
ELEC 3040 ï Electrical Engineering Lab IV 

ELEC 3050 ï Computer System Design Lab 
 

Lab Session 1 ï Project Creation and Debugging 
 

The objective of this laboratory session is to become familiar with the process for 

creating, executing and debugging application programs, using the CodeWarrior 

Development Studio for the Freescale MC9S12C32 or MC9S12C128 microcontroller, 

mounted on a ñDragonFlyò development module. (These two microcontrollers are 

identical, except for containing 32K and 128K of flash memory, respectively. They will 

be referred to as simply the HCS12 in the rest of this document.) Two ñprojectsò will be 

created and tested, one in assembly language and the other in C. This will demonstrate 

the basic setup of an application project in each language, as well as the process for 

transferring the program to the HCS12 and debugging the program. 

 

The second objective of this laboratory session is to begin utilizing the engineering 

communication skills discussed in the lecture. Specifically, an engineering notebook is 

to be maintained, documenting all designs, lab procedures utilized, observations of the 

results of each test or procedure, and notes on any errors detected and their solutions. 

Also, a two-page memo documenting the activities of the lab session is to be written and 

submitted by each member of the team (in subsequent weeks, one person will submit a 

memo for the team.) 

 

Installing t he DragonFly12 Development Module 

 

You will be issued a breadboard station and an HCS12-based ñDragonFly12ò module 

(http://www.evbplus.com/c32_modules/c32.html), shown in Figure 1. Each lab station 

includes a personal computer, a power supply, and a Witztronics WTBDMS12 

background debug mode (BDM) module to connect to the microcontroller.  You will 

need to obtain your own breadboard(s) from the Scientific Supply Store prior to the start 

of lab.  The DragonFly12 module contains a Freescale HCS12 microcontroller and a 6-

pin BDM (background debug mode) header. The microcontroller is from the Freescale 

HCS12 family of devices discussed in the ELEC 2220 text book. The HCS12 contains 

32K bytes (MC9S12C32 chip) or 128K bytes (MC9S12C128 chip) of flash memory, 4K 

bytes of RAM, and a variety of input/output and other peripheral functions. The pin 

numbering on the DragonFly12 is shown in Figures 2 and 3, and the DragonFly12 

schematic diagram is linked to the course web page. Note that a number of HCS12 

input/output port signals are not accessible on the 40-pin module. 

 

The breadboard stations have banana jacks for connecting the power supply, a 50-pin 

header for connecting a logic analyzer, and a variety of switches, LEDs, 7-segment 

display digits and decoders that can be used for debugging. The 7-segment display digits 

include binary to 7-segment decoders, to which connections are made via the headers 

below the digits. 

 

http://www.evbplus.com/c32_modules/c32.html


 
Figure 1. Wytec ñDragonFly12ò 40-pin DIP module 

(http://www.evbplus.com/c32_modules/c32.html) 

 

 
Figure 2.  Wytec DragonFly12 module layout (top) 
(http://www.evbplus.com/c32_modules/c32.html) 

 

http://www.evbplus.com/c32_modules/c32.html
http://www.evbplus.com/c32_modules/c32.html


 
Figure 3. Wytec DragonFly12 40-pin DIP HCS12 signal connections. 
(http://www.evbplus.com/c32_modules/c32.html) 

 

Creating Projects: Program 1 ï Assembly Language 

 

CodeWarrior (also used in ELEC 2220) is an integrated development environment (IDE) 

that is flexible, in that it can be used to develop projects in assembly language, C, C++, or 

any combination of these languages, with the ability to debug on a simulated 

microcontroller and/or the target hardware. 

 

To create a new project, open CodeWarrior and select File -> New (select ñNewò from 

the ñFileò menu), which generates the form in Figure 1. Enter a project name (ex. 

ñprogram1ò) and the directory in which the project is to be saved. In this lab, save all 

projects on your network (H:) drive , to ensure that they are not lost when 

maintenance is done on the lab computers. 

 
Figure 1. New project screen. 

http://www.evbplus.com/c32_modules/c32.html


 

After clicking OK, the ñNew Project Wizardò guides you through the rest of the project 

setup process (click ñNextò on each screen.)  You will first be asked to select the 

ñderivativeò, i.e. the specific target microcontroller for the project. Select MC9S12C32 or 

MC9S12C128, corresponding to the microcontroller chip on your DragonFly module. For 

your information, the HCS12 data sheet is linked to the course web page. 

 

 
Figure 2. Select MC9S12C32 or MC9S12C128 microcontroller.  

 

On the next screen (Figure 3), select the language(s) to be used for the project. Note that 

you may select more than one if you plan to mix assembly language, C and/or C++. For 

this program, select ñAssemblyò. 

 

 
Figure 3. Select the programming language(s). 

 

On the next screen (Figure 4), check ñAbsolute Assemblyò, since you will put your entire 

program in a single file, with the program and data locations fixed at specified memory 

addresses. If a project is spread over multiple files that need to be linked together, you 

would select ñRelocatable Assemblyò. 



 
Figure 4. Select ñAbsolute Assemblyò for a single-file program. 

 

Next you will be asked to select ñconnectionsò (Figure 5) to the target microcontroller, to 

be used to download and debug your programs. Check ñTBDMLò, which allows 

CodeWarrior to transfer your program to the flash memory of the microcontroller 

through a USB cable connected to the Witztronics WTBDMS12 background debug mode 

(BDM) module, which should be plugged into the 6-pin BDM header on the 

DragonFly12 module. If you wish, you may also check ñFull Chip Simulationò, to do 

some program debugging using a full simulation model of the microcontroller, including 

simulated input/output devices. You can debug the program in the target hardware via the 

BDM, using the same user interface as for the simulator, and can change between 

simulator and actual hardware at any time. 

 

 
Figure 5. Select ñTBDML ò and ñFull Chip Simulationò to download and debug the 

program via the USB/BDM interface on the DragonFly12 module and the simulator. 

 

At this point, CodeWarrior creates the project files, including a ñdummyò main program 

to show the basic program structure.  Delete the data/instructions from this dummy 

program and replace them with your own, or else delete file main.asm in the project 

directory and add your own file. 



 

 
Figure 6. Main project window with initial ñdummyò main program. 

 

In the project pane on the left side of the window, the two directories of interest are 

ñSourcesò, where you insert your assembly language or C files, and ñLibrariesò, where 

you will find, initially, an ñinclude fileò (in this case HCS12.inc) that contains definitions 

of symbolic names for all microcontroller register addresses and other resources. Note the 

INCLUDE statement in the dummy program that includes this file in the main program, 

making all the symbolic names available for use. 

 

Your comment header, data definitions and code should replace those shown in the 

dummy program. For this exercise, replace them with the following test program. Note 

that every program in this course should have a ñcomment headerò at the top, listing the 

name of the program, the authors, and a very brief description of what the program does. 

You should also use comments to document the program, allowing readers to follow what 

is being done by the program. Such comments should be only a few words each, so they 

do not carry over to multiple lines (making the program instructions difficult to see.) 

 

NOTE: T his program intentionally has two syntax errors that will be detected by 

the assembler, and will need to be corrected. 

 


