if tablekaryawan.fieldbyname('NOM ORK ARTU").asstring=datakartu then
begin
stketemu:=true;
nama:=tablekaryawan.fieldoyname('NAMA").asstring;
nomorkartu:=tablekaryawan.fieldbyname('NOMORKARTU").asstring;
tablekaryawan.last;
end;
tablekaryawan.next;

end;

end;

if stketemu then
begin
pnamamasuk.caption:=nama;
with fbrowsedata do
begin

tabledata.refresh;
tabledata.last;
tabledata.insert;
tabledata.fieldoyname('TANGGAL').asstring:=ptanggal .caption;
tabl edata.fiel dbyname('JAM").asstring:=pjam.caption;
tabledata.fieldbyname('NAMA").asstring:=nama;
tabledata.fieldoyname('NO_KARTU").asstring:=nomorkartu;
tabledata.refresh;

end;



end else
begin
pnamamasuk.caption:="TIDAK ADA’;
pkartumasuk.caption:=";

end;

datakartumasuk:=";
databaca:=0;
end;
end;
{CAPTION:=INTTOSTR(DATADbacaH)+" '+INTTOSTR(DATAbacal);}

end;

end;

procedure Tfutama.BitBtn2Click(Sender: TObject);
begin
fbrowsedata.show;

end;

procedure Tfutama.FormCreate(Sender: TObject);
begin
stketemu:=false;
datakartumasuk:=";
timerl.interval:=10;
asm
mov dx,$37a;
in a,dx;
mov datal,al;
end,;

datal:=((datal and $f0) or $04);



asm
mov  dx,$373;
mov  al,datal;
out  dxd,;

end;

writeporthigh;

end;

end.



LAMPIRAN B

DATA KOMPONEN KARTU



Contactless Card Specification

Model No. 1SO Card Imm 1$O Card Clamshell Card

Reading Distance 80mm 100mm | 60mm

Base on GK4001 chip, with EM3917 Reader

Operating temperature -20°C o 50°C -20°C to 50°C -20°C o T0°C

Storage temperature -20°C 1o S0°C -20°C to 50°C -40°C o 80°C

Material PYCIPET PVC ABS

Operating Frequency I25KHz / 13.56MHz 125KHz 125KHz / 13.56MHz
Antenna Copper Coil Copper Coil Copper Coil
Dimensions 85.6mm+0.12x53.98mrn+0.05:0 Temm+0.08 85 6mm+0.1 253 98mm-+0.05x [Omere-0.08 85 6mrH0.] 253 Fmimrt0.05:¢ | B4mirt0.04
Technology

GKA001 {125KHz, é4bit, RIO)

H4102 (125KHz, 64bit, R/O)

|-Code SLI (13.56MHz, 1024bit, R/W)
Mifare S50 (13.56MHz, 1KByte, RIW)
Temic ES557 (125KHz, 330bit, R/W)
Hitag | {125KHz, 2048bit, R/W)
Hitag 2 {125KHz, 256bit, R/VW)

Legic 256 (1 3.56MHz, 256Byte, RIW)

Lo T S T T T R
e S e
T

Application: Deoor Access Control, Burglar Prevention, Patrol Management,Personal ldentification, Car Park Contrel,
Member Club Management, etc.
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Advanced Reacer Develgpments

Adwancsd Digital Reader Technelogy

ID-2,ID-12 & ID-20 Modules

Manual # ID2-181002-0.0

PRODUCT DESCRIPTION

The ID-2, ID-12 and ID-20 are hybrid BEFID reader
modules that provide simple, consistent and
flexible implementation of this technology mto
existing swipe card based ID equipment.

With the simple addition of an anfenna and a
capacitor to suit yvour specific design and needs,
equipment such as access confrol vnits, time and
attendance equipment or workstation logging
equipment can be converted to the popular wireless
ID designs.

The ID-2, ID-12 and ID-20 are readers for the
popular EMA4001  format 125KHz tags. Read

ANTENNA DESIGN

ranges of 115 om are possible with ISO cards
(25cm with a well tuned matched antenna en the
ID-2). With CMOS/TTL Serial. Wiegand26 and
NEW with this series, Magnetic ABA Track 2
format, swipe cards can be emulated. Furthermore,
the readers are encapsulated for environmental
protection and potential damage or changes dunng
manufacture or handling.

The ID-2 reguires an external antenna. ideal for
custom cased installations. The ID-12 & ID-20 has
an internal anrenna, allowing fast integration,
particularly when space is a premivm.

Maximum coil sizes-
ISO Card -
Glass Tag -

ANTENNA DESIGN PRINCIPLES

15cm x 153cm for ISO Card
10em x 10em for Glass Tag

= Generally the bigger the antenna the befter, as long as there is enough field strength to excite the

tag.

= It is possible fo calculate the optimum size of an antenna. but there 1s always an element of try it

and see.

Elements affecting reading range.

*  In areas of interference reduction in reading range is unavoidable.
®*  PReducing the coil size will provide more concentrated field strength and coupling.

Choice Of Tuning Capacitor

Quality of capacitor can significantly affect the quality of your system. For quality and reliabality we

recommend the following capacitor types:
*  Polypropylens

* COG/NFO
*  Polyethylene Sulfide
= Mica

*  Polycarbonate

Capacitors rated voltage (MUST cope with BMS voltage at 125kHz). It is recommend starting with 630w
1n5 Polypropylene. After experimentation, the voltage and capacitor type can come down to measured
values. Do not go by DC voltage rating. The tolerance should be 2% preferred. 3% acceptable.

Advanced Feader Developments
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Adranced Digital Reades Tec

ANTENNA DESIGN STEPS

1. If antenna design is governed by enclosure size and 1s less than 4cmxdem, wind the
coil to 640uH and skip steps 2-4.

2. If target transducer s small, do not wind the coil more than 10cmx10cm

3. In heavy interference, start with a large coil and reduce the size to see if there 15
significant improvement.

4. If there is a large mass of metal in proximity, the inductance will be changed,
usually reducing the original value. Start with a higher mductance. Using a smaller
coil may help, by increasing the field strength and coupling.

5. The ID-2 has a maximum current allowed of 200mA. Corresponding to 100v Pk to
PkIf the antenna voltage is higher, the designer can risk it or lower the Q by
adding a series resistor in the coil.

EXAMPLE CIRCUITS
o " LComponent List
—l— i l i VCP\ R1 = 100R
ot = c2 R7= 1K
() 1 R
i ©1 = 100uf 16v
= ©2 = 100uf 16v
anftd /'::\ C3 = 1nF COG 100v *
: it '_"'";W_@: j = Beeper = 2 TkHz 100R
J_ : ol =X D1 = 1N4001

e - Lo i 2 = Green LED

—|_ i ci
< ] U1 = LM 7805
- Cocd Frwe Fulars *

Q1 = UTCA05D [NPN)

Sy - Wisgand, of L1 = E40uH
Gnd - TTL Seral, or

Fin 10 - Mag ABA Track 2

* Pleaze NOTE the |D2 has an
nternal tuning capacitor o
1.5nf and this makes the total
Rine manamine =
0 Typical Configuration wning capacity = 2.56nF
(Exi=mal Anfenna)

L1 - Anferna

sfwp————— +Fy Regulated

T Component List
" ol ;\I
2 _<'\ D2 = Green LED
i e T ;
) R1=1K
k3 = L)
3 L ule Tx. To Pin 2 Tetting = - Sets ot
% oin Din Femalz 5N WG, oo
4 7 sl o b Gnd - TTL Serlal, or
T et o Y Pin 5, 8 Pin D'l ot Fin 10 - Mag ASA Track 2
[ |n

D12 Simpiest Demo Configuration
(REIII Cnfputy

|||—

Advanced Feader Developments Paze 1 of8 ID0 & ID-10
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Adranced Digital Reades Tec

ID-2.ID-12 & ID-20 Modules

Manual # ID2-181002-0.0

PIN LAYOUTS AND SPACING

Please note, the pin layouts and spacing are the same for the modules. the casing sizes differ to allow for

internal antennas where applicable.

£0.00
2670
11.50
8 T S= <m
Ll St T o=
5 " 2
25
5. D—e|
+5y 0o
8| .. i
?3 ™
Sla o GND LEDGo
“‘,r O RESET D0 o
19.50 o ANT it
1750 o ANT +-o
) 500 o Card Pres Future o
=
. PIN Configuration
| 4 E Qm {locking From Undemeath)
Al wi_: T
|r|+ _N_

Advanced Feader Developments
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Adranced Digital Reades Tec

SPECIFICATIONS ID-2, ID-12, ID-20

Low Cost Short-Range Proximity Readers

The ID Series shortrange readers come in three
different sizes and read ranges. The [D-12 and
ID-20 come with internal antennas, and have
read ranges of 12+ cm and 16+ cm. respectively.
With an external antenna. the ID-2 can deliver
read ranges of up to 25 cm. All three readers
support ASCIL, Wiegand26 and Magnetic ABA
Track2 data formats.

- - -1 -]
[ R -

-l 0
ooooao

Bofiom Wiew

Operational and Physical Characteristics

Parameters D-2 m-12 D-20

Read Range N/A {ne intermnal antenna) 12+ cm 15+ cm

Dimensions 21 mm ® 1% mm ® 6 mm 26 mm x 23 mm x 7 mm 40 mm = 40 mm x 9 mm
Frequency 1253 kHz 125 kHz 1253 kHz

Card Format EM 2001 or compatible EM 2001 or compatible EN 2001 or compatie
Encoding Manchester B4-bit, modulus B4 Manchester §4-bit, modulus 84 Manchester 84-bit, modulus B4
Fower Requirement SVDEC @& 13ma nomiral SWVDC @ 20ma nominal SVDC @ S5mé nominal

WO Qutput Current +-200ma PK - -

YVoltage Supply Rangs +4.8Y through +5.4V +4.6% through +54V +4.6Y through +5.4Y

Pin Description & Qutput Data Formats

Magnet Emulation Wiegand26

Fin 1 ,éer;c:l r::jolts and Tuning Capacitor GIND OV GND OV GMD OV

Fn 2 Strap to +3V Reset Bar Reset Bar Reset Bar
Fn3 E;f::ﬁg:ﬁl frdenna and TUnng Antenna Antenna Antenna

Fin 4 To Extemal Antenna Antenna Antenna Antenna

Fn s Card Present Mo function Card Present Mo function
Fn & Future Future Future Future:

Fn7 Format Selector (+/-) Strap to GND Strap to Pin 10 Strag o +3V
Pna Diata 1 CMOS Data One Output
Fn9 Data 0 TTL Data (inveried) Clock Zero Output
Pin 10 2.7 kHz Logie Beeper / LED Beeper fLED Besper / LED
Pin 11 DC Voltage Supply +5\ +5V +5W

Advanced Feader Developments Paze 5 of 8 ID0 & ID-10
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Adranced Digital Reades Tec

SPECIFICATIONS ID-0, ID-10, ID-15 (NOT FOR NEW DESIGNS)

Low Cost Short-Range Proximity Readers

The ID Series short-range readers come in three

=% | different sizes and read ranges. Both the ID-10
o 2o | andID-15 come with internal antennas, and have
o2 7o | read ranges of 12+ cm and 16+ cm. respectively.
Zi E: With an external antenma, the ID-0 M) can

deliver read ranges of up to 25 cm. All three
readers support ASCII and Wiegand26 data
formats.

Bofom View

Operational and Physical Characteristics

Parameters D0 ID-10 ID-15

Read Range Mi& {no intemal antenna) 12+ cm 15+ em

Dimensions 21 mm x 18 mm x & mm 26 mm x 25 mm x 7 mm 40 mm x40 mm x S mm
Frequency 125 kHz 125 kHz 125 kHz

Card Format El 2001 ar compatils EM 2001 or compatie EM 2001 ar compatils
Encoding Manchester S4-bit, modulus &£ Manchester 84-bit, moduius B4 Manchester §4-bit, modulus &£
Power Requirement SYWDC @ 13mé& nomiral SWVDC @ 0m& naminal SVDC @ S0mé& noming!

R0 Crutput Current +-200mé& PK - -

“Yoltage Supply Range +4.8Y through +5.4V +4 8% through +5.4% +4.8Y through +3.4%

Pin Description & Qutput Data Formats

Description
P 1 Zero Volis and Tuning Capacitor Ground GMD 0V GMND O
Pin2 Strap to +5V Reset Bar Reset Bar
Fin 3 To External Antenna and Tuning Capacitor Antenna Antenna
Fin 4 To Extemal Antenna Antenna Antenna
Fn 5 Farmat Selecior (+/-) Strap to GND Strap to +5V
Fn & Cata 1 CMOS Oine Quiput
Pn7 Data D TTL Data {inverted) Zero Cutput
Fna 2.7 kHz Logic Beeper / LED Beeper f LED
Fing DC Yoltage Supply +5V +5V

Advanced Feader Developments Paze § of 8 ID0 & ID-10
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B = r - Manual # ID2-181002-0.0
dvanced Reader Developn ID-2,ID-12 & ID-20 Modules 002-0.0
EXAMPLE CIRCUITS
=5y +5w Regulated—y
N Component List
i B n =
i D2 = Green LED
—h—{ o ienf 2 1= 1K
e o T
e o ale Tx. To Pin 2 Setting +- - Sets ot
2 pin On Female =S~ Wegane, o
—ur .t Pin 5, @ Pin Di = =|1-1gj-.m1:;‘|—f_=e:a'r}:cru

Uty

|||—

D10 Simplest Cemo Contiguration

1010 - Mot For

ew Designs Or Layol

To Be Replaced With 1D-12

Advanced Feader Developments
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Adranced Digital Reades Tec

DATA FORMATS

Output Data Structure— ASCII (TTL Level R52323)

STX(02h) | DATA(10ASCI) | CHECKSUM | cR | LF | ETX(03h

The checksum is the result of the XOFR of the 3 binary Diata byvtes (the 10 ASCIT data characters)

Output Data Structure— Wiegand26

1({2]13]4 67| 8|9 (101112113 14(15|16|17(18|19)20(21|22|23|24)2

LA

26

| ws

P(E|E E(E|E|E|E|E|E|E(Q|(O|Q|Q|O|(O(O|Q|O(O]|0O

o
o

Even parity (E) Odd parity (Q)

P = Parity start bet and stop bt

Specifications sulject to change, ARD reserves the right
to change itz producis and the specifications given here
at any fime without notice.

For OEM and Technical Support

Advanced Reader Developments Flgane Comisct
Advanced Dizital Reader Technolozy Mannings-RFID, Units 1-5 Russell Road, Southport, Merseysids, PRO TRT

Tel: =44 1704 535000, EMail: Sandraioimannimgs uk.com
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Features

« Compatible with MCS-51" Products

* 4K Bytes of In-System Reprogrammable Flash Memory
- Endurance: 1,000 Write/Erase Cycles

* Fully Static Operation: 0 Hz to 24 MHz

* Three-level Program Memory Lock

* 128 x 8-bit Internal RAM

* 32 Programmable /O Lines

* Two 16-bhit Timer/Counters

* Six Interrupt Sources

* Programmable Serial Channel

* Low-power Idle and Power-down Modes

Description

The ATB9ACS1 is a low-power, high-performance CMOS 8-bit microcomputer with 4K
bytes of Flash programmable and erasable read only memory (PEROM). The device
is manufactured using Atmel's high-density nonvolatile memory technology and is
compatible with the industry-standard MCS-51 instruction set and pinout. The on-chip
Flash allows the program memory to be reprogrammed in-system or by a conven-
tional nonvolatile memory programmer. By combining a versatile 8-bit CPU with Flash
on a monolithic chip, the Atmel ATB9C51 is a powerful microcomputer which provides
a highly-flexible and cost-effective solution to many embedded control applications.

Pin Configurations PDIP

spfvee
2% [1PO.C{ADD
38 [] PO (ADY)
37 [ PL.Z {ADZ}
26 [ PO.2 {AD3)
2 dFod

PQFPITQFP

440P1 .4

i
a0
[
RsSTO
{R¥D)P30C
NCO
(TAD)P3.1 O
(T P32
(T P3.30
[0} P34
mF3s0

e I e

P03 (AD3)

oo om
0

= o

4

o
PRuuuy
oMo St

P15
P18

P17

RST

(RXD) P20
NC

(TXD) P21
RTD) P22
RTT) P35
TO) P34
T1)P25

= m o

B oin B oy

hq

(ERT )
[ )

WO e 0P W oE) e
TR R

28

G}

8-bit
Microcontroller
with 4K Bytes
Flash

AT89C51

Not Recommended
for New Designs.
Use AT89S51.

Rev. 0265G-02/00
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Block Diagram

PO.O - PO P20 - P27
:—_________________________________ y _{__I__z__ _{__I______i__I__£_$_$__$__$_$____________________________]
ot z } |
i ‘ PORT 0 DRIVERS PORT 2 DRIVERS ‘ :
GND i A T A T E
| |
3 1
l L y :
== i
T 1
= RAM ADDR. . PORT 0O PORT 2 2 i
! REGISTER B RAM LATCH LATCH FLASH i
: |
i 7 Y h r i
i "
! :
: v ¥ v ¥ |
i A A A :
! :
i i
1 v ¥ v :
) PROGRAM ¢
: B Acc O ADDRESS | ;
| REGISTER : REGISTER |
: 1
1 1
i 1
: 1
; ]
! 1
E i r ¥ i
'
i 4> BUFFER |[4— :
: TMPZ THP1 |
: I
: 1
: :
: ]
; 1
4 >
| ALU INCREMENTER !
i i
]
i INTERRUPT, SERIAL PORT, !
| AND TIMER ELOCKS !
j I
! L 4
! & » PROGRAM o |
i “—>
: PSW COUNTER :
i i
]
! ry :
]
LEPROC 4——— TMNG | yysrrucTion | v v v Y - >
EE / V,, — | CONTROL REGISTER ry Y !
| 1
RST ——» !
i 3 y r |
1 1
i PORT 1 FORT 32 !
i LATCH LATCH |
; I
: 'y Y !
1 1
! !
]
' v v i
: 0sC |
: ‘ PORT 1 DRIVERS ‘ PORT 3 DRIVERS | !
1
N N OO - N ] iy SN NG i OO 1 e s g i
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The AT89CS1 provides the following standard features: 4K
bytes of Flash, 128 bytes of RAM, 32 /O lines, two 16-bit
timer/counters, a five vectar two-level interrupt architecture,
a full duplex serial port, on-chip oscillator and clock cir-
cuitry. In addition, the AT89C51 is designed with static logic
for operation down to zero frequency and supports two
software selectable power saving modes. The Idle Mode
staps the CPU while allowing the RAM, timer/counters,
seral port and interrupt system to continue functioning. The
Power-down Mode saves the RAM contents but freezes
the oscillator disabling all other chip functions until the next
hardware reset.

Pin Description

VCcC
Supply voltage.

GND
Ground.

Port 0

Port 0 is an 8-bit open-drain bi-directional /O 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 0 may also be configured to be the multiplexed low-
order address/data bus during accesses to external pro-
gram and data memaory. In this mode PO has internal
pullups.

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

Port 1

Port 1 is an 8-bit bi-directional I/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 externally being pulled low will source
current (I, ) because of the internal pullups.

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

Port 2

Port 2 is an 8-bit bi-directional I/O port with internal pullups.
The Port 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 2 pins that are externally being pulled low will source
current (I, ) because of the internal pullups.

Port 2 emits the high-order address byte during fetches
from external program memory and during accesses to
external data memory that use 16-bit addresses (MOVX @
DPTR). In this application, it uses strong internal pullups
when emitting 1s. During accesses to external data mem-
ory that use 8-bit 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
contral signals during Flash programming and verification.

Port 3

Port 3 is an 8-bit bi-directional I/O port with internal pullups.
The Paort 3 output buffers can sink/source four TTL inputs.
When 1s are written to Port 3 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 AT89C51 as listed below:

Port Pin Alternate Functions

P3.0 RXD (serial input port)

P31 TXD (serial output port)

P32 INTO (external interrupt 0)

P33 INTT (external interrupt 1)

P34 TO (timer 0 external input)

P3.5 T1 (timer 1 external input)

P36 WR (external data memory write strobe)
Pav RD (external data memory read strobe)

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

RST

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

ALE/PROG

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 oscillator frequency, and may be used for external tim-
ing or clocking purposes. Note, however, that one ALE

AIMEL 3
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pulse is skipped during each access to external Data
Memory.

If desired, ALE operation can be disabled by setting bit 0 of
SFR location 8EH. With the bit set, ALE is active only dur-
ing a MOVX or MOVC instruction. Otherwise, the pin is
weakly pulled high. Setting the ALE-disable bit has no
effect if the microcontroller is in external execution mode.

PSEN

Program Store Enable is the read strobe to external pro-
gram memary.

When the AT8B9CH1 is executing code from external pro-
gram memory, PSEN is activated twice each machine
cycle, except that two PSEN activations are skipped during
each access to external data memory.

EAIVPP

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.

EA should be strapped to V¢ for internal program
executions.
This pin also receives the 12-volt programming enable volt-
age (Vpp) during Flash programming, for parts that require
12-volt Vpp.

XTAL1

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

XTAL2
Output from the inverting oscillator amplifier.

Oscillator Characteristics

XTAL1 and XTAL2 are the input and output, respectively,
of an inverting amplifier which can be configured for use as
an on-chip oscillator, as shown in Figure 1. Either a quartz
crystal or ceramic resonator may be used. To drive the
device from an external clock source, XTALZ2 should be left

unconnected while XTAL1 is driven as shown in Figure 2.
There are no requirements on the duty cycle of the external
clock signal, since the input to the internal clocking circuitry
is through a divide-by-two flip-flop, but minimum and maxi-
mum voltage high and low time specifications must be
observed.

Idle Mode

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

It should be noted that when idle is terminated by a hard
ware reset, the device normally resumes program execu-
tion, from where it left off, up to two machine cycles before
the internal reset algonthm takes control. On-chip hardware
inhibits access to internal RAM in this event, but access to
the port pins is not inhibited. To eliminate the possibility of
an unexpected write to a port pin when Idle 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
memory.

Figure 1. Oscillator Connections

Cc2
—)I—I— XTAL2
Cc1 |
*— XTAL1
GND

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

=40 pF £10 pF for Ceramic Resonators

Status of External Pins During Idle and Power-down Modes
Mode Program Memory ALE PSEN PORTO PORT1 PORT2 PORT3
Idie Internal 1 1 Data Data Data Data
Idie External 1 1 Float Data Address Data
Power-down Internal 0 D Data Data Data Data
Power-down External 0 0 Float Data Data Data
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Figure 2. External Clock Drive Canfiguration

NG ——— - XTAL2
EXTERNAL
OSCILLATOR XTAL1
SIGNAL

GND

i

Power-down Mode

In the power-down mode, the oscillator is stopped, and the
instruction that invokes power-down is the last instruction
executed. The on-chip RAM and Special Function Regis-

Lock Bit Protection Modes

ters retain their values until the power-down mode is
terminated. The only exit from power-down is a hardware
reset. Reset redefines the SFRs but does not change the
an-chip RAM. The reset should not be activated before V¢
is restored to its normal operating level and must be held
active long enough to allow the oscillator to restart and
stabilize.

Program Memory Lock Bits

On the chip are three lock bits which can be left unpro-
grammed (U) or can be programmed (P) to obtain the
additional features listed in the table below.

When lock bit 1 is 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 holds that value until reset is activated. Itis nec-
essary that the latched value of EA be in agreement with
the current logic level at that pin in order for the device to
function properly.

Program Lock Bits
LB1 LB2 LB3 Protection Type

1 u 9] U No program lock features

2 P U U MOVC instructions executed from external program memory are disabled from
fetching code bytes from internal memory, EA is sampled and latched on reset,
and further programming of the Flash is disabled

3 P Same as mode 2, also verify is disabled

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

ATMEL
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Programming the Flash

The AT89C51 is normally shipped with the on-chip Flash
memory array in the erased state (that is, contents = FFH)
and ready to be programmed. The programming interface
accepts either a high-voltage (12-volt) or a low-voltage
(Vec) program enable signal. The low-voltage program-
ming mode provides a convenient way to program the
ATBACSH1 inside the user's system, while the high-voltage
programming mode is compatible with conventional third-
party Flash or EPROM programmers.

The AT8YCS51 is shipped with either the high-voltage or
low-voltage programming mode enabled. The respective
top-side marking and device signature codes are listed in
the following table.

Vpp =12V Vop=5V
Top-side Mark ATBICS1 ATB9C51
KHXX KXHK-5
YYWW VYW
Signature (030H) = 1EH (030H) = 1EH
(031H) = 51H (031H) = 51H
{032H) =F FH (032H) = 05H

The AT89C51 code memory array is programmed byte-by-
byte in either programming mode. To program any non-
blank byte in the on-chip Flash Memory, the entire memory
must be erased using the Chip Erase Mode.

Programming Algorithm: Before programming the
ATB9CH1, the address, data and control signals should be
set up according to the Flash programming mode table and
Figure 3 and Figure 4. To program the AT89C51, take the
following steps.

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

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

Activate the correct combination of control signals.

4 Raise EA/Npp to 12V for the high-voltage program-
ming mode.

5. Pulse ALE/PROG once to program a byte in the
Flash array 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

b

and data for the entire array or until the end of the
ohject file is reached.

Data Polling: The AT89C51 features Data Polling to indi-
cate the end of a write cycle. During a write cycle, an
attempted read of the last byte written will result in the com-
plement of the written datum on PO.7. Once the write cycle
has been completed, true data are valid on all outputs, and
the next cycle may begin. Data Polling may begin any time
after a write cycle has been initiated.

Ready/Busy: The progress of byte programming can also
be monitored by the RDY/BSY output signal. P3.4 is pulled
low after ALE goes high during programming to indicate
BUSY. P3.4 is pulled high again when programming is
done to indicate READY .

Program Verify: If lock bits LE1 and LB2 have not been
programmed, the programmed code data can be read back
via the address and data lines for verification. The lock bits
cannot be verified directly. Verification of the lock bits is
achieved by observing that their features are enabled.

Chip Erase: The entire Flash array is erased electrically
by using the proper combination of control signals and by
holding ALE/PROG low for 10 ms. The code array is written
with all “1"s. The chip erase operation must be 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 030H, 031H, and 032H, except that P3.6 and
P3.7 must be pulled to a logic low. The values returned are
as follows.

(030H) = 1EH indicates manufactured by Atmel
(031H) = 51H indicates 89C51

(032H) = FFH indicates 12V programming
(032H) = 05H indicates 5V 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 of control signals. The write operation cycle is seli-
timed and once initiated, will automatically time itself to
completion.

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

6 AT89C51 ee————————————————————————
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Flash Programming Modes

Mode RST PSEN ALE/PROG EANp P26 | P27 | P3.6 | P3.7
Write Code Data H L H/A2V L H H H
TN
Read Code Data L H H L H
Write Lock Bit - 1 L H/12V H H H
e
Bit - 2 H L H/12V H H L L
A
Bit- 3 H L H12V H L H L
=
Chip Erase H L ) H/12V H L L L
e
Read Signature Byte H L H H L i L L
Note: i 1 Chip Erase requires a 10 ms PROG pulse.
Figure 3. Programming the Flash Figure 4. Verifying the Flash
+5V +5Y
ATBICS1 T ATBICSHT
aopr. A0 AT by Vae appR. A0 ATyl Ves |
OOOOH/OFFFH PGM OOOOH/OFFFH PGM DATA
P20 - P23 PO DATA P20 - P23 PO [ (USE 10K
AB - Al A3 - A1l PULLUPS)
—» P26 —»| P26
SEE FLASH ——» P27 ALE le—— PROG SEE FLASH —» P27 ALE |g
PROGRAMMING PROGRAMMING
MODES TABLE | —®| P36 MODES TABLE | —=| P36 Li
——» P37 — 3 P37 "
o XTAL2 EA |le—— Ve & XTAL2 EA |4
3-24 MHz | I 324 MHz | I
=y =
I — XTAL1 RST |&—— V. I ~— XTAL1 RST
GND PSEN GND PSEN |

a
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Flash Programming and Verification Waveforms - High-voltage Mode (V. = 12V)

P10 - P1.7
P20 - P23

PORT O

ALE/PROG

AN,

P27
(ENABLE)

P34 _
(RDY/BSY)

PROGRAMMING VERIFICATION
ADDRESS ji ADDRESS >—
— lwvay
| DATA IN | DATA OUT
L—’_ fover  lerox p ¢
Loyl [® ¥ * GHAX
tsheL [* g b g tepst
Ve, LOGIC 1
___________________________________ ecico _________{_________
¢ tEI—ZSH tELG‘ . - tEHQZ
foHeL — .
BUSY READY
tyc

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

P10 - P17
P20 - P23

FPORT O

ALE/PROG

EAN o
p27
(ENABLE)

P34 _
(RDY/BSY)

PROGRAMMING | VERIFICATION
ADDRESS —41 ADDRESS
*— lawvay
| DATA IN | DATA OUT
& tD‘\"'GL tGI—'D}( ¥ ‘ |
tA'-;'G L v ke tGHA}(
tSHGL E 1 ¢ tII}LGH
LOGIC 1
T TS SR o= ) [N Sy
[ tensn et
tera F EHQZ
tGHEL
BUSY J/ READY
tWC




s A T89C51

Flash Programming and Verification Characteristics
T, =0°Cto 70°C, Voo = 5.0+ 10%

Symbol Parameter Min Max Units

Vo'l Programming Enable Voltage 115 12.5 V

lopt" Programming Enable Current 1.0 mA

MercL Oscillator Frequency % 24 MHz

fawal Address Setup to PROG Low 48t o,

[ Address Hold after PROG 4810 o

i Data Setup to PROG Low 48t 00

fgiox Data Hold after PROG 48t o

ey P2.7 (ENABLE) High to Ves 48t 00

L Vs Setup to PROG Low 10 us

tons ™ V= Hold after PROG 10 s

e PROG Width 1 110 us

i~ Address to Data Valid 48te o0

teLav ENABLE Low to Data Valid 4Bte o

| - Data Float after ENABLE 0 48t o1

b PROG High to BUSY Low 10 Hs

toc Byte Write Cycle Time 20 ms
Note: 1. Only used in 12-volt programming mode.

AlIMEL
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Absolute Maximum Ratings*

Operating Temperature............................-55°C to +125°C “NOTICE:  Stresses beyond those listed under "Absolute
Maximum Ratings” may cause permanent dam-

Storage Temperature ............ccccoevevvveeeen... -65°C t0 +150°C age to the device. This is a stress rating only and
functional operation of the device at these or any

‘oltage on Any Pin other conditions beyond those indicated in the

with Respectto Ground _.....................-1.0V to +7.0V operational sections of this specification is not
implied. Exposure to absolute maximum rating

Maximum Operating Voltage ... BBV conditions for extended periods may affect device
reliability.

DC Output Current......ooocv e 180 MA

DC Characteristics
T, =-40°C 10 85°C, Vo = 5.0V £20% (unless otherwise noted)

Symbol Parameter Condition Min Max Units
Vi Input Low-voltage {Except EA) -05 02Vee-01 Vv
Vi Input Low-voltage (ER) 05 02Vee-03 W
Vig Input High-voltage (Except XTAL1, RST) 02V..+09 Vee + 05 v
Vik Input High-voltage (XTAL1, RST) 0.7 Vee Vee +05 v
VoL Qutput Low-voltage!" (Ports 1.2 3) lo. = 1.6 mA D45 v
Output Low-voltage!"! _
Voui (Port 0, ALE, PSEN) =32 043 ¥
lgw = -60 pA, Wae = 5Y £10% 24 W
Output High-voltage - " i
Vou (Ports 1,2,3, ALE, PSEN) -l 015 Yoo X
loy =-10 pA 0.9 Vee W
lgy =-800 pA, Ve = 5V £10% 24 W
Output High-voltage _: -
Vo (Port 0 in External Bus Made) I =-300 pA 0.75 Ve v
lgw =-80 pA 0.9 Ve W
I Logical 0 Input Current (Ports 1,2,3) Wiy =045V -50 nA
Logical 1 to 0 Transition Current _— i i \
I (Ports 1.2,3) Vi = 2V, VCC =5V £ 10% -650 uA
Iy Input Leakage Current (Port 0, EA) 0.45 <V < Veg +0 A
RRST Reset Pull-down Resistor 50 300 KQ
Cio Pin Capacitance Test Freq. = 1 MHz, T, = 25°C 10 pF
Active Mode, 12 MHz 20 mA
Power Supply Current
; Idle Mode, 12 MHz 5 mA
o ) Voo = 6V 100 uA
Power-down Mode™!
WVep =3V 40 A

Motes: 1. Under steady state (non-transient) conditions, ,_must be externally limited as follows:
Maximum I per port pin: 10 mA
Maximum |, per 8-bit port: Port 0: 26 mA
Ports 1,2, 3. 15 mA
Maximum total I for all output pins: 71 mA
If |,_exceeds the test candition, V,, may exceed the related specification. Pins are not guaranteed to sink current greater
than the listed test conditions.
2. Minimum V. for Power-down is 2.
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External Program Memory Read Cycle

tip —
ALE

! t
r * ‘pLPH
Lan [® ol "
— fyp e—

PSEN ! * toyy

Toxay—

tP)(IZ -~

I"LL»R}( + #
IPXIX
PORT 0 < AD-AT —— INSTRIN < A0-AT
I
r* L »
PORT 2 X A8 - A15 > AB-AI5

External Data Memory Read Cycle

Ty g
ALE
I Tovran
PSEN
* — tiopy —
le— oy —
— t oy —
RD
— 1t ax— —]
DRI, SRR riov trHpz
o toy az t
— RHDX
PORT O K AD - A7 FROM Rl OR DPL /> DATA IN AD - AT FROM F'CL>—< INSTR IN
e
e Loy
PORT 2 P20 - P27 OR A8 - A15 FROM DPH >< A8 - A15 FROM PCH
: : ;
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External Program Memory Read Cycle

!LI—.LJ_ ’
ALE
! * tpipn
1:;‘-‘\'-;'LL"' "'t 6 tLL['-.-'
™ Yupe ¢
PSEN % " euy
toxav—)
—» ‘_tPLAZ " PRAY
t ! . PHIZ [4—
LLAX [ »
IPXIX
PORT 0 > AD-AT —KNSTRIN_] > A0-AT
" Lo »
PORT 2 P 4 AB - A15 . AB-AI5

External Data Memory Read Cycle

tag ——]
ALE
— L

tL LDV

le— to iy —

i -

tL LWL

* tLLAX » E—

tFlL o tR HDZ

e— 10—

tRLAZ-_" t
— RHDX
PORT 0 _ > A0 - A7 FROM RI OR DPLY A DATA IN AQ - A7 FROM PCL>—< INSTR IN

L

R ——— e

PORT 2 4 P20 - P2Y OR A8 - A15 FROM DPH >< A8 - A15 FROM PCH
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External Data Memory Write Cycle

by —
AlLE
—
PSEN
b bt —
WR be—1 | ax
f— {01 — tavwx e | [ twmox
— touwi —]
PORT 0O > A0 - A7 FROM RI OR DPL DATA OUT A0 - A7 FROM PCL>—<INSTR IN
Lavw
PORT 2 ; P20 - P27 OR AB - A15 FROM DPH ol AR - A15 FROM PCH
External Clock Drive Waveforms
| ¢ ; . lerex " i
d CHCX LeH —* *— lene
Voo - 0.8V e e
0.7 Veg
0.2 Va.- DAV — —
0.45V i i
« tolex o
< oo 4
External Clock Drive
Symbol Parameter Min Max Units
Meer Oscillator Frequency 0 24 MHz
toLel Clock Period 416 ns
tenex High Time 15 ns
tsiss Low Time 15 ns
teren Rise Time 20 ns
tenerl Fall Time 20 ns

_m
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Serial Port Timing: Shift Register Mode Test Conditions

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

12 MHz Osc Variable Oscillator Units
Symbol Parameter Min Max Min Max
e Serial Port Clock Cycle Time 1.0 12t o0 ps
tavsn Output Data Setup to Clock Rising Edge 700 10te o -133 ns
by Cutput Data Hold after Clock Rising Edge 50 2o o117 ns
tyemow Input Data Hold after Clock Rising Edge 0 0 ns
terow Clock Rising Edge to Input Data Valid 700 10tg o -133 ns
Shift Register Mode Timing Waveforms
INSTRUCTION | 0O | 1 | 2 3 4 | 5 | _8_ 7 8 |
TaL K I I e S S I S
e
CLAcK . [ I I I LTI 1
QWVxH
—_ |<— txr—!:x
(WRITE TO SBUF, D [0 1 [ 2 > 3 % 4 T ®oowT B o
[ tarox seTTi 1

OUTPUT DATA busioy [+——]

| CLEARRI
T

INFUT DATA

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

Vee- 05V 0.2 V,, + 0.9V Vioap* 2V Wy - 01
TEST POINTS A Timing Reference
- Loan ; 8 Paints
0.45v bl Viosn™® ot OV

Note: 1. AC Inputs during testing are driven at V.- - 0.5V fora Mote: 1. For timing purposes, a port pin is no longer floating
logic 1 and 0.45Y for a logic 0. Timing measurements when a 100 m¥ change from load voltage occurs. A
are made at ¥, min_ for a logic 1 and V,_max. for a port pin begins to float when 100 mY change from
logic 0. the locaded VoV level occurs.
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Ordering Information

Speed Power
(MHZz) Supply Ordering Code Package Operation Range
12 5V +20% ATB9CS51-12AC 44A Commercial
AT89CSH1-12JC 444 (0°C to 70°C)
ATB9CS51-12PC 40P6
ATB89CS1-12QC 44Q
ATB89C51-12Al 44A Industrial
ATEICS1-12J1 444 (-40°C to 85°C)
ATBICSH1-12PI 40P6
AT89CSH1-12Q1 44Q
16 5V +20% AT89CH1-16AC 44A Commercial
ATBICS1-16JC 444 (0°Cto 70°C)
ATB89CH1-16PC 40P6
AT89CH1-16QC 44Q
ATBICS1-16Al 44A Industrial
ATB89CSH1-16J] 444 (-40°C to 85°C)
ATB9CSH1-16PI 40P6
ATB9CS1-16Ql 440Q
20 5V £20% ATB9CSH1-20AC 44A Commercial
ATB89C51-20JC 444 {0°C to 70°C)
ATAICH1-20PC 40P6
ATB9CS1-20QC 440Q
AT89C5H1-20Al 44A Industrial
ATAICS51-20J1 44 (-40°C to 85°C)
ATE9CS51-20P! 40P8
AT89CSH1-2001 44Q
24 oV +20% ATB9C51-24AC 444 Commercial
ATB9CS1-24JC 444 (0°Cto 70°C)
ATB89CSH1-24PC 40P6
ATB9CSH1-24QC 44Q
ATAICSH1-24Al 44A Industrial
ATB9CS1-24J1 444 {(-40°C to 85°C)
ATB9CSH1-24P] 40P6
ATAICS1-24Ql 440Q
Package Type
44A 44-lead, Thin Plastic Gull Wing Quad Flatpack (TQFP)
44J 44-lead, Plastic J-leaded Chip Carrier (PLCC)
40P6 40-lead, 0.600" Wide, Plastic Dual Inline Package (PDIP)
44Q 44-lead, Plastic Gull Wing Quad Flatpack (PQFP)

AlIMEL
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Packaging Information

44A, 44-lead, Thin (1.0 mm) Plastic Gull Wing Quad
Flatpack (TQFP)

Dimensions in Millimeters and (Inches)*

JEDEC STANDARD MS-026 ACB

12.27{0.478) [2re)
11.75({0.458)

0.45(0.018)
4_ 0.30(0.012)

—

. 10.10{0.384)

B.80{0.258]
1.200.047) MAX
g [
0.20{ DOE) ] f !
1Tl i _‘ { i + l
——tm— e
r \ c-.-s.;c.uc:s;._[
] 0.05(0.002)

Controlling dimension: millimeters

44J, 44-lead, Plastic Jleaded Chip Carrier (PLCC)
Dimensions in Inches and (Millimeters)
JEDEC STANDARD MS-018 AC

45(1.94) K48 PINNO.1 D45(1.14) X 30° - 45°

FNNOA 02305
cLoo g fenn— 08 203)
RE h * 1
1'q hESE1ET) —L 630(16.0)
| nEE0(EE) E00,15.0)
mxes | ¢ ¥ 021(.533)
‘D2E(eeDn) U oo |.EEs EEE]
LI e (
q b
050(1.27) TYP - r-uu?“-uu—” == 043(1.09)
| sooj1z7) REF 20 ~ “T20(50E)
120(3.05)

1 ™ 0e0(2.29)

.180{4.57)

T65(4.18)

g 35 E [0Z2(.558) X 457 MAX (2X)

40P6, 40-lead, 0.600" Wide, Plastic Dual Inline
Package (PDIP)

Dimensions in Inches and (Millimeters)

| 2.07(52.5)
| 2 04(51.8) B
1
e nn 1 1

. ||l||||.
|

/ S 58E(14.4)
[ /f \] FEomEs
| [ *

W
O OoOoooo O
‘ |_.— .0B0(Z.29)

——— 1.500{42.28) REF —= MAX
-220(5.59) — | |=— .OO5(.127)
MaAx | | MIN
T _IHD DLD]ﬁ' auu i
PLAMNE
1 J U J 3E5r -85)
J181(4.08)
-125{3.18) +
e 3-3= 1.65)
1 10{2.25: 041104
060(Z.25) _ saginn)_
‘ EB0(15.0)
012{.205)
J008{.203}

44Q, 44-lead, Plastic Quad Flat Package (PQFP)
Dimensions in Millimeters and (Inches)*
JEDEC STANDARD MS-022 AB

13.45 (0525}

12.85 (0.506)

—]

:'IN'IDW

0.50 {0.020)
0.20 (0.037) BSC __'l_ r 0.25 (0.014)

P

1010 {0.384)
0.0 (D.388)

sQ

l_ 2.45 (0.098) MAX

==

El ""’I: :]:l"

L |
i t
!\ _._I | 1.03 (D.041) 1— 0.25 (D.010) MAX

078 (0.020) {0.030)
Controlling dimension: millimeters
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Interfacing the Standard Parallel Port

Disclaimer : While every effort has been made to make sure the information in this document is correct, the author can not be liable
for any damages whatsoever for loss relating to this document. Use this information at your own risk.

Table of Contents

Introduction to Parallel Ports Page 1
Hardware Properties Page 2
Centronics? Page 4
Port Addresses Page 4
Software Registers - Standard Parallel Port (SPP) Page 6
Bi-directional Ports Page 8
Using The Parallel Port to Input § Bats. Page 9
Nibble Mode Page 11
Using the Parallel Port's IRQ Page 12
Parallel Port Modes in BIOS Page 14
Parallel Port Modes and the ECP’s Extended Control Register Page 15

Introduction to Parallel Ports

The Parallel Port 1s the most commonly used port for interfacing home made projects. This
port will allow the input of up to @ bits or the output of 12 bits at any one given time, thus requiring
minimal external circuitry to implement many simpler tasks. The port 15 composed of 4 control lines,
3 status lines and 8 data lines. It's found commonly on the back of vour PC as a D-Type 25 Pin female
connector. There may also be a D-Type 25 pin male connector. This will be a serial RS-232 port and
thus, 1s a totally mcompatible port.

Newer Parallel Port’s are standardized under the IEEE 1284 standard first released in 1994,

This standard defines 5 modes of operation which are as follows,

. Compatibility Mode.

. Nibble Mode. (Protocol not Described in this Document)
. Byte Mode. (Protocol not Described in this Document)

. EPP Mode (Enhanced Parallel Pori).

. ECP Mode (Extended Capabilities Port).

L e b ba =

The aim was to design new drivers and devices which were compatible with each other and
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also backwards compatible with the Standard Parallel Port (SPP). Compatibility, Nibble & Byte
modes use just the standard hardware available on the onginal Parallel Port cards wiule EPP & ECP
modes require additional hardware which can run at faster speeds. while still being downwards
compatible with the Standard Parallel Port.

Compatibility mode or "Centronics Mode" as it 1s commonly known, can only send data in the
forward direction at a typical speed of 30 kbytes per second but can be as high as 130+ kbytes a
second. In order to receive data. you must change the mode to either Nibble or Byte mode. Nibble
mode can input a nibble (4 birs) in the reverse direction. E.g. from device to computer. Byte mode
uses the Parallel's bi-directional feature (found only on some cards) to input a byte (8§ bits) of data in
the reverse direction.

Extended and Enhanced Parallel Ports use additional hardware to generate and manage
handshaking. To output a byte to a printer (or anything in that matter) using compatibility mode, the
software must.

1. Write the byte to the Data Fort.

2. Check to see is the printer is busy. If the printer is busy, it will not accept any data, thus any
data which is written will be lost.

3. Take the Strobe (Pin 1) low. This tells the printer that there is the correct data on the data
lines. (Pins 2-9)

4. Purt the strobe high again after waiting approximatelv 5 microseconds after putting the strobe
low. (Step 3)

This limits the speed at which the port can run at. The EPP & ECP ports get around this by
letting the hardware check to see if the printer is busy and generate a strobe and /or appropriate
handshaking This means only one ['O mstruction need to be performed, thus mcreasing the spead.
These ports can output at around 1-2 megabytes per second. The ECP port also has the advantage of
using DMA channels and FIFO buffers, thus data can be shifted around without using I'O
instructions.

Hardware Properties

On the next page 1s a table of the "Pin Outs” of the D-Type 25 Pin connector and the
Centronics 34 Pin connector. The D-Type 25 pin connector 1s the most common connector found on
the Parallel Port of the computer, while the Centronics Connector 1s commonly found on printers. The
IEEE 1284 standard however specifies 3 different connectors for use with the Parallel Port. The first
one, 1284 Type A 1s the D-Type 25 connector found on the back of most computers. The 2nd 15 the
1284 Type B which 1s the 36 pin Centronics Connector found on most printers.

IEEE 1284 Type C however, 1s a 36 conductor connector like the Centronics, but smaller. This
connector is claimed to have a better clip latch, better electrical properties and 1s easier to assemble. It
also contains two more pins for signals which can be used to see whether the other device connected,
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has power. 1284 Type C connectors are recommended for new designs. so we can look forward on
seemg these new connectors in the near future.

Pin No (D- Pin No SPP Signal | Direction | Register| Hardware
Type 25) | (Centronics) In/out Inverted

1 1 nStrobe In/Out | Control Yes
2 i Data 0 Out Data

3 3 Data 1 Cut Data

4 4 Data 2 Ot Data

3 3 Data 3 Out Data

3] 6 Data 4 Out Data

7 7 Data 5 Out Data

8 8 Data 6 Cut Data

9 9 Data 7 Out Data

10 10 nAck In Status

11 11 Busy In Status Yes
12 12 Paper-Out In Status

PaperEnd

13 13 Select In Status

14 14 nAuto-Linefeed | In/Out | Control Yes
15 32 nError / nFault In Status

16 il nlnitialize In/Out | Control

17 36 nSelect-Printer In/‘Out | Control Yes

nSelect-In
18-25 19-30 Ground Gnd

Table 1. Pin Assignments of the D-Type 25 pin Parallel Port Connector.

The above table uses "n” in front of the signal name to denote that the signal 15 active low. e g.
nError. If the printer has occurred an error then this line 1s low. This line normally 1s high. should the
printer be functiomng correctly. The "Hardware Inverted" means the signal 1s inverted by the Parallel
card's hardware. Such an example 15 the Busy line. If +5v (Logic 1) was applied to this pin and the
status register read, it would return back a 0 in Bit 7 of the Status Register.

The output of the Parallel Port 1s normally TTL logic levels. The voltage levels are the easy
part. The current vou can sink and source varies from port to port. Most Parallel Ports implemented in
ASIC, can sink and source around 12mA . However these are just some of the figures taken from Data
sheets, Sink/Source 6mA, Source 12mA/Smk 20mA, Sk 16mA/ Source 4mA. Sink/Source 12mA.
As vou can see they vary quite a bit. The best bet 1s to use a buffer. so the least current 1s drawn from

the Parallel Port.
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Centronics?

Centronics 1s an early standard for transferring data from a host to the printer. The majority of
printers use this handshake. This handshake is normally implemented using a Standard Parallel Port
under software control. Below is a simplified diagram of the *Centronics” Protocol

Centronics Handshake

nStrobe—\_/
Busy / |

nACK \f
Data X X

Data 1s first applied on the Parallel Port pins 2 to 7. The host then checks to see if the printer is
busy. 1.e. the busy line should be low. The program then asserts the strobe, waits a minimum of 115,
and then de-asserts the strobe. Data 1s normally read by the printer/peripheral on the rising edge of the
strobe. The printer will indicate that 1t 15 busy processing data via the Busy line. Once the printer has
accepted data, 1t will acknowledge the byte by a negative pulse about 3115 on the nAck line.

Quuite often the host will 1gnore the nAck line to save time. Latter in the Extended Capabilities
Port, vou will see a Fast Centronics Mode, which lets the hardware do all the handshaking for you. All
the programmer must do 15 write the byte of data to the I'O port. The hardware will check to see if the
prnter 1s busy, generate the strobe. Note that this mode commonly doesn’t check the nAck either.

Port Addresses

The Parallel Port has three commeonly used base addresses. These are listed 1n table 2. below.
The 3BCh base address was originally introduced used for Parallel Ports on early Video Cards. This
address then disappeared for a while, when Parallel Ports were later removed from Video Cards. They
has now reappeared as an option for Parallel Ports mntegrated onto motherboards, upon which their
configuration can be changed using BIOS.

LPT1 is normally assigned base address 378h, while LPT?2 is assigned 278h. However this
may not always be the case as explamed later. 378h & 278h have always been commonly used for
Parallel Ports. The lower case h denotes that it 1s 1n hexadecimal. These addresses may change from
machine to machine.

Interfacing the Standard Parallel Port Page 4




Interfacing the Standard Parallel Port http:/www senet com.an/~cpeacock

Address Notes:

3BCh - 3BFh Used for Parallel Ports which were incorporated 1n to
Video Cards and now, commeonly an option for Ports

controlled by BIOS. - Doesn't support ECP addresses.

378h - 37Fh Usual Address For LPT 1

278h - 27Fh Usual Address For LPT 2

Table 2 Port Addresses

When the computer 1s first turned on. BIOS (Basic Input/Output System) will determine the
number of ports vou have and assign device labels LPT1, LPT2 & LPT3 to them. BIOS first looks at
address 3BCh. If a Parallel Port 1s found here, 1t 1s assigned as LPT1, then it searches at location 378h.
If a Parallel card 1s found there, it 1s assigned the next free device label. This would be LPT1 if a card
wasn't found at 3BCh or LPT?2 if a card was found at 3BCh. The last port of call. 1s 278h and follows
the same procedure than the other two ports. Therefore it 1s possible to have a LPT2 which 1s at 378h
and not at the expected address 278h.

What can make this even confusing, 1s that some manufacturers of Parallel Port Cards, have
qumpers which allow vou to set vour Port to LPT1, LPT2, LPT3. Now what address 1s LPT17 - On the
majority of cards LPT1 1s 378h, and LPT2, 278h. but some will use 3BCh as LPT1, 378h as LPT1 and
278h as LPT2. Life wasn 't meant to be easy.

The assigned devices LPT1, LPT2 & LPT3 should not be a worry to people wishing to
interface devices to their PC's. Most of the time the base address 15 used to mterface the port rather
than LPT1 etc. However should you want to find the address of LPT1 or any of the Line PrinTer
Devices, you can use a lookup table provided by BIOS. When BIOS assigns addresses to yvour printer
devices, it stores the address at specific locations in memory, so we can find them.

Start Address Function

0000:-0408 LPT1's Base Address

0000-0404A LPT2's Base Address

0000:040C LPT3's Base Address

0000:040E LPT4's Base Address (INote 1)

Table 3 - LPT Addresses in the BIOS Data Area

Nate 1 : Address 0000:040F in the BIOS Data Avea may be usad as the Extended Bios Data Area in
PS572 and newer Bioses, and thus this field may be invalid.
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The above table, table 3. shows the address at which we can find the Printer Port's addresses in
the BIOS Data Area. Each address will take up 2 bytes. The following sample program in C, shows
how you can read these locations to obtain the addresses of your printer ports.

$include <stdio.h>
#include <dos.h>

void main (void)

unsigned int far *ptraddr; /* Pointer to location of Port Addresses ¥/

unsigned int address; /% Address of Port ¥/
int a:
ptraddr=(unsigned int far ¥} 0x00000408;

for {a = 0:; a < 3:; at+t)

address = ¥*ptraddr;
if (address == 0)
printf("No port found for LPT%E4 \n",a+l);
else
printf ("Address assigned to LPT%d is %Xh\n",a+t+l,address);
*ptraddr++;
}

Software Registers - Standard Parallel Port (SPP)

Offset Name Read/Write Bit Na. Properties
Base + 0 | Data Port | Write (Note-1) Bit 7 Data 7 (Pin 9)
Bit 6 Data 6 (P 8)
Bit 5 Data 5 (P 7)
Bit 4 Data 4 (Pin 6)
Bit 3 Data 3 (P 3)
Bit 2 Data 2 (P 4)
Bit 1 Data 1 (Pin 3)
Bit 0 Data 0 (P 2)

Table 4 Data Port

Note I : If the Port is bi-directional then Read and Write Operations can be performed on the Data
Register.

The base address, usually called the Data Port or Data Register 1s sumply used for outputting
data on the Parallel Port's data lines (Pins 2-9). This register 1s normally a write only port. If vou read
from the port. vou should get the last byte sent. However if yvour port 1s bi-directional. vou can receive
data on this address. See Bi-directional Ports for more detail.

Interfacing the Standard Parallel Port Page 6




Interfacing the Standard Parallel Port http:/fwww.senet.com.an/~cpeacock

Base + 1 | Status Port| Read Only Bit 7 Busy
Bit 6 Ack
Bit 5 Paper Out
Bit 4 Select In
Bit 3 Error
Bit 2 TIRQ (Not)
Bit 1 Reserved
Bit 0 Reserved

Table 5 Status Port

The Status Port (base address + 1) 15 a read only port. Any data written to this port will be
ignored. The Status Port 1s made up of 5 input lines (Pins 10,11.12.13 & 15). a IRQ status register and
two reserved bits. Please note that Bit 7 (Busy) is a active low input. E g If bit 7 happens to show a
logic 0, this means that there is +5v at pin 11. Likewise with Bit 2. (nIRQ) If this bit shows a 'l" then
an inferrupt has not occurred.

Base +2 | Control Read Write Bit 7 Unused
Port Bit 6 Unused

Bit 5 Enable bi-directional Port
Bit 4 Enable IR() Via Ack Line
Bit3 Select Printer
Bit 2 Initialize Printer (Reset)
Bit 1 Auto Linefeed
Bit 0 Strobe

Table 6 Control Port

The Control Port (base address + 2) was intended as a write only port. When a printer 15
attached to the Parallel Port. four "controls" are used. These are Strobe. Auto Linefeed, Initialize and
Select Printer, all of which are inverted except Inttialize.

The printer would not send a signal to imtialize the computer. nor would it tell the computer to
use auto linefeed. However these four outputs can also be used for inputs. If the computer has placed a
pin high (e g +3v) and your device wanted to take it low. you would effectively short out the port,
causing a conflict on that pin. Therefore these lines are "open collector” outputs (or open drain for
CMQOS devices). This means that it has two states. A low state (0v) and a high impedance state (open
circuit).

Normally the Printer Card will have mternal pull-up resistors. but as vou would expect, not all
will Some may just have open collector outputs, while others may even have normal totem pole
outputs. In order to make vour device work correctly on as many Printer Poris as possible, vou can use
an external resistor as well. Should you already have an mternal resistor, then it will act in Parallel
with 1t. or 1f you have Totem pole outputs, the resistor will act as a load.
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An external 4.7k resistor can be used to pull the pin high. I wouldn't use anything lower, just in
case you do have an internal pull up resistor, as the external resistor would act in parallel giving
effectively. a lower value pull up resistor. When in high impedance state the pin on the Parallel Port 1s
high (+3v). When in this state, yvour external device can pull the pin low and have the control port
change read a different value. This way the 4 pins of the Control Port can be used for bi-directional
data transfer. However the Control Port must be set to xxxx0100 to be able to read data, that 1s all
pins to be +3v at the port so that yvou can pull it down to GIND (logic 0}

Bits 4 & 3 are wternal controls. Bit four will enable the IRQ (See Using the Parallel Ports
IRQ) and Bait 5 will enable the bi-directional port meamng that vou can input 8 bits using (DATAQ-T).
This mode 15 only possible if yvour card supports 1t. Bits 6 & 7 are reserved. Any writes to these two
bits will be ignored.

Bi-directional Ports

The schematic diagram below, shows a simplified view of the Parallel Port's Data Register.
The original Parallel Port card's implemented 74LS logic. These days all this 1s crammed into one
ASIC, but the theory of operation 1s still the same.

Standard Parallel Port Ei-Directional Cperation
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The non bi-directional ports were manufactured with the 74L.5374's output enable tied
permanent low, thus the data port 15 always output only. When vou read the Parallel Port's data
register, the data comes from the 7415374 which 15 also connected to the data pins. Now if you can
overdrive the '374 you can effectively have a Bi-directional Port. (or a inpur only port, once you blow
up the latches output!)

What 1s very concerning 1s that people have actually done this. I've seen one circuit, a scope
connected to the Parallel Port distributed on the Internet. The author uses an ADC of some type, but
finds the ADC requires transistors on each data line, to make it work! No wonder why. Others have
had similar trouble, the 68HC11 cannot sink enough current (30 to 40mAl)
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Bi-directional ports use Control Bit 3 connected to the 374's OF so that it's output drivers can
be turned off. This way you can read data present on the Parallel Port's Data Pins, without having bus
conflicts and excessive current drains.

Bit 3 of the Control Port enables or disables the bi-directional function of the Parallel Port.
This 1s only available on true bi-directional ports. When this bit 1s set to one, pins 2 to 9 go into high
impedance state. Once in this state vou can enter data on these lines and retrieve it from the Data Port
(base address). Any data which is written to the data port will be stored but will not be available at the
data pins. To turn off bi-directional mode. set bit 5 of the Control Port to '0".

Howewver not all ports behave in the same way. Other ports may require setting bit 6 of the
Control Port to enable Bi-directional mode and setting of Bit 3 to dis-enable Bi-directional mode,
Different manufacturers implement their bi-directional ports 1 different ways. If you wish to use yvour
Bi-directional port to input data, test 1t with a logic probe or multimeter first to make sure 1t 15 1n bi-
directional mode.

Using The Parallel Port to Input 8 Bits.

If vour Parallel Port doesn't support bi-directional mode, don't despair. You can input a
maximum of 9 bits at any one given time. To do this vou can use the 5 mput lines of the Status Port
and the 4 inputs (open collector) lines of the Control Port.

11 Busy 07
10 Ack 0B
12 Paper Out+ + 05
13 Select D4
17 Select Printers 0.C. ﬂ .0 8 Inputs

16 Init 0.0 o] D2
14 Ao Trefeede 0C. D1

1 Strobe 0.C o] DO

FAL505 Hex Inverter
Dpen Collector

The inputs to the Parallel Port has be chosen as such. to make life easier for us. Busy just
happens to be the MSB (Bit 7) of the Status Port, then in ascending order comes Ack, Paper Ourt and
Select, making up the most significant nibble of the Control Port. The Bars are used to represent
which inputs are Hardware inverted. 1.e. +3v will read 0 from the register, while GND will read 1. The
Status Port only has one mverted input.

The Control port 1s used to read the least significant nibble. As described before, the control
port has open collector outputs. 1. two possible states. high impedance and GIND. If we connect our
inputs directly to the port (For example an ADCO804 with rotem pole outputs) . a conflict will result if
the mput 15 high and the port 1s trying to pull 1t down. Therefore we use open collector inverters.

However this is not always entirely necessary. If we were connecting single pole switches to
the port with a pull up resistor, then there is no need to bother with this protection. Also if your
software mitializes the control port with xxxx0100 so that all the pins on the control port are high,
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then it may be unnecessary. If however vou don 't bother and yvour device 1s connected to the Parallel
Port before yvour software has a chance to initialize then you may encounter problems.

Another problem to be aware of 1s the pull up resistors on the control port. The average pull-
up resistor is 4. 7k. In order to pull the line low. yvour device will need to sink 1mA. which some low
powered devices may struggle to do. Now what happens if [ suggest that some ports have 1K pull up
resistors? Yes, there are such cards. Your device now has to sink 5mA_ More reason to use the open
collector inverters.

Open collector inverters were chosen over open collector buffers as they are more popular, and
thus easier to obtain. There 1s no reason. however why vou can’t use them. Another possibility is to
use transistors.

The wnput, D3 1s connected via the inverter to Select Printer. Select Printer just happens to be
bit 3 of the control port. D2, D1 & DO are connected to Init, Auto linefeed and strobe, respectively to
make up the lower nibble. Now this 1s done, all we have to do 15 assemble the byte using software.
The first thing we must do 1s to write xxxx0100 to the Control Port. This places all the control port
lines high, so they can be pulled down to mput data.

cutporth (CONTROL, inporth (CONTROL) & O0xFO Ox04):

Now that this 1s done, we can read the most significant nibble. This just happens to be the
most significant nibble of the status port. As we are onlv interested in the MSnibble we will AND the
results with 0xF0, so that the L5nibble 1s clear. Busy 1s hardware inverted, but we won't worry about
it now. Once the two bytes are constructed, we can kill two birds with one stone by toggling Busy and
Init at the same time.

a = (inportb (STATUS) & O0xFQ); /* Read MSnibble */

We can now read the LSnibble. This just happens to be LSnibble of the control port - How
convenient! This time we are not interested with the MSnibble of the port. thus we AND the result
with 0x0F to clear the MSmbble. Once this is done, it 1s time to combine the two bytes together. This
15 done by OR ing the two bytes. This now leaves us with one byte, however we are not finished yet.
Bits 2 and 7 are inverted. This 1s overcome by XOR 'ing the byte with 0x84. which toggles the two
bits.

a a | (inporth (CONTROL) & O0x0F); /* Read LSnibble */

a ™ 0xB4; /* Toggle Bit 2. & 7 %/

a

Note: Some control ports are not open collector, but have totem pole outputs. This is
also the case with EPP and ECP Ports. Normally when you place a Parallel Port in ECP or EPP
mode, the contral port becomes totem pole outputs only. Now what happens if vou connect your
device to the Parallel Port in this mode? Therefore, in the interest of portability I recommend
using the next circuit, reading a nibhble at a time.
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Nibble Mode

Nibble mode is the preferred way of reading 8 bits of data without placing the port in reverse
mode and using the data lines. Nibble mode uses a Quad 2 line to 1 line multiplexer to read a nibble
of darta at a nme. Then it “switches™ to the other nibble and reads its. Software can then be used to
construct the two nibbles into a byte. The only disadvantage of this technique is that 1t 15 slower. It
now requires a few IO instructions to read the one byte, and 1t requires the use of an external IC.

3 Inputs using 74LS157 Multiplexer

15V
16
5 VCC 5
11 Busy »——11¥ 16— D7
10 Ack s————C12Y 2B |T-——* D6
12 Paper Outoiw_S‘( 3B 13—°D5
13 Selacte— 2 4y 45 D4
o s T AP
24 WT—————’D2
3 ?E—————'D1
B 44— N
1 Stmhe.iwl A
L |
i GND
g

The operation of the 74L5157, Quad 2 line to 1 line multiplexer is quite simple. It simply acts
as four switches. When the A/B nput 1s low, the A inputs are selected. E g 1A passes through to 1Y,
2A passes through to 2Y etc. When the A/B 1s lugh, the B inputs are selected. The Y outputs are
connected up to the Parallel Port’s status port, in such a manner that it represents the MSnibble of the
status register. While this 1s not necessary. 1t makes the software easier.

To use this circuit, first we must initialize the multiplexer to switch either inputs A or B. We
will read the LSnibble first, thus we must place A/B low. The strobe is hardware inverted, thus we
must set Bit 0 of the control port to get a low on Pin 1.

cutporth (CONTROL, inporth (CONTROL) 0x01); /% Select Low Hibble ([&)%/

Once the low nibble is selected. we can read the LSnibble from the Status Port. Take note that
the Busy Line 1s inverted. however we won't tackle 1t just vet. We are only interested in the MSnibble

of the result. thus we AND the result with 0xF0, to clear the LSmibble.
ATUS) & OxFO0); /* Bead Low Nibble ¥/

Now it's time to shaft the nibble we have just read to the LSnibble of variable a,

We are now half way there. It's time to get the MSnmibble, thus we must switch the multiplexer
to select inputs B. Then we can read the MSnibble and put the two mbbles together to make a byte,
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outportbh (CONTROL, inportb (CONTROL) & OxFE); /* Select High Nibble (B)*/

a = a (inporth (STATUS) & OxF0); /* Read High Nibble */

byte = byte ™ 0xEB;

The last line toggles two mverted bits which were read in on the Busy line. It may be necessary to add
delays in the process, if the incorrect results are being returned.

Using the Parallel Port's IRQ

The Parallel Port's interrupt request 1s not used for printing under DOS or Windows. Early
versions of OS5-2 used them. but don't anvmore. Interrupts are good when interfacing monitoring
devices such as high temp alarms etc. where vou don't know when 1t 15 going to be actrvated. It's more
efficient to have an intermupt request rather than have the software poll the ports regularly to see if
something has changed. This is even more noticeable if you are using your computer for other tasks,
such as with a multitasking operating system.

The Parallel Port's interrupt request 13 normally [RQ35 or IRQ7 but may be something else if
these are 1n use. It may also be possible that the interrupts are totally disabled on the card, if the card
was only used for printing. The Parallel Port interrupt can be disabled and enabled using bit 4 of the
control register, Enable IRQ Via Ack Line. Once enabled, an interrupt will occur upon a low to hugh
transition (rising edge) of the nACK. However like always, some cards may trigger the intermipt on
the high to low transition.

The following code is an Intermupt Polarity Tester, which serves as two things. It will
determine which polanty your Parallel Port interrupt 15, while also giving you an example for how to
use the Parallel Port’s Interrupt. It checks if vour interrupt 15 generated on the rising or falling edge of
the nACK line. To use the program simply wire one of the Data lines (Pins 2 1o 9) to the Ack Pin (Pin
10). The easiest way to do this is to bridge some solder from DATA7 (Pin 9) to ACK (Pin 10) ona
male DB25 connector.

/* Parallel Portc Interrupt Polarity Tester e
/% 2nd February 1993 L
/* Copyright 1997 Craig Peacock b
fE 0 WNW - http://wWWw.3enet.com. au/~cpeacock T
/* Email - cpeacockfsenet.com. au b ;

#include <dos.h>

#define PCRTADDRESS 0x378 /* Enter Your Port Address Here */
#define IRQ 7 /% IRQ Here ¥/

#define DATA PORIARDDRESS+0Q
#define STRATUS PORIADDRESS+1
#define CONTROL PORTADDRESS+Z

#define PICL1 0x20
#define PICZ 0xAD

int interflag; /* Interrupt Flag */
int picaddr; /* Programmable Interrupt Controller (PIC) Base Address =/
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volid interrupt (*oldhandler) ()

void interrupt parisr(} /* Interrupt Service Routine (ISR) */
interflag = 1;
gutportb (picaddr,0x20); /* End of Interrupt (ECI) */

vold main{void)

int o}

int intno; /* Interrupt Vector Number */

int picmask; /* PIC's Mask ¥/

/* Calculate Interrupt Vector, PIC Addr & Mask. */

if (IRQ >= 2 && IRD <= 7) [
intno = IRQ + Ox03;

picaddr = PICL;
picmask = 1;
picmask = picmask << IRQ:
}
if (IRQ »>= B & IRD <= 15) |
intno = IRQ + Ox&B;
picaddr = PICZ2;
picmask = 1;
picmask = picmask << (IR2-8);:
}

if (IRC < 2 || IRQ > 15)

printf ("IRQ Cut of Rangs\n"):
exit():
outportb {CONTROL, inportb (CONTROL) & 0xDF); /* Make sure port is in Forward Direction */
outporcth (DATR, OXFF) ;
oldhandler = getwect (intno); /* Save 0ld Interrupt Vector ¥/
setvect (intno, parisr): /* Set Hew Interrupt Vector Entry */
cutporth (picaddr+l, inportbh(picaddr+l) ¢ (OXFF - picmask)): /* Un-Mask Pic */
cutportb (CONTROL, inporth (CONTIROL) 0x10): /* Enable Parallel Port IRQ"s */

clrace():

printf ("Parallel Port Interrupt Polarity Tester\n"):

printf ("IRQ %4 : INTHO %02X : PIC Rddr Ox%X : Mask 0x%02X\n", IRQ,intno,picaddr,picmask):
interflag = 0; /¥ Beset Interrupt Flag */

delay (10} ;
outporch (DATA, 0x00) ; /¥ High to Low Transition */
delay (10); /¥ Wait */
if (interflag == 1) printf("Interrupts Occur on High to Low Transition of ACK.\n");
else
{
cutportb (DATA, 0xFF); /* Low to High Transition */
delay (10} : f* wait Y/

if (interflag = 1) printf("Interrupts Occur cn Low to High Transition of ACK.\n"):
elze printf("No Interrupt Retivicy Occurred. “wnCheck IRD Number, Port Address
*and Wiring.™):

}
ocutporcth (CONTROL, inporth (CONTROL) & OxEF); /* Disable Parallel Port IRQ's */
outportb (picaddr+l, inportbh(picaddr+l) | picmask); /* Mask Pic */

setwvect (intno, oldhandler); /* Restors old Interrupt Vector Before Exit ¥/
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At compile time, the above source may generate a few warnings, condition always e,
condition always false, unreachable code etc. These are perfectly O K. They are generated as some of
the condition structures test which IRQ you are using. and as the IRQ 1s defined as a constant some
outcomes will never change. While they would of been better implemented as a preprocessor
directive, I've done this so you can cut and paste the source code i vour own programs which may
use command line arguments, user input etc mstead of a defined IRQ.

To understand how this example works, the reader must have an assumed knowledge and
understanding of Intermapts and Intermupt Service Routines (ISR). If not, see Using f?‘.‘i‘é?’i'fip?.sl fora
quick introduction.

The first part of the mainline routine calculates the Intermupt Vector, PIC Addr & Mask in
order to use the Parallel Port’s Interrupt Facility. After the Intermupt Service Routine (ISR) has been
set up and the Programmable Interrupt Controller (PIC) set, we must enable the interrupt on the

Parallel Port. This 1s done by setting bit 4 of the Parallel Port’s Control Register using
outporth (CONTROL, inportb (CONTROL) | 0x10);

Before enabling the interrupts, we wrote 0xFF to the Parallel Port to enable the 8 data lines
mto a known state. At this point of the program, all the data lines should be high. The interrupt service
routine simply sets a flag (interflag). thus we can determine when an IRQ occurs. We are now in a
position to write 0x00 to the data port, which causes a high to low transition on the Parallel Port's
Acknowledge line as it’s connected to one of the data lines.

If the mterrupt occurs on the high to low transition. the interrupt flag (inrerflag) should be set.
We now test this, and if this is so the program informs the user. However if it 1s not set, then an
mterrupt has not vet occurred. We now write 0xFT to the data port. which will cause a low to high
transition on the nAck line and check the interrupt flag again. If set, then the mterrupt occurs on the
low to high transition.

However if the interrupt flag 1s still reset, then this would suggest that the intermupts are not
working. Malke sure your IRQ and Base Address is correct and also check the wiring of the plug.

Parallel Port Modes in BIOS

Today, most Parallel Ports are mulimode ports. They are normally software configurable to
one of many modes from BIOS. The typical modes are.

Printer Mode (Sometimes called Default or Normal Modes))
Standard & Bi-directional {SPP) Mode

EPPIL.7 and SPP Mode

EPP1.9 and SPP Mode

ECP Mode

ECF and EPP1.7 Mode

ECF and EPP1.9 Mode
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Printer Mode 1s the most basic mode. It 15 a Standard Parallel Port in forward mode only. It
has no bi-directional feature, thus Bit 3 of the Control Port will not respond. Standard & Bi-
directional {SPP) Mode 1s the bi-directional mode. Using this mode, bit 5 of the Control Port will
reverse the direction of the port, so vou can read back a value on the data lines.

EPPI.7 and SPP Mode 15 a combination of EPP 1.7 (Enhanced Parallel Port) and SPP Modes.
In this mode of operation vou will have access to the SPP registers (Data, Status and Control) and
access to the EPP Registers. In this mode you should be able to reverse the direction of the port using
bit 5 of the control register. EPP 1.7 15 the earlier version of EPP. This version, version 1.7, may not
have the time-out bit. See Inferfacing the Enhanced Parallel Porf for more information.

EPPI.9 and SPP Mode 1s just like the previous mode, only it uses EPP Version 1.9 this time.
As in the other mode, you will have access to the SPP registers, including Bit 5 of the control port.
However this differs from EPP1.7 and SPP Mode as you should have access to the EPP Timeout bat.

ECP Mode will give vou an Extended Capabilities Port. The mode of this port can then be set
using the ECP’s Extended Control Register (ECR). However in this mode from BIOS the EPP Mode=
(100) will not be available. We will further discuss the ECP’s Extended Control Register in this
document. but if you want further information on the ECP port. consult Interfacing the Extended
Capabilities Port .

ECP and EPP1.7 Mode & ECP and EFPI1.9 Mode wiill give you an Extended Capabilities
Port, just like the previous mode Howewver the EPP Mode in the ECP’s ECR will now be available.
Should you be in ECP and EPF1.7 Mode you will get an EPP1 7 Port, or if you are in ECP and
EPPI.9 Mode_ an EPP1.9 Port will be at your disposal.

The above medes are configurable via BIOS. You can reconfigure them by using vour own
software, but this is not recommended. These software registers, typically found at 0x2FA_ 0x3F0,
(0x3F1 etc are only intended to be accessed by BIOS. There is no set standard for these configuration
registers. thus if you were to use these registers, your software would not be very portable. With
today’s multitasking operating systems. its also not a good 1dea to change them when 1t suits you.

A better option 1s to select ECP and EFPPI.7 Mode or ECP and EPFPI.9 Mode from BIOS and
then use the ECP’s Extended Control Register to select yvour Parallel Port’s Mode. The EPP1.7 mode
had a few problems in regards to the Data and Address Strobes being asserted to start a cvele
regardless of the wait state, thus this mode if not typically used now. Best set your Parallel Port to

ECP and EPP1.9 Mode.

Parallel Port Modes and the ECP’s Extended Control Register

As we have just discussed, 1f 1s better to set the Parallel Port to ECP and EPPI.9 Mode and
use the ECP’s Extended Control Register to select different modes of operation. The ECP Registers

are standardized under Microsoft's Extended Capabilities Port Protocol and ISA Interface
Standard. thus we don't have that problem of every vendor having their own register set.

When set to ECP Mode. a new set of registers become available at Base + 0x400h. A
discussion of these registers are available in Fterfacing the Extended Capabilities Port . Here we are
only interested 1n the Extended Control Register (ECR) which 1s mapped at Base + 0x402h. It should
be stated that the ECP’s registers are not available for port's with a base address of 0x3BCh.
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Bit Function
7:5 | Selects Cuwrrent Mode of Operation
000 | Standard Mode

001 | Byte Mode

010 | Parallel Port FIFO Mode
011 | ECPFIFO Mode

100 | EPP Maode

101 | Reserved

110 | FIFO Test Mode

111 | Configuration Mode

4 | ECP Interrupt Bit
3 | DMA Enable But
2 | ECP Service Bit
1 |FIFO Full

0 |FIFO Empty

Table 7 ECR - Extended Control Register

The table above is of the Extended Control Register We are only interested in the three MSB
of the Extended Control Register which selects the mode of operation. There are 7 possible modes of
operation, but not all ports will support all modes. The EPP mode is one such example. not being
available on some ports.

Modes of Operation

Standard mode Selecting this mode will cause the ECP port to behave as a Standard Parallel Port,
without bi-directional functionality.

Byte Made / PS/2 Behaves as a SPP i bi-directional mode. Bit 5 will place the port in reverse mode.
maode

Parallel Port FIFO In this mode. any data wntten to the Data FIFO will be sent to the peripheral using

maode the SPP Handshake. The hardware will generate the handshaking required. Useful
with non-ECP devices such as printers. You can have some of the features of ECP
like FIFO buffers and hardware generation of handshaking but with the existing
SPP handshake (Centronics) instead of the ECP Handshake.

ECP FIFO mode Standard mode for ECP use. This mode uses the ECP Handshake described 1n
Interfacing the Extended Capabilities Port

When in ECP Mode though BIOS, and the ECR register is set to ECP FIFQ Mode
(011), the SPP registers may disappear.

EPP mode/Reserved  This will enable EPP Mode, if available. Under BIOS. if ECF mode 1s set then 1t’s

more than likely, this mode 1s not an option. Howewver if BIOS is set to ECP and
EPP] x Mode. then EPP 1 x will be enabled.

Under Microseft's Extended Capabilities Port Protocol and ISA Interface Standard this
mode is Vendor Specified.
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Reserved Currently Reserved.

Under Microsoft's Extended Capabilities Port Protocol and ISA Interface Standard thiz
mode is Vendor Specified.

FIFO Test Maode While in this mode, any data written to the Test FIFO Register will be placed into
the FIFO and any data read from the Test FIFO register will be read from the
FIFO buffer. The FIFO Full/Empty Status Bats will reflect their true value, thus
FIFO depth. among other things can be determuned in this mode.

Configuration Mode  In this mode, the two configuration registers. cnfgA & cnfgB become available at
their designated Register Addresses.

If you are in ECP Mode under BIOS, or if vour card 1s jumpered to use ECP then it 15 a good
idea to initialize the mode of your ECP port to a pre-defined state before use. If vou are using SPP.
then set the port to Standard Mode as the first thing vou do. Don't assume that the port will already be
in Standard (SPP) mode.

Under some of the modes, the SPP registers may disappear or not work correctly. If you

are using SPP, then set the ECR to Standard Mode. This is one of the most common mistakes that
people make.

Notes

Note' Using Futerrupts is available in PDF from
http:{Awww, geacities.com/SiliconValley/Bay/ 8302/ inferupt pdf (62kb)

Note® Interfacing the Enhanced Parallel Port is available in PDF from
http-{Avww geacities comySilicon Vallev/Bay/8302/epp pdf (33kb)

Note’ Interfacing the Extended Capabilities Port is available in PDF from
hitp.www. geocities.com/SiliconValley/Bay/8302/ecp pdf (33k5)
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