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Ideas for Projects Using PIC Microcontrollers

ÅTR sequencer

ÅMemory keyer

ÅCW keyboard

ÅStation power controller

ÅRotor controller

ÅTone generator

ÅTest equipment controller

ÅSpeaker / audio router

ÅRepeater controller

ÅFox hunt tx controller

ÅRadio control

ÅMorse code decoder

ÅAPRS encoder

ÅFrequency counter

ÅBattery monitor

ÅAudio meter



Hardware Options

Design your own hardware
Use existing 

prototype board

Use pre-assembled 

hardware platform

Software Options

Write your own firmware Write your own PC software
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Picking a Microcontrolleré

Selection Criteria for Ham Radio Projects

Å Cheap

Å Easy to program (relatively)

Å Serial interface (for control and configuration)

Å Fast

Å Non-volatile flash memory (program and data)

Å 5V supply and I/O

Å Wide variety of IO besides digital in/outé

ïA/D converter, SPI, UART, I2C, PWM (tone), etcé

Å DIP package

Å Code examples

Å Big eco-system

Å RF immune 

Å Low noise generation



Microcontroller Suppliers



Devices for Hobby Projects

Basic Stamp
Arduino

Atmel AVR

Microchip 

PIC

Chips Modules Boards

SRS TR-1 Board



Lets Pick the PICé   whatôs a PIC?

ÅProduct of Microchip Technology

ÅPIC1640 originally developed by General Instrument's 

Microelectronics Division

ÅPIC = "Programmable Interface Controllerñ

ÅPICs are low cost & widely available

ÅLarge user base

ÅLow cost or free development tools

ÅIn 2008 Microchip shipped its 

6,000,000,000th PIC processor



PIC

18Fxxxx

Family



Whatôs Inside a PIC 18Fxxxx CPU Chip?







Lets Use the 18F2620é

Å CPU Up to 10 MIPS performance (40 MHz)

Å C compiler optimized RISC architecture 

Å 8 x 8 Single Cycle Hardware Multiply 

Å System Internal oscillator support 31 kHz to 8 MHz 

Å Fail-Safe Clock Monitor ïallows safe shutdown if clock fails 

Å Watchdog Timer with separate RC oscillator 

Å Wide operating Voltage range; 2.0V to 5.5V 

Å nanoWatt Power Managed Modes Run, Idle and Sleep modes 

Å Idle mode currents down to 5.8uA typical 

Å Sleep mode currents down to 0.1uA typical 

Å Analog Features 10-bit ADC, 10 channels, 100K samples/second 

Å Programmable Low Voltage Detection Module 

Å Programmable Brown-out Reset module 

Å Two Analog comparators with input multiplexing 

Å Peripherals Master Synchronous Serial Port supports SPI Ê and 

I2CÊ Master and Slave Mode 

Å EUSART module including LIN bus support 

Å Four Timer Modules 

Å Up to 2 PWM outputs 



18F2620 ï18F4620 ï18F8722

All code compatible, just more pinsé

28 Pins

40 Pins

80 Pins
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Minimum Configuration ïñBlinkyò

PicKit2 Programmer

Power Input



19 User Configurable I/O Pins

PicKit2 Programmer

Power Input

6 Analog Input

Or 

Digital I/O Pins

13 Digital I/O Pins



Many Special Purpose I/O Pins

PicKit2 Programmer

Power Input

6 Analog Input

Or 

Digital I/O Pins

Timers

PWM

SPI / I2C

Clock SPI Data In

or I2C Data

SPI data out

UART

Interrupt

PWM



Howz That Work?



Minimum Configuration ïñBlinkyò

PicKit2 Programmer

Power Input



Letôs add some additional input / output devices

Analog 

Inputs

Digital 

Inputs

Digital 

Outputs



Now lets add an RS-232 Interface

RS-232 

Interface



Topics

ÅHam radio applications

ÅMicrocontroller basics

ÅHardware design examples

ÅImplementing your design

ÅSoftware tools

ÅSoftware examples



Design Your Own Boards

Low cost prototype PCB services

Free design tools

Prototype quality ïDrilled and plated

Production quality ïDrilled, plated, 

solder mask, silkscreen

Prototypesé

Minimum order 2 boards

~$120 and up for 2

Or get 3 boards 2.5ò x 3.8ò for $52

www.expresspcb.com

www.pcbexpress.com

www.pcb123.com



Free Schematic Editor



Free Layout Editor



Use an bare ñoff the shelfò

Project Board
Examples from ME Labs

Blank Boards

Simple Prototype Boards

Multi-purpose Prototype 

Boards



Use an ñoff the shelfò

Project Board with Firmware

SRS TR-1 Board



TR1 ïProject Board

SRS TR-1 Board



TR1 Board



TR1 I/O

Block Diagram



TR1 Serial Interface

RS-232

RS-485
ñSierraBusò
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Software Development Flow

Edit source code

Compile 

program

Download into 

CPU

Run program

Use any ASCII text editor
test.c

Compile or assemble into executable file
test.hex

Use PicKit2 or similar programmer to 

transfer the .hex file into the program store

flash memory in the PIC

Itôs alive !



Compilers ïMicrochip MPLAB IDE & Assembler

Text editor

Assembler

Debugger

Free !


