How To Modify OPEN-ROBOT’s PIC18F4520 Firmware

Introduction:

This document will explain the process of modifying OPEN-ROBOT’s PIC18F4520
firmware. The PIC18F4520 firmware was created using the CCS C Compiler and also
integrates a CCS bootloader. This bootloader allows for firmware upgrades without

requiring the use of a PIC programmer unit. This document will focus on using the
PCWH IDE version of the CCS C compiler.

Requirements:

You will need to purchase or have access to a suitable CCS C compiler for the
PIC18F4520. I recommend purchasing the PCHW IDE version of the compiler.
However, you can use the PCH command line compiler and achieve the same results, but
just without the ease of an IDE. You can check out the compilers by following the link
below.

http://www.ccsinfo.com/content.php?page=ideoverview

Download the latest version of the PIC18F4520 firmware from the OPEN-ROBOT
website. After the download is complete, be sure to extract the zip files to a suitable
location.

Getting Started with the PCWH Compiler:

ci PEW C Compiler IDE

File Project Edit Options Compile Yiew Tools Debug Help
e HEasd [Micochip PICTE v

Figure#1. Run PCWH IDE.
Go ahead and run the PCWH IDE. Click Open from the File menu and browse to the

location where you unzipped the PIC18F4520 firmware files. For this example the latest
version of the firmware happens to be “OPEN_ROBOT_ PIC18F4520 V2.c”.
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Figure#2. Open Firmware C-File.

Select to view the details of the listed files and select the ¢_auto file.

¢ PCW C Compiler IDE

File Project Edit Options Compile “iew Tools Debug Help

hE Heed B ||| Meceros v || Gl |
OPEN_ROBOT_PIC18F4520_v2.c |

FEEEETTEL I ET R E T T ET R i i i i i idididdiiiiidiidididdiiiidiidiididiiidiiiiiiiiiiiiii
/¢4 This program utilizes a PIC18FA4528 to read/write data to RFID tags, polli/fi/f/

// connected sensors and control the motion of the two GH-8 Gearhead FriFd 15
// motors using PID velocity & position control & low-cost WW-82 encoders. /7777
// Commands are recieved by the PIC's UART via ZigBee, XBee wireless fAifs
// Transcievers, or a direct connection with a laptop/desktop/pda. FEEFF
/¢ The PI motor control code was originally written by Pete Skeggs of FEEEY
/{ Hubotics, but has been modified and added to by Abe Howell. Hore FEEFF

// specifically, fabe has modified the PI control and has added full PID Filf
/# velocity and position control along with numerous other functionalities,//7/77f
f# like the ability to read and write to RFID tags using the SonMicro RFID /7777
// Chip Hodule and the entire serial command set that allows a high-level /////

// to control/communicate with the OPEH-ROBOT Board. Filf
// Please refer to www.abotics.com for more information FIiFF
/4 or visit www.nubotics.com for additional information related to the i
/4 W-82 Wheel Encoders. Send comments or questions to abe@abotics.com FHEEY
/# Hope you find this program useful in your robotics journey. Frilf
/f 1 make no gurantee or warrenty with regard to this program. FEEEd
// Sincerely Abraham L. Howell Fiiiy
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#include <OPEM_ROBOT_PIC18F4528 UZ.h>
Figure#3. Source code displayed in IDE window.

How to Modify PIC18F4520 Firmware. Abe Howell’s Robotics, August 6, 2008 2



After opening the source c-file you will see the source-code populated in the IDE window
as shown above in figure#3.

i PCW C Compiler IDE

File Project Edit Options Compile “iew Tools Debug Help

e HESEEF B MockPo: v | S
OFEN_ROBOT_PIC18F4520 W2.c OFEN_ROBOT_PICI8F4520 W2 h

#include <18F4528.h>
ftdevice ==16 ADC=8

#tinclude <bootloader_open_robot.h>

ftfuses HS,MOLUP ,WDT2848,PUT,NOBROYNOUT ,HOPROTECT
#tuse delay({clock=2?0000000)
ftuse rs232(baud=1152688, xmit=PIN_C6, rcv=PIH_C7,ERRORS,DISABLE_INTS,RESTART_WDT)

Figure#4. Open header file.

Now open the corresponding h_auto_file or header file. The source code will be
displayed on a second tab. You should notice that the only include file is as follows
“bootloader open robot.h”. This include is very important because it lets the compiler
know that we are using the bootloader in the firmware.

" CCSPCHC Cnmp.l:er Version 3.242

"G Reqistered to; @
W‘“ Abe Howell's Robotics | Abraham Howell 7]

= mmm.f e e sm— A AR R
5t:ttlngs'-,hdmlnlstratur'-,Dt:sktup\DF"EN ROBOT_ Docs\OPEN

Files: 9, Statements: 1260, Time: 4 Sec, Lines: 4198

Output files: ERR HEX S¥'M LST COF PJT TRE STA |
0 Errors. 0 Warnings, Time: 4 Seconds |

RAM: - 15%

Figure#5. Compile.

Now we can go ahead and test to be sure that our program compiles successfully. Simply
select “Compile” from the Compile menu or press the F9 key. Once the compile is
complete you will be notified and the amount of ROM and RAM that has been allocated
will be displayed in a pop-up window.

You can now begin modifying the firmware to suit your own needs or simply use this as
a starting point for your own custom firmware creation.
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Architecture of PIC18F4520 Firmware:

The basic architecture of the firmware is to wait for a serial interrupt to occur, read in the
received characters, and once a “‘\r” char is received decipher the command and execute
it.
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Figure#6. Architecture of firmware.

The Timer2 interrupt service routine (ISR) is used to update the velocity and position
control loops at a fixed frequency. Timer?2 is also used to cycle through each of the
analog-to-digital pins and retrieve the most current reading for the attached sensor and
then store it in the appropriate variable. This ensures that the most up-to-date readings are
transmitted when a user requests them.

The Timer0 ISR is used to capture the WW02 Wheel encoder clock signal transitions
from the right encoder.

The external ISR for PIN_BO is utilized to acquire the WW02 Wheel encoder clock
signal transitions from the left encoder.

The above-listed hardware interrupts are the only four used in the firmware.
Communication with the onboard RFID module is achieved by using a software UART.
The remainder of the program is basically a collection of functions that support the
Serial-Based firmware interaction with the outside world and provide an easy to use
interface for controlling OPEN-ROBOT. For additional information, I recommend taking
a look at the OPEN-ROBOT Control Board schematic and the PIC18F4520 1/O
Allocation.

http://www.abotics.com/ExpressPCBs/OPEN_ROBOT_BOARD_SCHEMATIC.pdf

http://www.abotics.com/OPEN_ROBOT DOCS/OPEN_ROBOT_PIC18F4520 10.xls
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