Getting started with the K-Junior robot: A step-by-step
guide for writing, compiling and executing a C application
on the K-Junior robot
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1. Robot application development using the CCS PIC C @npiler

A. Tools Installation

Instructions for installing the tools are given in section 3 of the KJOSManlisage of the PIC C Compiler
B. Adding your application to the existing K-Junior Operating System Code

The K-Junior OS manages the resources of K-Junior and itesngdall to access the embedded hardware. In order to run yc
application, its code has to be included in the OS source code.

0 Step 1- Copy on your PC the director)<“JuniorOS_Sources” (the latest source code of the K-Junior

O Step 2- Start the PIC C compilgyou can either use the short-cut on the Windows dediS&sii, or the menu

bar «Sart/ Programmes/ PIC-C » )

U Step 3— On the upper menu bar click on therdject” tab and in the dialog box select the file
“KJOs.pjt” from the directory «&-JuniorOS / K-JuniorOS Sources » copied in your PC. This is the
project file for the OS and for your application.

The files included in the project are presented in the table below.

Files Included in The Project

File Purpose

KJOs.pjt - the project file

KJOs.c Primary file containing thenain program; in this file you will include your variables, ftions and code.

KJunior.c | This second file contains the low level functionsdocessing the K-Junior robot hardware (*).

variables.c - file containing the internal variables (*)

versions.txt - file containing the description of the modifications dahevery version

KJunior.h - header file containing the functions prototypes you usdhen®-Junior parameters (quartz frequency, baud rate etc) (*)
constants.h - header file containing the constants definitions (*)

16f887.h - header file containing the registers addresses of dwegsor (*)
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WARNING 1t is strongly recommended that the files marked with ¢*pé edited only by the experienced users, who ma
want to improve the K-Junior behavior.

O Step 4- Click on the “View” tab and check the “ProjedteB” box. The project files will be display in
the left side window, as in the figure below.
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Figure 1: Display the “Project Files” window
U Step 5- Select the fileKJOs.c” from the list and include your code

The “KJOs.c” file contains the “main” function, which alreadycludes an infinite loop. Here you can
insert code for repetitive tasks — as seen in @dur

[z moEl

(D Project Edit Search Options icummle View Tools Debug Document UserToolbar @
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Compile Build Build All Clesn LookypPart E'“cgi':’" Debug C/ASMList SymbolMap Call Tree  Statistic  Debugfile

#include "KJunior.h”

char x1, x2:

fiseparate L

1 void main(void)

/Add your code here

KJunior_init():

if ((SerialCommandOK 1 (Enable RS23Z Control 1
SerialCommandHandler () ;

[v]
3]

A e Insert Pit: HOS D robotul K_iuniortrobot K-JuniorlK-Xurior CDUJOS source codelkios.c
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Figure 2: Screenshot from thKJOs.c” file

O Step 6— Click on the Compile” tab and select the target chip: first select “Pa¥bit”, then press
“Lookup Part” button and select PIC16F887 in theatj box, as seen in figure below.
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Figure 3: Select the target chip

U Step 7- Within the ‘Compile” menu press the “Compile button” to compile th€JOs.c” file
(which now includes also your code). If there isamoor in your code click on tH8uild All” button to
generate the executable program for your projeet:€JOs.hex’, which must then be uploaded into K-

Junior robot.
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Figure 4:CCS C Compiler (PCW version)

Compilation Options

Options Purpose

Compile = Compiles all the units in the current project or a single unit seléwisdthe drop-down menu.
Build Compiles units that have changed since the last compilation and rebailpioject.
Build All  Compiles all the units and builds the current project, using thentwoenpiler.
Clean Deletes the output files for the project.
The files resulted after compiling and building the project are sumrddrizbe table below.
Compilation Files

File Purpose

*.err Error file generated by each unit.
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*.esym Unit symbol file generated by each unit.
KJOs.hex = Executable program generated for the project
KJOs.Ist  C and ASM listing file generated for the project.
KJOs.sym Project symbols file generated for the project.

KJOs.cof  Debugger file generated for the project.

2. Upload your application on the K-Junior

You can upload the modified KJO.c by usifigy Bootloader, included in the K-Junior CD
ATTENTION: For safety usage, make sure your resulting progtaes not occupy more th&%»% of
the ROM memory. You can see the used ROM percentage after thedBuUit command, as shown in
figure below
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Files: 10, Statements: 1094, Time: 4 Sec, Lines: 4346
Output files: ERR HEX SYM LST COF PJT TRE STA
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Figure 5: The window that reports information aftBuild All” command

For more information about the uploading proceksage read the KJIOSManual (section USAGE OF
THE K-JUNIOR UPLOADER)

Please follow these steps for uploading your oension of KJOs using thEny Bootloader:
First connect your K-Junior to your computer witle 1JSB cable.
Launch the K-Junior Uploader SoftwarinybldWin.exe”.
Configure the uploader:
0 Look in <<My Computer>Properties>Device ManagerPorts >> to find what COM port is
assigned to K-Junior robot.
0 Select the correct COM port. If the K-Junior's CQidrt doesn’t appear, the COM port name can
be directly written, or push the Search button.
0 Setthe Baud Speed to 19200

YV V V
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0 Browse to find your KJOs.heX file.
» Press the K-Juniofurn On button andmmediately click on Write Flash button (the bootloader waits 1
second to receive the programming data, and threpguo the resident application on the robot)olf fail
to click on the Write Flash button within 1 s, t¢AJunior off and try again.
Another way is to use thReset Button: press and hold the K-JuniorReset Button, release itand
immediately click onWrite Flash button.
Wait until the uploading process is finished.
» Once the uploading is finished, your applicatiodluded in the modified firmware will start autoncatily.
Your application remains in the robot memory and b restarted every time you turn on the robot, o
reset it.

A\

S=1E
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contact claudiu. chiculitai@ugal.ro

COR3 http: A, et ugal.rodcchiculitalsoftware/picbootloader. htm

COME &~

I:DSM? h: Connected to YW ACOMS at 13200

SIS HE: 50 mir old, INH<8k 16F code+cfq, total=9966 bytes.
Searching far PIC .
; Found: 16F 886,857

: WHRITE OF at 19:49, time:10.114 sec

CheckPIC

Figure 6: Screenshot from thkeJunior Uploader
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