Timers Program Examples

1. Introduction

This Application Note provides to customers C and Assembler program examples for
Timers.

These examples are developped for the different configuration modes of this feature.

1.1 References
* Atmel 8051 Microcontrollers Hardware Manual
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2. C Examples

2.1 Timer O

2.1.1 Mode 13 bits Timer [ *x
Software Gated (not used) * @ile $RCSfile: t0O nD_t _gs.c,v $

*

* Copyright (c) 2004 Atnel.
* Please read file license.txt for copyright notice.
* @rief This file is an exanple to use tiner0O in node O.
* This file can be parsed by Doxygen for automatic docunentation
* generation.
* Put here the functional description of this file within the software
* architecture of your program
* @ersion $Revision: 1.0.0 $ $Nane: $
*/
/* @ection | NCLUDES*/
#i nclude "reg_c51. h"
[ **
* FUNCTI ON_PURPCSE: This file set up timer O in node O (13 bits tiner)
* with a software gate.
* The 13-bits register consist of all 8 bits of THO and the lower 5 bits
* of TLO. The upper 3 bits of TLO are undeterm nate and are ignored.
* FUNCTI ONLI NPUTS: void
* FUNCTI ON_QUTPUTS: void
*/
voi d mai n(voi d)
{
TMOD &= OxFO; /* Timer O node O with software gate */
/* GATEO=0; C/ TO#=0; ML0=0; M0=0; */
THO = 0xO00; /* init values */
TLO = 0x00;
ETO=1; /* enable timer0 interrupt */
EA=1; /* enable interrupts */
TRO=1; /* timerO run */
while(1); /* endless */
}
[ **
* FUNCTI ON_PURPGCSE: tinmerO interrupt
* FUNCTI ON_I NPUTS: void
* FUNCTI ON_QUTPUTS: P1.0 toggle period = 2 * 8192 cycles
*/
void it_timerO(void) interrupt 1 /* interrupt address is 0x000b */
{
TFO = 0; /* reset interrupt flag (already done by hardware)*/
P10 = ~P1_0;/* P1.0 toggle when interrupt. */
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2.1.2 Mode 13 bits Timer
Hardware Gated

4345A-8051-06/04

| **

* @ile $RCSfile: tO_nD_t_gh.c,v $

* Copyright (c) 2004 Atnel.

* Please read file license.txt for copyright notice.

* @rief This file is an exanple to use tiner0O in node O.

* This file can be parsed by Doxygen for automatic docunentation

* generation.

* Put here the functional description of this file within the software
* architecture of your program

* @ersion $Revision: 1.0.0 $ $Nane: $
*/
/* @ection | NCLUDES*/
#i nclude "reg_c51. h"
[ **
* FUNCTI ON_PURPCSE: This file set up timer O in node O (13 bits tiner)
* with a hardware gate.
* The 13-bits register consist of all 8 bits of THO and the lower 5 bits
* of TLO. The upper 3 bits of TLO are undeterm nate and are ignored.
* FUNCTI ON_I NPUTS: P3. 2(I NTO)=1 : GATE I nput
* FUNCTI ON_QUTPUTS: void
*/
voi d mai n(voi d)
{
TMOD &= OxFO; /* Timer 0 node O with hardware gate */
TMOD | = 0x08; /* GATEO=1; C/ TO#=0; MLO=0; M0=0; */

THO = 0xO00; /* init values */
TLO = 0xO00;
ETO=1; /* enable timer0 interrupt */
EA=1; /* enable interrupts */
TRO=1; /* timerO run */
while(l); /* endless */
}
[ **

* FUNCTI ON_PURPCSE: tinmer0O interrupt

* FUNCTI ON_I NPUTS: voi d

* FUNCTI ON_QUTPUTS: P1.0 toggle period = 2 * 8192 cycles

*/
void it_timerO(void) interrupt 1 /* interrupt address is 0x000b */
{

TFO = 0; /* reset interrupt flag (already done by
har dwar e) */

P10 = ~P1_0;/* P1.0 toggle when interrupt. */
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2.1.3 Mode 13 bits Counter [ **
Software Gated (not used) * @ile $RCSfile: tO_nD c_gs.c,v $

* Copyright (c) 2004 Atnel.
* Please read file license.txt for copyright notice.
* @rief This file is an exanple to use tiner0O in node O.

* This file can be parsed by Doxygen for automatic docunentation

* generation.

* Put here the functional description of this file within the software
* architecture of your program

* @ersion $Revision: 1.0.0 $ $Nane: $
*/
/* @ection | NCLUDES*/
#i nclude "reg_c51. h"
[ **
* FUNCTI ON_PURPCSE: This file set up timer O in node O (13 bits counter)
* with a software gate. The counter count up at each negative transition.
* The 13-bits register consist of all 8 bits of THO and the lower 5 bits
* of TLO. The upper 3 bits of TLO are undeterm nate and are ignored.
* FUNCTI ON_I NPUTS: P3.4(T0) nust be controlled by an external clock
* FUNCTI ON_QUTPUTS: void
*/
voi d mai n(voi d)
{
TMOD &= OxFO;/* Timer O nmbde O counter with software gate */
TMOD | = 0x04;/* GATEO=0; C/ TO#=1; MLO=0; MIO0=0; */
THO = 0xO00; /* init values */

TLO = 0xO00;
ETO=1; /* enable timer0 interrupt */
EA=1; /* enable interrupts */
TRO=1; /* timerO run */
while(l); /* endless */

}

[ **

* FUNCTI ON_PURPCSE: tinmer0O interrupt

* FUNCTI ON_I NPUTS: voi d

* FUNCTI ON_QUTPUTS: P1.0 toggle period = 2 * 8192 * P3.4(T0) period
*/

void it_timerO(void) interrupt 1 /* interrupt address is 0x000b */

{
TFO = 0; /* reset interrupt flag (already done by hardware)*/
P10 = ~P1_0;/* P1.0 toggle when interrupt. */

4 L ______________________________________________________________________________|
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2.1.4 Mode 13 bits Counter /*
Hardware Gated *

*
*
/*
#i
| *
*
*
*

*

*
*

*

*

@ile $RCSfile: t0O_nD_c_gh.c,v $

Copyright (c) 2004 Atnel.

Pl ease read file license.txt for copyright notice.

@rief This file is an exanple to use tiner0O in node O.

This file can be parsed by Doxygen for automatic documentation
generati on.

Put here the functional description of this file within the software
architecture of your program

@ersion $Revision: 1.0.0 $ $Nane: $
/
@ection | NCLUDES*/
ncl ude "reg_c51. h"
*
FUNCTI ON_PURPCSE: This file set up timer 0 in node O (13 bits counter)
with a hardware gate. The counter count up at each negative transition.
The 13-bits register consist of all 8 bits of THO and the lower 5 bits
of TLO. The upper 3 bits of TLO are undeterminate and are ignored.
FUNCTI ON_I NPUTS: P3. 2(I NTO) =1 : GATE I nput

P3.4(TO) controlled by an external clock
FUNCTI ON_QUTPUTS: voi d
/

voi d mai n(voi d)

{

}

/*
*
*

*

TMOD &= OxFO;/* Timer O nmode O counter with hardware gate */
TMOD | = 0x0C; /* GATEO=1; C/ TO#=1; MLO=0; M)0=0; */
THO = 0xO00; /* init values */

TLO = 0x00;

ETO=1; /* enable timer0 interrupt */
EA=1; /* enable interrupts */
TRO=1,; /* timerO run */

while(l); [/* endless */

*

FUNCTI ON_PURPOSE: tiner0 interrupt

FUNCTI ON_I NPUTS: voi d

FUNCTI ON_OQUTPUTS: P1.0 toggle period = 2 * 8192 * P3.4(T0) period
/

void it_timerO(void) interrupt 1 /* interrupt address is 0x000b */

{
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TFO = 0; /* reset interrupt flag (already done by hardware)*/
P10 = ~P1_0;/* P1.0 toggle when interrupt. */
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2.1.5 Mode 16 bits Timer [ **
Software Gated (not used) * @ile $RCSfile: tO_ml t _gs.c,v $

* Copyright (c) 2004 Atnel.
* Please read file license.txt for copyright notice.
* @rief This file is an exanple to use tinerO in node 1.

* This file can be parsed by Doxygen for automatic docunentation

* generation.

* Put here the functional description of this file within the software
* architecture of your program

* @ersion $Revision: 1.0.0 $ $Name: $
*/

/* @ection | NCL UDES*/

#i nclude "reg_c51. h"

 **

* FUNCTI ON_PURPCSE: This file set up timer O in node 1 (16 bits tinmer)
* with a software gate.

* The 16-bits register consist of all 8 bits of THO and all 8 bits

* of TLO.

* FUNCTI ONLI NPUTS: void

* FUNCTI ON_QUTPUTS: void

*/

voi d mai n(voi d)

{
TMOD &= OxFO; /* Timer O node 1 with software gate */
TMOD | = 0x01; /* GATEO=0; C/ TO#=0; ML0=0; MDO=1; */
THO = 0xO00; /* init values */
TLO = 0x00;
ETO=1; /* enable timerO interrupt */
EA=1; /* enable interrupts */
TRO=1,; /* timerO run */
while(1); /* endless */

}

/**

* FUNCTI ON_PURPCSE: tinmer0O interrupt

* FUNCTI ONLI NPUTS: voi d

* FUNCTI ON_QUTPUTS: P1.0 toggle period = 2 * 65536 cycles

*/

void it_timerO(void) interrupt 1 /* interrupt address is 0x000b */

{
TFO = 0; /* reset interrupt flag (already done by hardware)*/
P10 = ~P1_0;/* P1.0 toggle when interrupt. */

6 L ______________________________________________________________________________|
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2.1.6 Mode 16 bits Timer [**
Hardware Gated * @ile $RCSfile: tO_ml_t_gh.c,v $

* Copyright (c) 2004 Atnel.
* Please read file license.txt for copyright notice.
* @rief This file is an exanple to use tinerO in node 1.

* This file can be parsed by Doxygen for automatic docunentation

* generation.

* Put here the functional description of this file within the software
* architecture of your program

* @ersion $Revision: 1.0.0 $ $Nane: $
*/
/* @ection | NCLUDES*/
#i nclude "reg_c51. h"
[ **
* FUNCTI ON_PURPCSE: This file set up timer O in node 1 (16 bits tiner)
* with a hardware gate.
* The 16-bits register consist of all 8 bits of THO and all 8 bits
* of TLO.
* FUNCTI ON_I NPUTS: P3. 2(I NTO)=1 : GATE I nput
* FUNCTI ON_QUTPUTS: void
*/
voi d mai n(voi d)
{
TMOD &= OxFO; /* Timer O node 1 with hardware gate */
TMOD | = 0x09; /* GATEO=1; C/ TO#=0; MLO=0; MO=1; */

THO = 0xO00; /* init values */
TLO = 0xO00;
ETO=1; /* enable timer0 interrupt */
EA=1; /* enable interrupts */
TRO=1; /* timerO run */
while(l); /* endless */
}
[ **

* FUNCTI ON_PURPCSE: tinmer0O interrupt

* FUNCTI ON_I NPUTS: voi d

* FUNCTI ON_QUTPUTS: P1.0 toggle period = 2 * 65536 cycles

*/
void it_timerO(void) interrupt 1 /* interrupt address is 0x000b */
{

TFO = 0; /* reset interrupt flag (already done by
har dwar e) */

P10 = ~P1_0;/* P1.0 toggle when interrupt. */

ATMEL
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2.1.7 Mode 16 bits Counter [ **
Software Gated (not used) * @ile $RCSfile: tO_ml_c_gs.c,v $

* Copyright (c) 2004 Atnel.
* Please read file license.txt for copyright notice.
* @rief This file is an exanple to use tinerO in node 1.

* This file can be parsed by Doxygen for automatic docunentation

* generation.

* Put here the functional description of this file within the software
* architecture of your program

* @ersion $Revision: 1.0.0 $ $Nane: $
*/
/* @ection | NCLUDES*/
#i nclude "reg_c51. h"
[ **
* FUNCTI ON_PURPCSE: This file set up timer O in node 1 (16 bits counter)
* with a software gate. The counter count up at each negative transition.
* The 16-bits register consist of all 8 bits of THO and all 8 bits
* of TLO.
* FUNCTI ON_I NPUTS: P3.4(T0) nust be controlled by an external clock
* FUNCTI ON_QUTPUTS: void
*/
voi d mai n(voi d)
{
TMOD &= OxFO;/* Timer O nmbde 1 counter with software gate */
TMOD | = 0x05;/* GATEO=0; C/ TO#=1; MLO=0; MO=1; */
THO = 0xO00; /* init values */

TLO = 0xO00;
ETO=1; /* enable timer0 interrupt */
EA=1; /* enable interrupts */
TRO=1; /* timerO run */
while(l); /* endless */

}

[ **

* FUNCTI ON_PURPCSE: tinmer0O interrupt

* FUNCTI ON_I NPUTS: voi d

* FUNCTI ON_QUTPUTS: P1.0 toggle period = 2 * 65536 * P3.4(T0) period
*/

void it_timerO(void) interrupt 1 /* interrupt address is 0x000b */

{
TFO = 0; /* reset interrupt flag (already done by hardware)*/
P10 = ~P1_0;/* P1.0 toggle when interrupt. */

8 L ______________________________________________________________________________|
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2.1.8 Mode 16 bits Counter /*
Hardware Gated *

*
*
/*
#i
| *
*
*
*

*

*
*

*

*

@ile $RCSfile: tO_nl_c_gh.c,v $

Copyright (c) 2004 Atnel.

Pl ease read file license.txt for copyright notice.

@rief This file is an exanple to use tinerO in node 1.

This file can be parsed by Doxygen for automatic documentation
generati on.

Put here the functional description of this file within the software
architecture of your program

@ersion $Revision: 1.0.0 $ $Nane: $
/
@ection | NCLUDES*/
ncl ude "reg_c51. h"
*
FUNCTI ON_PURPCSE: This file set up timer O in node 1 (16 bits counter)
with a hardware gate. The counter count up at each negative transition.
The 16-bits register consist of all 8 bits of THO and all 8 bits
of TLO.
FUNCTI ONLI NPUTS:  P3. 2( I NTO) =1 : GATE | nput
P3.4(TO) nust be controlled by an external clock
FUNCTI ON_QUTPUTS: voi d
/

voi d mai n(voi d)

{

}

/*
*
*

*

TMOD &= OxFO;/* Timer O nmode O counter with hardware gate */
TMOD | = 0x0D; /* GATEO=1; C/ TO#=1; MLO=0; M)0=1; */
THO = 0xO00; /* init values */

TLO = 0x00;

ETO=1; /* enable timer0 interrupt */
EA=1; /* enable interrupts */
TRO=1,; /* timerO run */

while(l); [/* endless */

*

FUNCTI ON_PURPOSE: tiner0 interrupt

FUNCTI ON_I NPUTS: voi d

FUNCTI ON_OQUTPUTS: P1.0 toggle period = 2 * 65536 * P3.4(T0) period
/

void it_timerO(void) interrupt 1 /* interrupt address is 0x000b */

{

4345A-8051-06/04

TFO = 0; /* reset interrupt flag (already done by hardware)*/
P10 = ~P1_0;/* P1.0 toggle when interrupt. */
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2.1.9 Mode 8 bits Auto Reload [ **
Timer Software Gated (not * @ile $RCSfile: tO_n2 t _gs.c,v $
used) *

* Copyright (c) 2004 Atnel.

* Please read file license.txt for copyright notice.

* @rief This file is an exanple to use tinerO in node 2.

* This file can be parsed by Doxygen for automatic docunentation

* generation.

* Put here the functional description of this file within the software
* architecture of your program

* @ersion $Revision: 1.0.0 $ $Nane: $

/* MACROS

*/

[ **
* This is a macro local to this file .
*/
#define rel oad_val ue 0x36 /* reload val ue exanple */
/* @ection | NCLUDES*/
#i nclude "reg_c51. h"
[ **
* FUNCTI ON_PURPCSE: This file set up timer O in node 2 (8 bits auto rel oad
* timer) with a software gate.
* The 8-bits register consist of all 8 bits of TLO and all 8 bits
* of THO for the reload value.THO is |oaded in TLO at timerO overfl ow.
* FUNCTI ON_I NPUTS: void
* FUNCTI ON_QUTPUTS: void

*/

voi d mai n(voi d)

{
TMOD &= OxFO; /* Timer O node 2 with software gate */
TMOD | = 0x02; /* GATEO=0; C/ TO#=0; MLO0=1; MD0=0; */
TLO = rel oad_val ue; /* init values */
THO = rel oad_val ue; /* rel oad val ue */
ETO=1; /* enable timerO interrupt */
EA=1; /* enable interrupts */
TRO=1; /* timerO run */
while(1); /* endless */

}

[ **

* FUNCTI ON_PURPCSE: tinmer0O interrupt

* FUNCTI ONLI NPUTS: voi d

* FUNCTI ON_QUTPUTS: P1.0 toggle period = 2 * (256-rel oad_val ue) cycles
*/

void it_timerO(void) interrupt 1 /* interrupt address is 0x000b */

{
TFO = 0; /* reset interrupt flag (already done by hardware)*/
P1 0 = ~P1_0;/* P1.0 toggle when interrupt. */

10 L ______________________________________________________________________________|
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2.1.10 Mode 8 bits Auto
Reload Timer Hardware Gated

4345A-8051-06/04

| **

* @ile $RCSfile: tO_n2_t_gh.c,v $

* Copyright (c) 2004 Atnel.

* Please read file license.txt for copyright notice.

* @rief This file is an exanple to use tinerO in node 2.

* This file can be parsed by Doxygen for automatic docunentation

* generation.

* Put here the functional description of this file within the software
* architecture of your program

* @ersion $Revision: 1.0.0 $ $Nane: $

/* MACROS

*/

[ **
* This is a macro local to this file .
*/
#define rel oad_val ue 0x36 /* reload val ue exanple */
/* @ection | NCLUDES*/
#i nclude "reg_c51. h"
[ **
* FUNCTI ON_PURPCSE: This file set up timer O in node 2 (8 bits auto rel oad
* timer) with a hardware gate.
* The 8-bits register consist of all 8 bits of TLO and all 8 bits
* of THO for the reload value.THO is |oaded in TLO at timerO overfl ow.
* FUNCTI ON_I NPUTS: P3. 2(I NTO)=1 : GATE I nput
* FUNCTI ON_QUTPUTS: void
*/
voi d mai n(voi d)
{
TMOD &= OxFO; /* Timer O node O with hardware gate */
TMOD | = OxO0A; /* GATEO=1; C/ TO#=0; MLO=1; M0=0; */

TLO = rel oad_val ue; /* init values */
THO = rel oad_val ue; /* rel oad val ue */
ETO=1; /* enable timer0 interrupt */
EA=1; /* enable interrupts */
TRO=1; /* timerO run */
while(l); /* endless */

}

[ **

* FUNCTI ON_PURPCSE: tinmer0O interrupt

* FUNCTI ONLI NPUTS: voi d

* FUNCTI ON_QUTPUTS: P1.0 toggle period = 2 * (256-rel oad_val ue) cycles
*/

void it_timerO(void) interrupt 1 /* interrupt address is 0x000b */

{
TFO = 0; /* reset interrupt flag (already done by hardware)*/
P1 0 = ~P1_0;/* P1.0 toggle when interrupt. */

ATMEL 1
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2.1.11 Mode 8 bits Auto [ **
Reload Counter Software * @ile $RCSfile: tO_n2 c_gs.c,v $
Gated (not used) * Copyright (c) 2004 Atnel.

* Please read file license.txt for copyright notice

* @rief This file is an exanple to use tinerO in node 2

* This file can be parsed by Doxygen for automatic docunentation

* generation.

* Put here the functional description of this file within the software
* architecture of your program

* @ersion $Revision: 1.0.0 $ $Nane: $

/* MACROS

*/

/**
* This is a macro local to this file .
*/
#define rel oad_val ue 0x36 /* reload val ue exanple */
/* @ection | NCLUDES*/
#i nclude "reg_c51. h"
/**
* FUNCTI ON_PURPCSE: This file set up timer O in node 2 (8 bits auto rel oad
* timer) with a software gate. It count up at each negative transition
* The 8-bits register consist of all 8 bits of TLO and all 8 bits
* of THO for the reload value.THO is |loaded in TLO at tinmer0O overfl ow.
* FUNCTI ON_I NPUTS: P3.4(T0) nust be controlled by an external clock
* FUNCTI ON_QUTPUTS: voi d
*/
voi d mai n(voi d)
{
TMOD &= OxFO;/* Timer O nmbde 2 counter with software gate */
TMOD | = 0x06;/* GATEO=0; C/ TO#=1; MLO=1; MDO=0; */

TLO = rel oad_val ue; /* init values */
THO = rel oad_val ue; /* rel oad val ue */
ETO=1; /* enable tinerO interrupt */
EA=1; /* enable interrupts */
TRO=1; /[* timerO run */
while(l); /* endless */

}

[ **

* FUNCTI ON_PURPCSE: tiner0 interrupt
* FUNCTI ONLI NPUTS: void

* FUNCTI ON_QUTPUTS: P1.0 toggle period = 2 * (256-rel oad_val ue) * P3.4(TO0)
period

*/

void it_timerO(void) interrupt 1 /* interrupt address is 0x000b */

{
TFO = 0; /* reset interrupt flag (already done by hardware)*/
P10 = ~P1_0;/* P1.0 toggle when interrupt. */

12 L ______________________________________________________________________________|
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2.1.12 Mode 8 bits Auto
Reload Counter Hardware
Gated
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[ **
* @ile $RCSfile: t0O_n2_c_gh.c,v $
* Copyright (c) 2004 Atnel
* Please read file license.txt for copyright notice
* @rief This file is an exanple to use tinerO in node 2

* This file can be parsed by Doxygen for automatic docunentation

* generation.

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

* architecture of your program
* @ersion $Revision: 1.0.0 $ $Nane: $

/* MACROS

*/

/**
* This is a macro local to this file .
*/
#define rel oad_val ue 0x36 /* reload val ue exanple */
/* @ection | NCLUDES*/
#i nclude "reg_c51. h"

/**

* FUNCTI ON_PURPCSE: This file set up timer O in node 2 (8 bits auto rel oad
* timer) with a hardware gate. It count up at each negative transition

* The 8-bits register consist of all 8 bits of TLO and al

8 bits

* of THO for the reload value.THO is load in TLO at timerO overfl ow.

* FUNCTI ONLI NPUTS: P3. 2(I NTO)=1 : GATE I nput

* P3. 4(TO) nmust be controlled by an external clock
* FUNCTI ON_OUTPUTS: void

*/

voi d mai n(voi d)

{

TMOD &= OxFO;/* Timer O nmbde 2 counter with hardware gate */

TMOD | = OxOE; /* GATEO=1; C/ TO#=1; MLO=1; M0=0; */

TLO = rel oad_val ue; /* init values */
THO = rel oad_val ue; /* rel oad val ue */
ETO=1; /* enable tiner0O interrupt */
EA=1; /* enable interrupts */
TRO=1; /* timerO run */
while(l); /* endless */

}

[ **

* FUNCTI ON_PURPCSE: tiner0 interrupt
* FUNCTI ON_I NPUTS: voi d

* FUNCTI ON_QUTPUTS: P1.0 toggle period = 2 * (256-rel oad_val ue) * P3.4(TO0)

period
*/

void it_timerO(void) interrupt 1 /* interrupt address is 0x000b */

{

TFO = 0; /* reset interrupt flag (already done by hardware)*/

P10 = ~P1_0;/* P1.0 toggle when interrupt. */

ATMEL
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2.1.13 Mode Split Timer
Software Gated (not used)

/

/

— ———— — [
* @ile $RCSfile: tO_nB_t_gs.c,v $
* Copyright (c) 2004 Atnel.
* Please read file license.txt for copyright notice.
* @rief This file is an exanple to use tinerO in node 3.
* This file can be parsed by Doxygen for automatic docunentation
* generation.
* Put here the functional description of this file within the software
* architecture of your program
* @ersion $Revision: 1.0 $ $Nane: $

*/
* @ection | NCL UDE S */

#i nclude "reg_c51. h"

/

* %

* FUNCTI ON_PURPCSE: This file set up timer O in node 3 (Split Tinmer)

* with a software gate.When tinmer O is placed in this node, it essentially
* becomes two separate 8-bits tiners.

* One consist of TLO (8bits) and can be gated by software

* The other consist of THO (8bits),is always in timer node and cannot be
*
gat ed.

* TRO bit is used to run TLO and TR1 bit is used to run THO and tinerl al ways

* running.
* You can use this node if you need to have two separate timers and,

* additionally, a baud rate generator.In such case you can use the timerl as
* baud.

* rate generator and use THO/ TLO as two separate tinmers.
* FUNCTI ONLI NPUTS: voi d
* FUNCTI ON_QUTPUTS: void

*/

voi d mai n(voi d)

{
TMOD &= OxFO; /* Timer O node 3 with software gate */
TMOD | = 0x03; /* GATEO=0; C/ TO#=0; MLO=1; M0=1; */
THO = 0xO00; /* init values */
TLO = 0xO00;
ETO=1; /* enable timer0 interrupt */
ET1=1; /* enable timerl interrupt */
EA=1; /* enable interrupts */
TRO=1,; /* run TLO */
TR1=1,; /* run THO */
while(1); /* endl ess */

}

14 |
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/**

* FUNCTI ON_PURPCSE: tiner0O interrupt

* FUNCTI ONLI NPUTS: void

* FUNCTI ON_QUTPUTS: P1.0 toggle period = 2 * 8192 cycles

*/

void it_timerO(void) interrupt 1 /* interrupt address is 0x000b */

{
TFO = 0; /* reset interrupt flag (already done by hardware)*/
P10 = ~P1_0;/* P1.0 toggle when interrupt. */

}

/**

* FUNCTI ON_PURPCSE: timerl interrupt is set at THO overflow and not
* influenced by TH1

* FUNCTI ON_I NPUTS: void

* FUNCTI ON_QUTPUTS: P1.1 toggle period = 2 * 8192 cycles

*/

void it_timerl(void) interrupt 3 /* interrupt address is 0x001b */

{
TF1 = 0; /* reset interrupt flag (already done by hardware)*/
P1_1 = ~P1_1;/* P1.1 toggle when interrupt. */

ATMEL
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2.1.14 Mode Split Timer
Hardware Gated

/

/

— ———— — [
* @ile $RCSfile: t0O_nB_t_gh.c,v $
* Copyright (c) 2004 Atnel.
* Please read file license.txt for copyright notice.
* @rief This file is an exanple to use tinerO in node 3.
* This file can be parsed by Doxygen for automatic docunentation
* generation.
* Put here the functional description of this file within the software
* architecture of your program
* @ersion $Revision: 1.0 $ $Nane: $

*/
* @ection | NCL UDE S */

#i nclude "reg_c51. h"

/

* %

* FUNCTI ON_PURPCSE: This file set up timer O in node 3 (Split Tinmer)

* with a hardware gate. When timer O is placed in this node, it essentially
* pbecomes two separate 8-bits tiners.

* One consist of TLO (8bits) and can be gated by software

* The other consist of THO (8bits),is always in timer node and cannot be
* gated.

* TRO bit is used to run TLO and TR1 bit is used to run THO and tinerl al ways
* runni ng.

* You can use this node if you need to have two separate timers and,

* additionally, a baud rate generator.In such case you can use the timerl as
* baud

* rate generator and use THO/TLO as two separate tinmers.
* FUNCTI ON_I NPUTS: P3.2(1I NTO)=1 : GATE I nput

* FUNCTI ON_QUTPUTS: void

*/

voi d mai n(voi d)

{
TMOD &= OxFO; /* Timer O node 3 with hardware gate */
TMOD | = 0xO0B; /* GATEO=1; C/ TO#=0; MLO=1; M)O=1; */
THO = 0xO00; /* init values */
TLO = 0x00;
ETO=1; /* enable timer0 interrupt */
ET1=1; /* enable timerl interrupt */
EA=1; /* enable interrupts */
TRO=1; /* run TLO */
TR1=1; /* run THO */
while(1); /* endl ess */

}

16 |
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2.1.15 Mode Split
Timer/counter Software Gated
(not used)

4345A-8051-06/04

/**
* FUNCTI ON_PURPCSE: tiner0 interrupt
* FUNCTI ONLI NPUTS: void
* FUNCTI ON_QUTPUTS: P1.0 toggle period = 2 * 8192 cycles
*/
void it_timerO(void) interrupt 1 /* interrupt address is 0x000b */

{

TFO = 0; /* reset interrupt flag (already done by hardware)*/
P10 = ~P1_0;/* P1.0 toggle when interrupt. */

}

/**

* FUNCTI ON_PURPCSE: timerl interrupt is set at THO overflow and not
* influenced by TH1

* FUNCTI ON_I NPUTS: voi d

* FUNCTI ON_QUTPUTS: P1.1 toggle period = 2 * 8192 cycles

*/

void it_timerl(void) interrupt 3 /* interrupt address is 0x001lb */

{
TF1 = 0; /* reset interrupt flag (al ready done by hardware)*/
P11 =~P1_1;/* P1.1 toggle when interrupt. */

}

/**

* @ile $RCSfile: t0O_nB_c_gs.c,v $

* Copyright (c) 2004 Atnel.

* Please read file license.txt for copyright notice.

* @rief This file is an exanple to use tinerO in node 3.

* This file can be parsed by Doxygen for automatic docunentation

* generation.

* Put here the functional description of this file within the software
* architecture of your program

* @ersion $Revision: 1.0 $ $Name: $
*/

/* @ection | NCLUDES*/

#i nclude "reg_c51. h"

/**
* FUNCTI ON_PURPCSE: This file set up timer O in node 3 (Split Tiner/counter)
* with a software gate. When tinmer O is placed in this node, it essentially
* becomes two separate 8-bits tiners.
* One consist of TLO (8bits counter) and can be gated by software

* The other consist of THO (8bits),is always in timer node and cannot be
* gated.

* TRO bit is used to run TLO and TRl bit is used to run THO and tinerl al ways
* runni ng.
* You can use this node if you need to have two separate timers and,

ATMEL 17
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additionally, a baud rate generator.In such case you can use the timerl as
* baud

* rate generator and use THO/ TLO as two separate tinmers.
* FUNCTI ON_I NPUTS: P3.4(T0) nust be controlled by an external clock
* FUNCTI ON_QUTPUTS: void

*/

voi d mai n(voi d)

{
TMOD &= OxFO; /* Timer O node 3 with software gate */
TMOD | = 0x07; /* GATEO=0; C/ TO#=1; ML0=1; MDO=1; */
THO = 0xO00; /* init values */
TLO = 0xO00;
ETO=1; /* enable timerO interrupt */
ET1=1; /* enable timerl interrupt */
EA=1; /* enable interrupts */
TRO=1; /* run TLO */
TR1=1,; /* run THO */
while(1); /* endless */

}

/**

* FUNCTI ON_PURPCSE: tiner0 interrupt
* FUNCTI ONLI NPUTS: void
* FUNCTI ON_QUTPUTS: P1.0 toggle period = 2 * 8192 cycles
*/
void it_timerO(void) interrupt 1 /* interrupt address is 0x000b */

{
TFO = 0; /* reset interrupt flag (already done by hardware)*/
P10 = ~P1_0;/* P1.0 toggle when interrupt. */

}

/**

* FUNCTI ON_PURPCSE: timerl interrupt is set at THO overflow and not
* influenced by THIL.

* FUNCTI ON_I NPUTS: void

* FUNCTI ON_QUTPUTS: P1.1 toggle period = 2 * 8192 cycles

*/

void it_timerl(void) interrupt 3 /* interrupt address is 0x001lb */

{
TF1 = 0; /* reset interrupt flag (already done by hardware)*/
P11 =~P1_1;/* P1.1 toggle when interrupt. */

L ______________________________________________________________________________|
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2.1.16 Mode Split /*
Timer/Counter Hardware *
Gated *

*

*
/*
#i

/*

*
*

*

*

@ile $RCSfile: t0_nB_c_gh.c,v $

Copyright (c) 2004 Atnel.

Pl ease read file license.txt for copyright notice.

@rief This file is an exanple to use tiner0O in node 3.

This file can be parsed by Doxygen for automatic documentation
generati on.

Put here the functional description of this file within the software
architecture of your program

@ersion $Revision: 1.0 $ $Name: $
/

@ection | NCL UDES*/

ncl ude "reg_c51. h"

*

FUNCTI ON_PURPCSE: This file set up timer O in node 3 (Split Tiner/counter)
with a hardware gate.\Wen tiner 0 is placed in this node, it essentially
becones two separate 8-bits tiners.

One consist of TLO (8bits counter) and can be gated by software

The other consist of THO (8bits),is always in tinmer node and cannot be
gat ed.

TRO bit is used to run TLO and TR1 bit is used to run THO and tinmerl al ways
runni ng.

You can use this node if you need to have two separate tinmers and,

additionally, a baud rate generator.In such case you can use the tinmerl as
baud.

rate generator and use THO/TLO as two separate tiners.
FUNCTI ON_I NPUTS: P3. 2(INTO)=1 : GATE I nput
P3.4(TO) nust be controlled by an external clock
FUNCTI ON_QUTPUTS: void
/

voi d mai n(voi d)

{

4345A-8051-06/04

TMOD &= OxFO; /* Timer O node 3 with hardware gate */

TMOD | = OxOF; /* GATEO=1; C/ TO#=1; MLO0=1; MO=1; */
THO = 0xO00; /* init values */

TLO = 0xO00;

ETO=1; /* enable timerO interrupt */

ET1=1; /* enable timerl interrupt */

EA=1; /* enable interrupts */

TRO=1; /* run TLO */
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TR1=1; /* run THO */
while(1); /* endless */
}
/**

* FUNCTI ON_PURPCSE: tiner0 interrupt
* FUNCTI ONLI NPUTS: voi d
* FUNCTI ON_QUTPUTS: P1.0 toggle period = 2 * 8192 cycles
*/
void it_timerO(void) interrupt 1 /* interrupt address is 0x000b */

{
TFO = 0; /* reset interrupt flag (al ready done by hardware)*/
P10 = ~P1_0;/* P1.0 toggle when interrupt. */

}

/**

* FUNCTI ON_PURPOSE: tinerl interrupt is set at THO overfl ow and not
* influenced by THIL.

* FUNCTI ONLI NPUTS: voi d
* FUNCTI ON_QUTPUTS: P1.1 toggle period = 2 * 8192 cycles

*/

void it_timerl(void) interrupt 3 /* interrupt address is 0x001lb */

{
TF1 = 0; /* reset interrupt flag (already done by hardware)*/
P11 =~P1_1;/* P1.1 toggle when interrupt. */

}

L ______________________________________________________________________________|
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2.2 Timer 1
2.2.1 Mode 13 bits Timer I*
Software Gated (not used) *

*
*
/*
#i
/*
*
*
*
*
*
*

*

*

@ile $RCSfile: t1_nD_t_gs.c,v $

Copyright (c) 2004 Atnel.

Pl ease read file license.txt for copyright notice.

@rief This file is an exanple to use tinerl in node O.

This file can be parsed by Doxygen for automati c documentati on
generati on.

Put here the functional description of this file within the software
architecture of your program

@ersion $Revision: 1.0.0 $ $Name: $

/

@ection | NCL UDES*/

ncl ude "reg_cb51. h"

*

FUNCTI ON_PURPOSE: This file set up tiner 1 in node O (13 bits tiner)
with a software gate.

The 13-bits register consist of all 8 bits of THL and the lower 5 bits
of TL1. The upper 3 bits of TL1 are undeterninate and are ignored.
FUNCTI ON_I NPUTS: voi d

FUNCTI ON_OUTPUTS: voi d

/

voi d mai n(voi d)

{

}
/*
*

*

TMOD &= OxOF; /* Timer 1 node O with software gate */
/* GATEO=0; C/ TO#=0; ML0=0; M0=0; */

TH1 = 0x00; /* init values */

TL1 = 0xO00;

ET1=1; /* enable timerl interrupt */

EA=1; /* enable interrupts */

TR1=1; /* timerl run */

while(1); /* endless */

*

FUNCTI ON_PURPOSE: tinerl interrupt

FUNCTI ON_I NPUTS: voi d

FUNCTI ON_QUTPUTS: P1.0 toggle period = 2 * 8192 cycles
/

void it_timerl(void) interrupt 3 /* interrupt address is 0x001b */

{

4345A-8051-06/04

TF1 = 0; /* reset interrupt flag (already done by hardware)*/
P10 = ~P1_0;/* P1.0 toggle when interrupt. */
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2.2.2 Mode 13 bits Timer [**
Hardware Gated * @ile $RCSfile: t1_nD t_gh.c,v $

* Copyright (c) 2004 Atnel.
* Please read file license.txt for copyright notice.
* @rief This file is an exanple to use tinerl in node O.

* This file can be parsed by Doxygen for automatic docunentation

* generation.

* Put here the functional description of this file within the software
* architecture of your program

* @ersion $Revision: 1.0.0 $ $Nane: $
*/
/* @ection | NCLUDES*/
#i nclude "reg_c51. h"
[ **
* FUNCTI ON_PURPCSE: This file set up timer 1 in node O (13 bits tiner)
* with a hardware gate.
* The 13-bits register consist of all 8 bits of TH1L and the lower 5 bits
* of TL1. The upper 3 bits of TL1 are undeterm nate and are ignored.
* FUNCTI ON_I NPUTS: P3.3(INT1)=1 : GATE I nput
* FUNCTI ON_QUTPUTS: void
*/
voi d mai n(voi d)
{
TMOD &= OxOF; /* Timer 1 node O with hardware gate */
TMOD | = 0x80; /* GATEO=1; C/ TO#=0; MLO=0; M)0=0; */

TH1 = 0xO00; /* init values */
TL1 = 0xO00;
ET1=1; /* enable timerl interrupt */
EA=1; /* enable interrupts */
TR1=1; /* timerl run */
while(l); /* endless */
}
[ **

* FUNCTI ON_PURPCSE: tinmerl interrupt

* FUNCTI ON_I NPUTS: voi d

* FUNCTI ON_QUTPUTS: P1.0 toggle period = 2 * 8192 cycles

*/
void it_timerl(void) interrupt 3 /* interrupt address is 0x001lb */
{

TF1 = 0; /* reset interrupt flag (already done by
har dwar e) */

P10 = ~P1_0;/* P1.0 toggle when interrupt. */

22 L ______________________________________________________________________________|
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2.2.3 Mode 13 bits Counter
Software Gated (not used)

4345A-8051-06/04

| **

* @ile $RCSfile: t1_nD c_gs.c,v $

* Copyright (c) 2004 Atnel.

* Please read file license.txt for copyright notice.

* @rief This file is an exanple to use tinerl in node O.

* This file can be parsed by Doxygen for automatic docunentation

* generation.

* Put here the functional description of this file within the software
* architecture of your program

* @ersion $Revision: 1.0.0 $ $Nane: $
*/
/* @ection | NCLUDES*/
#i nclude "reg_c51. h"
[ **
* FUNCTI ON_PURPCSE: This file set up timer 1 in node O (13 bits counter)
* with a software gate. The counter count up at each negative transitions
* The 13-bits register consist of all 8 bits of TH1L and the lower 5 bits
* of TL1. The upper 3 bits of TL1 are undeterm nate and are ignored.
* FUNCTI ON_I NPUTS: P3.5(T1) nust be controlled by an external clock
* FUNCTI ON_QUTPUTS: void
*/
voi d mai n(voi d)
{
TMOD &= OxOF;/* Timer 1 nmbde O counter with software gate */
TMOD | = 0x40;/* GATE0=0; C/ TO#=1; MLO=0; M0=0; */
TH1 = 0xO00; /* init values */

TL1 = 0xO00;
ET1=1; /* enable timerl interrupt */
EA=1; /* enable interrupts */
TR1=1; /* timerl run */
while(l); /* endless */

}

[ **

* FUNCTI ON_PURPCSE: tinmerl interrupt

* FUNCTI ON_I NPUTS: voi d

* FUNCTI ON_QUTPUTS: P1.0 toggle period = 2 * 8192 * P3.5(T1) period
*/

void it_timerl(void) interrupt 3 /* interrupt address is 0x001lb */

{
TF1 = 0; /* reset interrupt flag (already done by hardware)*/
P10 = ~P1_0;/* P1.0 toggle when interrupt. */
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2.2.4 Mode 16 bits Timer [ **
Software Gated (not used) * @ile $RCSfile: t1 ml t _gs.c,v $

* Copyright (c) 2004 Atnel.
* Please read file license.txt for copyright notice.
* @rief This file is an exanple to use tinerl in node 1.

* This file can be parsed by Doxygen for automatic docunentation

* generation.

* Put here the functional description of this file within the software
* architecture of your program

* @ersion $Revision: 1.0.0 $ $Nane: $
*/
/* @ection | NCLUDES*/
#i nclude "reg_c51. h"
[ **
* FUNCTI ON_PURPCSE: This file set up timer 1 in node 1 (16 bits tiner)
* with a software gate.
* The 16-bits register consist of all 8 bits of TH1 and all 8 bits
* of TLI1.
* FUNCTI ONLI NPUTS: void
* FUNCTI ON_QUTPUTS: void

*/

voi d mai n(voi d)

{
TMOD &= OxOF; /* Timer 1 node 1 with software gate */
TMOD | = 0x10; /* GATEO=0; C/ TO#=0; ML0=0; MDO=1; */
TH1 = 0xO00; /* init values */
TL1 = 0xO00;
ET1=1; /* enable timerl interrupt */
EA=1; /* enable interrupts */
TR1=1; /* timerl run */
while(1); /* endless */

}

[ **

* FUNCTI ON_PURPCSE: tinmerl interrupt

* FUNCTI ON_I NPUTS: voi d

* FUNCTI ON_QUTPUTS: P1.0 toggle period = 2 * 65536 cycles

*/

void it_timerl(void) interrupt 3 /* interrupt address is 0x001lb */

{
TF1 = 0; /* reset interrupt flag (already done by hardware)*/
P10 = ~P1_0;/* P1.0 toggle when interrupt. */

24 L ______________________________________________________________________________|
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2.2.5 Mode 16 bits Timer [**
Hardware Gated * @ile $RCSfile: t1_mi t_gh.c,v $

* Copyright (c) 2004 Atnel.
* Please read file license.txt for copyright notice.
* @rief This file is an exanple to use tinerl in node 1.

* This file can be parsed by Doxygen for automatic docunentation

* generation.

* Put here the functional description of this file within the software
* architecture of your program

* @ersion $Revision: 1.0.0 $ $Nane: $
*/
/* @ection | NCLUDES*/
#i nclude "reg_c51. h"
[ **
* FUNCTI ON_PURPCSE: This file set up timer 1 in node 1 (16 bits tiner)
* with a hardware gate.
* The 16-bits register consist of all 8 bits of TH1 and all 8 bits
* of TL1.
* FUNCTI ON_I NPUTS: P3.3(INT1)=1 : GATE I nput
* FUNCTI ON_QUTPUTS: void
*/
voi d mai n(voi d)
{
TMOD &= OxOF; /* Timer O node 1 with hardware gate */
TMOD | = 0x90; /* GATEO=1; C/ TO#=0; MLO=0; M)0O=1; */

TH1 = 0xO00; /* init values */
TL1 = 0xO00;
ET1=1; /* enable timerl interrupt */
EA=1; /* enable interrupts */
TR1=1; /* timerl run */
while(l); /* endless */
}
[ **

* FUNCTI ON_PURPCSE: tinmerl interrupt

* FUNCTI ON_I NPUTS: voi d

* FUNCTI ON_QUTPUTS: P1.0 toggle period = 2 * 65536 cycles

*/
void it_timerl(void) interrupt 3 /* interrupt address is 0x001lb */
{

TF1 = 0; /* reset interrupt flag (already done by
har dwar e) */

P10 = ~P1_0;/* P1.0 toggle when interrupt. */

ATMEL
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2.2.6 Mode 16 bits Counter [ **
Software Gated (not used) * @ile $RCSfile: t1_ml _c_gs.c,v $

* Copyright (c) 2004 Atnel.
* Please read file license.txt for copyright notice.
* @rief This file is an exanple to use tinerl in node 1.

* This file can be parsed by Doxygen for automatic docunentation

* generation.

* Put here the functional description of this file within the software
* architecture of your program

* @ersion $Revision: 1.0.0 $ $Nane: $
*/
/* @ection | NCLUDES*/
#i nclude "reg_c51. h"
[ **
* FUNCTI ON_PURPCSE: This file set up timer 1 in node 1 (16 bits counter)
* with a software gate. The counter count up at each negative transition.
* The 16-bits register consist of all 8 bits of TH1 and all 8 bits
* of TL1.
* FUNCTI ON_I NPUTS: P3.5(T1) nust be controlled by an external clock
* FUNCTI ON_QUTPUTS: void
*/
voi d mai n(voi d)
{
TMOD &= OxOF;/* Timer 1 nmbde 1 counter with software gate */
TMOD | = 0x50;/* GATEO0=0; C/ TO#=1; MLO=0; M0=1; */
TH1 = 0xO00; /* init values */

TL1 = 0xO00;
ET1=1; /* enable timerl interrupt */
EA=1; /* enable interrupts */
TR1=1; /* timerl run */
while(l); /* endless */

}

[ **

* FUNCTI ON_PURPCSE: tinmerl interrupt

* FUNCTI ON_I NPUTS: voi d

* FUNCTI ON_QUTPUTS: P1.0 toggle period = 2 * 65536 * P3.5(T1) period
*/

void it_timerl(void) interrupt 3 /* interrupt address is 0x001lb */

{
TF1 = 0; /* reset interrupt flag (already done by hardware)*/
P10 = ~P1_0;/* P1.0 toggle when interrupt. */
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2.2.7 Mode 16 bits Counter /*
Hardware Gated *

*
*
/*
#i
| *
*
*
*

*

*
*

*

*

@ile $RCSfile: t1_nml_c_gh.c,v $

Copyright (c) 2004 Atnel.

Pl ease read file license.txt for copyright notice.

@rief This file is an exanple to use tinerl in node 1.

This file can be parsed by Doxygen for automatic documentation
generati on.

Put here the functional description of this file within the software
architecture of your program

@ersion $Revision: 1.0.0 $ $Nane: $
/
@ection | NCLUDES*/
ncl ude "reg_c51. h"
*
FUNCTI ON_PURPCSE: This file set up timer 1 in node 1 (16 bits counter)
with a hardware gate. The counter count up at each negative transitions
The 16-bits register consist of all 8 bits of TH1 and all 8 bits
of TL1.
FUNCTI ONLI NPUTS:  P3. 3(I NT1)=1 : GATE | nput
P3.5(T1) nust be controlled by an external clock
FUNCTI ON_QUTPUTS: voi d
/

voi d mai n(voi d)

{

}

/*
*
*

*

TMOD &= OxOF;/* Timer 1 nmode O counter with hardware gate */
TMOD | = 0xDO; /* GATEO=1; C/ TO#=1; MLO=0; M0=1; */
TH1 = 0xO00; /* init values */

TL1 = 0xO00;

ET1=1; /* enable timerl interrupt */
EA=1; /* enable interrupts */
TR1=1,; /* timerl run */

while(l); [/* endless */

*

FUNCTI ON_PURPOSE: tinerl interrupt

FUNCTI ON_I NPUTS: voi d

FUNCTI ON_QUTPUTS: P1.0 toggle period = 2 * 65536 * P3.5(T1) period
/

void it_timerl(void) interrupt 3 /* interrupt address is 0x001lb */

{

4345A-8051-06/04

TF1 = 0; /* reset interrupt flag (already done by hardware)*/
P10 = ~P1_0;/* P1.0 toggle when interrupt. */
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2.2.8 Mode 8 bits Auto Reload [ **
Timer Software Gated (not * @ile $RCSfile: t1 n2 t _gs.c,v $
used) *

* Copyright (c) 2004 Atnel.

* Please read file license.txt for copyright notice.

* @rief This file is an exanple to use tinerl in node 2.

* This file can be parsed by Doxygen for automatic docunentation

* generation.

* Put here the functional description of this file within the software
* architecture of your program

* @ersion $Revision: 1.0.0 $ $Nanme: $

/* MACROS

*/

[ **
* This is a macro local to this file .
*/
#define rel oad_val ue 0x36 /* reload val ue exanple */
/* @ection | NCLUDES*/
#i nclude "reg_c51. h"
[ **
* FUNCTI ON_PURPCSE: This file set up timer 1 in node 2 (8 bits auto rel oad
* timer) with a software gate.
* The 8-bits register consist of all 8 bits of TL1 and all 8 bits
* of TH1 for the reload value.TH1 is load in TL1 at timerl overfl ow.
* FUNCTI ONLI NPUTS: void
* FUNCTI ON_QUTPUTS: void

*/

voi d mai n(voi d)

{
TMOD &= OxOF; /* Timer 1 node 2 with software gate */
TMOD | = 0x20; /* GATEO=0; C/ TO#=0; MLO0=1; MDO=0; */
TL1 = rel oad_val ue; /* init values */
THL = rel oad_val ue; /* rel oad val ue */
ET1=1; /* enable timerl interrupt */
EA=1; /* enable interrupts */
TR1=1; /* timerl run */
while(1); /* endless */

}

[ **

* FUNCTI ON_PURPGCSE: tinmerl interrupt

* FUNCTI ONLI NPUTS: voi d

* FUNCTI ON_QUTPUTS: P1.0 toggle period = 2 * (256-rel oad_val ue) cycles
*/

void it_timerl(void) interrupt 3 /* interrupt address is 0x001lb */

{
TF1 = 0; /* reset interrupt flag (already done by hardware)*/
P1 0 = ~P1_0;/* P1.0 toggle when interrupt. */

28 L ______________________________________________________________________________|
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2.2.9 Mode 8 bits Auto Reload
Timer Hardware Gated

4345A-8051-06/04

| **

* @ile $RCSfile: t1_n2_t_gh.c,v $

* Copyright (c) 2004 Atnel.

* Please read file license.txt for copyright notice.

* @rief This file is an exanple to use tinerl in node 2.

* This file can be parsed by Doxygen for automatic docunentation

* generation.

* Put here the functional description of this file within the software
* architecture of your program

* @ersion $Revision: 1.0.0 $ $Nane: $

/* MACROS

*/

[ **
* This is a macro local to this file .
*/
#define rel oad_val ue 0x36 /* reload val ue exanple */
/* @ection | NCLUDES*/
#i nclude "reg_c51. h"
[ **
* FUNCTI ON_PURPCSE: This file set up timer 1 in node 2 (8 bits auto rel oad
* timer) with a hardware gate.
* The 8-bits register consist of all 8 bits of TL1 and all 8 bits
* of TH1 for the reload value.TH1 is load in TL1 at timerl overfl ow.
* FUNCTI ON_I NPUTS: P3.3(INT1)=1 : GATE I nput
* FUNCTI ON_QUTPUTS: void
*/
voi d mai n(voi d)
{
TMOD &= OxOF; /* Timer 1 node O with hardware gate */
TMOD | = OxAOQ; /* GATEO=1; C/ TO#=0; MLO=1; M)0=0; */

TL1 = rel oad_val ue; /* init values */
THL = rel oad_val ue; /* rel oad val ue */
ET1=1; /* enable timerl interrupt */
EA=1; /* enable interrupts */
TR1=1; /* timerl run */
while(l); /* endless */

}

[ **

* FUNCTI ON_PURPCSE: tinmerl interrupt

* FUNCTI ONLI NPUTS: voi d

* FUNCTI ON_QUTPUTS: P1.0 toggle period = 2 * (256-rel oad_val ue) cycles
*/

void it_timerl(void) interrupt 3 /* interrupt address is 0x001lb */

{
TF1 = 0; /* reset interrupt flag (already done by hardware)*/
P1 0 = ~P1_0;/* P1.0 toggle when interrupt. */
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2.2.10 Mode 8 bits Auto
Reload Counter Software
Gated (not used)

ATMEL

[ **
* @ile $RCSfile: t1_n2_c_gs.c,v $
* Copyright (c) 2004 Atnel
* Please read file license.txt for copyright notice
* @rief This file is an exanple to use tinerl in node 2

* This file can be parsed by Doxygen for automatic docunentation

* generation.

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

* architecture of your program
* @ersion $Revision: 1.0.0 $ $Nane: $

/* MACROS

*/

/**
* This is a macro local to this file .
*/
#define rel oad_val ue 0x36 /* reload val ue exanple */
/* @ection | NCLUDES*/
#i nclude "reg_c51. h"

/**

* FUNCTI ON_PURPCSE: This file set up timer 1 in node 2 (8 bits auto rel oad
* timer) with a software gate. It count up at each negative transition

* The 8-bits register consist of all 8 bits of TL1 and al

8 bits

* of TH1 for the reload value.THL is load in TL1 at timerl overfl ow.
* FUNCTI ON_I NPUTS: P3.5(T1) nust be controlled by an external clock

* FUNCTI ON_QUTPUTS: void
*/
voi d mai n(voi d)

{

TMOD &= OxOF;/* Timer 1 nmbde 2 counter with software gate */

TMOD | = 0x60;/* GATEO0=0; C/ TO#=1; MLO=1; M0=0; */

TL1 = rel oad_val ue; /* init values */
THL = rel oad_val ue; /* rel oad val ue */
ET1=1; /* enable tinerl interrupt */
EA=1; /* enable interrupts */
TR1=1; /* timerl run */
while(l); /* endless */

}

[ **

* FUNCTI ON_PURPCSE: tinerl interrupt
* FUNCTI ONLI NPUTS: void

* FUNCTI ON_QUTPUTS: P1.0 toggle period = 2 * (256-rel oad_value) * P3.5(T1)

period
*/

void it_timerl(void) interrupt 3 /* interrupt address is 0x001b */

{

TF1 = 0; /* reset interrupt flag (already done by hardware)*/

P10 = ~P1_0;/* P1.0 toggle when interrupt. */

30 L ______________________________________________________________________________|
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2.2.11 Mode 8 bits Auto
Reload Counter Hardware
Gated
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| **

* @ile $RCSfile: t1_n2_c_gh.c,v $

* Copyright (c) 2004 Atnel.

* Please read file license.txt for copyright notice.

* @rief This file is an exanple to use tinerl in node 2.

* This file can be parsed by Doxygen for automatic docunentation

* generation.

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

* architecture of your program

* @ersion $Revision: 1.0.0 $ $Name: $

*/

/**

* This is a macro local to this file .

*/

#define rel oad_val ue 0x36 /* reload value exanple */

/* @ection | NCL UDES*/

#i nclude "reg_c51. h"

/**

* FUNCTI ON_PURPCSE: This file set up timer 1 in node 2 (8 bits auto rel oad
* timer) with a hardware gate. It count up at each negative transition.
* The 8-bits register consist of all 8 bits of TL1 and all 8 bits

* of THL for the reload value. THL is load in TL1 at tinerl overflow

* FUNCTI ONLI NPUTS: P3. 3(INT1)=1 : GATE | nput

* P3.5(T1) nmust be controlled by an external clock

* FUNCTI ON_QUTPUTS: voi d
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2.3 Timer 2
2.3.1 Mode 16 bits up/down [**
Auto reload Timer * @ile $RCSfile: t2. nD t.c,v $
* Copyright (c) 2004 Atnel.
* Please read file license.txt for copyright notice.
* @rief This file is an exanple to use tiner2 in node O.
* This file can be parsed by Doxygen for automatic docunentation
* generation.
* Put here the functional description of this file within the software
* architecture of your program
* @ersion $Revision: 1.0.0 $ $Name: $
*/
/*__ MACROS
*/
[ **
* This is a macro local to this file .
*/
#define MSB_rel oad_val ue 0x36 /* nsb rel oad val ue exenple */
#define LSB_rel oad_value 0x36 /* |sb rel oad val ue exenple */
/* @ection | NCL UDES*/
#i nclude "reg_c51. h"
[ **
* FUNCTI ON_PURPOSE: This file set up timer 2 in node O (16 bits auto-rel oad
* up/ down counting tinmer).
* The 16-bits register consist of all 8 bits of TH2 and all 8 bits
* of TL2. The EXF2 bit toggles when timer2 overflow or underflow occurs.
* EXF2 does not generate interrupt. This bit can be used to provide 17-bit
resol ution
* FUNCTI ON_I NPUTS: P1. 1(T2EX)=0 for down counting or 1 for up counting.
* FUNCTI ON_QUTPUTS: void
*/
voi d mai n(voi d)
{
T2MD &= OxFC; /* T20E=0; DCEN=1; */
T2MOD | = 0x01;
EXF2=0; /* reset flag */
TCLK=0; RCLK=0; /* disabl e baud rate generator */
EXEN2=0; /* ignore events on T2EX */
TH2=MSB_r el oad_val ue;/* Init nsb_val ue */
TL2=LSB_rel oad_val ue;/* Init |sb_value */
RCAP2H=MSB_r el oad_val ue;/* rel oad nsb_val ue */
RCAP2L=LSB rel oad_val ue;/* rel oad | sb_val ue */
C _T2=0; /* timer node */
CP_RL2=0; /* rel oad node */
EA=1; /* interupt enable */
ET2=1; /* enable timer2 interrupt */
TR2=1; /* timer2 run */
whil e(1); /* endless */
}
32 |
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/**
* FUNCTI ON_PURPCSE: tiner2 interrupt
* FUNCTI ONLI NPUTS: void
* FUNCTI ON_QUTPUTS: P1.2 toggle period = 2 * (65536-rel oad_val ue) cycles

*/
void it_timer2(void) interrupt 5 /* interrupt address is 0x002b */
{
P12 = ~P1_2;/* P1.2 toggle when interrupt. */
TF2 = 0; /* reset interrupt flag */
}
2.3.2 Mode 16 bits up/down [**
Auto reload Counter * @ile $RCSfile: t2_nD_c.c,v $

* Copyright (c) 2004 Atnel.

* Please read file license.txt for copyright notice.

* @rief This file is an exanple to use tiner2 in node O.

* This file can be parsed by Doxygen for automatic docunentation

* generation.

* Put here the functional description of this file within the software
* architecture of your program

* @ersion $Revision: 1.0.0 $ $Nane: $
*/
/* MACROS

*/

] *x
* This is a macro local to this file .

*/

#define MSB_rel oad_val ue 0x36 /* nsb rel oad val ue exenple */
#define LSB_rel oad_val ue 0x36 /* |Isb reload val ue exenple */

/* @ection | NCLUDES*/
#i nclude "reg_c51. h"

ATMEL
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/**

* FUNCTI ON_PURPOSE: This file set up timer 2 in node O (16 bits auto-rel oad
* up/ down counter).

* The 16-bits register consist of all 8 bits of TH2 and all 8 bits

* of TL2. The EXF2 bit toggles when tinmer2 overflow or underflow occurs

* EXF2 does not generate interrupt. This bit can be used to provide 17-bit
resol ution

* FUNCTI ON_I NPUTS: P1.0(T2) nust be controlled by an external clock

* P1. 1(T2EX)=0 for down counting or 1 for up counting
* FUNCTI ON_QUTPUTS: void

*/

voi d mai n(voi d)

{

T2MOD &= 0xFC; /* T20E=0; DCEN=1; */

T2MOD | = 0x01

EXF2=0; /* reset flag */
TCLK=0; RCLK=0; /* disabl e baud rate generator */
EXEN2=0; /* ignore events on T2EX */

TH2=MSB_r el oad_val ue;/* Init nsb_val ue */
TL2=LSB_rel oad_val ue;/* Init |sb_value */
RCAP2H=MSB_r el oad_val ue;/* rel oad nsb_val ue */
RCAP2L=LSB_rel oad_val ue;/* reload |sb_value */

C T2=1; /* counter node */

CP_RL2=0; /* rel oad node */

EA=1; /* interupt enable */

ET2=1; /* enable timer2 interrupt */
TR2=1,; /* timer2 run */

whil e(1); /* endless */

}

/**

* FUNCTI ON_PURPCSE: tiner2 interrupt
* FUNCTI ONLI NPUTS: void

* FUNCTI ON_QUTPUTS: P1.2 toggle period = 2 * (65536-rel oad_val ue) * P1.0(T2)
period

*
/
void it_timer2(void) interrupt 5 /* interrupt address is 0x002b */
{
P12 = ~P1_2;/* P1.2 toggle when interrupt. */
TF2 = 0; /* reset interrupt flag */
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2.3.3 Mode 16 bits Capture | **
Timer *
Periodmeter application *

*/

/*

@ile $RCSfile: t2_nl_t.c,v $

Copyright (c) 2004 Atnel

Pl ease read file license.txt for copyright notice

@rief This file is an exanple to use tiner2 in node 1

This file can be parsed by Doxygen for automatic documentation
generati on.

Put here the functional description of this file within the software

architecture of your program

@ersion $Revision: 1.0 $ $Nane: $

@ection | NCLUDES*/

#i nclude "reg_c51. h"

#i ncl ude <stdi o. h>

unsi gned i nt RCAP2=0x0000;/*16 bits capture val ue*/
unsi gned int nb_overfl ows=0x0000; / *nunber of overfl ow/

unsi gned int nb_overfl ows_ol d=0x0000; // previ ous nunber of overflow/
unsi gned int RCAP2H 16=0x0000;/*msb capture value on 16 bits*/

unsi gned i nt RCAP2_ol d=0x0000; / *previ ous 16 bits capture val ue*/
unsi gned i nt RCAP2H ol d=0x0000; / *previ ous nmsb capture value on 16 bits*/

unsi gned char RCAP2L_ol d=0x00;/*previous | sb capture val ue*/

unsi gned char RCAP2H_t np=0x00;/*tenp | sb capture val ue*/
unsi gned char RCAP2L_t np=0x00;/*tenp | sb capture val ue*/
char first_passage=1

float value;/*tinme between two negatives transitions*/

char nb_sanpl es=0;

| **
*
*
*
*
*

*

FUNCTI ON_PURPCSE: This file set up timer 2 in node O (16 bits auto-rel oad
down counting tinmer).

The 16-bits register consist of all 8 bits of TH2 and all 8 bits

of TL2.

FUNCTI ON_I NPUTS: P1.1(T2EX) is a periodic signal : 50 us to 1 Hour

FUNCTI ON_QUTPUTS: voi d

*/

voi d mai n(voi d)

{

T2MD &= OxFC; /* T2CE=0; DCEN=0; */

T2MOD | = 0x00

EXF2=0; /* reset flag */

TCLK=0; RCLK=0; /* di sabl e baud rate generator */
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EXEN2=1; /* enabl e events detect on T2EX */
C_T2=0; /* timer node */

CP_RL2=1; /* capture node */

EA=1; /* interupt enable */

ET2=1; /* enable tinmer2 interrupt */
TR2=1; /* timer2 run */

while(1)/* main task */

{
if(first_passage==1 && nb_sanpl es>1)
{
first_passage=0;
RCAP2H_16=RCAP2H; / * convert 8 bits to 16 bits */
RCAP2_ol d=( ( RCAP2H_ol d<<8) &0xFF00) | RCAP2L_ol d;
RCAP2=( ( RCAP2H_16<<8) &xFF00) | RCAP2L;
val ue=RCAP2 + 0x10000 * nb_overflows_old - RCAP2_ol d;
/* value = (signal period / cycle period) */
}
}
}
[ **

* FUNCTI ON_PURPCSE: tiner2 interrupt
* FUNCTI ON_I NPUTS: voi d
* FUNCTI ON_QUTPUTS: void
*/
void it_timer2(void) interrupt 5 /* interrupt address is 0x002b */

{
i f(TF2) nb_overfl ows++;
i f (EXF2)
{
nb_sanpl es++;
RCAP2L_ol d=RCAP2L_t np;
RCAP2H_ol d=RCAP2H _t np;
RCAP2L_t np=RCAP2L;
RCAP2H_t np=RCAP2H,;
nb_overfl ows_ol d=nb_overfl ows;//save nunber of overflow
nb_overfl ows=0x0000; //reset nunber of overflow
i f(nb_sanpl es>1) EXEN2=0;//end of capture
}
EXF2=0; /* reset flag */
TF2 = 0; /* reset interrupt flag */
}

L ______________________________________________________________________________|
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2.3.4 Mode 16 bits Capture
Counter
Frequency meter application

| **

* @ile $RCSfile:

* Copyri

ght

t2 nl t.c,v $

(c) 2004 Atnel.

* Please read file license.txt for copyright notice

* @rief This file is an exanple to use tiner2 in node 1

* This file can be parsed by Doxygen for automatic docunentation

* generation.

* Put here the functiona
* architecture of your

* @ersion $Revision:

*/

/* @ect
#i ncl ude

unsi gned
unsi gned
unsi gned
unsi gned

unsi gned
unsi gned
unsi gned

unsi gned
unsi gned

on

i nt
i nt
i nt
int

i nt
i nt

char

char
char

description of this file within the software

program

1.0 $ $Name: $

I NCLUDES?*
"reg_c51. h"

RCAP2=0x0000; /*16 bits capture val ue*/
nb_over fl ows=0x0000; / *nunber of overfl ow*/

nb_overfl ows_ol d=0x0000; // pr evi ous nurmber of overfl ow*/
RCAP2H_16=0x0000; / *nsb capture value on 16 bits*/

RCAP2_ol d=0x0000; / *previ ous 16 bits capture val ue*/
RCAP2H_ol d=0x0000; / *pr evi ous nsb capture value on 16 bits*/

char first_passage=1

RCAP2L_ol d=0x00; / *previ ous | sb capture val ue*/

RCAP2H_t np=0x00; / *tenp | sb capture val ue*/
RCAP2L_t np=0x00; / *tenp | sb capture val ue*/

float val ue;/* period nunber of P1.0 between two negatives transitions of P1.1

*/

| **

* FUNCTI ON_PURPCSE: This file set up timer 2 in node O (16 bits capture
* with hardware gate).
* The 16-bits register consist of all 8 bits of TH2 and all 8 bits
* of TL2.
* FUNCTI ON_I NPUTS: P1.1(T2EX) is a 1Hz signa

P1.0(T2) is a périodique signal between 1Hz and 499Khz

*

* FUNCTI ON_QUTPUTS: void

*/

voi d mai n(voi d)

{

T2MOD &= OXFC; /* T20E=0; DCEN=0; */
T2MOD | = 0x00;

EXF2=0;

TCLK=0; RCLK=0;

EXEN2=1;
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/* reset flag */
/* di sabl e baud rate generator */
/* enabl e events detect on T2EX */
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C T2=1; /* counter node */

CP_RL2=1; /* capture node */

EA=1; /* interupt enable */

ET2=1; /* enable timer2 interrupt */
TR2=1; /* timer2 run */

while(1)/* main task */

{
i f(first_passage==1 && nb_overfl ows==0)
{
first_passage=0;
RCAP2H_16=RCAP2H; / * convert 8 bits to 16 bits */
RCAP2_ol d=( ( RCAP2H_ol d<<8) &0xFF00) | RCAP2L_ol d;
RCAP2=( ( RCAP2H_16<<8) &0xFF00) | RCAP2L;
val ue=RCAP2 + 0x10000 * nb_overflows_old - RCAP2_ol d;
/* value = Freq P1.0 / Freq P1.1 */
}
}
}
/**

* FUNCTI ON_PURPGCSE: tiner2 interrupt
* FUNCTI ONLI NPUTS: voi d
* FUNCTI ON_QUTPUTS: void

*/
void it_timer2(void) interrupt 5 /* interrupt address is 0x002b */
{
i f(TF2) nb_overfl ows++;
i f (EXF2)
{
RCAP2L_ol d=RCAP2L_t np;
RCAP2H_ol d=RCAP2H _t np;
RCAP2L_t np=RCAP2L;
RCAP2H_t np=RCAP2H,;
nb_overfl ows_ol d=nb_overfl ows;//save nunber of overflow
nb_overfl ows=0x0000; //reset nunber of overflow
first_passage=1;
}
EXF2=0; /* reset flag */
TF2 = 0; /* reset interrupt flag */
}

L ______________________________________________________________________________|
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2.3.5 Clock-out Mode
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| **

* @ile $RCSfile: t2 nR2.c,v $

* Copyright (c) 2004 Atnel.

* Please read file license.txt for copyright notice.

* @rief This file is an exanple to use tiner2 in node 2.

* This file can be parsed by Doxygen for automatic docunentation

* generation.

* Put here the functional description of this file within the software
* architecture of your program

* @ersion $Revision: 1.0.0 $ $Nane: $

/* MACROS

*/

/**

* This is a macro local to this file .

*/

#define MSB_rel oad_val ue OxFF /* nsb rel oad val ue exenple */
#define LSB_ rel oad_value OxF2 /* |sb rel oad val ue exenple */
/* @ection | NCL UDES*/

#i nclude "reg_c51. h"

| **

* FUNCTI ON_PURPCSE: This file set up timer 2 in node 1 (clock-out node and

* negative transition detector).

* The 16-bits register consist of all 8 bits of TH2 and all 8 bits of TL2.

* TF2 does not generate interrupt.
* A negative transition on Pl.1(T2EX) generate an interrupt.
* FUNCTI ONLI NPUTS: void

* FUNCTI ON_QUTPUTS: P1.0(T2) as clock output : Fout = Fperiph / (2*(65536-

RCAP2) ) .

*/

voi d mai n(voi d)

{

T2MOD &= OxFE; /* T20E=1; DCEN=0; */

T2MOD | = 0x02;

EXF2=0; /* reset flag */

TCLK=0; RCLK=0; /* di sabl e baud rate generator */
EXEN2=1; /* enabl e events on T2EX */

TH2=MSB_r el oad_val ue;/* Init nsb_val ue */
TL2=LSB_rel oad_val ue;/* Init |sb_value */
RCAP2H=MSB _r el oad_val ue;/* rel oad nsb_val ue */
RCAP2L=LSB rel oad_val ue;/* rel oad | sb_val ue */

C _T2=0; /* timer node */
CP_RL2=0; /* rel oad node */
EA=1; /* interupt enable */
ET2=1; /* enable tinmer2 interrupt */
TR2=1; /* timer2 run */
whi l e(1); /* endless */
}
AIMEL
I ©
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/**

* FUNCTI ON_PURPCSE: tiner2 interrupt

* FUNCTI ONLI NPUTS: void

* FUNCTI ON_QUTPUTS: P1.2 toggle period = 2 * P1.1(T2EX) period

*/
void it_timer2(void) interrupt 5 /* interrupt address is 0x002b */
{
P1_2 = ~P1_2; /* P1.2 toggle when interrupt. */
EXF2 = 0; /* reset interrupt flag */
}

L ______________________________________________________________________________|
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2.4 SFR Register
Definition
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/*'_"k************************************************************************

* %

*

*

NAME: reg_c51.h

*

*

PURPOSE: SFR Description file for 8051 products

ON KEI L conpil er

R R R R R R R R R R S S R R S R R R R R R R R R R R R S R R S R R R Rk kS kS ko o

*/

#define Sfr(x, y)
#define Shit(x, y, 2z)

sfr x =y
shit x = y*rz

#define Sfrl6(x,y) sfrlé x =y

¥ o e e e e e deaeiaean
/* Include file for 8051 SFR Definitions
o e e e e e e
/* BYTE Register */

Sfr (PO , 0x80);

Shit (PO_7 , 0x80, 7);

Shit (PO_6 , 0x80, 6);

Shit (PO_5 , 0x80, 5);

Shit (P0_4 , 0x80, 4);

Shit (PO_3 , 0x80, 3);

Shit (PO_2 , 0x80, 2);

Shit (PO_1 , 0x80, 1);

Shit (PO_O , 0x80, 0);

Sfr (P1, 0x90);

Shit (P1_7 , 0x90, 7);

Shit (P1_6 , 0x90, 6);

Shit (P1_5, 0x90, 5);

Shit (P1_4 , 0x90, 4);

Shit (P1_3 , 0x90, 3);

Shit (P1_2 , 0x90, 2);

Shit (P1_1 , 0x90, 1);

Shit (P1_0 , 0x90, 0);

Sfr (P2 , OxA0);

Shit (P2_7 , O0xA0, 7);

Shit (P2_6 , OxAO0, 6);

Shit (P2_5 , O0xAO0, 5);

Shit (P2_4 , O0xA0, 4);

Shit (P2_3 , 0xA0, 3);

Shit (P2_2 , 0xA0, 2);

ATMEL
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Shit (P2_1 ,
Shit (P20 ,

ATMEL

0xA0, 1);
0xA0, 0);

Sfr (P3 , 0xBO);

Shit (P3_7 ,
Shit (P3_6 ,

Shit (P3_5
Shit (P3_4
Shit (P3_3

1

1

1

Shit (P32,
Shit (P3_1,
Shit (P30 ,

Sbit (RD,
Shit (WR,
Shit (T1,
Shit (TO ,

Sbit (1NTO
Sbit (TXD ,
Sbit (RXD ,

0xBO, 7);
0xBO, 6);
0xBO, 5);
0xBO, 4);
0xBO, 3);
0xBO, 2);
0xBO, 1);
0xBO, 0);

0xBO, 7);
0xBO, 6);
0xBO, 5);
0xBO, 4);
Shit (INT1 ,

1

0xBO, 3);

0xBO, 2);
0xBO, 1);
0xBO, 0);

Sfr (P4, 0xC0);
Shit (P4_7 ,

Shit (P4_6
Shit (P4_5
Shit (P4_4

1

1

1

Shit (P4_3 ,
Shit (P4_2 ,
Shit (P4_1 ,

Shit (P4_0

1

0xCo, 7);
0xCo, 6);
0xC0, 5);
0xCo, 4);
0xCo, 3);
0xCo, 2);
0xCo, 1);
0xCo, 0);

Sfr (P5 , OXE8);
Shit (P5_7 ,
Shit (P5_6 ,
Shit (P5_5 ,

Shit (P5_4
Shit (P5_3
Shit (P5_2

1

1

1

Shit (P5_1 ,
Shit (P50 ,

Sfr (PSW,

Shit (CY
Shit (AC
Sbit (FO

OxE8, 7);
OxE8, 6);
OxE8, 5);
OxE8, 4);
OxE8, 3);
OxE8, 2);
OxE8, 1);
OxE8, 0);

0xDO) ;

0xD0 , 7);
0xD0 , 6);
0xD0 , 5);
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Shit (RSL ,
Shit (RSO ,
Shit (OV
Shit (UD ,
Shit (P,

0xD0O , 4);
0xD0 , 3);
0xD0 , 2);
oxD0 , 1);
0xD0 , 0);

Sfr (ACC, OxEOQ);
Sfr (B, OxFO);

Sfr (SP, 0x81);
Sfr (DPL , 0x82);
Sfr (DPH, 0x83);

Sfr (PCON ,

Sfr (CKCONO

Sfr ( CKCONL

Sfr (TCON ,
Shit (TFL ,
Shit (TRL ,
Shit (TFO ,
Shit (TRO ,
Shit (1EL ,
Shit (171,
Sbit (1EO ,
Shit (170,

Sfr (TMOD ,

Sfr  (T2CON ,

Shit (TF2

Shit (EXF2
Sbit (RCLK
Sbit (TCLK
Sbit (EXEN2
Shit (TR2

Shit (C T2

0x87);
0x8F) ;
, OXAF);

0xC8, 7);
0xC8, 6);
, 0xC8, 5);
, 0xC8, 4);
, 0xC8, 3);
0xC8, 2);
0xC8, 1);

Shit (CP_RL2, OxC8, 0);

Sfr (T2moD |

0xC9);

Sfr (TLO , Ox8A);
Sfr (TL1 , O0x8B);
Sfr (TL2 , 0xCO);
Sfr (THO , 0x8Q);
Sfr (THL , 0x8D);
Sfr (TH2 , 0xCD);

Sfr (RCAP2L

Sfr (RCAP2H ,
Sfr (WDTRST ,
Sfr (WDTPRG ,

4345A-8051-06/04

, OxCA);
0xCB) ;
0xA6) ;
O0xA7);
AIMEL
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ATMEL

A UART registers
Sfr (SCON , 0x98);

Shit (SMD , 0x98, 7);

Shit (FE 0x98, 7);

Shit (SML 0x98, 6);

Shit (SM 0x98, 5);

Shit (REN , 0x98, 4);

Shit (TB8 , 0x98, 3);

Shit (RB8 , 0x98, 2);

Shit (TI 0x98, 1);

Shit (R 0x98, 0);

Sfr (SBUF , 0x99);

Sfr (SADEN , 0xB9);

Sfr (SADDR , OxA9);

A R I nternal Baud
Sfr (BRL 0x9A) ;

Sfr (BDRCON , 0x9B);

[ F e IT registers -
Sfr (1 ENO 0xA8)

Sfr (IEN1L , O0xB1)

Sfr (I PHO , OxB7);

Sfr (I PHL , 0xB3);

Sfr (1 PLO , 0xB8)

Sfr (1PL1 , 0xB2)

/* 1ENO */

Shit (EA OxA8, 7);

Shit (EC 0xA8, 6);

Shit (ET2 0xA8, 5);

Shit (ES , OxA8, 4);

Shit (ET1 , O0xA8, 3);

Shit (EX1 , OxA8, 2);

Shit (ETO 0xA8, 1);

Shit (EXO 0xA8, 0);

I R PCA registers
Sfr (CCON, 0xD8);

Sfr (CMOD , 0xD9);

Sfr (CH, O0xF9);

Sfr (CL , OxE9);

Rate CGenerator -------- */
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Sfr
Sfr
Sfr
Sfr
Sfr
Sfr
Sfr
Sfr
Sfr
Sfr
Sfr
Sfr
Sfr
Sfr
Sfr

( CCAPOH
( ccAPOL
( CCAPMD
( CCAP1H
( CCAPIL
( CCAPML
( CCAP2H
(ccAP2L
( CCAPMR
( CCAP3H
( CCAPSL
( CCAPNB
( CCAP4H
( CCAPAL
( ccaPMA

/* CCON */

Shi t
Shi t

Shi t
Shi t
Shi t
Shi t
Shi t

Shi t
Shi t

(CcF
(CR

( CCF4
(CCF3
(CCF2
(CCF1
( CCFO

SSCON
SSCS
SSDAT
SSADR

—~ o~ o~ o~ o~

(PI2_1
(PI2_0

( OKSEL ,

OxFA) ;
OxEA) ;
, OxDA);
, OxFB);
, OxEB);
0xDB) ;
0xFQO) ;
0xEQ) ;
, 0xDC);
, OxFD);
, OxED);
0xDD) ;
OxFE) ;
, OxEE);
, OxDE);

0xD8, 7);
0xD8, 6);

0xD8, 4);
, 0xD8, 3);
, 0xD8, 2);
, 0xD8, 1);
0xD8, 0);

, 0x93);
0x94);
, 0x95);
, 0x96);

Pl 2, OxF8):

, OxF8, 1);
, OxF8, 0);

0x85 );

( OSCCON , 0x86 );

( CKRL ,

( KBLS ,
( KBE ,
( KBF ,

( SPCON,
( SPSTA,
( SPDAT,

4345A-8051-06/04

0x97 );

0x9C );
0x9D );
Ox9E );

0xC3 );
0xC4 );
0xC5 );

registers -------------

OSC control registers -----

Keyboard control registers

____________________________________________________ */
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ATMEL

Sfr( AUXR , Ox8E);
Sfr ( AUXRL, OxA2);
Sfr ( FCON, 0xD1);

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

3.1 Timer O

3.1.1 Mode 13 bits Timer
Software Gated (not used)

4345A-8051-06/04

$I NCLUDE (reg_c51.1NC)

org 000h
I'jmp begin

org 00Bh
ljnp it_tiner0

;/**

-k
1

-k
1

*
*
*

.k
1

FUNCTI ON_PURPCSE: This file set up timer O in node O (13 bits tiner)
with a software gate

The 13-bits register consist of all 8 bits of THO and the lower 5 bits
of TLO. The upper 3 bits of TLO are undeternminate and are ignored
FUNCTI ON_I NPUTS: voi d

FUNCTI ON_QUTPUTS: void

;o
org 0100h

begi n:
ANL TMOD, #0FOh; Timer O node O with software gate

; GATEO=0; C/ TO#=0; MLO=0; MDO=0;

MOV THO, #00h; /* init values */
MOV TLO, #00h;
SETB ETO; /* enable timer0 interrupt */
SETB EA; /* enable interrupts */
SETB TRO; /* timerO run */
JIWP $; /* endless */
s x*

*
*

-k
1

FUNCTI ON_PURPOSE: tiner0 interrupt
FUNCTI ON_I NPUTS:  voi d
FUNCTI ON_QUTPUTS: P1.0 toggle period = 2 * 8192 cycles

,o*l

it_timer0
CLR TFO; /* reset interrupt flag (already done by hardware)*/
CPL P1.0; /* P1.0 toggle when interrupt. */

end

RET!

ATMEL
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ATMEL

3.1.2 Mode 13 bits Timer $I NCLUDE  (reg_c51.1NC)
Hardware Gated

48

org 000h
Ijnp begin

org 00Bh
ljmp it_timerO

;/**

* FUNCTI ON_PURPCSE: This file set up timer O in node 0 (13 bits tinmner)

* with a hardware gate.

; * The 13-bits register consist of all 8 bits of THO and the lower 5 bits

; * of TLO. The upper 3 bits of TLO are undeterninate and are ignored.
; * FUNCTI ONLI NPUTS: P3.2(INTO)=1 : GATE I nput

* FUNCTI ON_QUTPUTS: void
N
org 0100h

begi n:
ANL TMOD, #0FOh; /* Timer O node O with
ORL TMOD, #08h; /* GATEO=1; C/ TO#=0;
MOV THO, #00h; /* init values */
MOV TLO, #00h;
SETB ETO; /* enable timerO interrupt
SETB EA, /* enable i
SETB TRO; /* timer0O run */
IMVP $; /* endless */

sx*

* FUNCTI ON_PURPCSE: tinmerO interrupt
;* FUNCTI ONLI NPUTS: voi d
;* FUNCTI ON_OUTPUTS: P1.0 toggle period =
;o
it_tinerO:

hardware gate */
MLO=0; MD0=0; */

*/
nterrupts */

2 * 8192 cycles

CLR TFO; /* reset interrupt flag (already done by hardware)*/

CPL P1.0; /* P1.0 toggle when interrupt.
RETI
end

*/
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3.1.3 Mode 13 bits Counter $I NCLUDE  (reg_c51.1NC)
Software Gated (not used)

org 000h

|jmp begin

org 00Bh

ljmp it_timerO

s rr
* FUNCTI ON_PURPCSE: This file set up timer O in node 0 (13 bits counter)
* with a software gate. The counter count up at eatch negative transition
; * The 13-bits register consist of all 8 bits of THO and the lower 5 bits
; * of TLO. The upper 3 bits of TLO are undeterminate and are ignored
;* FUNCTI ONLI NPUTS: P3.4(TO) nust be controlled by an external clock
* FUNCTI ON_QUTPUTS: voi d
N
org 0100h

begi n:
ANL TMOD, #0FOh; /* Tinmer O node O counter with software gate */
ORL TMOD, #04h; /* GATEO=0; C/ TO#=1; ML0O=0; M)0=0; */
MOV THO, #00h; /* init values */
MOV TLO, #00h;
SETB ETO; /* enable timerO interrupt */
SETB EA, /* enable interrupts */
SETB TRO; /* timerO run */
JIMP $; /* endless */
. / * %

1

* FUNCTI ON_PURPCSE: tinmerO interrupt
* FUNCTI ONLI NPUTS: voi d
* FUNCTI ON_QUTPUTS: P1.0 toggle period = 2 * 8192 * P3.4(T0) period
;o
it_timerO
CLR TFO; /* reset interrupt flag (already done by hardware)*/
CPL P1.0; /* P1.0 toggle when interrupt. */

RET!

end

ATMEL i
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ATMEL

3.1.4 Mode 13 bits Counter $I NCLUDE  (reg_c51.1NC)
Hardware Gated

org 000h

|jmp begin

org 00Bh

ljmp it_timerO

s rr
* FUNCTI ON_PURPCSE: This file set up timer O in node 0 (13 bits counter)
* with a hardware gate. The counter count up at eatch negative transition.
; * The 13-bits register consist of all 8 bits of THO and the lower 5 bits
; * of TLO. The upper 3 bits of TLO are undeterminate and are ignored
; * FUNCTI ONLI NPUTS: P3.2(INTO)=1 : GATE I nput
* P3. 4(TO) controlled by an external clock
* FUNCTI ON_QUTPUTS: voi d
N
org 0100h

begi n:
ANL TMOD, #0FOh;/* Tinmer O node O counter with hardware gate */
ORL TMOD, #0Ch; /* GATEO=1; C/ TO#=1; ML0=0; MD0=0; */
MOV THO, #00h; /* init values */
MOV TLO, #00h;
SETB ETO; /* enable timer0O interrupt */
SETB EA, /* enable interrupts */
SETB TRO; /* timer0 run */
JMP $; /* endless */
; /**

* FUNCTI ON_PURPCSE: tiner0O interrupt
* FUNCTI ONLI NPUTS: voi d
; * FUNCTI ON_OQUTPUTS: P1.0 toggle period = 2 * 8192 * P3.4(TO0) period
;o
it_timer0
CLR TFO; /* reset interrupt flag (already done by hardware)*/
CPL P1.0; /* P1.0 toggle when interrupt. */

RET!

end

50 L ______________________________________________________________________________|
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3.1.5 Mode 16 bits Timer $I NCLUDE  (reg_c51.1NC)
Software Gated (not used)

org 000h

Ijnp begin

org 00Bh

ljmp it_timerO

;/**
* FUNCTI ON_PURPCSE: This file set up timer O in node 1 (16 bits tinmer)
* with a software gate.

; * The 16-bits register consist of all 8 bits of THO and all 8 bits

; * of TLO.

;* FUNCTI ONLI NPUTS: voi d
* FUNCTI ON_QUTPUTS: voi d

N

org 0100h

begi n:
ANL TMOD, #0FOh; /* Timer O node 1 with software gate */
ORL TMOD, #01h; /* GATEO=0; C/ TO#=0; MLO=0; M)0=1; */
MOV THO, #00h; /* init values */
MOV TLO, #00h;
SETB ETO; /* enable timerO interrupt */
SETB EA, /* enable interrupts */
SETB TRO; /* timerO run */
JIMP $; /* endless */
./**

1

* FUNCTI ON_PURPCSE: tinmerO interrupt
* FUNCTI ON_I NPUTS: void
* FUNCTI ON_QUTPUTS: P1.0 toggle period = 2 * 65536 cycles
,oxl
it_tinmerO:
CLR TFO; /* reset interrupt flag (already done by hardware)*/
CPL P1.0; /* P1.0 toggle when interrupt. */

RETI

end

ATMEL o
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ATMEL

3.1.6 Mode 16 bits Timer $I NCLUDE  (reg_c51.1NC)
Hardware Gated

org 000h

|jmp begin

org 00Bh

ljmp it_timerO

s rr
* FUNCTI ON_PURPCSE: This file set up timer O in node 1 (16 bits tinmer)
* with a hardware gate.

; * The 16-bits register consist of all 8 bits of THO and all 8 bits

; * of TLO.

; * FUNCTI ONLI NPUTS: P3.2(INTO)=1 : GATE I nput
* FUNCTI ON_QUTPUTS: voi d

N

org 0100h

begi n:
ANL TMOD, #0FOh; /* Timer O node 1 with hardware gate */
ORL TMOD, #09h; /* GATEO=1; C/ TO#=0; MLO=0; M)0=1; */

MOV THO, #00h; /* init values */
MOV TLO, #00h;
SETB ETO; /* enable timerO interrupt */
SETB EA, /* enable interrupts */
SETB TRO; /* timerO run */
JMP §; /* endless */
T

1

* FUNCTI ON_PURPCSE: tinmerO interrupt
* FUNCTI ON_I NPUTS: void
* FUNCTI ON_QUTPUTS: P1.0 toggle period = 2 * 65536 cycles
,oxl
it_tinmerO:
CLR TFO; /* reset interrupt flag (already done by hardware)*/
CPL P1.0; /* P1.0 toggle when interrupt. */

RETI

end

52 L ______________________________________________________________________________|
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3.1.7 Mode 16 bits Counter $I NCLUDE  (reg_c51.1NC)
Software Gated (not used)

org 000h

|jmp begin

org 00Bh

ljmp it_timerO

s rr
* FUNCTI ON_PURPCSE: This file set up timer O in node 1 (16 bits counter)
* with a software gate. The counter count up at eatch negative transition
; * The 16-bits register consist of all 8 bits of THO and all 8 bits
; * of TLO.
;* FUNCTI ONLI NPUTS: P3.4(TO) nust be controlled by an external clock
* FUNCTI ON_QUTPUTS: voi d
N
org 0100h

begi n:
ANL TMOD, #0FOh; /* Tinmer O node 1 counter with software gate */
ORL TMOD, #05h; /* GATE0=0; C/TO#=1; MLO=0; MDO0=1; */

MOV THO, #00h; /* init values */
MOV TLO, #00h;
SETB ETO; /* enable timerO interrupt */
SETB EA, /* enable interrupts */
SETB TRO; /* timerO run */
JMP §; /* endless */
T

1

* FUNCTI ON_PURPCSE: tinmerO interrupt

* FUNCTI ON_I NPUTS: void

* FUNCTI ON_QUTPUTS: P1.0 toggle period = 2 * 65536 * P3.4(T0) period
;o
it_timerO

CLR TFO; /* reset interrupt flag (already done by hardware)*/

CPL P1.0; /* P1.0 toggle when interrupt. */

RET!

end

ATMEL 2

4345A-8051-06/04



ATMEL

3.1.8 Mode 16 bits Counter $I NCLUDE  (reg_c51.1NC)
Hardware Gated

org 000h

|jmp begin

org 00Bh

ljmp it_timerO

;/**
* FUNCTI ON_PURPCSE: This file set up timer O in node 1 (16 bits counter)
* with a hardware gate. The counter count up at eatch negative transition
; * The 16-bits register consist of all 8 bits of THO and all 8 bits

;o * of TLO.
;¥ FUNCTI ONLI NPUTS: P3.2(1NTO)=1 : GATE | nput
* P3. 4(TO) nust be controlled by an external clock

* FUNCTI ON_QUTPUTS: void
N
org 0100h

begi n:
ANL TMOD, #0FOh;/* Tinmer O node O counter with hardware gate */
ORL TMOD, #0Dh; /* GATEO=1; C/ TO#=1; ML0=0; MDO=1; */
MOV THO, #00h; /* init values */
MOV TLO, #00h;
SETB ETO; /* enable timer0O interrupt */
SETB EA; /* enable interrupts */
SETB TRO; /* timer0 run */
JMP $; /* endless */
; /**

* FUNCTI ON_PURPCSE: tiner0O interrupt

* FUNCTI ONLI NPUTS: voi d
; * FUNCTI ON_OUTPUTS: P1.0 toggle period = 2 * 65536 * P3.4(T0) period
;o
it_timer0

CLR TFO; /* reset interrupt flag (already done by hardware)*/

CPL P1.0; /* P1.0 toggle when interrupt. */

RET!

end

54 L ______________________________________________________________________________|
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3.1.9 Mode 8 bits Auto Reload
Timer Software Gated (not
used)

4345A-8051-06/04

#define rel oad_val ue 0x36; /* reload val ue exenple */

$I NCLUDE  (reg_c51. 1 NC

org 000h
I'jmp begin

org 00Bh
ljnp it_tinerO
;/**
; * FUNCTI ON_PURPCSE: This file set up timer O in node 2 (8 bits auto rel oad
; * tiner) with a software gate
; * The 8-bits register consist of all 8 bits of TLO and all 8 bits
* of THO for the reload value.THO is loaded in TLO at tinmer0O overfl ow
* FUNCTI ONLI NPUTS: voi d
; * FUNCTI ON_QUTPUTS: void
v

org 0100h
begi n:
ANL TMOD, #0FOh; /* Timer O node 2 with software gate */
ORL TMOD, #02h; /* GATEO=0; C/ TO#=0; MLO=1; MDO=0; */
MOV THL, r el oad_val ue; /* init values */
MOV THO, r el oad_val ue; /* reload val ue */
SETB ETO; /* enable timer0 interrupt */
SETB EA; /* enable interrupts */
SETB TRO; /* timer0O run */
JIWP $; /* endless */
;/**

* FUNCTI ON_PURPCSE: tiner0O interrupt
;* FUNCTI ONLI NPUTS: voi d
; * FUNCTI ON_OUTPUTS: P1.0 toggle period = 2 * (256-rel oad_val ue) cycles
;o
it_tiner0
CLR TFO; /* reset interrupt flag (already done by hardware)*/
CPL P1.0; /* P1.0 toggle when interrupt. */

RET!

end

ATMEL =



3.1.10 Mode 8 bits Auto
Reload Timer Hardware Gated

ATMEL

#define rel oad_val ue 0x36 /* reload value exenple */
$I NCLUDE  (reg_c51.1NO

org 000h
|jnp begin

org 00Bh
ljmp it_timerO

;/**

* FUNCTI ON_PURPCSE: This file set up timer O in node 2 (8 bits auto rel oad

* timer) with a hardware gate.
; * The 8-bits register consist of all 8 bits of TLO and all 8 bits
; * of THO for the reload value.THO is |oaded in TLO at tiner0O overfl ow.
; * FUNCTI ONLI NPUTS: P3.2(1NTO)=1 : GATE I nput
* FUNCTI ON_QUTPUTS: voi d
)
org 0100h

begi n:
ANL TMOD, #0FOh; /* Timer 0 node O with hardware gate */
ORL TMOD, #0Ah; /* GATEO=1; C/ TO#=0; MLO=1; M)0=0; */

MOV THL, r el oad_val ue; /* init values */
MOV THO, r el oad_val ue; /* reload val ue */
SETB ETO; /* enable timerO interrupt */
SETB EA, /* enable interrupts */
SETB TRO; /* timerO run */
JMP §; /* endless */
T

1

* FUNCTI ON_PURPCSE: tinmerO interrupt

* FUNCTI ON_I NPUTS: void

* FUNCTI ON_QUTPUTS: P1.0 toggle period = 2 * (256-rel oad_val ue) cycles
,oxl
it_timerO

CLR TFO; /* reset interrupt flag (already done by hardware)*/

CPL P1.0; /* P1.0 toggle when interrupt. */

RET!

end
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3.1.11 Mode 8 bits Auto #define rel oad_val ue 0x36 /* rel oad val ue exenple */
Reload Counter Software

Gated (not used) $I NCLUDE (reg_c51.1NC)

org 000h
I'jmp begin

org 00Bh
ljnp it_tiner0
;/**
* FUNCTI ON_PURPOSE: This file set up timer O in nmode 2 (8 bits auto reload

; * timer) with a software gate. The counter count up at eatch negative
transition.

* The 8-bits register consist of all 8 bits of TLO and all 8 bits
; * of THO for the reload value.THO is |oaded in TLO at tiner0O overfl ow.
;¥ FUNCTI ONLI NPUTS: P3.4(TO0) nust be controlled by an external clock
;* FUNCTI ON_OUTPUTS: void
po*
org 0100h

begi n:
ANL TMOD, #0FOh; /* Tinmer O node 2 counter with software gate */
ORL TMOD, #06h; /* GATE0=0; C/ TO#=1; MLO=1; MD0=0; */

MOV THL, r el oad_val ue; /* init values */
MOV THO, r el oad_val ue; /* reload val ue */
SETB ETO; /* enable timerO interrupt */
SETB EA, /* enable interrupts */
SETB TRO; /* timerO run */
JMP $; /* endless */
R

7 * FUNCTI ON_PURPCSE: tinerO interrupt
* FUNCTI ON_I NPUTS: voi d

; * FUNCTI ON_OUTPUTS: P1.0 toggle period = 2 * (256-rel oad_val ue) * P3.4(TO0)
peri od

*/
it_tinerO

CLR TFO; /* reset interrupt flag (already done by hardware)*/
CPL P1.0; /* P1.0 toggle when interrupt. */

RET!

end

ATMEL o
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3.1.12 Mode 8 bits Auto
Reload Counter Hardware
Gated

—————— — G
#define rel oad_val ue 0x36 /* reload value exenple */

$I NCLUDE  (reg_c51. 1 NC

org 000h
I'jmp begin

org 00Bh

ljnp it_tinerO

;/**

; * FUNCTI ON_PURPCSE: This file set up timer O in node 2 (8 bits auto rel oad

; * tinmer) with a hardware gate. The counter count up at eatch negative
transition.

; * The 8-bits register consist of all 8 bits of TLO and all 8 bits
; * of THO for the reload value.THO is load in TLO at tinmerO overfl ow
; * FUNCTI ONLI NPUTS: P3.2(1NTO)=1 : GATE | nput
* P3. 4(TO) nust be controled by an external clock
* FUNCTI ON_QUTPUTS: voi d
)
org 0100h

begi n:
ANL TMOD, #0FOh;/* Tinmer O node 2 counter with hardware gate */
ORL TMOD, #02h; /* GATEO=1; C/ TO#=1; MLO=1; MD0=0; */

MOV THL, r el oad_val ue; /* init values */

MOV THO, r el oad_val ue; /* reload val ue */

SETB ETO; /* enable timerO interrupt */

SETB EA, /* enable interrupts */
SETB TRO; /* timerO run */

JMP $; /* endless */
/**

* FUNCTI ON_PURPCSE: tinmer0O interrupt
* FUNCTI ONLI NPUTS: voi d

;¥ FUNCTI ON_OQUTPUTS: P1.0 toggle period = 2 * (256-rel oad_val ue) * P3.4(TO0)
period

*/

it_timerO
CLR TFO; /* reset interrupt flag (already done by hardware)*/
CPL P1.0; /* P1.0 toggle when interrupt. */

RET!

end
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3.1.13 Mode Split Timer
Software Gated (not used)

4345A-8051-06/04

$I NCLUDE  (reg_c51.1NO

org 000h
Ijnp begin

org 00Bh
ljmp it_timerO

org 01Bh
ljnp it_tinerl
;/**

; * FUNCTI ON_PURPCSE: This file set up timer O in node 3 (Split Tiner)

; * with a software gate. VWen tiner 0 is placed in this node, it essentially
; * becomes two separate 8-bits tinmers.

; * One consist of TLO (8bits) and can be gated by software

; * The other consist of THO (8bits),is always in tiner node and cannot be
gat ed.

; * TRO bit is used to run TLO and TRl bit is used to run THO and tinerl
al ways running.

; * You can use this node if you need to have two separate tinmers and,

; * additionally,a baud rate generator.In such case you can use the tinerl as
baud

; * rate generator and use THO/ TLO as two separate tiners.
; * FUNCTI ONLI NPUTS: void

; * FUNCTI ON_QUTPUTS: void

N

org 0100h
begi n:
ANL TMOD, #0FOh; /* Timer O node 3 with software gate */
ORL TMOD, #03h; /* GATEO=0; C/ TO#=0; MLO=1; MDO=1; */
MOV THO, #00h; /* init values */
MOV TLO, #00h;
SETB ETO; /* enable timerO interrupt */
SETB ET1; /* enable timerl interrupt */
SETB EA; /* enable interrupts */
SETB TRO; /* run TLO */
SETB TR1; /* run THO */
IMVP $; /* endless */
-/**

i

; * FUNCTI ON_PURPCSE: tinerO interrupt

;* FUNCTI ONLI NPUTS: voi d

;¥ FUNCTI ON_OQUTPUTS: P1.0 toggle period = 2 * 8192 cycl es
N

it_tinerO:

ATMEL =



3.1.14 Mode Split Timer
Hardware Gated

ATMEL

CLR TFO; /* reset interrupt flag (already done by hardware)*/
CPL P1.0; /* P1.0 toggle when interrupt. */
RET

;/**
* FUNCTI ON_PURPCSE: timerl interrupt is set at THO overflow and not
i nfluenced by TH1
* FUNCTI ONLI NPUTS: voi d
* FUNCTI ON_QUTPUTS: P1.1 toggle period = 2 * 8192 cycles
*/
it_tinerl:
CLR TF1; /* reset interrupt flag (already done by hardware)*/
CPL P1.1; /* P1.1 toggle when interrupt. */

RET!

end

$I NCLUDE  (reg_c51.1NO

org 000h
Ijnp begin

org 00Bh
ljmp it_timerO

org 01Bh
ljnp it_tinerl
;/**

; * FUNCTI ON_PURPCSE: This file set up timer O in node 3 (Split Tiner)

; * with a hardware gate.VWen tiner 0 is placed in this node, it essentially
* becomes two separate 8-bits tinmers
* One consist of TLO (8bits) and can be gated by software

* The other consist of THO (8bits),is always in timer node and cannot be
gat ed.

* TRO bit is used to run TLO and TRl bit is used to run THO and tinmerl
al ways running.

* You can use this node if you need to have two separate tinmers and

* additionally,a baud rate generator.ln such case you can use the timerl as
baud

* rate generator and use THO/ TLO as two separate tinmers
* FUNCTI ON_I NPUTS: P3. 2(I NTO)=1 : GATE I nput
* FUNCTI ON_OUTPUTS: void

;o

org 0100h
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begi n:
ANL TMOD, #0FOh; /* Timer O node 3 with hardware gate */
ORL TMOD, #0Bh; /* GATEO=1; C/ TO#=0; MLO=1; MDO=1; */
MOV THO, #00h; /* init values */
MOV TLO, #00h;
SETB ETO; /* enable timer0 interrupt */
SETB ET1; /* enable timerl interrupt */
SETB EA, /* enable interrupts */
SETB TRO; /* run TLO */
SETB TR1; /* run THO */
JMP $; /* endless */
;/**

7 * FUNCTI ON_PURPCSE: tinerO interrupt

;* FUNCTI ON_I NPUTS: voi d

; * FUNCTI ON_OUTPUTS: P1.0 toggle period = 2 * 8192 cycl es
)

it_tinmerO:

CLR TFO; /* reset interrupt flag (already done by hardware)*/
CPL P1.0; /* P1.0 toggle when interrupt. */
RETI

;/**

; * FUNCTI ON_PURPCSE: timerl interrupt is set at THO overfl ow and not
i nfluenced by TH1

; * FUNCTI ONLI NPUTS: voi d

;¥ FUNCTI ON_OQUTPUTS: P1.1 toggle period = 2 * 8192 cycl es
N

it_tinmerl:

CLR TF1; /* reset interrupt flag (already done by hardware)*/
CPL P1.1;/* P1.1 toggle when interrupt. */

RETI

end

ATMEL
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3.1.15 Mode Split
Timer/counter Software Gated
(not used)

ATMEL

$I NCLUDE  (reg_c51.1NO

org 000h
Ijnp begin

org 00Bh
ljmp it_timerO

org 01Bh
ljnp it_tinerl
;/**

;¥ FUNCTI ON_PURPCSE: This file set up timer O in node 3 (Split Timer/counter)
; * with a software gate. VWen tiner 0 is placed in this node, it essentially
; * becomes two separate 8-bits tinmers.

* One consist of TLO (8bits counter) and can be gated by software

* The other consist of THO (8bits),is always in timer node and cannot be
gat ed.

* TRO bit is used to run TLO and TR1 bit is used to run THO and tinmerl
al ways running.

; * You can use this node if you need to have two separate tinmers and,

* additionally,a baud rate generator.ln such case you can use the tinmerl as
baud

; * rate generator and use THO/ TLO as two separate tiners.
* FUNCTI ON_I NPUTS: P3.4(T0) nust be controlled by an external clock
* FUNCTI ON_QUTPUTS: voi d

N

org 0100h

begi n:
ANL TMOD, #0FOh; /* Timer O node 3 with software gate */
ORL TMOD, #07h; /* GATEO=0; C/ TO#=1; MLO=1; MDO=1; */
MOV THO, #00h; /* init values */
MOV TLO, #00h;
SETB ETO; /* enable timerO interrupt */
SETB ET1; /* enable timerl interrupt */
SETB EA; /* enable interrupts */
SETB TRO; /* run TLO */
SETB TR1; /* run THO */
JIWP $; /* endless */
;/**

* FUNCTI ON_PURPGCSE: tinmer0O interrupt
;* FUNCTI ONLI NPUTS: voi d
; * FUNCTI ON_OQUTPUTS: P1.0 toggle period = 2 * 8192 * P3.4(TO0) period
v
it_tinerO:

CLR TFO; /* reset interrupt flag (already done by hardware)*/
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3.1.16 Mode Split
Timer/Counter Hardware
Gated
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CPL P1.0; /* P1.0 toggle when interrupt. */
RET

;/**

* FUNCTI ON_PURPCSE: timerl interrupt is set at THO overflow and not
i nfluenced by TH1

;. * FUNCTI ON_I NPUTS: void
* FUNCTI ON_QUTPUTS: P1.1 toggle period = 2 * 8192 cycles
*/

it_tinmerl:

CLR TF1; /* reset interrupt flag (already done by hardware)*/
CPL P1.1;/* P1.1 toggle when interrupt. */

RET!

end

$INCLUDE  (reg_c51.1NO

org 000h
Ijnp begin

org 00Bh
ljmp it_timerO

org 01Bh
ljnp it_tinerl
;/**

; * FUNCTI ON_PURPCSE: This file set up timer O in node 3 (Split Timer/counter)
; * with a hardware gate.VWen tiner 0 is placed in this node, it essentially
; * becomes two separate 8-bits tinmers

* One consist of TLO (8bits counter) and can be gated by software

; * The other consist of THO (8bits),is always in tinmer node and cannot be
gat ed.

* TRO bit is used to run TLO and TRl bit is used to run THO and tinmerl
al ways running.

; * You can use this node if you need to have two separate tinmers and

* additionally,a baud rate generator.ln such case you can use the timerl as
baud

; * rate generator and use THO/ TLO as two separate tiners
* FUNCTI ONLI NPUTS: P3.2(I NTO)=1 : GATE | nput

* P3. 4(TO) nmust be controlled by an external clock
* FUNCTI ON_QUTPUTS: void
)
org 0100h
begi n:
ANL TMOD, #0FOh; /* Timer O node 3 with hardware gate */
ORL TMOD, #0Fh; /* GATEO=1; C/ TO#=1; MLO=1; MO0=1; */
AIMEL 63
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MOV THO, #00h; /* init values */
MOV TLO, #00h;
SETB ETO; /* enable timerO interrupt */
SETB ET1; /* enable tinerl interrupt */
SETB EA, /* enable interrupts */
SETB TRO; /* run TLO */
SETB TR1; /* run THO */
IMVP $; /* endless */
;/**

* FUNCTI ON_PURPGCSE: tiner0O interrupt

* FUNCTI ON_I NPUTS: voi d
; * FUNCTI ON_OQUTPUTS: P1.0 toggle period = 2 * 8192 * P3.4(TO0) period
;o
it_tinmerO:

CLR TFO; /* reset interrupt flag (already done by hardware)*/
CPL P1.0; /* P1.0 toggle when interrupt. */
RETI

;/**
* FUNCTION_PURPOSE: tinerl interrupt is set at THO overflow and not
i nfluenced by TH1
* FUNCTI ONLI NPUTS: voi d
* FUNCTI ON_QUTPUTS: P1.1 toggle period = 2 * 8192 cycles
*/
it_tinerl:
CLR TF1,; /* reset interrupt flag (already done by hardware)*/
CPL P1.1; /* P1.1 toggle when interrupt. */

RETI

end
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3.2 Timer 1

3.2.1 Mode 13 bits Timer
Software Gated (not used)
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$I NCLUDE (reg_c51.1NC)

org 000h
I'jmp begin

org 01Bh
ljnp it_tinerl

;/**

.k
1

*

*

;
N

FUNCTI ON_PURPCSE: This file set up timer 1 in node O (13 bits tiner)
with a software gate.

The 13-bits register consist of all 8 bits of THL and the lower 5 bits
of TL1. The upper 3 bits of TL1 are undeterminate and are ignored.
FUNCTI ON_I NPUTS: voi d

FUNCTI ON_QUTPUTS: voi d

org 0100h
begi n:
ANL TMOD, #0Fh; /* Timer 1 node O with software gate */
/* GATEO=0; C/ TO#=0; MLO=0; M0=0; */
MOV THL, #00h; /* init values */
MOV TL1, #00h;
SETB ET1; /* enable timerl interrupt */
SETB EA; /* enable interrupts */
SETB TR1; /* timerl run */
IMVP $; /* endless */
;/**
* FUNCTI ON_PURPCSE: tinmerl interrupt
;¥ FUNCTI ONLI NPUTS: voi d
;¥ FUNCTI ON_OQUTPUTS: P1.0 toggle period = 2 * 8192 cycl es
;o
it_tinmerl:

CLR TF1; /* reset interrupt flag (already done by hardware)*/
CPL P1.0; /* P1.0 toggle when interrupt. */

end

RETI

ATMEL
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3.2.2 Mode 13 bits Timer
Hardware Gated
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$I NCLUDE  (reg_c51.1NO

org 000h
Ijnp begin

org 01Bh
ljmp it_timerl

s rr
* FUNCTI ON_PURPGCSE: This file set
* with a hardware gate.

; * The 13-bits register consist of

; * of TL1. The upper 3 bits of TL1

;¥ FUNCTI ONLI NPUTS: P3.3(INT1)=1 :
* FUNCTI ON_QUTPUTS: voi d

N

org 0100h

begi n:
ANL TMOD, #0Fh;

up timer 1 in nmode 0 (13 bits tinmer)

all 8 bits of TH1L and the lower 5 bits
are undeterninate and are ignored.
GATE | nput

/* Timer 1 node O with hardware gate */

ORL TMOD, #80h; /* GATEO=1; C/ TO#=0; MLO=0; M)0=0; */

/* enable tinerl interrupt */

MOV TH1, #00h; /* init values */
MOV TL1, #00h;
SETB ET1;
SETB EA, /* enable interrupts */
SETB TR1; /* timerl run */
JMP §; /* endless */
T

1

* FUNCTI ON_PURPCSE: tinmerl interrupt

* FUNCTI ONLI NPUTS: void

* FUNCTI ON_QUTPUTS: P1.0 toggle period = 2 * 8192 cycles

,oxl
it_tinerl:

CLR TF1;

/* reset interrupt flag (already done by hardware)*/

CPL P1.0; /* P1.0 toggle when interrupt. */

RETI

end
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3.2.3 Mode 13 bits Counter $I NCLUDE  (reg_c51.1NC)
Software Gated (not used)

org 000h

|jmp begin

org 01Bh

ljmp it_timerl

s rr
* FUNCTI ON_PURPCSE: This file set up timer 1 in node 0 (13 bits counter)
* with a software gate. The counter count up at eatch negative transitions
; * The 13-bits register consist of all 8 bits of THL and the lower 5 bits
; * of TL1. The upper 3 bits of TL1 are undetermninate and are ignored
;¥ FUNCTI ONLI NPUTS: P3.5(T1) nust be controlled by an external clock
* FUNCTI ON_QUTPUTS: voi d
N
org 0100h

begi n:
ANL TMOD, #0Fh;/* Timer 1 nmode O counter with software gate */
ORL TMOD, #40h; /* GATE0=0; C/TO#=1; MLO=0; MD0=0; */

MOV TH1, #00h; /* init values */
MOV TL1, #00h;
SETB ET1; /* enable tinerl interrupt */
SETB EA, /* enable interrupts */
SETB TR1; /* timerl run */
JMP §; /* endless */
T

1

* FUNCTI ON_PURPCSE: tinmerl interrupt
* FUNCTI ONLI NPUTS: voi d
* FUNCTI ON_QUTPUTS: P1.0 toggle period = 2 * 8192 * P3.5(T1) period
;o
it_tinerl:
CLR TF1; /* reset interrupt flag (already done by hardware)*/
CPL P1.0; /* P1.0 toggle when interrupt. */

RET!

end

ATMEL o
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3.2.4 Mode 13 bits Counter $I NCLUDE  (reg_c51.1NC)
Hardware Gated

org 000h

|jmp begin

org 01Bh

ljmp it_timerl

s rr
* FUNCTI ON_PURPCSE: This file set up timer 1 in node 0 (13 bits counter)
* with a hardware gate. The counter count up at eatch negative transitions
; * The 13-bits register consist of all 8 bits of THL and the lower 5 bits
; * of TL1. The upper 3 bits of TL1 are undetermninate and are ignored
; * FUNCTI ONLINPUTS: P3.3(INT1)=1 : GATE I nput
* P3.5(T1) nmust be controlled by an external clock
* FUNCTI ON_QUTPUTS: voi d
)
org 0100h

begi n:
ANL TMOD, #0Fh;/* Timer 1 mode O counter with hardware gate */
ORL TMOD, #0COh; / * GATEO=1; C/ TO#=1; ML0=0; MD0=0; */

MOV THL, #00h; /* init values */
MOV TL1, #00h;
SETB ET1; /* enable tinerl interrupt */
SETB EA, /* enable interrupts */
SETB TR1; /* timerl run */
JMP $; /* endless */
s r*

* FUNCTI ON_PURPCSE: tinmerl interrupt
* FUNCTI ONLI NPUTS: voi d
; * FUNCTI ON_OQUTPUTS: P1.0 toggle period = 2 * 8192 * P3.5(T1l) period
;o
it_tinerl:
CLR TF1; /* reset interrupt flag (already done by hardware)*/
CPL P1.0; /* P1.0 toggle when interrupt. */

RET!

end
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3.2.5 Mode 16 bits Timer $I NCLUDE  (reg_c51.1NC)
Software Gated (not used)

org 000h

Ijnp begin

org 01Bh

ljmp it_timerl

s rr
* FUNCTI ON_PURPCSE: This file set up timer 1 in node 1 (16 bits tinmer)
* with a software gate.

; * The 16-bits register consist of all 8 bits of THL and all 8 bits

;o * of TLIL.

;* FUNCTI ONLI NPUTS: voi d
* FUNCTI ON_QUTPUTS: voi d

N

org 0100h

begi n:
ANL TMOD, #0Fh; /* Timer 1 node 1 with software gate */
ORL TMOD, #10h; /* GATEO=0; C/ TO#=0; MLO=0; M)0=1; */
MOV TH1, #00h; /* init values */
MOV TL1, #00h;
SETB ET1; /* enable tinerl interrupt */
SETB EA, /* enable interrupts */
SETB TR1; /* timerl run */
JIMP $; /* endless */

. / * %

1

* FUNCTI ON_PURPCSE: tinmerl interrupt
* FUNCTI ON_I NPUTS: void
* FUNCTI ON_QUTPUTS: P1.0 toggle period = 2 * 65536 cycles
,oxl
it_timerl:
CLR TF1; /* reset interrupt flag (already done by hardware)*/
CPL P1.0; /* P1.0 toggle when interrupt. */

RET!

end

ATMEL o

4345A-8051-06/04



3.2.6 Mode 16 bits Timer
Hardware Gated

ATMEL

$I NCLUDE  (reg_c51.1NO

org 000h
Ijnp begin

org 01Bh
ljmp it_timerl

s rr
* FUNCTI ON_PURPCSE: This file set up timer 1 in node 1 (16 bits tinmer)
* with a hardware gate.

; * The 16-bits register consist of all 8 bits of THL and all 8 bits

;o * of TLIL.

; * FUNCTI ONLINPUTS: P3.3(INT1)=1 : GATE I nput
* FUNCTI ON_QUTPUTS: voi d

N

org 0100h

begi n:
ANL TMOD, #0Fh; /* Timer 0 node 1 with hardware gate */
ORL TMOD, #90h; /* GATEO=1; C/ TO#=0; MLO=0; M)0=1; */

MOV TH1, #00h; /* init values */
MOV TL1, #00h;
SETB ET1; /* enable tinerl interrupt */
SETB EA, /* enable interrupts */
SETB TR1; /* timerl run */
JMP §; /* endless */
T

1

* FUNCTI ON_PURPCSE: tinmerl interrupt
* FUNCTI ON_I NPUTS: void
* FUNCTI ON_QUTPUTS: P1.0 toggle period = 2 * 65536 cycles
,oxl
it_timerl:
CLR TF1; /* reset interrupt flag (already done by hardware)*/
CPL P1.0; /* P1.0 toggle when interrupt. */

RETI

end
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3.2.7 Mode 16 bits Counter $I NCLUDE  (reg_c51.1NC)
Software Gated (not used)

org 000h

|jmp begin

org 01Bh

ljmp it_timerl

s rr
* FUNCTI ON_PURPCSE: This file set up timer 1 in node 1 (16 bits counter)
* with a software gate. The counter count up at eatch negative transition
; * The 16-bits register consist of all 8 bits of THL and all 8 bits
;% of TLI1.
;¥ FUNCTI ONLI NPUTS: P3.5(T1) nust be controlled by an external clock
* FUNCTI ON_QUTPUTS: voi d
N
org 0100h

begi n:
ANL TMOD, #0Fh;/* Timer 1 nmode 1 counter with software gate */
ORL TMOD, #50h; /* GATE0=0; C/TO#=1; MLO=0; MO=1; */

MOV TH1, #00h; /* init values */
MOV TL1, #00h;
SETB ET1; /* enable tinerl interrupt */
SETB EA, /* enable interrupts */
SETB TR1; /* timerl run */
JMP §; /* endless */
T

1

* FUNCTI ON_PURPCSE: tinmerl interrupt

* FUNCTI ON_I NPUTS: void

* FUNCTI ON_QUTPUTS: P1.0 toggle period = 2 * 65536 * P3.5(T1) period
;o
it_tinerl:

CLR TF1; /* reset interrupt flag (already done by hardware)*/

CPL P1.0; /* P1.0 toggle when interrupt. */

RET!

end

ATMEL n
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3.2.8 Mode 16 bits Counter $I NCLUDE  (reg_c51.1NC)
Hardware Gated

org 000h

|jmp begin

org 01Bh

ljmp it_timerl

;/**
* FUNCTI ON_PURPCSE: This file set up timer 1 in node 1 (16 bits counter)

* with a hardware gate. The counter count up at eatch negative transitions
; * The 16-bits register consist of all 8 bits of THL and all 8 bits

;o * of TLI1.
;¥ FUNCTIONLI NPUTS: P3. 3(INT1)=1 : GATE | nput
* P3.5(T1) nmust be controlled by an external clock

* FUNCTI ON_QUTPUTS: void
N
org 0100h

begi n:
ANL TMOD, #0Fh;/* Timer 1 mode O counter with hardware gate */
ORL TMOD, #0DOh; / * GATEO=1; C/ TO#=1; ML0=0; MD0=1; */

MOV THL, #00h; /* init values */
MOV TL1, #00h;
SETB ET1; /* enable tinerl interrupt */
SETB EA, /* enable interrupts */
SETB TR1; /* timerl run */
JMP $; /* endless */
s r*

* FUNCTI ON_PURPCSE: tinmerl interrupt

* FUNCTI ONLI NPUTS: voi d
; * FUNCTI ON_OUTPUTS: P1.0 toggle period = 2 * 65536 * P3.5(T1l) period
;o
it_tinerl:

CLR TF1; /* reset interrupt flag (already done by hardware)*/

CPL P1.0; /* P1.0 toggle when interrupt. */

RET!

end
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3.2.9 Mode 8 bits Auto Reload #define rel oad_val ue 0x36; /* reload val ue exenple */
Timer Software Gated (not
used)

$I NCLUDE  (reg_c51. 1 NC

org 000h
I'jmp begin

org 01Bh
ljnp it_tinerl
;/**
; * FUNCTI ON_PURPCSE: This file set up timer 1 in node 2 (8 bits auto rel oad
; * tinmer) with a software gate.
; * The 8-bits register consist of all 8 bits of TL1 and all 8 bits
* of TH1 for the reload value.TH1 is load in TL1 at timerl overfl ow.
* FUNCTI ONLI NPUTS: voi d
; * FUNCTI ON_OUTPUTS: void
v

org 0100h

begi n:
ANL TMOD, #0Fh; /* Timer 1 node 2 with software gate */
ORL TMOD, #20h; /* GATEO=0; C/ TO#=0; MLO=1; MDO=0; */
MOV THL, #00h; /* init values */
MOV TL1, #00h;
SETB ET1; /* enable timerl interrupt */
SETB EA; /* enable interrupts */
SETB TR1; /* timerl run */
JIWP $; /* endless */

;/**

* FUNCTI ON_PURPCSE: tinmerl interrupt
;* FUNCTI ONLI NPUTS: voi d
; * FUNCTI ON_OUTPUTS: P1.0 toggle period = 2 * (256-rel oad_val ue) cycles
;o
it_tinmerl:
CLR TF1; /* reset interrupt flag (already done by hardware)*/
CPL P1.0; /* P1.0 toggle when interrupt. */

RETI

end

ATMEL 7
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3.2.10 Mode 8 bits Auto

Reload Timer Hardware Gated

ATMEL

#defi ne rel oad_val ue 0x36;

$I NCLUDE  (reg_c51. 1 NC

org 000h
I'jmp begin

org 01Bh
ljnp it_tinerl

;/**

/* reload val ue exenple */

; * FUNCTI ON_PURPCSE: This file set up timer 1 in node 2 (8 bits auto rel oad
; * tinmer) with a hardware gate.
; * The 8-bits register consist of all 8 bits of TL1 and all 8 bits

* of TH1 for the reload value.TH1 is load in TL1 at timerl overfl ow.

* FUNCTI ONLI NPUTS: P3.3(I NT1)=1 : GATE | nput

v
org 0100h

begi n:

ANL TMOD, #0Fh; [* Tiner

* FUNCTI ON_QUTPUTS: void

1 node 0 with hardware gate */

ORL TMOD, #0A0h; /* GATEO=1; C/ TO#=0; MLO=1; M)0=0; */

MOV THL, #00h; /* init values */
MOV TL1, #00h;
SETB ET1; /* enable timerl interrupt */
SETB EA; /* enable interrupts */
SETB TR1; /* timerl run */
JIWP $; /* endless */
s x*

* FUNCTI ON_PURPCSE: tinmerl interrupt

;¥ FUNCTI ONLI NPUTS: voi d

; * FUNCTI ON_OUTPUTS: P1.0 toggle period = 2 * (256-rel oad_val ue) cycles

;o
it_tinmerl:

CLR TF1; /* reset interrupt flag (already done by hardware)*/
CPL P1.0; /* P1.0 toggle when interrupt. */

RETI

end
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3.2.11 Mode 8 bits Auto
Reload Counter Software
Gated (not used)
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#define rel oad_val ue 0x36; /* reload val ue exenple */

$I NCLUDE  (reg_c51. 1 NC

org 000h
I'jmp begin

org 01Bh

ljnp it_tinerl

;/**

; * FUNCTI ON_PURPCSE: This file set up timer 1 in node 2 (8 bits auto rel oad

; * tinmer) with a software gate. The counter count up at eatch negative
transition.

; * The 8-bits register consist of all 8 bits of TL1 and all 8 bits

; ¥ of THL for the reload value.THlL is load in TL1 at tinmerl overfl ow

;¥ FUNCTI ONLI NPUTS: P3.5(T1) nust be controlled by an external clock
* FUNCTI ON_QUTPUTS: voi d

N

org 0100h

begi n:
ANL TMOD, #0Fh;/* Timer 1 node 2 counter with software gate */
ORL TMOD, #20h; /* GATE0=0; C/TO#=1; MLO=1; M0=0; */

MOV TH1, #00h; /* init values */
MOV TL1, #00h;
SETB ET1; /* enable tinerl interrupt */
SETB EA; /* enable interrupts */
SETB TR1; /* timerl run */
JMP $; /* endless */
R

* FUNCTI ON_PURPCSE: tinmerl interrupt

* FUNCTI ON_I NPUTS: void
; * FUNCTI ON_OUTPUTS: P1.0 toggle period = 2 * (256-rel oad_val ue) * P3.5(T1)
peri od

*/
it_tinmerl:

CLR TF1,; /* reset interrupt flag (already done by hardware)*/
CPL P1.0; /* P1.0 toggle when interrupt. */

RET!

end
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3.2.12 Mode 8 bits Auto #define rel oad_val ue 0x36; /* reload val ue exenple */
Reload Counter Hardware
Gated

$I NCLUDE  (reg_c51. 1 NC

org 000h
I'jmp begin

org 01Bh

ljnp it_tinerl

;/**

; * FUNCTI ON_PURPCSE: This file set up timer 1 in node 2 (8 bits auto rel oad

; * tinmer) with a hardware gate. The counter count up at eatch negative
transition.

; * The 8-bits register consist of all 8 bits of TL1 and all 8 bits
; ¥ of THL for the reload value.THlL is load in TL1 at tinmerl overfl ow
; * FUNCTI ONLI NPUTS: P3.3(INT1)=1 : GATE I nput
* P3.5(T1) nmust be controlled by an external clock
* FUNCTI ON_QUTPUTS: voi d
)
org 0100h

begi n:
ANL TMOD, #0Fh;/* Timer 1 nmode 2 counter with hardware gate */
ORL TMOD, #20h; /* GATEO=1; C/ TO#=1; MLO=1; MD0=0; */

MOV THL, #00h; /* init values */

MOV TL1, #00h;

SETB ET1; /* enable tinerl interrupt */
SETB EA, /* enable interrupts */

SETB TR1; /* timerl run */

JMP $; /* endless */
/**

* FUNCTI ON_PURPCSE: tinerl interrupt
* FUNCTI ON_I NPUTS: voi d

;¥ FUNCTI ON_OQUTPUTS: P1.0 toggle period = 2 * (256-rel oad_val ue) * P3.5(T1)
period

*/
it_tinerl:

CLR TF1; /* reset interrupt flag (already done by hardware)*/
CPL P1.0; /* P1.0 toggle when interrupt. */

RET!

end
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3.3 Timer 2

3.3.1 Mode 16 bits up/down
Auto reload Timer

4345A-8051-06/04

#define MSB_rel oad_val ue 0x36 /* nsb rel oad val ue exenple */
#define LSB_rel oad_value 0x36 /* |sb rel oad val ue exenple */
$I NCLUDE  (reg_c51.1NC

org 000h
I'jmp begin

org 02Bh
ljnp it_tiner2
R
; * FUNCTI ON_PURPCSE: This file set up timer 2 in node O (16 bits auto-rel oad
; * up/down counting tinmer).
* The 16-bits register consist of all 8 bits of TH2 and all 8 bits
* of TL2. The EXF2 bit toggles when tinmer2 overflow or underfl ow occurs.

; * EXF2 does not generate interrupt. This bit can be used to provide 17-bit
resol ution

* FUNCTI ONLI NPUTS: P1.1(T2EX) =0 for down counting or 1 for up counting.
* FUNCTI ON_QUTPUTS: void
;o
org 0100h
begi n:
ANL T2MOD, #0FCh; /* T2C0E=0; DCEN=1; */
ORL T2MOD, #01h;

CLR EXF2; /* reset flag */

CLR TCLK;

CLR RCLK; /* disable baud rate generator */
CLR EXENZ; /* ignore events on T2EX */

MOV TH2, MSB_rel oad_val ue; /* Init nmsb_val ue */
MOV TL2,LSB rel oad_value; /* Init |sb_value */
MOV RCAP2H, MSB_r el oad_val ue; /* rel oad nsb_val ue */
MOV RCAP2L, LSB rel oad_val ue;/* reload | sb_val ue */

CLR C_T2; /* timer node */
CLR CP_RL2; /* rel oad npde */
SETB EA; /* interupt enable */
SETB ET2; /* enable tinmer2 interrupt */
SETB TR2; /* timer2 run */
JIWP $; /* endless */
T

1

;* FUNCTI ON_PURPCSE: tiner2 interrupt
* FUNCTI ONLI NPUTS: voi d
* FUNCTI ON_QUTPUTS: P1.2 toggle period = 2 * (65536-rel oad_val ue) cycl es
*/
it_tiner2:
CLR TF2; /* reset interrupt flag */
CPL P1.2; /* P1.2 toggle when interrupt. */
RETI

end

ATMEL i
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3.3.2 Mode 16 bits up/down
Auto reload Counter

ATMEL

#define MSB_rel oad_val ue 0x36 /* nsb rel oad val ue exenple */
#define LSB_rel oad_val ue 0x36 /* |Isb reload val ue exenple */
$I NCLUDE  (reg_c51.1NC

org 000h
I'jmp begin

org 02Bh

ljnp it_tiner2

;/**

; * FUNCTI ON_PURPOSE: This file set up tinmer 2 in node O (16 bits auto-rel oad
; * up/down counter).

; * The 16-bits register consist of all 8 bits of TH2 and all 8 bits

;¥ of TL2. The EXF2 bit toggles when tiner2 overflow or underfl ow occurs

; * EXF2 does not generate interrupt. This bit can be used to provide 17-bit
resol ution

;¥ FUNCTIONLI NPUTS: P1.0(T2) nust be controlled by an external clock
;o * P1. 1(T2EX)=0 for down counting or 1 for up counting
; * FUNCTI ON_QUTPUTS: void
pox
org 0100h
begi n:
ANL T2MOD, #0FCh; /* T20E=0; DCEN=1; */
ORL T2MOD, #01h

CLR EXF2; /* reset flag */

CLR TCLK

CLR RCLK; /* disable baud rate generator */
CLR EXENZ; /* ignore events on T2EX */

MOV TH2, MSB_rel oad_val ue; /* Init nsb_val ue */
MOV TL2,LSB rel oad_value; /* Init |sb_value */
MOV RCAP2H, MSB_r el oad_val ue; /* rel oad nsb_val ue */
MOV RCAP2L, LSB rel oad_val ue;/* rel oad | sb_val ue */

SETB C_T2; /* counter node */
CLR CP_RL2; /* rel oad npde */
SETB EA, /* interupt enable */
SETB ET2; /* enable timer2 interrupt */
SETB TR2; /* timer2 run */
JMP $; /* endless */
T

1

; * FUNCTI ON_PURPCSE: tiner2 interrupt
;* FUNCTI ONLI NPUTS: voi d

; * FUNCTI ON_OUTPUTS: P1.2 toggle period =2 * (65536-rel oad_val ue) * P1.0(T2)
period

v
it_tiner2
CLR TF2; /* reset interrupt flag */
CPL P1.2; /* P1.2 toggle when interrupt. */
RET

end
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3.3.3 Mode 16 bits Capture
Timer

4345A-8051-06/04

$I NCLUDE  (reg_c51.1NO

org 000h
Ijnp begin

org 02Bh
ljmp it_timer2
[ **
* FUNCTI ON_PURPCSE: This file set up timer 2 in node 1 (capture node)
* The 16-bits register consist of all 8 bits of TH2 and all 8 bits
* of TL2.
* FUNCTI ON_I NPUTS: P1.1(T2EX) is a periodic signha
* FUNCTI ON_QUTPUTS: void

*/
begi n:
ANL T2MOD, #0FCh; /* T2C0E=0; DCEN=1; */
CLR EXF2; /* reset flag */
CLR TCLK
CLR RCLK; /* disable baud rate generator */
SETB EXEN2; /* enabl e events detect on T2EX */
CLR C_T2; /* timer node */
SETB CP_RL2; /* capture node */
SETB EA, /* interupt enable */
SETB ET2; /* enable timer2 interrupt */
SETB TR2; /* timer2 run */
JMP $; /* endless */
R

7 * FUNCTI ON_PURPOSE: tiner2 interrupt.
* EXF2 is set at each negative transitions on P1.1(T2EX) and load TL2 in
; * RCAP2L and | oad TH2 in RCAP2H
; * TF2 is set at eatch tiner2 overfl ows
;* FUNCTI ONLI NPUTS: voi d
;* FUNCTI ON_OUTPUTS: void
;o
it_tiner2
CLR TF2; /* reset interrupt flag */
CLR EXF2; /* reset interrupt flag */
; You can calculate a tinme between two negative transitions an Pl. 1( T2EX)

; time = (second_capture - first capture + 65536 * nunber_of _overfl ows) cycles

RET!

end

ATMEL
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3.3.4 Mode 16 bits Capture

Counter

80
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$I NCLUDE  (reg_c51.1NO

org 000h
Ijnp begin

org 02Bh
ljmp it_timer2

/

* %

*

FUNCTI ON_PURPCSE: This file set up timer 2 in node 1 (capture node)

* The 16-bits register consist of all 8 bits of TH2 and all 8 bits
* of TL2.
* FUNCTI ON_I NPUTS: P1.1(T2EX) is a periodic signha
* P1.0(T2) nust be controled by an external clock
* FUNCTI ON_QUTPUTS: void
*/
begi n:
ANL T2MOD, #0FCh; /* T2C0E=0; DCEN=1; */
CLR EXF2; /* reset flag */
CLR TCLK
CLR RCLK; /* disable baud rate generator */
SETB EXEN2; /* enable events detect on T2EX */
SETB C T2; /* counter node */
SETB CP_RL2; /* capture node */
SETB EA, /* interupt enable */
SETB ET2; /* enable tinmer2 interrupt */
SETB TR2; /* timer2 run */
JIMP $; /* endless */
fxx

1

i

*

*

*

FUNCTI ON_PURPOSE: tiner2 interrupt.

EXF2 is set at each negative transitions on Pl1.1(T2EX) and load TL2 in

RCAP2L and | oad TH2 i n RCAP2H

TF2 is set at eatch tiner2 overfl ows
FUNCTI ON_I NPUTS:  voi d

FUNCTI ON_OUTPUTS: voi d
/

it_tiner2

CLR TF2; /* reset interrupt flag */
CLR EXF2; /* reset interrupt flag */
You can calculate a tine between two negative transitions an Pl.1( T2EX)

1

1

end

time = (second_capture - first capture + 65536 * nunber_of _overfl ows) *
P1. 0(T2) peri od

RET!
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3.3.5 Clock-out Mode #define MSB_rel oad_val ue 0x36 /* msb rel oad val ue exenple */
#define LSB_rel oad_val ue 0x36 /* |Isb reload val ue exenple */
$I NCLUDE  (reg_c51.1NC

org 000h
I'jmp begin

org 02Bh

ljnp it_tiner2

;/**

; * FUNCTI ON_PURPCSE: This file set up tiner 2 in mbde 1 (cl ock-out npde and
; * negative transition detector).

; * The 16-bits register consist of all 8 bits of TH2 and all 8 bits of TL2.
; * TF2 does not generate interrupt.

; * Anegative transition on Pl.1(T2EX) generate an interrupt.

; * FUNCTI ONLI NPUTS: void

; * FUNCTI ON_OUTPUTS: P1.0(T2) as clock output : Fout = Fperiph / (2*(65536-
RCAP2) ) .

;ox
org 0100h
begi n:
ANL T2MOD, #0FEh; /* T2CE=1; DCEN=0; */
ORL T2MOD, #02h;
CLR EXF2; /* reset flag */
CLR TCLK;
CLR RCLK; /* di sabl e baud rate generator */
SETB EXEN2; /* enable events on T2EX */
MOV TH2, MSB_rel oad_val ue; /* Init nsb_val ue */
MOV TL2,LSB rel oad_value; /* Init |sb_value */
MOV RCAP2H, MSB_r el oad_val ue; /* rel oad nsb_val ue */
MOV RCAP2L, LSB rel oad_val ue;/* rel oad | sb_val ue */

CLR C_T2; /* timer node */
CLR CP_RL2; /* rel oad npde */
SETB EA, /* interupt enable */
SETB ET2; /* enable timer2 interrupt */
SETB TR2; /* timer2 run */
JMP $; /* endless */
-/**

1

; * FUNCTI ON_PURPCSE: tiner2 interrupt
;* FUNCTI ONLI NPUTS: voi d
;¥ FUNCTI ON_OQUTPUTS: P1.2 toggle period = 2 * P1.1(T2EX) period
po*
it_tiner2:
CLR TF2; /* reset interrupt flag */
CPL P1.2; /* P1.2 toggle when interrupt. */
RETI

end

ATMEL o
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3.4 SFR Register Definition

$SAVE
$NOLI ST
PO DATA 80H
TCONDATA88H
;--- TCON Bits ---
TF1 BIT 8FH
TR1 BIT 8EH
TFO BIT 8DH
TRO BIT 8CH
I E1 BIT 8BH
1Tl BIT 8AH
| EO BIT 89H
1 TO BIT 88H
P1 DATA 90H
SCON DATA 98H
;--- SCON Bits ----
SMD BIT 9FH
SML BIT 9EH
Swe BIT 9DH
REN BIT 9CH
TB8 BIT 9BH
RB8 BIT 9AH
TI BIT 99H
RI BIT 98H
p2 DATA 0AOH
| ENO DATA 0A8H
;--- IENO Bits -----
EA  BI TOAFH
EC  BI TOAEH
ET2 BI TOADH
ES BI TOACH
ET1 BI TOABH
EX1 BI TOAAH
ETO BI TOA9H
EXOBI TOA8H
P3 DATA 0BOH
;--- P3 Bits -------
RD BIT 0B7H
VR BIT 0B6H
T1 BIT 0B5H
TO BIT 0B4H
I NT1 BIT 0B3H
82 |

ATMEL
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I NTO BIT 0B2H
TXD BIT 0B1H
RXD BIT 0BOH
P4 DATA 0COH
P5 DATA OE8H
| PLODATAOB8H

;--- IPLO Bits -----
PPCL Bl TOBEH

PT2L BI TOBDH

PSL BI TOBCH

PT1L BI TOBBH

PX1L BI TOBAH

PTOL BI TOB9H

PX0OLBI TOB8H

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
;--- PSWhits ------
cY BIT 0D7H
AC BIT 0D6H
FO BIT 0D5H
RS1 BIT 0D4H
RSO BIT 0D3H
ov BIT 0D2H
P BIT 0DOH
CCONDATAOD8H

;--- CCON bits -----
CF BIT 0DFH

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

4345A-8051-06/04
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ACC DATA
B DATA
SP DATA
DPL DATA
DPH DATA
PCON DATA
TMOD DATA
TLO DATA
TL1 DATA
THO DATA
THL DATA
AUXRDATAO8EH
CKCONODATAO08Fh
SBUF DATA

ATMEL

OEOH
OFOH

81H
82H
83H
87H

89H
8AH
8BH
8CH
8DH

99H

;-- Baud Rate generator

BRL DATAO09AH

BDRCON DATA 09BH

i

Keyboar d

KBLSDATAO09CH
KBEDATAO9DH
KBFDATAO9EH

;--- Watchdog timer

WDTRSTDATAOAGH
WDTPRG DATAOA7H

SADDRDATAOA9H
CKCON1DATAOAFH

| EN1DATAOB1H
| PLIDATAOB2H
| PHLDATAOB3H
| PHODATAOB7H

SADENDATAOB9H
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T2MODDATA 0Coh

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

CMODDATAOD9H

CCAPM)DATAODAH
CCAPMLDATAODBH
CCAPM2 DATAODCH
CCAPNMBDATAODDH
CCAPMADATAODEH

CHDATAOF9H

CCAPOHDATAOFAH
CCAP1HDATAOFBH
CCAP2HDATAOFCH
CCAP3HDATAOFDH
CCAP4HDATAOFEH

CLDATAOESH

CCAPOLDATAOEAH
CCAP1LDATAOEBH
CCAP2LDATAOECH
CCAP3LDATAOEDH
CCAP4LDATAOEEH

; SPI

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

;o TW

Pl 2DATA OF8h
SSCONDATAQ093H
SSCSDATA094H
SSDATDATA095H
SSADRDATA096H

Pl 2_0BI TOF8H

Pl 2_1BI TOF9H

; Clock Control
OSCCONDATAO086H
CKSELDATAO085H
CKRLDATAO097H

;M SC
AUXR1DATAOA2H

ATMEL
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; Flash control
FCON DATA 0D1H

; EEDat a
EECONDATAOD2H

$RESTORE

4345A-8051-06/04



EEEssssssssssssssssssssssssssssssssssssssssn | D[ Of CoOntents

Table of Contents

L INEFOAUCTION e e e 1
I Y (T (<Y 10T 1
2. CEXAMPIES.coieiieiiie e 2

Mode Split Timer Hardware Gated 16
Mode Split Timer/Counter Hardware Gated 19

P2 I 0= P PRUEPRRR 21
2.3 TIMIBE 2 ettt e e e e e e s et e e e e e e e e e aaae 32
2.4 SFR Register Definition ...........coooiiiiiiiiiiees e e e e 41
3. Assembler 51 EXamplesS. ... 47

Mode 16 bits Timer Hardware Gated 70
Mode 16 bits Counter Software Gated (not used) 71
R B N 01T o PSP PSO PP PPRUPPPPTN 77

AIMEL

87



AIMEL

I 7

Atmel Corporation

2325 Orchard Parkway
San Jose, CA 95131
Tel: 1(408) 441-0311
Fax: 1(408) 487-2600

Regional Headquarters

Europe
Atmel Sarl
Route des Arsenaux 41
Case Postale 80
CH-1705 Fribourg
Switzerland
Tel: (41) 26-426-5555
Fax: (41) 26-426-5500

Asia
Room 1219

Atmel Operations

Memory

2325 Orchard Parkway
San Jose, CA 95131
Tel: 1(408) 441-0311
Fax: 1(408) 436-4314

Microcontrollers

2325 Orchard Parkway
San Jose, CA 95131
Tel: 1(408) 441-0311
Fax: 1(408) 436-4314

La Chantrerie

BP 70602

44306 Nantes Cedex 3, France
Tel: (33) 2-40-18-18-18

Fax: (33) 2-40-18-19-60

RF/Automotive

Theresienstrasse 2
Postfach 3535

74025 Heilbronn, Germany
Tel: (49) 71-31-67-0

Fax: (49) 71-31-67-2340

1150 East Cheyenne Mtn. Blvd.
Colorado Springs, CO 80906
Tel: 1(719) 576-3300

Fax: 1(719) 540-1759

Biometrics/Imaging/Hi-Rel MPU/
High Speed Converters/RF Datacom

Avenue de Rochepleine

BP 123

38521 Saint-Egreve Cedex, France
Tel: (33) 4-76-58-30-00

ASIC/ASSP/Smart Cards
Zone Industrielle
13106 Rousset Cedex, France
Tel: (33) 4-42-53-60-00
Fax: (33) 4-42-53-60-01

Chinachem Golden Plaza Fax: (33) 4-76-58-34-80
77 Mody Road Tsimshatsui
East Kowloon

Hong Kong

Tel: (852) 2721-9778

Fax: (852) 2722-1369
1150 East Cheyenne Mtn. Blvd.

Japan Colorado Springs, CO 80906

9F, Tonetsu Shinkawa Bldg. Tel: 1(719) 576-3300
1-24-8 Shinkawa Fax: 1(719) 540-1759

Chuo-ku, Tokyo 104-0033 _ _
Japan Scottish Enterprise Technology Park

Tel: (81) 3-3523-3551 Maxwell Building

Fax: (81) 3-3523-7581 East Kilbride G75 OQR, Scotland
Tel: (44) 1355-803-000
Fax: (44) 1355-242-743

e-mail
literature@atmel.com

Web Site
http://www.atmel.com

Disclaimer: Atmel Corporation makes no warranty for the use of its products, other than those expressly contained in the Company’s standard
warranty which is detailed in Atmel’s Terms and Conditions located on the Company’s web site. The Company assumes no responsibility for any
errors which may appear in this document, reserves the right to change devices or specifications detailed herein at any time without notice, and
does not make any commitment to update the information contained herein. No licenses to patents or other intellectual property of Atmel are
granted by the Company in connection with the sale of Atmel products, expressly or by implication. Atmel’s products are not authorized for use
as critical components in life support devices or systems.

© Atmel Corporation 2004. All rights reserved. Atmel® and combinations thereof are the registered trademarks of Atmel Corporation or its
subsidiaries. Other terms and product names may be the trademarks of others.

@ Printed on recycled paper.

4345A-8051-06/04 xM



	1. Introduction
	1.1 References

	2. C Examples
	2.1.14 Mode Split Timer Hardware Gated
	2.1.16 Mode Split Timer/Counter Hardware Gated
	2.2 Timer 1
	2.3 Timer 2
	2.4 SFR Register Definition

	3. Assembler 51 Examples
	3.2.6 Mode 16 bits Timer Hardware Gated
	3.2.7 Mode 16 bits Counter Software Gated (not used)
	3.3 Timer 2

	Table of Contents

