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@ - 16 Bit Micro Experimenter Kit
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Product EXP-16
Software & Documentation

Kit is available from Nuts and Volts website for purchase



£ Assemble Kit
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Power Up Kit

* Follow step by step assembly
instructions provided on kit CD-ROM.
Also available for download for
www.Kibacorp.com

* Once assembly is completed we need
to apply a +6VDC to +9VDC source.

— Power can be applied to a DC batrrel
jack by a 9.1mm positive +6V to +9V
wall transformer

— Or optionally through a pin set
designated as Raw Power located in
lower left of the module ( requires
connection to bottom pins)

— Incoming power is switch on/off to an
on board +3V linear regulator.

— Power on condition is indicated by a
green led.

« The kit Microcontroller is pre-
programmed with a DEMO program
— Project and source code on CD-ROM

or again available for download from
web site

Note: Only one power supply should be applied at a time. The
picture shows the use of a wall transformer as power source



<’ Running Demo Standalone

KibaCorp

e Automatic operation
runnlng through a” flash 16 Bit Micro Experimenter Start upAut-o .Flasl-1 Screens
screen as shown S [ | ———

e Separate demos are
iInvoked using

pushbuttons —some external
hardware needed to run demo
on solderless breadboard

— SW1 Thermometer

— SW2 RGB

— SW3 Clock

— SW4 Auto Flash Screens

begin

Complete description of DEMO available for download from www.KibaCorp.com
See Introduction to 16 Bit Micro Experimenter




( ~ Mounting Experimenter onto Solderless
"~ bread board

KibaCorp
+3.3 V DC Output PICKIT2 ICSP for
for External programming
Hardware and debug

.............................

/0 Expansion = £
Large 3260 Contact Breadboard Bus P T :

For L) G A T P -
interconnection BB :::::éié::::::‘::::::"
with Experiments

..........................................................

..........................................
--------------------------------------------------

Versatile 16 Bit Microcontroller
Experimental Breadboard with
LCD Display, keypad,
regulated +3.3V out , 1/O
Expansion Bus and ICSP
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Uses preprogram Demo

invoked using pushbuttons
— SW1 Thermometer
- SW2RGB
— SWa3 Clock
— SW4 Auto Flash Screens

Complete description of DEMO
available for download from
www.KibaCorp.com

— See Introduction to 16 Bit

Micro Experimenter

some external hardware need-
need to put into solderless
breadboard (see
www.nutsvolts.com )
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“% LED Pin1 > 470 Ohm resistor-> /O bus pin 7
© LEDPin2 > GND

.. LEDPin4 =470 Ohm resistor -> YO bus pin 10

RGB LED

LED Pin 3 > 470 Ohm resistor > IO bus pin 8

S.00
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' TTT——GREEN T é

RED —|
L2234

295

Thermal sensor LM34Z

Sensor VDD -> RAW + (+5VDC)
Sensor GND -> RAW — (GND)
Sensor Out -> IO bus pin 1

Separate Christmas Demo

(requires loading Christmas Demo software**

)



PICkit™ 2 Debug Express

e Programmer and
Debugger!

e Limited to one
break point

e Low Cost

Uses the In Circuit Serial Programmer (ICSP) on Experimenter !
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Must down load firmware into PICKITZ2 into your
computer
— Source are the CD-ROM from PICKIT2 or download
directly from www.mircochip.com
Install and PICKIT2 Icon should appear on
desktop

Plug-in your PICKIT to USB and the other side to

Experimenter ( no external power required—set
ON/OFF switch on Experimenter to off position)

Double Click PICKIT icon ﬁ PICkit 2V1.20 —»
Should find PICKIT2 connected and then issue

READ—it should read Experimenter board and
find PIC24F microcontroller

Click check box _

Experimenter should come on with DEMO

»
»

| Reading device: @ MicrocHIP

| Pragram Memory... Config... Dane.

File  DeviceFamily  Programmer  Tools  Mew  Help
FIC24 Configuration
Device PICZ4FJE4AGADD2 Configuration:  81C7  3F5F

Set-up PICKIT2 Hardware Programmer/Debugger

Checksum:  A4ER

[

1l WDD PICki 2

eeeee

anoo 040200 000000 O01CBA 0O01CEA 00LCEA 0OLCSA OO01CSA 001CBA t
ao1o 001C3A& O0OOLCS8A O00L1C8A O001C8A O0QOLCSA OO0LCSA4 (O01CBA O001C3A —
anzo 001CEA O0OLCSA O01C8A& 001CSA 00LCSA O00LCSA 001CSA O001C3A
o030 001CGA OOLCSA OO0LCGA O0O01CE8A 0O0LCSA O00LCSA (OO01CGA OO01CEA
0040 00lCBA O0OOLCSA O0LC8A& 001CE8A 0OLCSA O0O0LCBA (O0O1CBA O001C3A
anso 0009CA 001CSA O001CBA& 001CSA 001CSA4 00LCEA (001CSA 001C3A
aos0 001C3A OOLCS8A O0LC8A O0O01C8A O0OLCSA O0LCSA (OO01CBA O001C3A
ao70 001CEA 0DOLCSA OO01C8A& 001CSA 00LCSA O0O0LCSA (001CSA 001C3A
aoan 001CGA OOLCSA OO0LCGA O0O01CSA 0OLCSA O0LCSA (OO1CGA O01COA
o090 00lCBA4 O0OOLCSA O0LC8A 001CSA 0OLCSA O0LCSA (O01CBA O001C3A
a0an 001C&A 0O1CSA O01CBA 001CSA 001CSA 00LCEA 001CSA 001CAL
Q0EBD 00lC3A& O0OOLCSA OO0LC8A 0O01C8A 0OLCSA O0LCSA4 OO01CBA DUl

EEPROM Data At Import Hex
Siabled | Hak Only +Wirite Device
Fead Device +
Export Hex File
PICkit" 2




Q Programming the Experimenter just using PICKIT2
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Assume PICKIT2 installed

Can use PICKITZ2 to program the experimenter
with hex files that have been saved with PIC24F
configuration word settings
KibaCorp web site has these hex files available —
download and unzip

— DEMO.HEX

— CHRISTMAS.HEX
Plug-in your PICKIT to USB and the other side to
Experimenter Double Click PICKIT icon

— Should find PICKIT2 and Experimenter PIC24F

If you have power to board skip this SM

— otherwise click VDD on for PICKIT2

Go File on MENU and select IMPORT, the
navigate to the HEX file

Select write ( Experimenter will be programmed
with file)

You should be running automatically

" PICkit 2 Programmer.

File. Device Family  Programmer  Tools  Yiew  Help
FIC24 Configuration

Device: FIC24FJE4GA002 Configuration:  81C7  3F5F

Checksum:  A4ES

[®

Program Memory

© |Hex Only

@ MICROCHIP

| VDD PICkit2
I | Read H Wiite ” Verify ][ Erase ][ BIM

~Source: |Ch s articlesh 15 exp submited\DEMO. hex

On - |
|33 2|

/MCLR

W 000000 00LCSA 0OOLCBA OO1CBA O0L1CBA
i} 00LlCSA 0OLCBA O0O01CBA O001CS8A O0LCSA 0O0LCSA
onzo 00lC34 0O0LC8A 0O01C8A O01CS8A O0LCSA 00LCSA
00z0 00lCS5A 0OLCBA O0O01CBA OO01CS8A O0LCS8A 0QOLCSA
0040 00lC84 00lCBA 001CBA 001CS4 O0LCSA 00LCSA
o050 0005CA 0QOLCBA O0O01CEA O01CS8A OO0LCSA 0O0LCSA
aoeo 00lCSA O0O0LCBA O0O01CEA O0O01CSA O0LCSA 0QO0LCSA
onzo O0LCSA O0OLCBA O0O0LCEA O01CS8A O0LCSA OQOLCSA
ulef={u] O0lCS5A O0OLCBA O0O01CBA OO01CS8A O0LCSA 0O0LCSA
o020 00LlCSA 0OLCBA O0O01CBA O001CS8A O0LCSA 0O0LCSA
Q0AD 00LCSA 0O0LCBA O0O01CBA O0O01CSA O0LCSA OQOLCSA
00EBD 00LCSA 0OLCBA 0O01CBA OO0L1CSA O0LCSA 0OLCSA

001CSA O0LCBA
00LCSA 0O0LCSA
00LC84 0O0LCSA
00LCSA 0O0LCSA
001C84 0OLCSA
00LCSA 0O0LCSsA
00LCSA 00LCSA
00LCSA 0O0LCSA
00LC8A 0OLCSA
00LCSA 0O0LCSA
O0LCSA 0O0LCSA
O0LCEA 00LCEL w

EEPROM Data

Auta Import Hex
+frite Device
Fead Device +
Export Hex File

PICkit" 2

!




Q Microchip MPLAB Integrated
Development Environment

The MPLAB Integrated Development Environment (IDE) enables users to progress
through this cycle without the distraction of switching among an array of tools.

e By using MPLAB® IDE, all the functions are integrated, allowing the engineer to
concentrate on completing the application without the interruption of separate tools
and different modes of operation.

The IDE is a “wrapper” that coordinates all the tools from a single graphical user
interface - usually automatically.

t‘“"\

Compile/Assemble
/Link Code Dawnload Code to
Debugger
Edit/Create/Design
Source Code Ana |}I'EI:$Ebug

“Microcontroller Design Cycle”



( ﬁ\)“\ Free Microchip MPLAB
- INtegrated Development Environment

MPLAB®
Used by the Intearated Doveicpimient Enviro

Experimenter .
Editor Erojac

Manager

MPLAE SIM
Sofware
Simulator

MPASM™
Assembler

MPLINK ™
MPLIB™

P1C24 C Complier—(all Experiment
code is written in ‘C")— student
version of complier is also free!



" Next Step Install MPLAB IDE

KibaCorp

* Install MPLAB from either CD-
ROM from your PICKIT2 or
download it from Microchip web
Site at

http://www.microchip.com/stellent/idc
plg?ldcService=SS GET_ PAGE&
nodeld=1406&dDocName=en019
469&part=SW007002

* Microchip may require you to
register and sign in for downloads.

* Follow instruction during install

MPLAB IDE GUI

MPLAB Software
Downloads Associated Files and Release Notes
MPLAR IDE w3 43 Full Felease fipped Installation Felease Motes for MPLAR IDE W3 43
MATLAB Device Blocks for dsPIC DSCs

Downloads




Install PIC24F C Complier

KibaCorp

MPLAB C Evaluation Version

o C Compiler is available free in
- The_ C_omp\ler Evaluation Yersion is T_'ree! It is full-featured for the ﬂrst_ B0 da_ys. After G0 _days only
Student version v b st e s s Trre s e o e v o e o e

license text for details)

Upgrade " g 1%
m m Lise this to upgrade a previous installation of MPLAE C Compiler. Upgrades may include tools
b COd e ust be d OWn I Oad fro (compiler, assembler, stc.), documentation, and device support files W‘mﬂ":
Device Update 1o Fly tre PIC 24
- - - Lise this installer to add new andfor irmproved device suppor to a previous installation of the MPLAB ‘
M IC rOC h I p We b S Ite  Compiler. Device support may include header files, linker scripts, and libraries, but will not include

tools (compiler, assembler, ete ). Device updates are matched to a specific version but may be
installed on top of any compiler with the same rajor version number. In these circumstances, build-

time warning messages will remind you of the mismatched support files

http://www.microchip.com/stellent/ s e e ot b

Source code archives are available here

- f) . —_ BETA Releases

I C p q H C e rVI C e — BETA Releases are available here.
Instructions for installing and upgrading the MPLAB C Compiler for PIC24 MCUs are
available here.

AGE&nodeld=1406&dDocNam

e —_ e N 5 3 5 3 6 4 Title Date Published size DL
16-Bit Language Tools Libraries 117352009 10:50:19 And 969 KB ﬁ

Help Files for MPLAB C for PIC24 and dsPIC w3.20 GI2i2009 1:57:49 P 1141 KB @

ﬁ MPLAB © Compiler for PIC24 and dsPIC v3.22 in LITE mode 9’12”?!’20091001:19»&!‘01 43231 KB i

MPLAB C Compiler for PIC24 Unqradeva.zzf 121702009 8:07:59 AW 21111 KB i |

MPLAB © Compiler for PIC24 w322 Standard-Eval Yersion &’ 1272009 8:17:25 A 31111 KB i

EIC24H MCL f dePIC DEC Peripharal Library 110372008 8:30:20 Ahd 3 KB =l

Eelease Maotes for MPLAB C for PIC24 and dsPIC vw3.22 121852009 1:55:43 PM TG KB =

« Just follow direction during
install.



Q Tools Install Checklist

KKKKKK

Desktop ICON
@ cCheck Install PICKIT2  Fercr2v1.20

@ install MPLAB

MPLAB IDE v8.33.Ink

@Installed ‘C’ Compiler No icon

Now all we need Is source code and project !!!
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Download Code
from web site

File Edit Miew Faworites Tools  Help a‘a

@ Back -

Getting Source Project and

Source Code

___) |@ /':.I Search l‘r—- Falders -

either KibaCorp
or Nuts and
Volts

Place zip file
Into a computer
folder and unzip

You should see
following (
Demo Example)

— >

Address [IZ3) C\Documents and Settingstkibalo!Deskkoptkuts and volts articles| 16 exp submitted|Demao
; 5

File and Folder Tasks

) Make a new folder

& Publish this folder to the
‘Weh

it share this folder

Other Places

Details

. [%J adc.c

B r1czar. e A
FICZ4F mptag
PICZ4F tagsrc

[£] comuz.c [£] reece

[] comuz.h [£] rtech

= comUz.0 [ rteco

E] delay.c E] system.h
E:] delay.h r=_°] thanner.c
delay.o tbanner.o
E] Demos.c E] Limer.c
r:j Dermas.h FE:] kirner . b
Demas.o timer.a

E] inDry.c
] led.e
E] e b
ch.o

p24FI64GA002, gl
| p1C24F. cof

.06 MB

‘:j My Computer

Double Click .MCP to bring up project in MPLAB
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PIC24F - MPLAB IDE vB.43

e Edit View Froject Debugger Progrsmmer Tools Configure Window Help

double click project icon .MCP in code

™ Demo program opened in MPLAB IDE

| D |

LE | EASHE P b Vi EHBwm®| S
MFmee COlx| mmpLaBDE Editor

C:\Documents and Settings'kibalo',DesktopNuts and volts articles', 16 exp submitted\Demo'\PIC24
23 Source Files

Ci\Documents and SettingsikibaloiDeskiopifuts and volts articlesi 16 exp submitted\Demaokmain. c
C:\Documents and Settingstiibalo}Desktopiiuts and volts artices) 16 exp submittediDemolCOMUZ,c
[5] ciiDacuments and Settingsikibalo\DesktopifLts and wolts articlesii6 sxp submittsdiDemoldelay.c
Ci\Documents and SettingsikibaloiDeskiopifiuts and volts articlesi 16 exp submitted\Demoled.c
Ci\Documents and SettingsikibaloiDeskiopifuts and volts articlesi 16 exp submitted\Demaoitbanner.c
[5] cipacuments and SettingsikibaloiDesktopiits and wolts articles|16 sxp submittediDsmolrtee.c
Ci\Documents and SettingsikibaloiDeskiopifiuts and volts articlesi 16 exp submitted\Demotbuttons.c
Ci\Documents and SettingsikibaloiDeskiopifuts and volts articlesi 16 exp submitted\Demaitimer.c
[5] ciipacuments and SettingsikibaloiDesktopiiuts and volts articles16 sxp submittsdiDsmotade.c

@ C\Documents and SettingstidbaloiDeskiopiuts and volts articles!16 exp submitted\DemalDemos. c
ader Files

Ci\Dacuments and SettingsikibalolDesktopiiuts and volts artidlest 16 sxp submittediDemolCONUZ, b
Ci\Documents and SettingsiidbaloiDeskiopiiuts and volts articlesi16 exp submittediDemoldelay.h
Ci\Documents and SettingsikibaloiDeskiopituts and volts articlest 16 exp submittediDemailcd.h
C:\Documents and SettingsikibaloiDesktopiuts and volts artidesi16 sxp submittediDemolsystern.h
C:\Documents and SettingstkibaloiDeskkopifuts and volts articles!16 exp submitted\Demairtec.h
Ci\Documents and SettingsikibaloiDeskiopifiuts and volts articlesi 16 exp submitted\Demotbuttons.h
C:\Docurments and Settingsikibaloi Desktopiuts and volts artidesi16 sxp submittediDemoltimer b
CiiDocuments and SettingsikibaloiDeskkopifuts and volts articlest16 exp submittediDemaolade.h
Ci\Documents and SettingsikibaloiDeskiopifiuts and volts articlesi 16 exp submitted\Demo\Demos.h
(23 object Files

3 Library Files

Linker Script

= ci\pican_toolsisupportiPIC24F gld|p24F 164 GAD0Z. gld

(22 Other Files

Project View

P HBHUTIER® | Oy Os Be g % Checksum: 0xa560

i r—

/4 81 selects color, $2 decrement color , 83 increment Color, 34 exit
Elvoid showRGB [veid] |

unsigned char address=0;
RGBTurnOnLED ( 255,255,255]: //255 is off, O is on

blue_value =255;

red value =255;

green value =255;
RGBZetBlue | blue_walue | :
RGB3etGreen| green _value |:
RGBSetRed (red wvalue)

RGB_Screen Update () :
move FirstLine():
color_count [3]= '<' : // ascii <
address =0x30+10:
LCDWrite(address,0); //point to data field of red count
update Displayicolor count[3], 1):

while (1] {

if (color_screen update==1]

{
RGBSetBlue( blue value |
RGBSetGreen( green value |;
RGBSetRed red_value) :
RGE_Screen_Update ) :
color_screen updates=o;

Source code Editor
Main.c is opened

(TimerIsoverflowEvent ()] |
OBtnProcessEvents () :
if (BtnIsPressed(4] | return: //exit
if (BonIsPressed(l) | {

color++;

M Output

| Build || Version Control | Find in Files | PICKEE2 |

Initializing PICkit 2 version 0.0.3.63

Found PICkit 2 - Operating System “Wersion 2.32.0

Target power not detected - Powering from PICkit 2 ( 3.25%)
PIC24F.J64GA002 found (Rew 0x3003)

FICKit 2 Reachy

Output Window

PICkiE 2 PIC24FI64GAN0Z pe:0

oabsab PO denovzc
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% PIC24F - MPLAB IDE vB.4
Fil= Edit

O

Hook up PICKIT2 to

PICKIT2 and Experimenter under IDE

Release Mode (DEFAULT)

Wigws Project Debugger Programmer  Tools  Configure  Window  Help

= i#h

FL 2y v FHBRO SHaB | 20 D030 £ L 8 |

Experimenter
Set release

Select programmer
to be PICKIT2

w PIC74F - MPLAB IDE v8.43

& Tools Configure  Window  Help

-~ R S

0= Fry » Mane
Pi
p mow rodram ZMPLAB ICD 2
Read
F @ C:\Documents and Settings'| :erlfy 4 PICkit 3 PLAB ID
rase
i SMPLABICD 3
=-[0 source Files Blark Check

C:iDocuments and Setting

Output window
should appear as
follows

If no output power
applied to

Experimenter then
screen will show

I Output

/

‘\Documnents and Setting  Connect B MPLAB PM 3

i "
Ci\Documents and Setting  DPwnload O3 9REALICE "
Ci\Documents and Setting  Release from Reset "
CiiDocuments and Sething  Hold in Reset *
*

C:iDocuments and Setting lts articles} 16 exp submitted|Der
) Set vdd on ) ] *
C:iDocuments and Setting et vdd OFF lts articles} 16 exp submitted|Der .
C:iDocuments and Setting = lts articles} 16 exp submitted|Der .
CiiDocuments and Setting  Settings lts articles} 16 exp submitted|Der .

=] (22 Header Files

C:iDocuments and Settingstkibalo\DeskkopiMuts and volts articles! 16 exp submittedDe
C\Docurents and SettingsikibaloiDesktopiMuts and volts articles|16 exp submitted|De
C:iDocuments and Settingstkibalo\DeskkopiMuts and volts articles! 16 exp submittedDe

*

*

1
1

Euild || “ersion Contral | Find in Filesl PICkit 2 |

oo o o o o o o o o o o o o ol o o ol o o o o o o
@ 2006 Microchip Technology Inc.

Filelame: main. o

Dependencies: Header (.h) files if applicable,
Frocessor: dsPICZ4f964ga002

Compiler: MPLAEB® C30 v2.02.00 or higher

Funning with Internal RC x 4PLL or 3ZMhz -> 16MIF!
REVISICN HISTORY:

duthor Thomas Kibalo Date 1/30/08  Cor
f6/03 thic three lines
£7/03 buttons

Otherwise it will
show that power is
detected

Initializing PICkit 2 wersion 0.0.3.63

Found PICkit 2 - Operating Systerm Wersion 2.32.0

Target power not detected - Powering from FICkit 2 { 3.25Y)
PICZ4FJBAGADNDZ found (Fewv 0x3003)

PICKit 2 Fieacy




,@ ~ MPLAB IDE Tool Bar-release
Mode (Default)

View (project, watch) pyoject Wizard

Debugger Settings Programmer Settings Check PICKIT2
connection

0O & # ? [Relcase Vi s HB@® S @EB B0V KBRKFLE|

A

program  MCLR release
Open , Close Workspace
Compile (build)

Release mode allows you to compile the program and

project and then program the experimenter with PICK IT2 .
Once done you can disconnect the PICKIT2 and the
Experimenter will run standalone if an external pow er
source is made available.



@ ~Running Experimenter just

: Make sure
PICKIT2 works with ON/OFE
Experimenter with or switch is
without external off
power
Keep in mind that PICKIT2
IS current limited to 100ma
because of USB power
source
Make sure
ON/OFF
switch is

on




@ ' MPLAB Debugger

KibaCorp

o Works with PICKIT2 for real time
debug or with built in MPLAB for
Simulation only

 Used to develop and debug your own
programs

o Capabilities
— Setting breakpoints e ——
— Single step PICKit 2
— Simulate*
— Trace
— Animate*
— Watch variable
— Stop watch* * Simulation only
— Logic analyzer*




( |  Using PICKIT2 DEBUGGER with
MPLAB IDE

s PIC24F - MPLAB IDE vB.43

File Edit “iew Project Debugger Programmet  Tools  Configure  window  Help

DBSE i mE | SAS IR [ peby VS HBa® SHER | > B PO BRO | B E

Programmer Tools Configure  Window

* Plug in the PICKIT2 |
» Select DEBUG here / Clear Memory b 1MF'LAEICD2 |
o Select PICKIT2 under Debugger © | sweLassm

Fr 4MPLABICE 2000 |
menu ST e
W atep Lve o
e Qutput should appear as follows

gy Reset ¥ te\P16FI17.ING
5 Breakpoints.,., F2
5
its

uid_| Vission Convl | Find nFiles| FICKK2 Connect

Initizlizing PICkt 2 version 0.0.3.63

Found PICKit 2 - Operating Systern Version 2.32.0 L

Target power not detected - Powering from PICKit 2 (3.25V) =

FIC24F JE4GAND2 found {Fewv 0x3003) ils Ahart Cineratinn

A |PICkit 2 Ready = DOrt Lperaoo




Q—) ~ MPLAB IDE Tool Bar-DEBUG

KibaCorp

View (project, watch) pyoject Wizard

Check PICKIT2
Debugger Settings Programmer Settings connection

breakpoint program

w PIC24F - MPLAB ILE vB.43

File Edit Wiew Project Debugger Programmer Tools Configure  Window  Help

= ¢4 ? Dby Vs HDa® SHadR o FORO R E
: : Reset
Open , Close Workspace Compile (build) /

Run, Pause, Single Step



