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Parallel vs. Seria

« Transmitting: parallel-in serial-out shift register
e Receilving: serial-in parallel-out shift register

Parallel transfer Serial transfer

DO

Recelver

Sender

Receiver
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 dce|
Synchronous vs. Asynchronous
e Synchronous: transfer a block of data at a time
« Asynchronous: transfer a single byte at a time

 |C chips for serial communications
— UART (Universal Asynchronous Receiver-Transmitter)

— USART (Universal Synchronous-Asynchronous Receiver-
Transmitter)
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Communication Types
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 dce
Protocol

« A set of rules agreed by both the sender and
receiver on
— How the data is packed
— How many bits constitute a character
— When the data begins (start bit) and ends (stop bit)
— Framing: between start and stop bits
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Data transfer rate

* bps (bits per second)
e baud rate
— The number of signal changes per second

e As far as the conductor wire is concerned, the baud
rate and bps are the same, and we use the terms
Interchangeably
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m RS232 Standard

e [N RS232
- Bit1l:-3~-25V
— Bit0: +3 ~+25V
— -3 to +3 is undefined

RS232 Connector DB-25 r

=X
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7 RS232 Standard

RS232 Connector DB-9

RS232 DB-9 Pins

W alE i Pin Description

‘ Data carrier detect (-DCD)
Received data (RxD)
Transmitted data (TxD)
Data terminal ready (DTR)
Signal ground (GND)

Data set ready (-DSR)
Request to send (-RTS)
Clear to send (-CTS)

Ring indicator (RI)
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N
Data Communication

« Simplest connection between a PC and
microcontroller requires a minimum 3 pins

— TxD, RxD and GND

DTE DTE
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m 8051 Connection to RS232

8051
MAX232
i Ml e 5 (5)
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Serial Communication Programming

e Make sure that the baud rate of 8051 matches the
baud rate of PC’s COM port

110 9600
300 14400
600 19200
1200 38400
2400 57600
4800 115200
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Serial Communication Programming

e Use Timer 1 to set baud rate

11.0592 MHz
' 2
XTAL | Machine cycle freq -3 8800 Hz ’
oscillator 921.6 kHz By UART o trer 1
To set the
Baud rate

f=11.0592 /12 = 921.6 kHz,
fuarr = 921.6 kHz / 32 = 28,800 Hz

28,800 / 3 = 9600 where -3 = FD (hex) is loaded into TH1
28,800/ 12 = 2400 where -12 = F4 (hex) is loaded into TH1
28,800 / 24 = 1200 where -24 = E8 (hex) Is loaded into TH1
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dce .
SBUF Register

« 8-bit register used solely for serial communication

— Data to be transferred via TxD must be place in SBUF
— SBUF holds the data received by 8051 RxD

MOV SBUF, #’'D’ ;load SBUF=44h, ASCII for ‘D’
MOV SBUF, A ;copy accumulator into SBUF
MOV A, SBUF ;copy SBUF i1nto accumulator
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SCON Regqister

o 8-bit register used to program the start bit, stop bit,

and data bits of data framing, among other things

Receive enable
Active HIGH

Transmit interrupt
Finish transfer 8-bit

Receive interrupt
A byte received
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SCON Register

e SM2
— This enables the multiprocessing capability of the 8051

SMO SM1
0 0 Serial Mode 0
0 1 Serial Pde 1, 8-bi15 data,
1 stop :lt, 1 start bit
1 0 Serial Mode .
1 1 Serial Mode 3 Only mode 1 1s

of interest to us
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PCON Register

e 8-bit register
— SMOD =1 - double the baud rate

smobl | | GFl | GF0O | _PD__ IDL_

SMOD —1_’“ 57600 Hz
4
Machine cycle freq To timer

11.0592 MHz

XTAL
oscillator

921.6 kHz

SMOD =

1 To set

28800 Hz the Baud
0
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“# Example 1

 Write a C program for 8051 to transfer the letter “A”
serially at 4800 baud continuously. Use 8-bit data
and 1 stop bit
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Example 1

#include  <reg51.h>
void main( void ){
TMOD = ;

TH1 = ;
SCON = ;
TR1 ;
while (1) {
SBUF = ‘A’
while (Tl ==
Tl = ;

);

/[luse Timer 1, mode 2
/14800 baud rate

//[place value in buffer
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Example 2

 Program the 8051 in C to receive bytes of data
serially and put them in P1l. Set the baud rate at
4800, 8-bit data, and 1 stop bit.
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Example 2

#include  <reg51.h>
void main( void ){
unsigned char mybyte;

TMOD = : /luse Timer 1, mode 2
TH1 = : //4800 baud rate
SCON = ;
TR1 = 7; [/start timer
while (1) { lIrepeat forever
while (Rl == 0); /lwait to receive
mybyte = SBUF; //save value
P1 = mybyte; [lwrite value to port
RI = (;
}
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