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ECE 372 – Microcontroller Design 

UARTs and Peripheral Pin Mapping 

  Universal Asynchronous Receiver Transmitter (UART) 
  Utilize serial transmission to communicate between two components 

(e.g. PICs, desktop, modem) 
  Communication must occur on a mutually known rate 

  baud rate (bits per second) 

  Minimally requires only two connection 
  TX: Transmitting 
  RX: Receiving 
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  Universal Asynchronous Receiver Transmitter (UART) 
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  RS-232/EIA232 
  Defines both serial communication protocol and voltage levels 
  Different voltage levels allows for long range communication between 

devices 
  0: +3 to +15 V 
  1: -3 to -15 V 

  Requires conversion chip for interfacing PIC with desktop computer 
  May also require a NULL modem cable/adapter 
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  Basic UART Configuration 
  UxMODE: configure transmission format 

  PDSEL: number of bits (8/9) and parity (no/even/odd) 
  STSEL: stop bits (1/2) 
  UARTEN: enable UART 
  BRGH: set baud rate generator to (high/low) speed 

  UxSTA: configure how interrupts and generated 
  UTXEN: enable transmission 
  UTXISEL: controls when UxTXIF is set 
  URXISEL: controls when UxRXIF is set 

  UxBRG: configure baud rate 
  PORT : Value read directly from the port 

  UxRXREG: reads received characters from receive buffer 
  Receive buffers stores last four received characters in FIFO 

  UxTXREG: write characters to transmit to transmit buffer 
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  UART Receive (8N1) 

  UART Transmit (8N1) 
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  UART Baud Rate Configuration 
  BRGH = 0 

  Baud Rate = FCY / (16 * (UxBRG + 1)) 
  UxBRG = FCY / (16 * Baud Rate) - 1 

  Example: Baud Rate = 115200 
  FCY = (7372800 * 4) / 2 
  FCY = 14745600 
  UxBRG = 14745600 / (16*115200) – 1 
  UxBRG = 7 

  BRGH = 1 
  Baud Rate = FCY / (4 * (UxBRG + 1)) 
  UxBRG = FCY / (4 * Baud Rate) - 1 

  Example: Baud Rate = 115200 
  FCY = (7372800 * 4) / 2 
  FCY = 14745600 
  UxBRG = 14745600 / (4*115200) – 1 
  UxBRG = 31 
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  UART Baud Rate Error  
  Baud rate may not be exact depending in desired rate and FCY frequency 
  Can calculate baud rate error 
  BRGH = 0 

  UxBRG = 7 
  Baud Rate = FCY / (16 * (UxBRG + 1)) 
  Baud Rate = 14745600 / (16 * 8) 
  Baud Rate = 115200 

  Baud Rate Error = (115200 – 115200)/115200 = 0%  

  BRGH = 1 
  UxBRG = 31 
  Baud Rate = FCY / (4 * (UxBRG + 1)) 
  Baud Rate = 14745600 / (4 * 32) 
  Baud Rate = 115200 
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  UART Baud Rate Error  

ECE 372 – Microcontroller Design  
UART Configuration and Reprogrammable Port Mappings 

  UART Baud Rate Configuration 
  Q: Where’s the TX and RX pins on the PIC24F? 

  A: No Dedicated Pins. 
  Instead, any RP pin can be utilized 
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  Peripheral Pin Selection (i.e. reprogrammable pin mapping) 
  Input Mapping: Maps specific RP input pins to peripheral inputs 

  RPINRx: Input mapping for peripheral input to RPx pin 
  Must consult datasheet to determine RPINRx register and bits needed to specific pin 

peripheral 
  Value assigned to bits within RPINRx register correspond to PRx pin number 
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  Peripheral Pin Selection (i.e. reprogrammable pin mapping) 
  Output Mapping: Maps specific peripheral outputs to RP pins 

  RPORx: Output mapping for peripherals outputs from specific peripheral inputs 
  Must consult datasheet to determine RPORx register for specific RPy outputs 
  Two RPy outputs are mapped to 4-bits within each RPOPx register 
  Value assigned to bits within RPORx correspond to specific peripheral outputs 
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RPOR4bits.RP8R = 3; 
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