ELEC 304071 Electrical Engineering Lab IV
ELEC 30507 Computer System Design Lab

Lab Session 1 Project Creation and Debugging

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

creating, executing and debugging appia@aprogramsusing theCodeWarrior

Development Studifor the FreescalMC9S12C32 or MC9S12C128icrocontroller,
mountedora A Dr agonFIl yo d.éThesd twopnicmaontroller®adeu | e
identical, except for containing 32K and 128K of flash memospeetively. They will

be referred to as simply th€CS12in the rest of this documenfivoi p r &g ewit| | 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 languegeell as the process for

transferring the program to th&CS12and debugging the program.

The second objective of this laboratory session is to begin utilizing the engineering
communication skills discussed in the lecture. Specificallgrayineeringnotebookis

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, atwo-page memaocumenting the activities of the lab seas®to be written and
submitted byeach member of the team (in subsequent weekamsenwill submita
memofor the tean)

Installing the DragonFly12 Development Module

You will be issued &readboard statioand aan HCS12basedi Dr agonFIl y120 modul
(http://www.evbplus.om/c32_modules/c32.hthishown in Figure 1Each lab station
includes a personal computer, a power supply, a Witztronics WTBDMS12
background debug modBDPM) module to connect to the microcontroller. You will
need to obtain your own breadboard(s)rrthe Scientific Supply Store prior to the start
of lab. The DragonFly12 module contains a Freedd@l812microcontrollerand a 6

pin BDM (background debug mode) header. The microcontroller istiieifreescale
HCS12family of devicesdiscussed in thELEC 2220 text book. ThHdCS12contains

32K bytes (MC9S12C32 chip) or 128K bytes (MC9S12C128 afilash memory4K
bytes of RAM, and a variety of input/output and other peripheral functiongiithe
numberingon the DragonFly12 ishown in Figure? ard 3, and he DragonFly12
schematic diagram is linked to the course web pdgte that a number ¢iiCS12
input/output porsignals are nadccessiblen the 46pin module.

The breadboard stations have banana jacks for connecting the power supgin a 50
header for connectinglogic analyzer, and a variety of switches, LEDsefgment

display digits and decodeiisat can be usefr debugging. The-8egment display digits
include binary to segment decoders, to which connections are made via the headers
below the digits.


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

Figure 1. Wytec-pAiDPmaden Fl y1206 40
(http://www.evbplus.com/c32 modules/c32.html

DRAGONflyl2  DF12-DIP4@R MODULE

BREAK 1T ALONG THIS LINE BREAK IT ALONG THIS LINE
THE LEFT SIDE BECOMES THE LEFT SIDE BECOMES
A DIP28 MODULE A DIP32 MODULE

BREAK IT ALONG THIS LINE
THE LEFT SIDE BECOMES
A DIP24 MODULE

(2.050, 0.77%

EXTERNAL 2KX8 EEPROM, 24LCi6 —
CRYSTAL Y1 IS SOLDERED ON BOTTOM SIDE
CAN PORT FOOTPRINT IS PROVIDED ON BOTTOM SIDE

Figure 2. Wytec DragonFlyl12module layout(top)
(http://www.evbplus.com/c32 modules/c32.html
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Figure 3. Wytec DragonFly12 40pin DIP HCS12signal connections.
(http://www.evbplus.om/c32_modules/c32.htinl

Creating Projects: Program 11 Assembly Language

CodeWarrior(also used in ELEC 222 an integrated development environment (IDE)
that isflexible, in that it can be used to develmpjects 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, op€odeWarriorand selecFile-> New( s el ect HANewo fr c
the AFil ed menu), whielhEntrapm®jecanamegext he f or m i
Aprogramlo) and the direct omtyislabsavedlli ch t he p

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

maintenance is done on the lab comﬁuters.

Preiect | Fiie | Object |

FEBHCIST12 New Project Wizard Praject name:
M HCS12 Stationery [program

Location:
C:\Documents and Settingshnel  Set...

-

Project:

| =]

ok | Cancel

Figure 1. New project screen.
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After clicking OK, the ANew Project Wi zardo
setup process (click ANextodo on each screen.)
Aderivativeo, 1 .e. the s ppd SdlecMC931203)0et mi cr o
MC9S12C128, corresponding to the microcontratl@p on yourDragonFly moduleFor
your information, theHCS12data sheet is linked to the course web page.
New Project Wizard - Page 2
Select the derivative pou would like to use.
Derivatives »
MCEBHCE 1244
MCEEHCI12B32
MCGEHCS 12060
MCESHCI12DA0A
MCEEHC912DG128
MCGEHCS12DG1284
MCESHC912DT125
MCEEHCI12DT1284
MCI5124 1268
MC93124256E
MCIS12432
MCI51Z2A512
MC9312a64
P MC95126128
<" freescale MCa512864
frebethinhs MC! 28 v
< Back Mext s Cancel ‘
Figure 2. SelectMC9S12C32 or MC9S12C128nicrocontroller.
On the n&t screenFigure 3, select the language(s) to be used forpttogect. Note that
you may select more than one if you plan to mix assembly language, C and/or C++. For
this program, select fAAssembl yo.
New Project Wizard - Page 3
Fleaze chooze the zet of languages to be
zglg%?ir;icsl initially. v'ou can mak.e multiple
(] 43sEmbl)
N
[C++
T hiz will st up wour application with an
AMNSI-C compliant startup code [doing
initialization of global variables).
# freescale
< Back | Mest > | Cancel |
Figure 3. Selecthe programming language(s).
Onthe nextscreen( Fi gur e 4) , check AAbsolute Assembly

program in a single file, with the program and data locations fixed at specified memory
addresses. Hprojectis spreadver multiple files that need to be linked togathyou
woul d select ARel ocatable Assembl yo.



New Project Wizard - Page 4

" Relocatable Azzembly

L sing anly one single assembly source file
with absolute assembly. Mo suppart for
relocatable aszembly or linker.

< Back | Mest > | Cancel |
Figure 4. Select #0AbsdleprdgemAssembl yo f

Next you wil/ be asked to select ficonn
be used to download and debug your progr&hsckii T B D Mwhich allows
CodeWarriorto transferyour programnto the flash memory of theicrocontroller

through a USB cableonnected to th@/itztronicsWTBDMS12 background debug mode
(BDM) module which should be plugged intbe 6-pin BDM header on the

or a S

ecti on

DragonFly12 moduldf you wish, you may alsolce cFKku Iil Chi p t&&domul at i ono

some prograndebugying using a full simulation model of the microcontroller, including
simulated input/output devicesou candebugthe programn the target hardware via the
BDM, using he same user interface as for the simujatod carchange between
simulator and actual hardware at any time.

New Project Wizard - Page 5 &l

Plzase chooze the connections you want, Y'ou can
select multiple connections.

[wFull Chip Simulation
[C1PEE Multilink/Cyclone Pio
[150fTec HCS12

[ l&batron BDI

HCS12 Serial Moritor
v

Connect to a board through Freescale
TBDML [TurboBDM Light]

< freescale

< Back | Finish Cancel |

Figure 5. SeleciTBDML 6andfAi Ful | Ch i p toRlownload antd debugttte
program via the USB/BDM interface on theDragonFly12 moduleand the simulator.

At this point, CodeWarrior creates the
to show the basic program structui2elete the data/instructions from this dummy
program and replace them with your own, or élsketefile man.asmin the project
directoryand addyour own file.

proje



Figure 6. Main project windowwi t h i ni ti al Adummyo main prog

In the project pane on the left side of the window, the two directories of interest are
ASourceso, where youagesenrtCyfoiuresassambl yL il @
you will find, i niti alHCSi2inc)ahatcdntainscldfinitbress f i | e O
of symbolic names for all microcontroller register addresses and other resources. Note the
INCLUDE statement in the dumnprogram that includes this file in the main program,

making all the symbolic names available for use.

Your comment headedata definitions and coddhouldreplace those shown in the

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

that every program in this course should hafieanment headérat 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 reaétdlsw what

is being done by the program. Such commshtaild be only a few words each,tkey

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.



