UART Program Examples

1. Introduction

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

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 Example

2.1 Mode 1 (8 bit) with J*
Timerl * @ile $RCSfile: uart_tl.c,v $
* Copyright (c) 2004 Atnel.
* Please read file license.txt for copyright notice.
* @rief This file is an exanple to use uart with timerl.
* UART will echo a received data.
* 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_cb51. h"
char uart_dat a;
[ **
* FUNCTI ON_PURPCSE: This file set up uart in node 1 (8 bits uart) with
* timer 1 in node 2 (8 bits auto reload tinmer).
* FUNCTI ON_I NPUTS: voi d
* FUNCTI ON_QUTPUTS: void
*/
void main (void)
{
SCON = 0x50; /* uart in nbde 1 (8 bit), REN=1 */
TMOD = TMOD | 0x20 ; /* Timer 1 in node 2 */
THL = OxFD; /* 9600 Bds at 11.059MHz */
TL1 O0xFD; /* 9600 Bds at 11.059MHz */
ES = /* Enable serial interrupt*/
EA = /* Enabl e global interrupt */
TR1 = 1; /* Timer 1 run */
whil e(1); /* endl ess */
}

| **

* FUNCTI ON_PURPCSE: serial interrupt, echo received data.
* FUNCTI ON_I NPUTS: P3. 0( RXD) serial input
* FUNCTI ON_QUTPUTS: P3.1(TXD) serial output
*/
void serial _| T(void) interrupt 4
{
if (Rl ==1)
{ /* if reception occur */
R = 0; /* clear reception flag for next reception */
uart_data = SBUF; /* Read receive data */
SBUF = uart _data; /* Send back sane data on uart*/
}
else Tl = 0; /* if em ssion occur */
} /* clear em ssion flag for next em ssion*/

2 L ______________________________________________________________________________|
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2.2 Mode 1 (8 bit) with
Timer2
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/**

* @ile $RCSfile: uart_t2.c,v $

* Copyright (c) 2004 Atnel.

* Please read file license.txt for copyright notice.

* @rief This file is an exanple to use uart with timer2.

* UART will echo a received data.

* 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 UDES*/

#i nclude "reg_c51. h"

char uart_dat a;

[ **

* FUNCTI ON_PURPCSE: This file set up uart in node 1 (8 bits uart) with
* timer 2 in baud rate generator node.

* FUNCTI ONLI NPUTS: voi d

* FUNCTI ON_QUTPUTS: voi d

*/
void main (void)
{
SCON = 0x50; /* uart in nmbde 1 (8 bit), REN=1 */
T2CON &= OxFO; /* EXEN2=0; TR2=0; C/ T2#=0; CP/ RL2#=0; */
T2CON | = 0x30; /* RCLK = 1; TCLK=1; */
TH2=0xFF; /* init value */
TL2=0xFD; /* init value */
RCAP2H=0xFF; /* rel oad val ue, 115200 Bds at 11.059MHz */
RCAP2L=0xFD; /* rel oad val ue, 115200 Bds at 11.059MHz */
ES = 1; /* Enable serial interrupt */
EA = 1; /* Enabl e gl obal interrupt */
TR2 = 1; /* Timer 2 run */
whil e(1); /* endl ess */
}
/**

* FUNCTI ON_PURPCSE: serial interrupt, echo received data.
* FUNCTI ON_I NPUTS: P3. 0(RXD) serial input
* FUNCTI ON_QUTPUTS: P3.1(TXD) serial output

*/
void serial _I T(void) interrupt 4
{
if (R == 1)
{ /* if reception occur */
R = 0; /* clear reception flag for next reception */
uart_data = SBUF; /* Read receive data */
SBUF = uart_data; /* Send back sane data on uart*/
}
else Tl = 0; /* if em ssion occur */
} /* clear emssion flag for next em ssion*/
AIMEL
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2.3 Mode 1 (8 bit) with [ **
internal baud rate * @ile $RCSfile: uart_int_brg.c,v $
generator * Copyright (c) 2004 Atmel.

* Please read file license.txt for copyright notice.

* @rief This file is an exanple to use uart with internal baud rate
* generator.

* UART will echo a received data.

* 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"

char uart_data;

/**

* FUNCTI ON_PURPCSE: This file set up uart in node 1 (8 bits uart) with
* internal baud rate generator.

* FUNCTI ONLI NPUTS: void

* FUNCTI ON_QUTPUTS: voi d

*/

void main (void)

{
CKCONO = Ox7F;
SCON = 0x50; /* uart in node 1 (8 bit), REN=1 */
BDRCON &=0xEE; /* BRR=0; SRC=0; */
BDRCON | =0xO0E; /* TBCK=1; RBCK=1; SPD=1 */
BRL=0xFD; /* 9600 Bds at 11.059MHz */
ES = 1; /* Enable serial interrupt*/
EA = 1; /* Enabl e gl obal interrupt */
BDRCON | =0x10; /* Baud rate generator run*/
whi l e(1); /* endl ess */

}

| **

* FUNCTI ON_PURPCSE: serial interrupt, echo received data.
* FUNCTI ON_I NPUTS: P3. 0(RXD) serial input
* FUNCTI ON_QUTPUTS: P3.1(TXD) serial output
*/
void serial _I T(void) interrupt 4

{
if (Rl == 1)
{ /* if reception occur */
R = 0; /* clear reception flag for next reception */
uart _data = SBUF; /* Read receive data */
SBUF = uart_data; /* Send back sane data on uart*/
}
else Tl = 0; /* if em ssion occur */
/* clear em ssion flag for next em ssion*/
}
4 |
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2.4 Mode 3 (8 bit) Multiprocessor communications

2.4.1 Master

/**

* @ile $RCSfile: uart_nultiproc_naster.c,v $
* Copyright (c) 2004 Atnel.
* Please read file license.txt for copyright notice.

* @rief This file is an exanple to use uart with timer in
* mul tiprocessor node.

* 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 | NCLUDES?*/

#i nclude "reg_c51. h"

char uart_data;

char exenpl e_send_dat a=0x55;

char TxOK=0;

[ **
* FUNCTI ON_PURPCSE: This file set up uart in node 3 (9 bits uart) with
* timer 1 in baud rate generator node.
* FUNCTI ON_I NPUTS:  P3. 2( | NTO)
* FUNCTI ON_QUTPUTS: void

*/
void main (void)
{
SCON = OxFO; /* uart in nmbde 3 (9 bit), REN=1 */
SADDR=0x01; /* local address */
SADEN=0x FF; /* address mask */
TMOD = TMOD | 0x20 ; /* Timer 1 in node 2 */
TH1L = OxFD; /* 9600 Bds at 11.059MHz */
TL1 = OxFD; /* 9600 Bds at 11.059MHz */
ES = 1; /* Enable serial interrupt */
EA = 1; /* Enabl e global interrupt */
TR1L = 1; /* Timer 1 run */
whi | e(1) /* endl ess */
{
whi | e(P3_2); /* wait P3_2(1NTO)=0 */
whi l e(! P3_2); /* wait P3_2(INTO)=1 */
B8 = 1; /* address node */
TXOK=1; /* set software flag */
SBUF = 0x03; /* send slave adress */

ATMEL
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whi | e( TXOK) ; /* wait the stop bit transmtion */
TB8 = O; /* data node */
TXOK=1; /* set software flag */
SBUF = exenpl e_send_data; /* send data */
whi | e( TXOK) ; /* wait the stop bit transmtion */
}
}
[ **

* FUNCTI ON_PURPCSE: serial interrupt.
* FUNCTI ON_I NPUTS: P3. 0(RXD) serial input
* FUNCTI ON_QUTPUTS: none

*/
void serial _| T(void) interrupt 4
{
if (Tl == 1)
{ /* if reception occur */
TI =0; /* clear transmtion flag for next transmtion */
TxOK=0; /* clear software transmition flag */
}
if (Rl == 1)
{ /* if reception occur */
R = 0; /* clear reception flag for next reception */
i f (RB8) SM2=0; /* go into data node */
el se
{
uart_data = SBUF; /* Read receive data */
sSwe=1; /* return into address node after receive data */
}
}
}
2.4.2 Slave [ **

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

*

* Copyright (c) 2004 Atnel.

*

* Please read file license.txt for copyright notice.

* @rief This file is an exanple to use uart with timer in

* mul tiprocessor node.

* Slave will echo a received data to master.

* 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

6 L ______________________________________________________________________________|
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*

*/

/*

@ersion $Revision:

1.0 $ $Name: $

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

char uart_data;
bit TxOK=0;
bit echo=0;

| **

* FUNCTI ON_PURPCSE: This file set up uart in node 3 (9 bits uart) with
* timer

*

*/

1 in baud rate generator node.
FUNCTI ON_I NPUTS: voi d
* FUNCTI ON_QUTPUTS: P3.1(TXD) serial output

void main (void)

{

SCON = OxFO; /* uart in nmbde 3 (9 bit), REN=1 */

SADDR=0x03; /* local address */
SADEN=0x FF; /* address mask */
TMOD = TMOD | 0x20 ; /* Timer 1 in node 2 */
TH1L = OxFD; /* 9600 Bds at 11.059MHz */
TL1 = OxFD; /* 9600 Bds at 11.059MHz */
ES = 1; /* Enable serial interrupt */
EA = 1; /* Enabl e global interrupt */
TR1 = 1; /* Timer 1 run */
whi | e(1) /* endless */
{
whi | e(! echo); /* wait data to echo */
echo = 0; /* disable echo */
B8 = 1; /* address node */
TXOK=1; /* set software flag */
SBUF = 0x01; /* send master adress */
whi | e( TXOK) ; /* wait the stop bit transmtion */
TB8 = 0; /* data node */
TXOK=1; /* set software flag */
SBUF = uart_data; /* send data */
whi | e( TXOK) ; /* wait the stop bit transmtion */
}
}
[ **

*

*

*/

FUNCTI ON_PURPCSE: seri al
* FUNCTI ON_I NPUTS: P3.0(RXD) serial input
FUNCTI ON_OUTPUTS: none

ATMEL
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void serial _I T(void) interrupt 4

{
if (T == 1)
{ /* if reception occur */
TI =0; /* clear transmition flag for next transmition */
TxOK=0; /* clear software transmition flag */
}
if (R ==1)
{ /* if reception occur */
R = 0; /* clear reception flag for next reception */
i f (RB8) SM2=0; /* go into data node */
el se
{
uart _data = SBUF; /* Read receive data */
sSwe=1; /* return into address node after receive data
*/
echo=1; /* enabl e echo */
}
}
}

2.5 SFR Register Definition

/*'_"k************************************************************************

* %

* NAME: reg_c51.h

*

* PURPCSE: SFR Description file for 8051 products

* ON KEI L conpiler
IR EEE R SRR EEEEEEEREEEEEEEEEEEEEEEEEEEEEEEEEESEEREEEEEEEEEEEEEESEEEEEEE SR EEEEEEESESE]
*/

#define Sfr(x, y) sfr x =y
#define Shit(x, y, 2z) shit x = y*z
#define Sfrl6(x,y) sfrlé x =y

/* Include file for 8051 SFR Definitions */

8 L ______________________________________________________________________________|
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/* BYTE Register */
Sfr (PO , 0x80);

Shit (PO_7 , 0x80, 7);
Shit (PO_6 , 0x80, 6);
Shit (PO_5 , 0x80, 5);
Shit (PO_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);

Sbit (P1_7 , 0x90, 7);
Shit (P1_6 , 0x90, 6);
Shit (P15 , 0x90, 5);
Shit (P14 , 0x90, 4);
Sbit (P1_3 , 0x90, 3);
Sbit (P1_2 , 0x90, 2);
Sbit (P1_1 , 0x90, 1);
Shit (P1_0 , 0x90, 0);

Sfr (P2 , OxA0);

Shit (P2_7 , O0xA0, 7);
Shit (P2_6 , O0xAO, 6);
Shit (P2_5 , OxAO0, 5);
Shit (P2_4 , OxA0, 4);
Shit (P2_3 , 0xA0, 3);
Shit (P2_2 , 0xA0, 2);
Shit (P2_1 , O0xA0, 1);
Shit (P2_0 , OxAO0, 0);

Sfr (P3 , 0xBO);

Sbit (P3_7 , 0xBO, 7);
Shit (P3_6 , 0xBO, 6);
Shit (P3_5 , 0xBO, 5);
Shit (P3_4 , 0xBO, 4);
Sbit (P3_3 , 0xBO, 3);
Sbit (P3_2 , 0xBO, 2);
Sbit (P3_1 , 0xBO, 1);
Shit (P3_0 , 0xBO, 0);

Shit (RD, OxBO, 7);

ATMEL
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10

Shit (VR

Sbit (T,

Sbit (TO

ATMEL

, 0xB0O, 6);
0xBO, 5);
, 0xBO, 4);

Sbit (INT1 , 0xBO, 3);
Sbit (INTO , O0xBO, 2);
Shit (TXD, O0xBO, 1);
Shit (RXD, 0xBO, 0);

Sfr (P4 |

Shit (P4_
Shit (P4_
Sbit (P4_
Sbit (P4_
Sbit (P4_
Shit (P4_
Shit (P4_
Shit (P4_

Sfr (P5

Sbit (P5_
Shit (P5_
Shit (P5_
Shit (P5_
Sbit (P5_
Sbit (P5_
Sbit (P5_
Shit (P5_

Sfr (PSW

Shit (CY
Sbit (AC
Sbit (FO
Sbit (RS1

Sbit (RSO ,

Shit (OV
Sbit (UD
Shit (P

Sfr (ACC
Sfr (B,
Sfr (SP ,

Sfr (DPL ,

Sfr (DPH

0xC0) ;
7 , 0xCo, 7);
6 , 0xCo, 6);
5, 0xQ0, 5);
4 , 0xCo, 4);
3, 0xCo, 3);
2, 0xCo, 2);
1, O0x0o, 1);
0, OxCo, 0);

OxES8) ;
7 , OxE8, 7);
6 , OxE8, 6);
5, OxE8, 5);
4 , OxE8, 4);
3, OxE8, 3);
2 , OxE8, 2);
1, OxE8, 1);
0 , OxE8, 0);

, 0xDO);

oxDo , 7);
, 0xDO , 6);
, 0xDO , 5);
, 0xDO , 4);
0xD0 , 3);
oxDo , 2);
oxDo , 1);
, 0xDO , 0);

, OxEQ);
0xF0) ;
0x81);
0x82);
, 0x83);

Sfr (PCON , 0x87);
Sfr (CKCONO , Ox8F);
Sfr (CKCON1 , OxAF);

4346A-8051-06/04



[ * e TI MERS registers
Sfr (TCON , 0x88)

Shit (TF1 , 0x88, 7);
Shit (TRL , Ox88, 6);
Shit (TFO , 0x88, 5);
Shit (TRO , 0x88, 4);
Shit (IE1 , 0x88, 3);
Shit (1TL , 0x88, 2);
Shit (1EO , 0x88, 1);
Shit (1TO , 0x88, 0);
Sfr (TMOD , 0x89);

Sfr  (T2CON , 0xC8);
Shit (TF2 , OxC8, 7);
Shit (EXF2 , OxC8, 6);
Shit (RCLK , OxC8, 5);
Shit (TCLK , OxC8, 4);
Shit (EXEN2 , OxC8, 3);
Shit (TR2 0xC8, 2);
Shit (C_ T2 , OxC8, 1);

Shit (CP_RL2, 0xCs, 0);

4346A-8051-06/04

Sfr (T2MOD , 0xC9);

Sfr (TLO , Ox8A);

Sfr (TL1 , O0x8B);

Sfr (TL2 , 0xCO);

Sfr (THO , 0x80);

Sfr (THL , 0x8D);

Sfr (TH2 , 0OxCD);

Sfr (RCAP2 OxCA) ;

Sfr (RCAP2H , 0xCB);

Sfr (WDTRST , OXA6);

Sfr (WDTPRG , OXA7);

[ * e e UART registers

Sfr (SCON, 0x98)

Shit (SMD , 0x98, 7);

Shit (FE , 0x98, 7);

Shit (SML , 0x98, 6);

Shit (SM2 0x98, 5);

Shit (REN , 0x98, 4);

Shit (TBS 0x98, 3);

Shit (RB8 , 0x98, 2);

Shit (TI , 0x98, 1);

Shit (R, 0x98, 0);

Sfr (SBUF , 0x99);

Sfr (SADEN , OxB9);
AIMEL
E— ©
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Sfr (SADDR , OxA9);

AR LR R Internal Baud Rate Cenerator -------- */
Sfr (BRL , Ox9A);
Sfr (BDRCON , 0x9B);

Sfr (1PL1 , 0xB2);

/* TENO */

Shit (EA , OxA8, 7);
Shit (EC , 0xA8, 6);
Shit (ET2 , 0xA8, 5);
Shit (ES , 0xA8, 4);

Shit (ET1 , OxA8, 3);
Shit (EX1 , OxA8, 2);
Shit (ETO , OxA8, 1);
Shit (EXO , OxA8, 0);

Sfr (CH, OxF9);

Sfr (CL , OxE9);

Sfr (CCAPOH , OxFA);
Sfr (CCAPOL , OxEA);
Sfr (CCAPMD , OxDA);
Sfr (CCAP1H , OxFB);
Sfr (CCAP1L , OxEB);
Sfr (CCAPML , OxDB);
Sfr (CCAP2H , OxFO);
Sfr (CCAP2L , OxEC);
Sfr (CCAPM2 , 0xDO);
Sfr (CCAP3H , OxFD);
Sfr (CCAP3L , OxED);
Sfr (CCAPM3 |, OxDD);
Sfr (CCAP4H , OXFE);
Sfr (CCAP4L , OXEE);
Sfr (CCAPMA , OxDE);
/* CCON */

L ______________________________________________________________________________|
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Shit (CF 0xD8, 7);

Shit (CR 0xD8, 6);

Shit (CCF4 , 0xD8, 4);

Shit (CCF3 , 0xD8, 3);

Shit (CCF2 0xD8, 2);

Shit (CCF1 0xD8, 1);

Shit (CCFO 0xD8, 0);

R T WI registers ----------mmmmmma oo */
Sfr ( SSCON , 0x93);

Sfr ( SSCS , 0x94);

Sfr ( SSDAT , 0x95);

Sfr ( SSADR , 0x96);

Sfr ( Pl2, OxF8);

Shit (PI2_1 , OxF8, 1);

Shit (PI2_0 0xF8, 0);

[ F e OSC control registers ---------ommmmomnanno- */
Sfr ( CKSEL , 0x85 );

Sfr ( OSCCON , 0x86 );

Sfr ( CKRL , 0x97 );

[ X e Keyboard control registers ----------------- */
Sfr ( KBLS, 0x9C);

Sfr ( KBE, 0x9D);

Sfr ( KBF , Ox9E );

R SPl - */
Sfr ( SPCON, 0xC3 );

Sfr ( SPSTA, 0xC4 );

Sfr ( SPDAT, 0xC5 );

[*e-e- - R o e */
Sfr( AUXR , Ox8E);

Sfr ( AUXR1, O0xA2);

Sfr ( FCON, 0xD1);

[*e-e- - Edata ------------mmomm - */

Sfr ( EECON,

0xD2 )

i

ATMEL
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3. Assembler 51 Examples

3.1 UART
Mode 1 (8 bit) with Timerl

$I NCLUDE  (reg_c51.1NC

org 000h
I'jmp begin

org 23h
ljnp serial _IT

;/**

; * FUNCTI ON_PURPCSE: This file set up uart in nobde 1 (8 bits uart) with

; * timer 1 in node 2 (8 bits auto reload timer).
; * FUNCTI ONLI NPUTS: voi d
* FUNCTI ON_QUTPUTS: voi d
N
org 0100h

begi n:
MOV SCON, #50h; /* uart in node 1 (8 bit), REN=1 */
ORL TMOD, #20h; /[* Timer 1 in node 2 */
MOV TH1, #OFDh; /* 9600 Bds at 11.059MHz */
MOV TL1, #OFDh; /* 9600 Bds at 11.059MHz */
SETB ES; /* Enable serial interrupt*/
SETB EA; /* Enabl e gl obal interrupt */
SETB TR1,; /* Timer 1 run */
IMP $; /* endless */

T

1

; * FUNCTI ON_PURPCSE: serial interrupt, echo received data.
;¥ FUNCTI ONLI NPUTS: P3. O(RXD) serial input
* FUNCTI ON_QUTPUTS: P3.1(TXD) serial output
;o
serial _IT:

JNB RI,EMT_IT ; test if it is a reception
CLR RI ; clear reception flag for next reception
MOV A, SBUF ; read data fromuart
MOV SBUF, A ; wite same data to uart
LIMP END_IT
EMT_IT:
CLR TI ; clear transmition flag for next transmition
END_I T:
RETI
end
14 |
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3.2 Mode 1 (8 bit) with Timer2

4346A-8051-06/04

$I NCLUDE  (reg_c51.1NO

org 000h
Ijnp begin

org 23h
ljmp serial _IT

;/**
* FUNCTI ON_PURPCSE: This file set up uart in node 1 (8 bits uart) with
* timer 2 in baud rate generator node.

*

FUNCTI ON_I NPUTS: voi d
;¥ FUNCTI ON_OUTPUTS: void

*/
*/

;o
org 0100h
begi n:
MOV SCON, #50h; /* wuart in node 1 (8 bit), REN=1 */
ANL T2CON, #0FOh; /* EXEN2=0; TR2=0; C/ T2#=0; CP/RL2#=0; */
ORL T2CON, #30h; /* RCLK = 1; TCLK=1; */
MOV TH2, #0FFh; /* init value */
MOV TL2, #0FDh; /* init value */
MOV RCAP2H, #0FFh; /* reload val ue, 115200 Bds at 11.059MHz
MOV RCAP2L, #0FDh; /* reload val ue, 115200 Bds at 11.059MHz
SETB ES; /* Enable serial interrupt */
SETB EA, /* Enabl e gl obal interrupt */
SETB TR2; /* Timer 2 run */
IMP $; /* endless */
;/**
; * FUNCTI ON_PURPCSE: serial interrupt, echo received data.
* FUNCTI ON_I NPUTS: P3. 0O( RXD) serial input
* FUNCTI ON_QUTPUTS: P3.1(TXD) serial output
*/
serial _IT:
JNB RI,EMT_IT ; test if it is a reception
CLR RI ; clear reception flag for next reception
MOV A, SBUF read data fromuart
MOV SBUF, A wite same data to uart
LIMP END_IT
EMT_IT:
CLR TI ; clear transmition flag for next transmition
END_I T:
RETI
end

ATMEL
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3.3 Mode 1 (8 bit) with internal baud rate generator

$I NCLUDE  (reg_c51.1NO

org 000h
Ijnp begin

org 23h
ljmp serial _IT

* FUNCTI ON_PURPCSE: This file set
* internal baud rate generator.

;* FUNCTI ONLI NPUTS: voi d
;¥ FUNCTI ON_OUTPUTS: void

;o
org 0100h

begi n:

MOV SCON, #50h; /* wuart in node 1 (8 bit),

ANL BDRCON, #0EEh;
ORL BDRCON, #0Eh;
MOV BRL, #0FDh;

SETB ES;
SETB EA,

/* Enabl e serial
/* Enabl e gl obal

ORL BDRCON, #10h;

IMP $;

;/**

* FUNCTI ON_PURPCSE: seri al

* FUNCTI ONLI NPUTS: P3. O(RXD) seri al
;* FUNCTI ON_OUTPUTS:

-
serial _IT:

JNB RI,EMT_IT

CLR R
MOV A, SBUF

MOV SBUF, A ; wite sanme data to uart

LIMP END IT
EMTIT:
CLR TI

END I T:
RETI

end

cl ear

BRR=0; SRC=0;
TBCK=1; RBCK=1; SPD=1 */
/* 9600 Bds at 11.059VHz
interrupt*/

/* Baud rate generator

/* endl ess */

P3. 1(TXD) seri al

reception flag for
read data fromuart

in node 1 (8 bits uart) with

*/

run*/

echo received data.

is a reception
reception

clear transmition flag for next transmition
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3.4 Mode 3 (9 bit) Multiprocessor Communications

3.4.1 Master

$1 NCLUDE
TXOK BI T 21H, software flag

org 000h

j mp begin

org 23h
ljnp serial _IT

1
1

1

A

(reg_c51. 1 NC)

* FUNCTI ON_PURPCSE: This file set up uart in node 3 (9 bits uart) with
* timer 1 in baud rate generator node.

* FUNCTI ON_I NPUTS:  P3. 2( | NTO)

* FUNCTI ON_QUTPUTS: void

*/

org 0100h

begi n:

MOV SCON,

#0FOh; /* uart

MOV SADDR, #01h;
MOV SADEN, #0FFh;

ORL TMOD,

#20h;

MOV TH1, #OFDh;
MOV TL1, #OFDh; /* 9600

in node 3 (9 bit), REN=1 */

/* local address */

/* address mask */

/* Timer 1 in node 2 */

/* 9600 Bds at 11.059VHz */
Bds at 11.059VHz */

/* Enable serial interrupt*/

gl obal interrupt */

/* wait P3_2(1NT0)=0 */
/* wait P3_2(INTO)=1 */

/* address node */

/* set software flag */

/* send slave adress */

/* wait the stop bit transmtion */
/* data node */

/* set software flag */

/* send data exanple */

/* wait the stop bit transmition */

SETB ES;
SETB EA; /* Enabl e
SETB TR1,; /* Timer 1 run */
| oop:
JB P3. 2, $;
JNB P3. 2, $;
SETB TBS;
SETB TXOK;
MoV SBUF, #03h;
JB XK, $;
CLR TBS;
SETB TXCK;
MoV SBUF, #55h;
JB XK, $;
SIMP | oop
. / * %

1
1

1

* FUNCTI ON_PURPCSE: seri al
* FUNCTI ON_I NPUTS: P3. 0(RXD) serial input

4346A-8051-06/04
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; * FUNCTI ON_QUTPUTS: none
po*

serial _IT:
JNB TI, END_Test _TI
CLR TI
CLR TxOK

END Test _TI:
JNB Rl , END Test _RI;
CLR RI
JNB RB8, addr ess_node
CLR SMe;

LJMP END_Test _RB8
addr ess_node:

/* test if it is a reception */
/* clear reception flag for next reception */

/* go into data node */

MoV A, SBUF; /* Read receive data */
SETB SMe; /* return into address node after receive data

*/
MoV P2, A

END_Test _RBS8:

END Test _RI:
RETI

end

3.4.2 Slave $I NCLUDE  (reg_c51.1NC)

echo BI T 20H, echo enable bit

TXOK BI T 21H, software flag

org 000h

I'jmp begin

org 23h

ljnp serial _IT

/**

* FUNCTI ON_PURPCSE: This file set up uart in node 3 (9 bits uart) with

* timer 1 in baud rate generator node.

* FUNCTI ON_I NPUTS: voi d

* FUNCTI ON_QUTPUTS: voi d

*/

org 0100h

begi n:
MOV SCON, #OFOh; /* uart in nmode 3 (9 bit), REN=1 */
MOV SADDR, #03h; /* local address */
MOV SADEN, #0FFh; /* address mask */
ORL TMOD, #20h; /* Timer 1 in node 2 */
MOV TH1, #OFDh; /* 9600 Bds at 11.059MHz */
MOV TL1, #OFDh; /* 9600 Bds at 11.059MHz */
SETB ES; /* Enable serial interrupt*/

18 |
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SETB EA; /* Ena
SETB TR1; /* Timer
| oop:
JNB echo, $;
CLR echo ;
SETB TB8S;
SETB TxCOK;
MoV SBUF, #01h;
JB XK, $;
CLR TBS;
SETB TxOK;
MoV SBUF, A;
JB XK, $;
LIMP | oop
R

*
1

FUNCTI ON_PURPOSE:

bl e gl obal interrupt */
1 run */

/* wait data to echo */

/* disable echo */

/* address node */

/* set software flag */

/* send master adress */

/* wait the stop bit transmition */
/* data node */

/* set software flag */

/* send data */

/* wait the stop bit transmtion */

serial interrupt, echo receive data to master

;¥ FUNCTI ONLI NPUTS: P3. O(RXD) serial input

*

; FUNCTI ON_OUTPUTS: none
)
serial _IT:
JNB Tl, END_Test _TI; /* if reception occur */
CLR Tl /* clear transmtion flag for next transmition
*/
CLR TXOK; /* clear software transmtion flag */
END Test _TI:
JNB Rl , END Test _RI; /* test if it is a reception */
CLR Rl ; /* clear reception flag for next reception */
JNB RB8, addr ess_npde
CLR Sve; /* go into data node */

MoV A, SBUF; /* Read receive data */
SETB Swe; /* return into address npde after receive data */
SETB echo
END_Test _RBS8:
END Test _RI:
RETI
end

LIJMP END Test _RB8
addr ess_node:

ATMEL
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3.5 SFR Register $SAVE

Definition $NOLI ST
PO DATA 80H
TCONDATA88H
;--- TCON Bits ---
TF1 BI'T 8FH
TR1 BI'T 8EH
TFO BI'T 8DH
TRO BI'T 8CH
| E1 BI'T 8BH
1 T1 BI'T 8AH
| EO BI'T 89H
1 TO BI'T 88H
P1 DATA 90H
SCON DATA 98H
;--- SCON Bits ----
SM) BI'T 9FH
SML BI'T 9EH
Swe BI'T 9DH
REN BI'T 9CH
TB8 BI'T 9BH
RB8 BI'T 9AH
TI BI'T 99H
RI BI'T 98H
P2 DATA OAOH
| ENO DATA 0A8H
;--- ENO Bits -----
EA BI TOAFH
EC BI TOAEH
ET2 BI TOADH
ES BI TOACH
ET1 BI TOABH
EX1 Bl TOAAH
ETO BI TOA9H
EXOBI TOA8H
P3 DATA 0BOH
;--- P3 Bits -------
RD BI'T 0B7H
R BI'T 0B6H
T1 BI'T 0B5H
TO BIT 0B4H
I NT1 BI'T 0B3H
I NTO BI'T 0B2H

20 |
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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 ------
CcY 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 ODFH
CR BIT ODEH
CCF4 BIT 0DCH
CCF3 BIT 0DBH
CCF2 BIT 0DAH
CCF1 BIT 0D9H
CCFO BIT 0D8H
ACC DATA OEOH
AIMEL
I ©
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B DATA
SP DATA
DPL DATA
DPH DATA
PCON DATA
TMOD DATA
TLO DATA
TL1 DATA
THO DATA
THL DATA
AUXRDATAO8EH
CKCONODATAO8Fh
SBUF DATA

ATMEL

OFOH

81H
82H
83H
87H

89H
8AH
8BH
8CH
8DH

99H

;-- Baud Rate generator

BRL DATAO9AH

BDRCON DATA 09BH

i

Keyboar d

KBLSDATAQ9CH
KBEDATAO9DH
KBFDATAO9EH

;--- Watchdog timer

WDTRSTDATAOAGH
WDTPRG DATAOA7H

SADDRDATAOA9H
CKCON1DATAOAFH

| EN1DATAOB1H
| PLIDATAOB2H
| PHLDATAOB3H
| PHODATAOB7H

SADENDATAOBOH

T2MODDATA

0C9h
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RCAP2L  DATA 0CAH
RCAP2H DATA 0CBH
TL2 DATA 0CCH
TH2 DATA 0CDH

CMODDATAOD9H

CCAPM)DATAODAH
CCAPMLDATAODBH
CCAPM2 DATAODCH
CCAPNMBDATAODDH
CCAPWADATAODEH

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
CKSELDATA085H
CKRLDATAO97H

;M SC
AUXR1DATAOA2H

ATMEL
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; Flash control
FCON DATA OD1H

; EEDat a
EECONDATAOD2H

$RESTORE
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