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Overview

This document will guide you through all the steps necessary to begin development on an HCS12 Family
microcontroller unit (MCU) using your MCUSLK. The hardware setup section will walk you through
configuring the MCU project board for use with the MC9S12C32 MCU development module (Axiom’s
CSM-12C32). The software setup section will assist you install the Metrowerks’ CodeWarrior software
and show you how to create, build, and debug your application. Refer to the MCU project board user
guide, MC9S12C32 MCU development module user guide and Metrowerks’ CodeWarrior documentation
for details. A list of all related reference material is listed in the Hardware References and Software
References sections.
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Overview

Hardware References

For Freescale’s Microcontroller Student Learning Kit: Prototyping Environment for Education product
preview, refer to:

MCU Student Learning Kit Product Preview

For the MCU Project Board: Prototyping Board with Microcontroller Interface user guide, refer to:

MCU Project Board User Guide

For the MC9S12C32 Development Module Board (CSM-12C32) user guide, refer to:
MC9S12C32 Development Module Board User Guide

For more information on Freescale Semiconductor's MC9S12C32 (16-bit) microcontroller, refer to:

MC9S12C32 Product Page

MC9S12C32 Device User Guide

Software References
For more information on Metrowerks’ CodeWarrior for HC(S)12 development tools, refer to:

CodeWarrior for HC(S)12 Product Page (Metrowerks Website)

CodeWarrior for HC(S)12 Product Page (Freescale Website)

CodeWarrior for HC(S)12 Download Site (Dev Tools + Special Edition License)

For instructional material about how to use Metrowerks’ CodeWarrior development tools, refer to:

CodeWarrior for HC(S)12 Documentation plus Newsgroup

CodeWarrior Development Tools Technical FAQs

AN2616: Getting Started with HCS08 and CodeWarrior Using C

AN2596: Using the HCS08 Family On-Chip Real-Time ICE with Metrowerks CodeWarrior Development
Tools

Getting Started with the MCUSLK for MC9S12C32 Development Module, Rev. 0.1
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http://www.freescale.com/files/ESPPROGRAM_MCUSLK_DS.pdf
http://www.freescale.com/files/ESPPROGRAM_MCUPROJBOARD_UG.pdf
http://www.freescale.com/files/ESPPROGRAM_CSM12C32SLK_UG.pdf
http://www.freescale.com/webapp/sps/site/prod_summary.jsp?code=MC9S12C32&nodeId=0162468636bJwn
http://www.freescale.com/files/microcontrollers/doc/data_sheet/9S12C128DGV1.pdf
http://www.metrowerks.com/MW/Develop/Embedded/HC12/Default.htm
http://www.freescale.com/webapp/sps/site/prod_summary.jsp?code=CWHCS12&nodeId=01&tid=tmhfp
http://www.metrowerks.com/MW/Develop/Embedded/HC12/Downloads
http://www.metrowerks.com/MW/Support/dev_resources/HC12.htm
http://www.metrowerks.com/MW/Develop/Embedded/816bit_FAQ.htm
http://www.freescale.com/files/microcontrollers/doc/app_note/AN2616.pdf
http://www.freescale.com/files/microcontrollers/doc/app_note/AN2596.pdf
http://www.freescale.com/files/microcontrollers/doc/app_note/AN2596.pdf

Hardware Setup

Hardware Setup

Unpack
1. Open the shipping carton and remove the contents. Verify that all packing list items have been
received.

2. Inspect both the MCU project board and the MCU development module for any damage, which
may have occurred during shipping. If damage is found, contact the manufacturer at
support@axman.com for assistance.

Configuring the MCU Project Board
1. Tobegin, place the MCU project board on a flat sturdy surface. Ensure sufficient space is available
around the project board to safely construct and test prototyped circuits.

2. Configure the PWR_SEL and option header, JP1. Install a jumper as shown below.

FWE_SEL

J [ ] vIN

NOTE
The settings described in this document are for configuring the MCU project
board in stand-alone mode. These settings are not appropriate for using the
project board in conjunction with the NI-ELVIS system.

3. Configure the VDD_SEL option header, JP2. Install a jumper as shown below.

WDD SEL
+ov [H] ] +2.3v

CAUTION
This option jumper selects the operating voltage level for the MCU
development module. Select the proper operation voltage for the attached
MCU development module.

4. Configure the MCU_MOD_PWR option header, JP3. Install jumpers as shown below.

MCU_MOD_PWR

(] oD
(M| cND

CAUTION
Install jumpers only as shown, otherwise, damage to the on-board voltage
regulators will result.

Getting Started with the MCUSLK for MC9S12C32 Development Module, Rev. 0.1
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Hardware Setup
5. Configure the MCU development module PWR_SEL option header. Install jumpers as shown.
FPWR_SEL
|
2 [0~
6. Configure the MCU development module USER option header. Install jumpers as shown below.

UsER

B
u

7. Install the MCU development module in the MCU_PORT connector on the project board. Align
pin 1 of the MCU development module with pin 1 of the MCU_PORT connector on the project
board.

8. Connect the serial cable to an available COM port on the host PC. Connect the other end of the
serial cable to the COM port on the MCU project board.

9. Connect the 6-pin ribbon cable from the BDM_OUT connector on the MCU project board to the
BDM_PORT connector on the MCU development module. Make sure to align pin 1 on both BDM
connectors with the red stripe on the 6-pin ribbon cable.

10. For the BDM pod interface to program, erase, and debug the microcontroller on the MCU
development module, configure the MCU project board COM_SEL option header, JP7 to the BDM
position. Install jumpers as shown below.

RS-232 MONO8 ‘ BDM ‘

COM_SEL

CAUTION
Install jumpers in horizontal position as shown; otherwise, communication
to the MCU development module will not work. If applying MONOS8 or RS-
232 (not BDM) communication through the MCU project board, adjust
COM_SEL option header appropriately.

11. The remaining option-selection jumper settings should stay in default position.

12. Plug the transformer into a standard 120-Vac wall outlet. Connect the transformer power cable to
the VIN jack on the MCU project board.

CAUTION
Do not connect power to the MCU development module while the module
is connected to the MCU project board.

13. Verify that the +3.3V LED and +5V LED on the MCU project board are lit.

Getting Started with the MCUSLK for MC9S12C32 Development Module, Rev. 0.1

4 Freescale Semiconductor



Software Setup

14. Verify that the PWR LED on the MCU development module is lit.

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

16. The MCU project board and MCU development module is now ready for use.

Software Setup

To install and register CodeWarrior development tools for HC(S)12 MCUs onto a host PC, follow the
instructions outlined in sections A and B of the quick start pamphlet found inside the CodeWarrior
Development Studio for Motorola HC(S)12 Microcontrollers: Special Edition CD case. Make sure to
request the special edition license when regis’[ering.1 The special edition version of CodeWarrior is
necessary for developing applications for the MC9S12C32 MCU development module.

NOTE
Periodically check the corresponding development tool product page for
patches and updates. For questions on CodeWarrior development tools,
contact support @ metrowerks.com

Creating and Building a Project in CodeWarrior Environment

After properly installing and registering the CodeWarrior development tools as described in the Software
Setup section, you can now begin to develop your application for a target microcontroller. This section will
create and build a project under the CodeWarrior for HC(S)12 development tool platform.

NOTE
The instructions below are slightly different from the steps described in the
quick start pamphlet included in the CodeWarrior for HC(S) 12 development
tools CD case. The instructions below are adjusted for the MCUSLK and
MC9S12C32 development module.

1. Launch the CodeWarrior IDE

a. Select: Start>Programs>Metrowerks CodeWarrior>CW12V3.1;amenu
will appear
b. Select: CodeWarrior IDE; IDE will start and a CodeWarrior window will appear
2. Create a new project

a. From IDE main menu bar, select: File> New; a new window will appear (see Figure 1)

1. Registering will email you instructions for how to acquire the special edition license. After you acquire the special edition
license, place it in the root CodeWarrior directory. If you encounter problems with registration, you can acquire your special
edition license online at http://www.metrowerks.com/MW/Develop/Embedded/HC12/Downloads.

Getting Started with the MCUSLK for MC9S12C32 Development Module, Rev. 0.1
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Figure 1. New Window

b. Select: “HC(S)12 New Project Wizard”

In the “Project name” text box, type the name you want to give the project (IDE automatically
adds .mcp extension when it creates project)

d. Inthe “Location” text box, set location where you want the project to be created
e. Click “OK” — the first page of the new project wizard will appear (see Figure 2a)

Hew Project Wizard - Page 1

@1

Select the derivative you would like to uge.

Derivatives
MC9512A1286
MZ951 242566
MC9512A32
MZ951248512
MZ951 2864
MC9512¢32
MZ9512032
MC9512064
MZ95120B1284
MZ9512DE1 256
MC95120G1286
MIZ951 2062566
MC9512011286
MZ9512DJ256E
MZ95120J64
MC9512DP25EE

metrowerks

New Project Wizard - Page 2

Fleaze choose the et of languages to be
supparted initially. Y'ou can make multiple
selections.

[ Assembly
IviC
[C]C++

Thiz will et up your application with a
WM SI-C compliant startup code [doing
initialisation of global variables).

metrowerks

< Back | MHext > |

Cancel

b

Figure 2. New Project Wizard — Page 1 and Page 2

Select “MC9S12C32”

@ =

Click “Next” — Page 2 of the new project wizard will appear (see Figure 2b)
Make sure “C” checkbox is marked (if using assembly or C++, mark the respective selection)
Click “Next” — Page 3 of the new project wizard will appear (see Figure 3a)

Getting Started with the MCUSLK for MC9S12C32 Development Module, Rev. 0.1
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New Project Wizard - Page 3

1
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Only generates startup code.
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Software Setup

New Project Wizard - Page 4

&

< Back | MHext > | Cancel
[ |
a %

metrowerks

Do you want to create a project zet up for PCHint?

" “es
* Na

'ou need the PC-lint software from Gimpel
installed in arder to use the Code' armiar

FLC-lint iz a product from Gimpel Software.
plugin,

< Back | Mext > |

Cancel

b

Figure 3. New Project Wizard — Page 3 and Page 4

j- Select “No”, you do not want your project configured with Processor Expert
k. Click “Next” — Page 4 of the new project wizard will appear (see Figure 3b)
I.  Select “No”, you do not want your project configured to work with PC-lint

New Project Wizard - Page 5

Click “Next” — Page 5 of the new project wizard will appear (see Figure 4a)

Select the floating point format supported.
Select 'Mone' for best code density.
s Mane
" float is IEEE32, double is IEEE32
" float is IEEE32, double is IEEEE4

Don't use floating point suppart.

metrowerks

< Back | Mext > |

Cancel I

New Project Wizard - Page 6

metrowerks

a | E—

whhich memory model shall be used?

f* Sral
" Banked

" Large

The small memory model is best suited if both the |

code and the data do fit into the B4 kB address |
space. | 3

By default all variables and functions are

acceszed with 16 bit addresses. The compiler

does support banked functions or paged b |
waniables in thiz memory model, howewver [

< Back | Mext > |

Cancel

b

Figure 4. New Project Wizard — Page 5 and Page 6

Select “Small” memory model

£ 7© o>

Select “None”, you do not want to specify a floating point format
Click “Next” — Page 6 of the new project wizard will appear (see Figure 4b)

Click “Next” — Page 7 of the new project wizard will appear (see Figure 5)

Getting Started with the MCUSLK for MC9S12C32 Development Module, Rev. 0.1
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New Project Wizard - Page 7
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metrowerks

< Back 1 Firigh ] Cancel I

Figure 5. New Project Wizard — Page 7

r. Page 7 allows you to specify connections that the project should be configured to support.
Select “Motorola Serial Monitor Hardware Debugging”

s. 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 6)

Drop-Down Menu

MyExample.mcp / =
i  Monitor @ ¥ @ §< [
Files i Link. I:Irl:leri Targetsi
#% | File | Code | Data |4 | =
B readme.tat n'a héa =~
» ==F Sources 152 0« =
-l main.c 4 0« =
ﬂ datapagelc 148 |:| * —TI
#{_] Startup Code ] 23« =
-3 Prmn 0 o =
#{_J Linker kap 0 0 =l
+{_7] Libraries 7E. 2 o« =
#{_J Debugger Project File 0 0 =
[+ Debugger Crad Files n n =l
15 files * 2K L

Figure 6. 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”.

Getting Started with the MCUSLK for MC9S12C32 Development Module, Rev. 0.1
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Software Setup

3. Select build target

Your project can contain multiple build targets. For this example, we use the monitor build target,
which uses the BDM pod on the MCU project board. This BDM pod provides bidirectional
communication between the microcontroller and the debugger. See step 9 of the Configuring the
MCU Project Board section for how to connect the MCU and debugger.

a. Click the drop-down menu of the project window (see Figure 6)
b. Select “Monitor”
4. Edit source code
a. Click the “+” sign next to the “sources” folder to reveal files (see Figure 6)
b. Double-click the main.c file; an editor window will open and display the contents of main.c

main.c 1%

b-{}-n- = o'+ Path: | D:\Prafiles\rdaabetDesktopiMyE samplet S ourcesmain. <
Finclude <hidef h> <% common defines and macros * =]
Finclude <mc9=s12c32 ks % derivative information -

#pragma LINK_INFO DERIVATIVE "mc9=sl2c32”

void mainf{woid)
<% put yvour own code here *-
Enablelnterrupts:
for({;:) {} 7% wait forever *-

Line 8 Col47 | [4] | v

Figure 7. main.c in Editor Window

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)
Highlight the “sources” folder
From the IDE main menu bar, select “project’; a menu will appear
Select “add files”; a dialog box will appear
Navigate to that directory that contains the file you want to add
Highlight the filename of the file you want to add to your project
Click “open”; the “add files” dialog box will appear
Check the checkbox for each build target to which the file applies

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

S@ "0 a0 o

a. From 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 the MCUSLK for MC9S12C32 Development Module, Rev. 0.1
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Debugging your Application

Debugging your Application

The following steps explain how to establish communication and upload your application software to the
MC9S12C32 MCU development module (CSM-12C32). This will allow you to debug your application
through Metrowerks’ True-Time Simulator & Real-Time Debugger using the BDM pod interface on the
MCU project board. The Hardware Setup and Software Setup sections must be completed before

executing the steps in this section.

1. Reset the BDM pod connection by pressing the BDM RESET pushbutton (PB9) in the BDM pod

area on the MCU project board
2. Start debugger

a. From the main menu bar in CodeWarrior IDE, select “project”
b. Select “debug”; Debugger window will open in monitor target

NOTE

If prompted by debugger with a monitor setup window, select the
appropriate host PC COM port being used by the BDM pod and click “OK”.

¥, True-Time Simulator & Real-Time Debugger D:\Profiles\r%aabe\Desktop\MyExample\Monitor.ini E]@
File Wiew Run MOMITOR-HCS1Z  Component  Source  Window  Help
B 1= | e e L o e e e T )
|
& Sowes AEXC
[:MProfilestr3asbehDeskiopiMyExamplehSourceshStat12 Line: 295 _Startup
4% purpose: 1) initialize the stack ] C029 BRSET OxCO44,#2,%+8 sabs = CO31 A
2) 1inirialize the RAM, copy down init data etec (Inic) COZE LD3 0xC047 E
3) call main; CO31 CLE Ox0011
parameters: NONE C034 LDAB #57
called from: _PRESTART-code generated by the Linker CO36 STABE 0Ox10
or directly referenced by the reset wector %/ CO38 LDAL #9
for(;;) {@® /% forewver: initialize the program; call the root-procedure */ CO34 3TAL O0Ox12
if [!(_startupData.flagssSTARTUP_FLAGS NOT_INTT_SP)) { @ COSC BSR  *-60  ;abs = COOD
/¥ initialize the stack pointer */ m
INIT_SP_FROM STARTUP_DESC(); /*lint !e522 asm code */ /% HLI macro di | —
|»]
(1R
12 \HC12 Auta
[B] ‘ olEall 2 0 A 0 B 0
— X 0 IY i
IF Cozs FC |COZ8 FEAGE | 0
_Srartup (] S E 0 CCR | $¥HINZVC
r v
Start1Zc Auto Symb Global Auto
_startupData <£23> _tagitartup 0000g0 00 00 00 20 05 00 00 00 ... .... ]
000088 80 00 00 00 00 00 00 FF ........ =
aooos0 00 00 00 00 00 00 00 00 ........
0oo09s 00 00 00 00 00 00 00 00 ........
000040 0O 00 00 OO 00 00 00 00 ........ o
r v . |
) O B
_Startup Auta Symb Local Reset command file correctly executed. 2
monitor 13 in reset state
executing .\cundimonitor_reset.cnd
'/ After reset the commands written below will his
£ ||
For Help, press Fi |Automatic (triggers, breakpoints, watchpoints, and trace possible) MCZ9512C32

Figure 8. Debugger Window'

1. For a description of debugger windows, see Table 1

Getting Started with the MCUSLK for MC9S12C32 Development Module, Rev. 0.1
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Debugging your Application

Table 1. Debugger Windows

Window Name Description
Source and Display programmed application software in C and assembly programming
Assembly languages, respectively
Register Displays the MCU internal registers
Memor Displays the active value at each memory address in the MCU internal
y memory map
Procedure Displays the active procedure being evaluated
Data 1 and Display any global or local variables in your application software and their
Data 2 active value
Command Allows user control and logs commands executed

3. Reset the target by clicking on the reset target icon, il .

4. Right-click on “source” window and select “open source file”; “Source files” menu will appear. To
view between source files in your application software, select the appropriate file in the menu, then
click “OK”

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

6. Run application

a. From debugger main menu, select “run”; “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

halt icon, El to stop program execution

NOTE
The debugger taskbar includes other icons for debugging which allow

—.
single step [il step over il step out ﬂ assembly step ‘ﬂ and
reset target il functions.

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

Congratulations! You have successfully developed a project using Metrowerks CodeWarrior development
tools and your MCUSLK!

Getting Started with the MCUSLK for MC9S12C32 Development Module, Rev. 0.1
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How to Reach Us:

USA/Europe/Locations not listed:

Freescale Semiconductor Literature Distribution
P.O. Box 5405, Denver, Colorado 80217
1-800-521-6274 or 480-768-2130

Japan:

Freescale Semiconductor Japan Ltd.
SPS, Technical Information Center
3-20-1, Minami-Azabu

Minato-ku

Tokyo 106-8573, Japan
81-3-3440-3569

Asia/Pacific:

Freescale Semiconductor H.K. Ltd.
2 Dai King Street

Tai Po Industrial Estate

Tai Po, N.T. Hong Kong
852-26668334

Learn More:

For more information about Freescale
Semiconductor products, please visit
http://www.freescale.com

CSM12C32SLK
Rev. 0.1, 8/2004

Information in this document is provided solely to enable system and software implementers to use
Freescale Semiconductor products. There are no express or implied copyright licenses granted
hereunder to design or fabricate any integrated circuits or integrated circuits based on the information
in this document.

Freescale Semiconductor reserves the right to make changes without further notice to any products
herein. Freescale Semiconductor makes no warranty, representation or guarantee regarding the
suitability of its products for any particular purpose, nor does Freescale Semiconductor assume any
liability arising out of the application or use of any product or circuit, and specifically disclaims any
and all liability, including without limitation consequential or incidental damages. “Typical” parameters
which may be provided in Freescale Semiconductor data sheets and/or specifications can and do
vary in different applications and actual performance may vary over time. All operating parameters,
including “Typicals” must be validated for each customer application by customer’s technical experts.
Freescale Semiconductor does not convey any license under its patent rights nor the rights of others.
Freescale Semiconductor products are not designed, intended, or authorized for use as components
in systems intended for surgical implant into the body, or other applications intended to support or
sustain life, or for any other application in which the failure of the Freescale Semiconductor product
could create a situation where personal injury or death may occur. Should Buyer purchase or use
Freescale Semiconductor products for any such unintended or unauthorized application, Buyer shall
indemnify and hold Freescale Semiconductor and its officers, employees, subsidiaries, affiliates, and
distributors harmless against all claims, costs, damages, and expenses, and reasonable attorney
fees arising out of, directly or indirectly, any claim of personal injury or death associated with such
unintended or unauthorized use, even if such claim alleges that Freescale Semiconductor was
negligent regarding the design or manufacture of the part.

Freescale™ and the Freescale logo are trademarks of Freescale Semiconductor, Inc. All other

product or service names are the property of their respective owners.
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