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1. Introduction

This Application Note provides to customers C and Assembler program examples for
other features : Watchdog, Keyboard.
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2. C Examples

2.1 Watchdog
/**

* @file $RCSfile: TWI.c,v $

*

* Copyright (c) 2004 Atmel.

*

* Please read file license.txt for copyright notice.

* @brief This file is an example to use Watchdog.

* This file can be parsed by Doxygen for automatic documentation

* generation.

* Put here the functional description of this file within the software

* architecture of your program.

*

* @version $Revision:

*/

1.0 $ $Name: S

/* @section I NCL UDE S */

#include "reg C51.h"

/**

* FUNCTION PURPOSE:this function setup Watchdog.

* FUNCTION_INPUTS:void

* FUNCTION_ OUTPUTS:void

*/
void main(void)

{

/*

Selected Time-out

mode X1 12 clock periods per peripheral clock cycle.

mode X2 6 clock periods per peripheral clock cycle.

WDTPRG|=0x00 (2714
WDTPRG|=0x01 (2715
WDTPRG | =0x02 (2%16
WDTPRG|=0x03 (2717
WDTPRG | =0x04 (2718
WDTPRG|=0x05 (2719
WDTPRG|=0x06 (2720
WDTPRG|=0x07 (2721

*/

machine
machine
machine
machine
machine
machine
machine

machine

cycles,
cycles,
cycles,
cycles,
cycles,
cycles,
cycles,

cycles,

16. 3 ms @ FOSCA =12 MHz
32.7 ms @ FOSCA=12 MHz
65. 5 ms @ FOSCA=12 MHz
131 ms @ FOSCA=12 MHz

262 ms @ FOSCA=12 MHz
542 ms @ FOSCA=12 MHz
1.05 s @ FOSCA=12 MHz
2.09 s @ FOSCA=12 MHz

WDTPRG|=OXO7;/*2.27SS @ FOSCA=11.059200 MHz */

ATMEL

4362A-80C51-07/04 I 7



ATMEL

/* watchdog start sequence */
WDTRST=0x1E;
WDTRST=0xE1;

while (1) /* end less */

{

/***********************************************

* PROGRAM *

************************************************/

/* watchdog reset sequence */
WDTRST=0x1E;
WDTRST=0xE1;
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2.2 Keyboard
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/**
* @file SRCSfile: keyboard.c,v $

* Copyright (c) 2004 Atmel.

* Please read file license.txt for copyright notice.

* @brief This file is an example to use keyboard.

* This file can be parsed by Doxygen for automatic documentation

* generation.

* Put here the functional description of this file within the software

* architecture of your program.

* @version $Revision: 1.0 $ $Name: S

*/

/* @section I NCL UDE S */
#include "reg C51.h"

/* DECLARATTION */
unsigned int keypressed; /* key pressed value */

bit key flag; /* software flag */

/**

* FUNCTION PURPOSE:this function setup keyboard.
* A key set idle mode and an other set the power-down mode
* In this two mode the microcontoleur wake up at keyboard event
* FUNCTION_INPUTS:void
* FUNCTION_ OUTPUTS:void
*/
void main()
{
EA=1; /* enable interrupts */
/* init keyboard */

KBE=0xFF; /*Enable all P1 I/O as keyboard IO */
KBF=0x00; /* Clear all keyboard flags */
IEN1 |=0x01; /* Enable keyboard interupt */
while (1) /* endless */
{
if (key flag) /* keyboard occur */
{
if ( keypressed==16) /*enter Idle mode */

{

/* Entering Idle Mode */
PCON |=0x01;
/* Wake up by keypressed value */

ATMEL
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if ( keypressed==32) /* enter powerdown mode */
{

/* Entering PowerDown Mode */

PCON |=0x02;

/* Wake up by keypressed value */

}

key flag=0; /* reset softaware flag */

}

/**

* FUNCTION_ PURPOSE:keyboard interrupt. Save pressed key
* FUNCTION_INPUTS:void

* FUNCTION_ OUTPUTS:void

*/

void keyboard interrupt () interrupt 7 using 1

{

keypressed=KBF; /* save pressed key */

key flag=1; /* set the software flag */
KBF=0x00; /* clear keyboard flags */

}
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2.3 SFR Register Definition
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/*H*************************************************************************

* %

* NAME: AT89C51XD2.h

* PURPOSE: SFR Description file for AT89C51xD2 products
* ON KEIL compiler

EEEEEEEEEEEEEEEEEEEEEREEEREEEEEREREREEREERERREREREREREEEREEEEEEEEEEEEEEEEEEEEEEEEE RS

*/

#define Sfr(x, y) sfr x =y

#define Sbit(x, y, z) sbit x = y’z

#define Sfrie (x,y) sfrie x =y

/* ________________________________________ */
/* Include file for 8051 SFR Definitions */
/* ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, */

/* BYTE Register */
sfr (PO , 0x80);

Sbit (PO _7 , 0x80, 7);
Sbit (PO _6 , 0x80, 6);
Sbit (PO 5 , 0x80, 5);
Sbit (PO 4 , 0x80, 4);
Sbit (PO _3 , 0x80, 3);
Sbit (PO 2 , 0x80, 2);
Sbit (PO 1 , 0x80, 1);
Sbit (PO 0 , 0x80, 0);

sfr (P1 , 0x90);
Sbit (P1_7 , 0x90, 7);
Sbit (P1_6 , 0x90, 6);
Sbit (P1_5 , 0x90, 5);
Sbit (P1_3 , 0x90, 3);
P1 2 , 0x90, 2);

P1 1 , 0x90, 1);

Sbit

(

(

(
Sbit (P1_4 , 0x90, 4);

(

(

Sbit (

(

Sbit

P1 0 , 0x90, 0);

Sfr (P2 , O0xAO0);

Sbit (P2_7 , 0xA0, 7);
Sbit (P2_6 , 0xA0, 6);
Sbit (P2_5 , 0xA0, 5);
Sbit (P2_4 , 0xA0, 4);
Sbit (P2_3 , 0xA0, 3);
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Sbit (P2 2 , 0xA0, 2);
Sbit (P2 1 , 0xA0, 1);
Sbit (P2 0 , 0xA0, 0);

sfr (P3 , 0xBO);

Sbit (P3_7 , 0xBO, 7);
Sbit (P3_6 , 0xBO, 6);
Sbit (P35 , 0xBO, 5);
Sbit (P3_4 , 0xBO, 4);
Sbit (P3_3 , 0xBO, 3);
Sbit (P3_2 , 0xBO, 2);
Sbit (P3_1 , 0xBO, 1);
Sbit (P3_0 , 0xBO, 0);
Sbit (RD , 0xBO, 7);

Sbit (WR , 0xBO, 6);

Sbit (T1 , 0xBO, 5);

Sbit (TO , 0xBO, 4);

Sbit (INT1 , 0xBO, 3);
Sbit (INTO , 0xBO, 2);
Sbit (TXD , 0xBO, 1);
Sbit (RXD , 0xBO, 0);

sfr (P4 , 0xCO);

Sbit (P4 7 , 0xCO, 7);
Sbit (P4 6 , 0xCO, 6);
Sbit (P4 5 , 0xCO, 5);
Sbit (P4 4 , 0xCO, 4);
Sbit (P4 3 , 0xCO, 3);
Sbit (P4 2 , 0xCO, 2);
Sbit (P4 1 , 0xCO, 1);
Sbit (P4 0 , 0xCO, 0);

sfr (P5 , OxES8);

Sbit (P5_7 , OxE8, 7);
Sbit (P5_6 , OxE8, 6);
Sbit (P5_5 , O0xE8, 5);
Sbit (P5_4 , OxE8, 4);
Sbit (P5_3 , O0xE8, 3);
Sbit (P5_2 , O0xE8, 2);
Sbit (P5_1 , O0xE8, 1);
Sbit (P5_0 , O0xE8, 0);

Sfr (PSW , 0xDO) ;

Sbit (Cy , 0xDO , 7);
Sbit (AC , 0xDO , 6);

L ______________________________________________________________________________|
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Sbit (FO , 0xDO , 5);

Sbit (RS1 , 0xDO , 4);

Sbit (RSO , 0xDO , 3);

Sbit (OV , 0xDO , 2);

Sbit (UD , 0xDO , 1);

Sbit (P , 0xDO , 0);

sfr (ACC , OxEO0);

sfr (B , OxFO);

sfr (SP , 0x81);

sfr (DPL , 0x82);

Sfr (DPH , 0x83);

sfr (PCON , 0x87);

Sfr (CKCONO , O0x8F);

Sfr (CKCON1 , OxAF) ;

AR e TIMERS registers --------------------- */

Sfr (TCON , 0x88);

Sbit (TF1 , 0x88, 7);

Sbit (TR1 , 0x88, 6);

Sbit (TFO , 0x88, 5);

Sbit (TRO , 0x88, 4);

Sbit (IE1 , 0x88, 3);

Sbit (IT1 , 0x88, 2);

Sbit (IEO0 , 0x88, 1);

Sbit (ITO , 0x88, 0);

Sfr (TMOD , 0x89);

Sfr (T2CON , 0xC8);

Sbit (TF2 , 0xC8, 7);

Sbit (EXF2 , 0xC8, 6);

Sbit (RCLK , 0xC8, 5);

Sbit (TCLK , 0xC8, 4);

Sbit (EXEN2 , 0xC8, 3);

Sbit (TR2 , 0xC8, 2);

Sbit (C_T2 , 0xC8, 1);

Sbit (CP_RL2, 0xC8, 0);

Sfr (T2MOD , 0xC9);

Sfr (TLO , 0x8A);

sfr (TL1 , O0x8B);

sfr (TL2 , 0xCC);

Sfr (THO , 0x8C);

Ssfr (TH1 , 0x8D);

Sfr (TH2 , 0xCD);

Sfr (RCAP2L , O0xCA);

Sfr (RCAP2H , O0xCB);

Sfr (WDTRST , OxA6);
ATMEL
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Sfr (WDTPRG , O0xA7);
/2 UART registers
Ssfr (SCON , 0x98);
Sbit (SMO , 0x98, 7);
Sbit (FE , 0x98, 7);
Sbit (SM1 , 0x98, 6);
Sbit (SM2 , 0x98, 5);
Sbit (REN , 0x98, 4);
Sbit (TB8 , 0x98, 3);
Sbit (RB8 , 0x98, 2);
Sbit (TI , 0x98, 1);
Sbit (RI , 0x98, 0);
Sfr (SBUF , 0x99);

Sfr (SADEN , 0xB9);
Sfr (SADDR , O0xA9);

/* ,,,,,,,,,,,,,,,,,,,,
Sfr (BRL , O0x9A);

Sfr (BDRCON , 0x9B);
AR e T IT registers ---------
Sfr (IENO , OxAS8);
Ssfr (IEN1 , O0xB1);
Sfr (IPHO , O0xB7);

Sfr (IPH1 , O0xB3);

Sfr (IPLO , OxBS8);

Sfr (IPL1 , O0xB2);

/* IENO */

Sbit (EA , 0xA8, 7);
Sbit (EC , OxA8, 6);
Sbit (ET2 , O0xA8, 5);
Sbit (ES , OxA8, 4);
Sbit (ET1 , O0xA8, 3);
Sbit (EX1 , O0xA8, 2);
Sbit (ETO , O0xA8, 1);
Sbit (EX0 , O0xA8, 0);
Koo PCA registers
Sfr (CCON , 0xD8);

sfr (CMOD , 0xD9);

Sfr (CH , O0xF9);

ATmEL
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Sfr (CL , OxE9);

Sfr (CCAPOH , OxFA);
Sfr (CCAPOL , OxEA);
Sfr (CCAPMO , OxDA);
Sfr (CCAP1H , OxFB);
Sfr (CCAPIL , OxEB);
Sfr (CCAPM1 , OxDB);
Sfr (CCAP2H , OxFC);
Sfr (CCAP2L , OxEC);
Sfr (CCAPM2 , 0xDC);
Sfr (CCAP3H , OxFD);
Sfr (CCAP3L , OxED);
Sfr (CCAPM3 , 0xDD);
Sfr (CCAP4H , OxFE);
Sfr (CCAPAL , OxEE);
Sfr (CCAPM4 , OxDE);

/* CCON */

Sbit (CF , 0xD8, 7);
Sbit (CR , 0xD8, 6);
Sbit (CCF4 , 0xD8, 4);
Sbit (CCF3 , 0xD8, 3);
Sbit (CCF2 , 0xD8, 2);
Sbit (CCF1 , 0xD8, 1);
Sbit (CCFO , 0xD8, 0);
[H e T W I registers ---------------------------- */
Sfr ( SSCON , 0x93);

Sfr ( SSCS , 0x94);

Sfr ( SSDAT , 0x95);

Sfr ( SSADR , 0x96);

sfr ( PI2, OxF8);

Sbit (PI2_1 , OxF8, 1);
Sbit (PI2_0 , OxF8, 0);
AR e T T 0SC control registers ---------------------- */
Sfr ( CKSEL , 0x85 );
Sfr ( OSCCON , 0x86 );
Sfr ( CKRL , 0x97 );

AR e T T Keyboard control registers ----------------- */
Sfr ( KBLS , 0x9C );

Sfr ( KBE , 0x9D );

Sfr ( KBF , Ox9E );
/42— SPI mmmmmmm e */
Sfr ( SPCON, 0xC3 );

Sfr ( SPSTA, 0xC4 );

Ssfr ( SPDAT, 0xC5 );

4362A-80C51-07/04
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Sfr( AUXR , Ox8E);
Sfr ( AUXR1, O0xA2);
sfr ( FCON, 0xD1);

Ssfr ( EECON, 0xD2 );
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3. Assembler 51 Examples

3.1 Watchdog
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$SINCLUDE (reg_c51.INC)
org 000h
1jmp begin

P/ x*

; * FUNCTION_ PURPOSE:this function setup Watchdog.
; * FUNCTION_ INPUTS:void

; * FUNCTION_ OUTPUTS:void

i *x/

org 0100h

begin:

;Selected Time-out
;mode X1 12 clock periods per peripheral clock cycle.
;mode X2 6 clock periods per peripheral clock cycle.
;ORL WDTPRG, #00h
;ORL WDTPRG, #01h
;ORL WDTPRG, #02h
;ORL WDTPRG, #03h
;ORL WDTPRG, #04h
;ORL WDTPRG, #05h
;ORL WDTPRG, #06h
;ORL WDTPRG, #07h

2714 - 1) machine cycles, 16. 3 ms @ FOSCA =12 MHz
2715 - 1) machine cycles, 32.7 ms @ FOSCA=12 MHz
2716 - 1) machine cycles, 65. 5 ms @ FOSCA=12 MHz
2717 - 1) machine cycles, 131 ms @ FOSCA=12 MHz
2718 - 1) machine cycles, 262 ms @ FOSCA=12 MHz

FOSCA=12 MHz

(
(
(
(
(
(2719 - 1) machine cycles, 542 ms
(
(

@
2720 - 1) machine cycles, 1.05 s @ FOSCA=12 MHz
@

2721 - 1) machine cycles, 2.09 s FOSCA=12 MHz

ORL WDTPRG, #07;/*2.275s @ FOSCA=11.059200 MHz */
;/* watchdog start sequence */

MOV WDTRST, #1Eh;

MOV WDTRST, #0E1lh;

loop: /* end less */
’-/***********************************************

Fd PROGRAM *

’-************************************************/

; /* watchdog reset sequence */
MOV WDTRST, #1Eh;
MOV WDTRST, #0E1lh;

JMP loop

END

ATMEL
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3.2 Keyboard

$SINCLUDE (reg_c51.1INC)

i/* DECLARATION */
keypressed DATA 10H; /* key pressed value */

key flag BIT 20H; /* software flag */

org 000h

1jmp begin

org 3Bh

ljmp keyboard it

P/ x*

; * FUNCTION_ PURPOSE:this function setup keyboard.

; * A key set idle mode and an other set the power-down mode

; * In this two mode the microcontoleur wake up at keyboard event
; * FUNCTION_INPUTS:void

; * FUNCTION_ OUTPUTS:void

i *x/

org 0100h

begin:

SETB EA; /* enable interrupts */

;/* init keyboard */

MOV KBE, #0FFh; /*Enable all P1 I/O as keyboard IO */
MOV KBF, #00; /* Clear all keyboard flags */
ORL IEN1, #01h; /* Enable keyboard interupt */
loop:
JNB key flag,end if key flag /* keyboard occur */

MOV R7, keypressed;
CJINE R7,#10h,end if key0x10; /*enter Idle mode */
; /* Entering Idle Mode */
ORL PCON, #01h;
; /* Wake up by keypressed value */
end if keyO0x10:

CJINE R7,#20h,end if key0x20; /* enter powerdown mode */
; /* Entering PowerDown Mode */
ORL PCON, #02h;
H /* Wake up by keypressed value */
end if key0x20:

CLR key flag; /* reset softaware flag */
end if key flag:

JMP loop

14 L ______________________________________________________________________________|
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P/ **

;* FUNCTION_ PURPOSE:keyboard_interrupt. Save pressed key
;* FUNCTION_ INPUTS:void

;* FUNCTION_ OUTPUTS:void

i*/

keyboard it:

MOV keypressed, KBF; /* save pressed key */

SETB key_ flag; /* set the software flag */
MOV KBF, #00h; /* clear keyboard flags */
RETI

end

ATMEL
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3.3 SFR Register Definition

$SAVE
$NOLIST
PO DATA 80H
TCONDATA88H
;--- TCON Bits ---
TF1 BIT 8FH
TR1 BIT 8EH
TFO BIT 8DH
TRO BIT 8CH
IE1 BIT 8BH
IT1 BIT 8AH
IEO BIT 89H
ITO BIT 88H
P1 DATA 90H
SCON DATA 98H
;--- SCON Bits ----
SMO BIT 9FH
SM1 BIT 9EH
SM2 BIT 9DH
REN BIT 9CH
TB8 BIT 9BH
RB8 BIT 9AH
TI BIT 99H
RI BIT 98H
P2 DATA 0AOH
IENO DATA 0A8H
;--- IENO Bits -----
EA  BITOAFH
EC  BITOAEH
ET2 BITOADH
ES BITOACH
ET1 BITOABH
EX1 BITOAAH
ETO BITOA9H
EXOBITOASH
P3 DATA 0BOH
;--- P3 Bits -------
RD BIT 0B7H
WR BIT 0B6H
T1 BIT 0B5H
TO BIT 0B4H
INT1 BIT 0B3H
16 - ___________________________________________________________________________________
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INTO BIT 0B2H
TXD BIT 0B1H
RXD BIT 0BOH
P4 DATA 0COH
P5 DATA 0E8H
IPLODATAOBSH

;j--- IPLO Bits -----

PPCL BITOBEH
PT2L BITOBDH
PSL BITOBCH
PT1L BITOBBH
PX1L BITOBAH
PTOL BITOB9H

PXOLBITOBSH
T2CON  DATA 0C8H
;--- T2CON bits ----
TF2 BIT 0CFH
EXF2 BIT 0CEH
RCLK BIT 0CDH
TCLK BIT 0CCH
EXEN2  BIT 0CBH
TR2 BIT 0CAH
c T2 BIT 0C9H
CP_RL2 BIT 0C8H
PSW DATA 0DOH
;--- PSW bits ------
cy BIT 0D7H
AC BIT 0D6H
FO BIT 0D5H
RS1 BIT 0D4H
RSO BIT 0D3H
ov BIT 0D2H
P BIT 0DOH
CCONDATAODSH

;--- CCON bits -----
CF  BIT ODFH

CR  BIT O0DEH
CCF4 BIT 0DCH
CCF3 BIT 0DBH
CCF2 BIT 0DAH
CCF1 BIT 0D9H
CCFO BIT 0D8H
acc DATA 0E0H

ATMEL
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B DATA OFOH
SP DATA 81H
DPL DATA 82H
DPH DATA 83H
PCON DATA 87H
TMOD DATA 89H
TLO DATA 8AH
TL1 DATA 8BH
THO DATA 8CH
TH1 DATA 8DH
AUXRDATAO8EH
CKCONODATAO8Fh

SBUF DATA 99H

;-- Baud Rate generator
BRL DATAO09AH

BDRCON DATA 09BH

;i --- Keyboard
KBLSDATAO09CH
KBEDATAO9DH

KBFDATAO9EH

;--- Watchdog timer
WDTRSTDATAOAGH
WDTPRG DATAOA7H

SADDRDATAOA9H
CKCON1DATAOAFH

IEN1DATAOB1H
IPL1DATAOB2H
IPH1DATAOB3H
IPHODATAOB7H

SADENDATAOB9H

T2MODDATA 0C%h

RCAP2L DATA 0CAH
RCAP2H DATA 0CBH
TL2 DATA 0CCH
TH2 DATA 0CDH

CMODDATAOD9H

L ______________________________________________________________________________|
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CCAPMODATAODAH
CCAPM1DATAODBH
CCAPM2DATAODCH
CCAPM3DATAODDH
CCAPM4DATAODEH

CHDATAQF9H

CCAPOHDATAOFAH
CCAP1HDATAOFBH
CCAP2HDATAOFCH
CCAP3HDATAOFDH
CCAP4HDATAOFEH

CLDATAOESH

CCAPOLDATAOEAH
CCAP1LDATAOEBH
CCAP2LDATAOECH
CCAP3LDATAOEDH
CCAP4LDATAOEEH

; SPI

SPCON DATA 0C3H
SPSTA DATA 0C4H
SPDAT DATA 0C5H

; TWI

PI2DATA 0F8h
SSCONDATAO93H
SSCSDATAO094H
SSDATDATAO09S5H
SSADRDATAO096H
PI2 OBITOF8H
PI2 1BITOF9H

; Clock Control
OSCCONDATAO86H
CKSELDATAO85H
CKRLDATAO097H

;MISC
AUXR1DATAOA2H

; Flash control

FCON DATA 0D1H

;EEData
EECONDATAOD2H

SRESTORE

ATMEL
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