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UART: Universal asynchronous receiver/transmitter
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Step 4: select the serial port operation mode and enable/disable 4 Tyx o
UART reception (SCONX register)

Step 5: enable UART interrupts and set priority (if desired)
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SCONX X

Bit

Symbol

Description

7-6

SMOx-SM1x

Serial Port Operation Mode

00: Mode 0: Shift Register Mode

01: Mode 1: 8 Bit UART, Variable Baud Rate
10: Mode 2: 9 Bit UART, Fixed Baud Rate

11: Mode 3: 9 Bit UART, Variable Baud Rate

SM2x

Multiprocessor Communication Enable
The function of this bit depends on the Serial Port Operation Mode.
Mode 0: No effect.
Mode 1: Checks for valid stop bit.
0: Logic level of stop bit is ignored.
1: RIx will only be activated if stop bit is 1
Mode 2 & 3: Multiprocessor Communications Enable.
0: Logic level of 9" bit is ignored.
1: RIx is set and an interrupt is generated only when the 9 bit is 1 and the received address matches
the UARTXx address or broadcast address.

RENXx

Receive Enable
0: UARTX reception disabled
1: UARTX reception enabled

TB8x

9th Transmission Bit
The logic level of this bit will be assigned to the 9th transmission bit in Modes 2 & 3. Itis not used in Modes 0 & 1.
Set or cleared by software as required.

RB8x

9th Receive Bit
This bit is assigned the logic level of the 9th bit received in Modes 2 & 3. In Mode 1, if SM2x is 0, RB8x is assigned the logic level
of the received stop bit. RB8 is not used in Mode 0.

TIx

Transmit Interrupt Flag

Set by hardware when a byte of data has been transmitted by UARTx (after the 8t bit in Mode 0, or at the beginning of the stop
bits in other modes). When the UARTX interrupt is enabled, setting this bit causes the CPU to vector to the UARTX ISR. This bit
must be cleared manually by software.

Rix

Receive Interrupt Flag
Set by hardware when a byte of data has been received by UARTX (as selected by the SM2x bit). When the UARTX interrupt is
enabled, setting this bit causes the CPU to vector to the UARTX ISR. This bit must be cleared manually by software.

markalex0l2@gmail.com pn '7x'700


http://www.elecstudy.org/

PCON— 7900 nj727 NaIx

Bit Symbol Description
UARTO Baud Rate Doubler Enable
7 SMODO 0: UARTO baud rate divide-by-two enabled.
1. UARTO baud rate divide-by-two disabled.
6 SSTATO UARTO Enhanced Status Mode Select
5 Reserved Read is undefined. Must write O.
UART1 Baud Rate Doubler Enable
4 SMOD1 0: UART1 baud rate divide-by-two enabled.
1: UART1 baud rate divide-by-two disabled.
3 SSTAT1 UART1 Enhanced Status Mode Select
2 Reserved Read is undefined. Must write O.
STOP Mode Select
1 STOP This bit will always read ‘0’. Writing a ‘1’ will place the microcontroller into
STOP mode. (Turns off oscillator).
IDLE Mode Select
0 IDLE This bit will always read ‘0’. Writing a ‘1’ will place the microcontroller into

IDLE mode. (Shuts off clock to CPU, but clock to Timers, Interrupts, and
all peripherals remain active).
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Block diagram of Timer 0 in Mode 2 (8-bit Auto-reload mode)
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XxnaalT .1 o narva UART nion

void Init UARTO (void)

{
//-- Set up Timer 1 to generate the baud rate (115200) for UARTO0 -------

CKCON |= 0x10; //-- TlM=1l; Timer 1 uses the SYSCLK 22.11845 MHz
TMOD = 0x20; //-- Timer 1 in Mode 2 (8-bit auto-reload)

TH1 = OxF4; //-- Baudrate = 115200

TR1 = 1; //-- Start Timer 1 (TCON.6 = 1)

T2CON &= OxCF; //-- Timer 1 overflows are used for receive

// and transmit clock. RCLKO=0 and TCLKO0=0

//-- Set up UART(O -----—-—-mmm e e
PCON |= 0x80; //-- SMODO=1 (UARTO baud rate divide-by-2 disabled)
SCONO = 0x50; //-- UARTO Mode 1, Logic level of stop bit ignored

// and Receive enabled
//-- Enable UARTO interrupt -------—-—-—-—----mmmmmm e

IE |= 0x10;
IP |= 0x10; //-- Set to high priority level
RIO = 0; //-- Clear the receive interrupt flag;

// ready to receive more
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XxaalT .2 "o narva UART nion

void Init UARTO_T2 (void)
{
//-- Set up Timer 2 to generate the Baudrate (115200) for UARTO ---

CKCON |= 0x20; //-- T2M=1; Timer 2 uses the SYSCLK 22.11845 MHz

T2CON = 0x30; //-- Timer 2 in Mode 2 (Baudrate Generation Mode)
// RCLKO=1 and TCLKO=1

RCAP2 = OxFFFA; //-- Capture Register value for Baudrate = 115200

TR2 = 1; //-- Start Timer 2 (T2CON.2 = 1)

//—-- Set up the UARTO0 —--——————————"———"————"—"———\——~——(——(——(——(—————————

PCON |= 0x80; //-- SMODO=1 (UARTO BaudRate divide-by-2 disabled)

SCONO = 0x50; //-- UARTO Mode 1, Logic level of stop bit ignored
// and Receive enabled

//-- Enable UARTO0 interrupt --------c-cccccccccccmccccccc e e

IE |= 0x10;
IP |= 0x10; //-- Set to high priority level
RIO = 0; //-- Clear the receive interrupt flag;

// ready to receive more
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.021M n7a7 ni'oo 721 UARTX

(Rix =1 Tix) nu2p1 Mmw7 0'2271 0'Rk¥n1 SCONX MK 1IN
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NITV 0OOXNNY NDNXIE NN Ntva "ni7v"” axn niro 'nw
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. RiXx n'ppin .2

SBUFX "ixn n72'pw i o'x1p .3
27 m'w: x =0 or 1 for UARTO or UART1
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.021M n7a7 ni'oo 7271 UARTX

void UARTO_ISR(void) interrupt 4

{
//-- Pending flags RIO (SCONO0.0) and TIO(SCONO.1)

if ( RIO == 1) //-- Interrupt caused by

{ // received byte
received byte = SBUFO; //-- Read the input buffer
RIO = O0; //-- Clear the flag

new_cmd received=l;

}

if ( TIO == 1) //-- Interrupt caused by
{ // transmitted byte
TIO = 0; //-- Clear the flag

}
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.021M nn*7w? niz'oo *7a1 UARTX
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.021M nn*7w? niz'oo *7a1 UARTX

void Init UARTO (void)
{

//-- Set up Timer 1 to generate the baud rate (115200) for UARTO

CKCON |= 0x10; //-- TlM=1; Timer 1 uses the
// system clock 22.11845 MHz
TMOD = 0x20; //-- Timer 1 in Mode 2 (8-bit auto-reload)
TH1 = OxF4; //-- Baudrate = 115200
TR1 = 1; //-- Start Timer 1 (TCON.6 = 1)
T2CON &= OxCF; //-- Timer 1 overflows are used for receive

// and transmit clock. RCLKO=0 and TCLKO0=0

//-- Set up the UARTO

PCON |= 0x80; //-- SMOD0O=1 (UARTO baud rate divide-by-2
//  disabled)
SCONO = 0x50; //-- UARTO Mode 1, Logic level of stop bit

// ignored and Receive enabled

//-- Enable UARTO interrupt

IE |= 0x10;

RI0O = 0; //-- Clear the receive interrupt flag;
// Ready to receive more

TIO = 1; //-- TX0 ready to transmit
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.021M nn*7w? niz'oo *7a1 UARTX

SBUFX Mix7 iIm namd My amw n7'nn e
.Yy N0 n''nna SCONX Nk ma "1"-% Tix nxa'o n'vn ¢
NI "'y 271 oINa ("0") Tix nrfaro ni7? nratn ¢

int i,n;
char sendbuf[20];

//-- Buffer to hold string for

// transmission
n = sprintf (sendbuf, "Hello! %c", '\0');
for (i=0; i<n; i++)
{
while (TIO == 0); //-- Wait while the transmission is
// going on
TIO = 0; //-- Clear TIO
SBUF0 = sendbuf[i]; //-- Load the serial buffer
// with the char to send

28
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