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Getting Started with the Microcontroller Student

Learning Kit Project Board
Using the MC9S12C32 Microcontroller Application Module

1 Introduction

This guide provides the steps necessary to begin Contents
development with a HCS12 family
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module in conjunction with the project board. 3 Hardware SEtup ........ccocceiriciiiiniiiieececee, 2

B L UNPACK .. 2
. L . . . 3.2 Configure the Application Module................cc......... 3
This gU|de IS separated_ Into f_OUI‘ S?Ctl_ons- First, 3.3 Configure the PP(E}ect Board ......cccooviiiiiiie 4
the software setup section will assist in 4 DEVEIOPMENT ...coveiirriicireeireieseesieses e 9
installing the CodeWarrior™ development 4.1 Creating and Building a Project in CodeWarrior
. . ENVIrONMENT ..o
tools. Second, the_ harglware setup section will 4.2 Debugging your Application.....................
step through configuring the project board and 5  Running the Demonstration Application

application module. Third, the development 6 ReViSion HiStOrY ...

section illustrates how to create, build, and
debug an application. Fourth, the demonstration
application takes the knowledge learned in step
1-3 and provides a simple example that
exercises the many user-accessible features on
the project board.

Refer to the project board user guide,
application module user guide, and
CodeWarrior documentation for more details.

© Freescale Semiconductor, Inc., 2006. All rights reserved. pe

>* freescale’

semiconductor




2 Software Setup

The following software installation is a one-time, required procedure per host PC that you intend to use
with the project board and/or application module. After completing the software setup on your host PC,
you can skip the software section on subsequent uses of your project board and/or application module
and begin the hardware setup or development sections.

To install and register CodeWarrior development tools for HC(S)12 MCUs onto a host PC, complete the
instructions outlined in sections A of the CodeWarrior Development Studio for Freescale
68HC12/HCS12/HCS12X/XGATE Microcontrollers quick start pamphlet found inside the supplied case
labeled CodeWarrior Development Studio for HCS12(X) Microcontrollers Academic Edition.

NOTE
Academic Edition development tools are full-featured and not for commercial development. They may
only be licensed to students, faculty, and staff of accredited institutions.

Periodically check http://www.freescale.com/codewarrior for updates and patches to your development
tools. For questions on CodeWarrior development tools, go to http://www.freescale.com/support

3 Hardware Setup

3.1 Unpack

1) Open the shipping carton and remove the contents. Locate the packaging list document and verify
items have been received from the packaging list.

Inspect both the project board and the application module for damage that may have occurred during
shipping. If damage is found, contact the manufacturer at support@axman.com for assistance.
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3.2 Configure the Application Module

1) Verify that all the jJumper settings are configured properly on the application module as shown by
Figure 1. Application Module Jumper Settings. Highlighted blocks indicate the on or installed
position of jumpers. Table 1 summarizes the default state for the jumper settings. Please refer to
application module user guide for more details and alternative configurations.
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Figure 1. Application Module Jumper Settings

Table 1. Application Module Jumper Settings

Jumper Position Jumper ID Description

IE' 1 PWR_SEL Source power input from connector J1..

| 2
sws

Enables access to application modules features for switch 1

L IC 1] sw2 USER (SW1), switch 2 (SW2), LED1, and LED2 to simplify circuit
LED1 connections and emphasize software development.

[ J[ 1] LED2
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3.3 Configure the Project Board

2) Place the project board on a flat and sturdy surface. Ensure sufficient space is available around the
project board to safely construct and test prototyped circuits.

Verify that all the jJumper settings are configured properly on the project board as shown by Figure 2.
Highlighted blocks indicate the on or installed position of jumpers. Circles indicate the location on the
project board where the jumpers are located.
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Figure 2. Project Board Jumper Settings
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Table 2 summarizes the default state for the jJumper settings. Please refer to project board user guide for

more details and alternative configurations.

Table 2. Project Board Jumper Settings

Jumper Position Jumper ID Description
Selects Vin (wall power transformer) as the default power
PWR_SEL source for the project board.
J1 VIN
Selects USB (power via USB cable from host PC) as the default
+5V_SEL power source for the project board. This jumper overrides
USB PWR SEL PWR_SEL in USB position.
VDD_SEL Sets VDD to +5V for project board.
+5V +3.3V
Enables PS1 output (15 V supply from dc-dc converter) to the
E 15V_EN 15V_EN project board. Selects if BDM Multilink pod on the project board
has a generic or unigue ID associated with the host PC.
Selects if BDM Multilink pod on the project board has a
(.. J301 J301 generic or unique 1D associated with the host PC.
Selects dedicated SS input source to MCU_23 (SS) on MCU
MOD_PWR PORT connector to transfer data to LCD panel.
Selects dedicated SS input source to MCU_23 (SS) on MCU
SS_SEL PORT connector to transfer data to LCD panel.
LCD_EN Connects dedicated SPI signals to LCD port.
CONTRAST Selects fixed LCD contrast voltage
COM_SEL Selects RS-232 communications for project board COM port.
E RTS COM EN Enables all RS-232 communication signals individually for
- project board COM port.
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IE' AMPL AMPL Oscillator output at reduced amplitude — 3.3 Vpp
IE' LED_EN LED_EN Enables all LED outputs on project board.
[—
Enables access to direct connect features for buzzer, four push
E PB UFEA buttons, four LEDs, and potentiometer to MCU PORT
connector to simplify circuit connections and emphasize
E LED software development.
[ W] o
[—
MCU_COM Connects dedicated SCI signals to COM port.

Install the application module in the MCU PORT connector (J5) on the project board. Align pin 1 on the
application module with pin 1 of the MCU PORT connector on the project board as marked by Figure 3.
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Figure 3. Installation of Application Module

Power up your host PC and connect the supplied USB cable to an available USB port on your host PC.

NOTE

Prior to executing the next steps, all CodeWarrior development tools must be installed per the
instructions in the software setup section.

Connect the other end of the USB cable to the USB connector on the project board. Figure 4 illustrates
the USB connector on the project board for the BDM Multilink pod interface to power, program, erase,
and debug the application module board.
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Figure 4. Installation of USB Cable

NOTE
Steps 8 through 11 are a one-time, required procedure per host PC that you intend to use with the project
board and can be skipped on subsequent uses of your project board.

Allow your host PC to detect your new hardware. You will see a pop-up message in the task bar stating,
“Found New Hardware.” Without any user action, the Found New Hardware Wizard will appear as
illustrated by Figure 5 and prompt you to install software for USB Multilink 2.0.

Found Mew Hardware Wizard

Welcome to the Found New
Hardware Wizard

%

Thiz wizard helps you install zoftware far;

LUSE Multilink 2.0

}I If your hardware came with an installation CD
22 or Hoppy dizk, inzert it now.

“Wwhat do you want the wizard to do?

% Install the software automatically [Fecommended)

7 Install from a list or specific location [&dvanced)

Click Mest to continue,

< Back I Hext > I

Figure 5. Found New Hardware Wizard (Screen 1)

Cancel

Insert into host PC the CD labeled MCU Project Development Board.
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Select Install the software automatically (recommended) from the Found New Hardware Wizard and
click Next to continue with installation.

Installation will begin with the Found New Hardware Wizard (Screen 2) illustrated by Figure 6. No user
action necessary until software is completed installing.

Found New Hardware Wizard .

Please wait while the wizard installs the software... .

@ﬁl USE Multiink 2.0

= =

Setting a system restore point and backing up old files in
case your system needs to be restored in the future.

cBach | mEwr | Eaneel |

Figure 6. Found New Hardware Wizard (Screen 2)

Successful installation is verified by Found New Hardware (Screen 3) illustrated by Figure 7. Click
Finish to complete installation and close the wizard.

Found New Hardware Wizard

Completing the Found New
Hardware Wizard
The wizard has finished instaling the software for:

W USE Multilink. 2.0

Click. Finizh to close the wizard

ook [TFRR ] | Eecd |
Figure 7. Found New Hardware Wizard (Screen 3)
Verify that the +3.3 V LED, +5 V LED, and both green and yellow USB LEDs on the project board are
lit.
Verify that the VDD LED on the application module board is lit.

If the LEDs in steps 13 and 14 are not lit, verify the jumper options are set as described in steps 2
through 6. Also, see the troubleshooting tips section in the project board user guide.

The project board and the application module are now ready for use.

Getting Started with Microcontroller Student Learning Kit Project Board
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4 Development

4.1 Creating and Building a Project in CodeWarrior Environment

After installing and registering the CodeWarrior development tools as described in Section 2, “Software
Setup,” and completing the project board and application module configuration as described in Section
3, “Hardware Setup,” you can now begin to develop your application for a target microcontroller. This
section will create and build a project under the CodeWarrior for HCS12(X) development tool platform.

NOTE
The instructions below are slightly different from the steps described in sections B and D of the quick
start pamphlet included in the CodeWarrior for HCS12(X) development tools CD case. The instructions
below are adjusted for the MCUSLK and MC9S12C32 application module.

1) Launch the CodeWarrior IDE
a) Select: Start > Programs > Freescale CodeWarrior > CW for HC12 V4.5; a menu will appear
b) Select: CodeWarrior IDE. IDE will start and a CodeWarrior window will appear

Create a new project
2) From the IDE main menu bar, select: File > New; a new window will appear as seen in Figure 8.

her x|

Project | File | Object|

HEHC[S)12 Hew Project Wizard Praject name:
R HCS12 Stationery [MyE xarnple
Location:
|Dl‘\My Documentsh Set...

Sdd ko Project: ——————
Froject:
| I

Ok I Cancel

Figure 8. CodeWarrior New Project Window

a) Select: HC(S)12 New Project Wizard.
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b) In the Project name text box, type the name you want to give the project. IDE automatically adds
.mcp extension when it creates project.

c)

In the Location text box, set location where you want the project to be created.

d) Click OK — the first page of the new project wizard will appear explaining to you how the
project wizard works, proceed to the second page by clicking OK again (see Figure 9a)

Hew Project Wizard - Page 2

@

= freescale

Select the derivative you would lke to use,

Hew Project Wizard - Page 3

Derlvatives
MIC95128512
MCe312A64
MCS512B128
MCS512664
MC9512C128
meesiagsz |
MC8312C64
MC9212C96
MC8312D032
MC9512064
MC3312DB1254
MC9512DB1286
MC8512DG125E6
MC9512D52566
MCe512D1128E6

MC3512D12566

< Back

Mext > I

 freescale

a 1

Flease choose the set of languages to be
supparted initially. You can make multiple
selections.

[lAssembly
IwIC
JCIC++

This will 22t up pour application with an
WMSI-C compliant startup code (doing
initialization of global variables)

Cancel

< Back Hext > |

b

Figure 9. CodeWarrior New Project Wizard - Page 2 and Page 3

Select MC9S512C32.

9) _
selection.

h)

New Project Wizard - Page 4

Click Next — page 3 of the new project wizard will appear (see Figure 9b).
Make sure C checkbox is marked. If you are using assembly or C++, mark the respective

Click Next — page 4 of the new project wizard will appear (see Figure 10a).

Processor
z Susuins

ke o Jtinicis 3 1 Vocotd of Biwem)

Wwould you like to use Processor Erpert?

O s
* Mo

lew Project Wizard - Page 5

Mo device intialization code is generated.
Only generates startup code. See readme. tat
in project how Processor Expert can be
enabled [if not done here).

¢ Back Mext >

Cancel ‘

a

| m—

Do wou want to create a project set up far
PCAirntTH]?

« e
+ Mo

Lint tools can find common pragranmming
mistakes or suspicious ines in source code
by analyzing it.
PC-int[Th] is & product from Gimpel
Software. ‘f'ou need the PC-int(TH] software
from Gimpel installed in arder to use the
Code'w armior plugin.

'ou cah enable PC-int[THM) later by manually
cloning a target and changing the linker to
PC-lint linker.

< Back Mest > |

Cancel

5]

Figure 10. CodeWarrior New Project Wizard Page 4 and Page 5

i) Select No, you do not want your project configured with Processor Expert.
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J) Click Next — page 5 of the new project wizard will appear (see Figure 10b).
k) Select No, you do not want your project configured to work with PC-lint.
I) Click Next — page 6 of the new project wizard will appear (see Figure 11a).

Mew Project Wizard - Page 6

*freescale

&l

Mew Project Wizard - Page 7

‘whhich level of startup code do you want to use?
Select 'minimal startup code' for best code density.

" ANS| startup code

This will perform an AMS1 compliant startup
code: it initializes global variables/objects
and calls the application main routine,

HC12 Select the floating point format supported
Select 'None' for best code density.

* Hone

" float is IEEE32. double is IEEE32

" float is IEEE32. double is IEEEG4

Cron't uge floating point support for the HC1 2,

< Back | Nest»

Canicel

b

Figure 11. CodeWarrior New Project Wizard Page 6 and Page 7

m) Select ANSI startup code.

n)
0)
p)
q)
r

Mew Project Wizard - Page 8

X]

“ freescale

Which memery model shall be used?

* Emal
" Banked

" Large

The emall memory model is best suited if bath
the code and the data da fit into the 64 kB
address space.

By default all variables and functions are
accessed with 16 bit addresses. The
compiler does support banked functions or
paged wariables in this memary model,

-~

Click Next — page 7 of the new project wizard will appear (see Figure 11b).
Select None, you do not want to specify a floating point format.

Click Next — page 8 of the new project wizard will appear (see Figure 12a).
Select Small memory model
Click Next — page 9 of the new project wizard will appear (see Figure 12b)

Mew Project Wizard - Page 9

= freescale

however [v]
< Back | Mext » Cancel |
a Q

Fleage chooze the connections pou want, You can
select multiple connections,

Ful Chip Simulation

FEE Multlink/Cyclang Pro
SofTec HCS12

Ahation BDI

HC512 Serial Moritor

RLCILIRIC]

Connect to PEE BOM Multilink [USE and
parallel) or PAE Cyclone Pro (USE, Serial and
TCPAP).

¢ Back Finizh |

Cancel

b

Figure 12. CodeWarrior New Project Wizard Page 8 and Page 9
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s) Page 9 allows you to specify connections that the project should be configured to support. Select
P&E Multilink/Cyclone Pro and HCS12 Serial Monitor.

t) Click Finish — the wizard creates a new project based on information you specified. A project
window will appear, docked at left side of main window (see Figure 13).

/Drnp-Down Menu

MyExample.mcp L] |
| 9 PLE Mulilnk CycionePr{  ~|JB %7 < 15
Files |L'mk D[derl Targets |
¥ File Code | Data |4 ¥ -
M readme.txt n/a nfa e =
Bl tips.tet n/a nfa e =
- &3 Sources 183 0« » =
[ Jmain c 4 0+ »x
B datapage.c 185 0e » =
+{_] Startup Code 43 E e o =
+{3 Pm 0 0 =
+{_] Linker Map 0 0 - =l
+{_] Libraries 7K K e o =
+{_] Debugger Project Fils 0 0 - =
+{_] Debugger Cmd Files 1] 0 - =
26 files K 2K ]

Figure 13. CodeWarrior Project Window

NOTE
To undock the project window, double-click the docking handle (double gray lines at top of the project
window). To re-dock window, right click in title bar of project window, and select Docked.

3) Select Build Target.

Your project can contain multiple build targets. For this example, we use the P&E Multilink
CyclonePro target, which uses the USB BDM pod on the project board. This BDM pod provides
bidirectional communication between the microcontroller and the debugger.

a) Click the drop-down menu of the project window (see Figure 13).
b) Select P&E Multilink CyclonePro.

Getting Started with Microcontroller Student Learning Kit Project Board
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4) Edit source code.
a) Click the + sign next to the sources folder to reveal files (see Figure 13).
b) Double-click the main.c file. An editor window will open and display the contents of main.c (see

Figure 14)
main.c E]
b} - -~ @'~ Path: [:AProfilezhr3aabeiDesktophiMyE sample’S ourcesimain. c L
#include <hidef he: <% common defines and macros *7 u]
#include <mc9=12c32 he <% derivative information *-

#pragma LINE_THFO DERIVATIVE "mc9=s12c232" -

vold main{void)
l'®# put vour cwn code here ®-
Enablelnterrupts;

for(::) {} -% wait forever =~
<% pleaze make sure that vou never leave this function *-

¥

Line 8 Col 3 | [ 4

Figure 14. Editor Window - main.c

c) Make changes to the contents of main.c file, if desired.
d) If you make changes to main.c, from IDE main menu bar, select File > Save.

5) Add files (if appropriate).
a) Highlight the Sources folder.
b) From the IDE main menu bar, select Project; a menu will appear.
c) Select Add Files. A dialog box will appear.
d) Navigate to the directory that contains the file you want to add.
e) Highlight the filename of the file you want to add to your project.
f) Click Open — the Add Files dialog box will appear.
g) Check the checkbox for each build target to which the file applies.

h) Click OK — the Add Files dialog box closes. In the Project window, the filename of added file
will appear under the Sources folder.

6) Build project.
a) From the IDE main menu bar, select Project.

b) Select Make. IDE builds (assembles, compiles, and links) project. Error and warnings window
will open and show error messages and warning messages, if appropriate.

Getting Started with Microcontroller Student Learning Kit Project Board
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4.2 Debugging your Application

The following steps explain how to establish communication and upload your application software to the
application module. This will allow you to debug your application through CodeWarrior True-Time
Simulator & Real-Time Debugger using the BDM pod interface on the project board. Section 2,
“Software Setup” and Section 3, “Hardware Setup” must be completed before executing the steps in this
section.

1) Make sure power is applied to the project board. If not, go back and complete hardware setup section
instructions.

2) Start debugger.
a) From the main menu bar in CodeWarrior IDE, select Project.
b) Select Debug — the Debugger window will open in MultilinkCyclonePro target.

c) You will be prompted by a Loader Warning window that the debugger will mass-erase and
program the microcontroller with your application. Click OK to continue.

NOTE
If prompted by debugger with a communication setup window, select the appropriate host PC USB port
being used by the BDM pod and click OK.

d) Once the debugger is launched a window similar to Figure 15 will appear. The operation of the
various subwindows is listed in Table 3 on the subsequent page. The configuration of sub-
windows can be user configured and saved using File->Save Workspace

¥ True-Time Simulator & Real-Time Debugger D:\Profilesir%aabe\Desktop\MyExample \P&E_Multilink_CyclonePro.ini g@
File W%iew FRun MulilinkCyclonePro  Component  Source  Window  Help
=
@@ 5m=(e] 2w -|=[=|ele-] D
-
ESource g@ E
D:\Profilesir9aabetD esktopihd vE xamplehS ourceshmain.c Line: & main
fad CO3B ANDCC #239 ad
vold main(wvoid) [[F CO3D ERA *+0 sahs = OxCO3D
A% put your own code here */ CO3F EGHND
EnableInterrupts; Co4n BGHD
I cod4l LDS 0xFFFF
for{z:) {EHEH} /% wait forever */ Co44 LDS OxFFFF hdl
/% please make sure that you newver leawe this function */ r -
= =
} ] =]
HC12 Auta
el D 0 A 0 B D |
Ix co4l IY u]
nain () || IP CO3E PC |CO3E PPAGE | O "
[P o >0 =p ann  rre | SYHTHTVC ]
. "
£ =]
main.c Auto Spmb Global Auta
000050 00 00 00 20 05 00 00 00 ... «o.as il
000055 S0 00 00 00 00 00 00 FF  sveuwenns L
0oo0%0 00 00 00 00 00 00 OO0 00 @ ........ laal
h . |
£
main Auto Symb Local [
i
.v.
For Help, press F1 Automatic (triggers, breakpoints, watchpoints, and trace possible) M9512C52 Ereakpoint

Figure 15. CodeWarrior Debugger Window
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Table 3. Debugger Window Descriptions

Window Name Description

Source and Assembly Display programmed application software in C and
assembly programming languages, respectively

Register Displays the MCU internal registers

Memory Displays the active value at each memory address
in the MCU internal memory map

Procedure Displays the active procedure being evaluated

Data 1 and Data 2 Display and global or local variables in your application

software and their active value.

Command Allows user control and log command execution

3)
4)

5)

6)

2

Reset the target by clicking on the reset target icon. =

Right-click anywhere in the Source window and select Open Source File. The Source Files menu
will appear. To view between source files in your application software, select the appropriate file in
the menu, then click OK.

Right-click on executable line of source code in Source window to set breakpoints or triggers in
program code.

Run application.
a) From debugger main menu, select Run — the Run menu will appear.

b) Select Start/continue; program will execute until encountering first breakpoint, if breakpoint is
present. Command pane displays program status.

NOTE

Alternatively, you can click on start/continue icon _I in the debugger taskbar

7)

Click start/continue icon, _I to resume program code execution (if breakpoint occurred) or click

: -1 .
halt icon, , to stop program execution.

The debugger taskbar includes other icons for debugging which allow single step |i| step over :

NOTE

—
"L

| Ea £
step out| ™ |, assembly step i , and reset target = functions.

8)
9)

In the debugger window tool bar, select: File > Exit (to exit debugger).
In the IDE main window tool bar, select: File > Exit (to exit CodeWarrior IDE).

Getting Started with Microcontroller Student Learning Kit Project Board
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Congratulations — You have successfully developed a project using CodeWarrior development tools
with your project board and application module.

5 Running the Demonstration Application

The following example demonstrates the PBS12C32SLK hardware and provides an example code using
the CodeWarrior software tools.

1) Configure the project board to the default jumper positions. Refer to Section 3.2 steps 1-15 for more
information.

2) Unzip and extract PBS12C32SLKSW.zip to a directory on your PC.

NOTE

You can download the above file at www.freescale.com and searching for PBS12C32SLK. This
software is intended to be used with the Project Board. Also, there is software example for use with the
module independently, and only with on-board peripherals (APS12C32SLKSW).

3)
4) From the location that you extracted the files to, open the PBS12C32SLK_Demo folder. Double-
Click on PBS12C32SLK_Demo.mcp

5) Click the Run Debug £ button to launch the real-time debugger.

6) Click the Run button _I to run the application in the debugger.

7) At this time you should also notice that LED’s 1-4 on the project board are beginning to cycle and
the LCD displays .PBS12C32SLKSW.

8) Press PB1 on the project board and adjust the potentiometer. The buzzer is enabled with a 440Hz
frequency and the potentiometer value is sampled to control the tone of the buzzer while the button
is pressed. Also, note that while pressed the LCD display is now showing PBMCUSLK BUZZERLI.

9) Press PB2 on the project board and adjust the potentiometer. The buzzer is enabled with an 880Hz
frequency and the potentiometer value is sampled to control the tone of the buzzer while the button
is pressed. Also, note that while pressed the LCD display is now showing PBMCUSLK BUZZER2.

10) PB3 is reserved for the motor control demonstration, this requires external hardware interfacing.
Please see Motor Control White Paper for information on connecting this feature. Also, note that
while pressed the LCD display is nhow showing .MOTOR CONTROL.

11) Press PB4 on the project board and adjust the potentiometer. LED’s [1..4] cycling speed is increased
or decreased based on the position of the potentiometer while the button is pressed. Also, note that
while pressed the LCD display is now showing LEDSPD CONTROL.

Getting Started with Microcontroller Student Learning Kit Project Board
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6 Revision History

Version Date Revised By Description of Changes
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1 7/2007 R2aakl Corrected Software File Names
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