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OUTLINE

• USART Communication on PIC

• Introduction to PIC18 Series
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Introduction
PIC16F877 has two serial I/O modules:

• The Universal Synchronous Asynchronous 
Receiver Transmitter (USART) module
 Asynchronous (full duplex)
 Synchronous - Master (half duplex)
 Synchronous - Slave (half duplex)

• Master Synchronous Serial Port (MSSP)
 SPI mode
 I2C mode
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USART

• Universal Synchronous and Asynchronous 
serial Receiver and Transmitter

• A standard I/O device that provides 
conversions between serial and parallel 
data
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• For asynchronous communication, only 
three lines are needed
– Common ground
– Transmit data (TX)
– Receive data (RX)

• Full-duplex

• Note that the transmit line on one end is the 
receive line on the other end
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Asynchronous Serial
Communication
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Asynchronous Serial
Communication – Cont.

• The transmit line idle signal is 1 (mark)
• The transmitter signals the start of a frame by 

asserting a 0 (space) on TX
• At regular intervals (the baud rate), the 

transmitter asserts the bits of data, least 
significant first

• One or two stop bits (1) terminate the frame
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• For synchronous communication, only 
three lines are needed
– Common ground
– Data (DT)
– Clock(CK)

• Half-duplex
– Transmission and reception do not occur at 

the same time.
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USART Asynchronous Mode
• In this mode, the USART uses standard non-
return-to-zero (NRZ) format (one start bit, eight or
nine data bits and one stop bit).

• The USART transmits and receives the LSb first.

• Parity is not supported by the hardware, but can 
be implemented in software (stored as the ninth
data bit).

• Asynchronous mode is stopped during SLEEP.
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Transmitter Block Diagram
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Receiver Block Diagram
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TXSTA Register
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RCSTA Register
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USART Baud Rate Generator

• SPBRG register controls 
the period
• In asynchronous mode 
BRGH (TXSTA<2>) also 
controls the baud rate. In 
synchronous mode bit 
BRGH is ignored.
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The SPEN bit (RCSTA<7>), and the TRIS bits, have to 
be set in order to configure the RC6/TX/CK and

RC7/RX/DT pins for the USART.
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USART Asynchronous Transmission
Steps to follow when setting up a Asynchronous Transmission:
1. Initialize the SPBRG register for the appropriate baud rate. If 
a high speed baud rate is desired, set the BRGH bit.
2. Enable the asynchronous serial port by clearing the SYNC bit 
and setting the SPEN bit.
3. If interrupts are desired, then set the TXIE, GIE and PEIE 
bits.
4. If 9-bit transmission is desired, then set the TX9 bit.
5. Enable the transmission by setting the TXEN bit, which will 
also set the TXIF bit.
6. If 9-bit transmission is selected, the ninth bit should be loaded 
in the TX9D bit.
7. Load data to the TXREG register (starts transmission).
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USART Asynchronous Reception
Steps to follow when setting up an Asynchronous Reception:
1. Initialize the SPBRG register for the appropriate baud rate. If a 
high speed baud rate is desired, set bit BRGH.
2. Enable the asynchronous serial port by clearing the SYNC bit,
and setting the SPEN bit.
3. If interrupts are desired, then set the RCIE, GIE and PEIE bits.
4. If 9-bit reception is desired, then set the RX9 bit.
5. Enable the reception by setting the CREN bit.
6. The RCIF flag bit will be set when reception is complete and an 
interrupt will be generated if the RCIE bit was set.
7. Read the RCSTA register to get the ninth bit (if enabled) and
determine if any error occurred during reception.
8. Read the 8-bit received data by reading the RCREG register.
9. If any error occurred, clear the error by clearing the CREN bit.
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Timing Diagrams [1/3]
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Timing Diagrams [2/3]

A third write to TXREG overwrites Word2
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Timing Diagrams [3/3]
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Introduction to PIC18 Series

Features: 
• Increased flash (16k words for the PIC18F4520)
• Increased RAM (1536 bytes for the PIC18F4520)
• Extended configuration bits
• Much deeper call stack (31 levels deep)
• The call stack may be read and written
• Two levels of interrupt priority
• Enhanced memory management (can acess the 
SFRs without switching banks; but not the GPRs)
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Introduction to PIC18 Series

Features: 
• New instructions
• 8x8 hardware multiplier
• Indexed addressing mode (PLUSW)
• Extending the FSR registers to 12 bits, allowing 
them to linearly address the entire data address 
space
• C has overtaken assembly 
• We will use MPLAB C18 Student Edition.


