How to use CodeWarrior ASM with Adapt9S12 and Sdvianitor.doc

This document assumes that CW is already beerletstdt further assumes that the
user has all the necessary hardware and just ssedaace in starting how to use CW.

Getting Started:

Click on the Metrowerks IDE icon codeWarror IDEInk 5 get started. Note that the IDE is
greyed out to indicate a blank working space.
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New Project:

Let create a new project by clicking on File mefile-New as shown below.
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Find and Open File...  Ckrl+D
Close el
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Save Al Cbrl+-Shift+5
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Save & Copy 5.,

Rewvert, .

Open Workspace
Close Workspace
Save Workspace
Save Woarkspace As...

Impork Project. ..
Expork Project ..

Page Setup...
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Open Recent »

Exit

On the project tab select HC(S)12 New Project Wzar

Froiect | File | Object |

E Empty Project Froject name:;
HC[S]112 Mew Project Wi I
S HCS12 Stationeny

Location:
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Sdd te Broject
Froject:
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Project Name:

Type a project name calldast. Press on the Set... button to create a Test sleoftd
save the test.mcp file.
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File name: Save I
Save as lype: | Project Files [ mep) =] Cancel |
¥ Create Folder Y

As can be seen below the setup for the foldersetrePress OK to continue.

hew x|

Project | File | Obiect |

"= Empty Project Praject name:
T H |::[E; |1 2 Mew F'njiE:l::t Wizard ItESt
R HCS12 Stationery

Lacatian:

IE:'&T ezt\test Setf...

Add to Project
Project:
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k. Cancel




Selecting the MCU:

Scroll up or down to locate the MCU of intereat. this example the Adapt9S12E128 is
used. Select the MCU type as MC9S12E128 then plessbutton to continue.
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MNew Prn]ect W|zard Page 1

Select the derivative you would like to uze.

Derivatives |_ﬂ
MZ2512064
MZI512DE1 284
MZ35120B1 286
MZ95120G1 256
MZ3512DGE2566
MZ2512011258
MZ251 2012566
MZ35120164
MZ2512DP255E
MZI5120P512
MZ35120T 1286
MZ2512DT2566

MC9512E125
MCZ9512E64

MZ9512H125
MZ3512H256 -:I
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In this example the Assembly box is selected agvehdne may select C or C++
according the user’s programming preference. Megs button to continue.

X

Mew Pru]ect leard Page 2

Fleaze chooze the set of languages to be
zupported initially, vou can make multiple
zelections.

WA zzembl
C

[]C++

Thiz will set up pour application with a AMH5]- I:_J
compliant startup code [doing initialization of
global varnables].
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Absolute or Relocatable:

In this example the Relocatable assembly is seleageshown. Press next to continue.

MNew Project Wizard - Page 3 il

Wwhhich kind of assembly would wo like?

" Abzolute Assembly
* Relocatable Sszembly

Relocatable Azzembly supports to zplit up the;l
application into rultiple agzembly source files.
The zource files are linked together using the
linker. -

metrowerks
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Serial Monitor:

The Adapt9S12E128 or EQ128 is pre-programmed wiescale Serial monitor. Check
boxed the Motorola Serial Monitor Hardware Debugdiox as shown. PreEsnish
button to continue.

MNew Project Wizard - Page 4 x|

Fleaze choose the connections pou wank. You can
zelect multiple connections.

[k etrowerks Simulator

[1P&E Hardware Debugaing

[150fTec Microzyztemns Hardware Debugging
[ lAabatron Hardware Debugging
Fadidotorola Sernal Monitor Hardware Debugging

Thiz target interface connectz to an on-chip ;I
zenal momitar for HCS51 2 devices.

metrowerks

=l
<Back [ Finish | Cancel |




Setup Complete:

Below is the IDE after the setups are completed.
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a2 x<hBa A AN NER5EER
=l
test mep I
I'O Moritor j B v & L
Files: | Link. Drderl Targets |
& | File | Code | Data |4
B readrme tit na néa 1
W ] Sources i} 0« 2
@ B3 Prm 1] 0z
B3 Linker Map i} 1} z
B3 Libranies o o 1
{23 Debugger Praject File a o )|
{23 Debugger Cmd Files o o 1
11 files 1} 1}
[ | H
[
Files Tab:

Note that a new window pane is added. These cotftaiFiles, Link Order and Targets
Tab.

Files tab contain 6 subfolders called Sources, Bmker Map, Libraries, Debugger
Project File and Debugger Cmd Files.

By pressing on the + icon, one can see what ar@enthese subfolders. Sources folder
contains the working files. By default CW creagefile called main.asm. Prm folder
contains programming parameters. This documehowly go thru the important
aspects of the IDE. One should read up on thasthe



Double click on the main.asm to see what it corstain
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Fle Edit ‘iew Search Project Debug ProcessorExpert Window Help
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sl xhAaAANEER R EER
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it | N
| % Monitor j 4 @ 5‘ > HEE IR | R Ea.'- ' - Path: ‘C:\Tast\test\Saw_cB_S\maih asm
i |LMKDMéd Tﬂ@ﬁl ‘# This staticmery is serves as the framswork for a *
- - ;% user application. For a more comprehensive program that *
¢ | Fie | Code | Data i aE ;* demonstrates the more advanced functionality of this *
B readme. tat nfa nta = i® lfrcvcnfsgal_", ltj‘éease SET the Esmanstratlo? ?Eplications *
¥ F159 Sources o 0+ = ;% located in e exanples subdirectory o e *
P a. [mainasm o 0+ = ;% Metrowerks CodeWarrior for the HC12 Program directory *
¥ EE3Pm il 0 = :
¢ @ bumerbbl néa nfa =l
¢ [ Monitor_linker.prm nf’a. nta =l RERELE symggég Eatae, i
EE?LmkaMap o 0 = we use sexport 'Entry' as symbol. This allows us to
8 Manitor.map nia nfa =l reference 'Entry' either in the linker .prm file
Eag"a"?u 158 g: g ﬁ or from C-C++ latsr on
M me3s1281 28 e
EMER Debugger Project File 0 0 = include derivative specific macros
- Monitar.ini néa néa =l INCLUDE 'mc9=122128 . inc'
F143 Debugger Cmd Files o a =
[#-(Z2 Monitar o il = variablesdata section

11 files

<

b’{Y_EXTENDED_HAH: SECTION
In=ert here your data definition
tenp_byte d= b 1

For demonstration. temp byte is used

code section
HyCode SECTION
maim:
Entrv:
ZEE enable interrupts
loop:
just zome demonstration cods

HOVE #1,tenp byte
; Insert here your own code

HOF

BRA loop

endless loop

&
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Debug:

Connect serial cable to PC COM 1 and the Adapt9®B2d. Make sure the Run/Load
switch is in Load mode. Power up Adapt9S12 boaaling sure to see the PWR
(Green) LED is ON.

Select the Project Menu. Project-Debug as showowbe

R
File Edit Wiew Search | Project Debug ProcessorExpert Window Help
? E = . ey | Add main a=m Lo Rroject
e o e 1 Hdei
7 Creste Groug,, .
test mep | Create Targek,,
CrEate Segment/OvErEt., =
| 0 Moritor oAb D i Mo~ [~ o~ Patk ‘C.\Test\test\Soulces\mam asm <
; gy
e |Llﬂk-0rder| Tar  CheckSyntax Chrlt; iz stationery is serwves as the framework for a * j
~ Rreprocess er application. For a more comprehensiwve program that *
Z’E Precompile enonstrates the more advanced functionality of this -
B readme. bt Cornpile Chl+F7 acessor . please see the demnnstratlnn applications =
@ &3 Sources E B . cated in the examples subdirectory of the *
o :__. Disassemble: Chrl+3hift+F7 etroverks Codellarrior for the HC1lZ2 Program directory o
¢ EIE3Pm Bring Up To Date: i+l
[ @ bumerbbl
¢ @ Monitor_linker  T1Ke F7 ort symbols
EHE Linker Map Stop Build Chrl4Eresk EDEF Entry. main :
TE M tp : we use export 'Entry' as symbol. This allows us to
Bl Monitor.map - = i referencs’ "Entry’ “either’ 3n the Tinker' pem file
I3 Libraties Romave Cfbpct cotesss 2y ; or from C/C++ later on
LM mcOs12e128i  Re-search for Files
EiaDebugg_er F_'n:uecl Reeset Project Entry Paths. lude derivative specific macros
[ Monitor.ini Synchranize Madification Dates INCLUDE 'mc9s12e128.inc
Debugger Cmd Fi i
(-3 Monitar F5 iable~sdata section
== = TEHWDED_RAM: SECTIOH
Canrk Run Sl ert here wour data definition. For demonstration, temp byte is used
Set Default Project vt ds bl
Set Default Target ¥ e section
i3 te SECTION
main:
Entry:
GLE : enable interrupts
loop:
MOVE #1.temp_byte ; just some demonstration code
HOF : Insert here your own code
ERA loop ; endle=ss loop
u -
11 files 0 0 Line 15 Calt ||« v
o] ey
I &

CW will immediately initiate the Debugger scredreave the Monitor setup as is and
press OK button.

Monitor Setup x|

konitor Communication I Load Dptigngl

—HOST Serial Communication Port:

Pleaze zelact in thiz dialog the senal communication port used
to connect ta the hardware.

HOST Serial Communication Port:

— Commurication protocaol
™ Showe Monitor TR

o |

Cancel




True Time Simulator and Real_Time Debugger:

By default the program will erase and program tlda@9S12E128 or EQ128. This

program allows the user to manipulate the MCU.sTdcument will not thoroughly

explain how to use the True Time Simulator and Ré@alke Debugger. It is merely to
show how to start the program and its basic usage.

The following sequence happens — Loading, eraswdastly, the debugger

Loading Code

x|

Executing Command File

executing manitar_starkup. crmd
100%

.__ True-Time Simulator & Real-Time Debugger C%TesttestsMonitor.ini = |EI|5|
Fil=  W%iew Run MOMNITOR-HCS1Z2 Component Procedure Window Help
D@ &|5|e] 2] -]z~ 2|
Beowee 7 o x| T _iDix]
C:AT esthtestibintmain.dbg Line: 7637 Entry
MyCode: SECTION - CO00 ANDCC #2239 =
mairn: CO0z MOVE #1,0xz400
Entry: Coo7 Nap
: enahle interrupts CO03 BRA *—-6 sahs = COOZ
loop: CO0& LD: 0xFFFF LI
MOVE #l,temp_byte ; just some demonstration code
wmor : Insert here your own code _ ol =]
-
‘I I v HC12 | At
e
I u] Fy u] E (1]
=101x11] x o [ o
main.dbg [“Auta [ Symb | Global Ir | cCooo  PC [COO0  PPRAGE |3F
temp_byte Z4 unsigned char SP |4DUD CCR | SRHINZVE
—1oix]
T =
. -
done .hcmdymonitor postload.cmd _I —|D|i|
Postload command file correctly executed. [ Auto [
) _Il|ooooso oo oo oo zo i’
iree = gooos4 05 00 00 0o
| L[ |I200088 20 bO o2 07 =

For Help, press F1

Autormatic (triggers, breakpoints, watchpoints, and trace possible)

MC9S12E 2




A simple program:

Lets start with a simple program of Blinking an LED connected to PPO.
Edit the main.asm with the codes below.

DelayCounter ds.b 2

LED equ %00000001 ;PortP bitO

: code section
MyCode: SECTION

Entry:
sei ; This example no interrupt are needed
; disable interrupts
movw #$FFFF,DelayCounter  ;Initialize counter
bset DDRP,LED ;Make PPO as output
main:
bset PTP,LED ;Turn LED on
Idx  DelayCounter ;Do some delay

bsr DelayRoutine
bsr DelayRoutine
bsr DelayRoutine
bsr DelayRoutine

bclr PTP,LED ;Turn LED off

Idx  DelayCounter ;Do some delay

bsr DelayRoutine

bsr DelayRoutine

bsr DelayRoutine

bsr DelayRoutine

bra main ;main loop is execute endlessly

DelayRoutine
dbne x,DelayRoutine ;Delay routine

rts



:#iMetrowerks CodeWarrior

=lol x|

File Edit “iew Search Project Debug Frocessor Expert  ‘Window Help
MEFHo - - hOARND SR EE R
izl
test.mep I
b=y - m d - Pathy | o sstitesths i
b - f} - M- B - A - Path [ o MestitestiSourceshmain. asm
| % Monior B a AAHES
= = EHD
fes | Link Orcle | Taigets | LED eau %00000001 SPort P hit 0
- SEGHER
¥ | File | Code | De Ri ; code section
B reacme.txt nia #x ur | HyCode: SECTION
HERS 48 RC
Efesiibes RC| | Entry:
B main asm 48 .
=18 P a o= b sei :This ezsmple no intsrrupt are needed
"B bumer.bbl nia Pl disable interrupts
: : P:
- Hl Moritor_linker prm nla i movw #SFFFF, DelayCounter ;Initialize counter
EHE3 Linker Map 0 Fi bsst DDRE. LED ‘Make PP0 as output
B Monitor map nta Bz
EHER Libraries Pi main
T mcds12e12ine il o Fi bset PTP,LED :Turn LED on
=153 Debuager Project Fils i o Bi
B Monitor ini nta END ldx DelayCounter ;Do some delay
=142 Debugger Crmd Files bsr DelayRoutine
(23 Menitor 0 PLACER bsr DelayRoutine
_E bsr DelayRoutine
=1 bsx DelayRoutine
RC
S1 bolr FTE,LED :Turn LED off
71
HC ldx DelayCounter ;Do some delay
cC bsr DelayRoutine
b=t DelayRoutine
bst DelayRoutine
bsr DelayRoutine
oE bra main imain loop is execute endlessly
DE
END DelayRoutine
Ene x.DelayRoutine :Delay routine
STACKS
rts
£ SVEC]
VECTOE
INIT I 1
: Line 25 o
1 files Line35
- s | ez Colgd [ [4] i v
A

Programming Flash:

In this example, the True Time Simulator and Real-Time Debugger are used.
Switch SW2 to Load mode and Power up Adapt9S12 or press the RESET button
if already powered up. Under Project menu select Debug or F5 function key.
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File Edit View Search | Project Debug ProcessorExpert Window Help
ﬁ e TR Add i 55 Lo Project ] i@
e R s < -
= CGrest=Group,,
test.mcp Create Target., -0l =i
Create Searent/Overlay. 2 T - b
Iiﬁ e B M.~ [+ o' - Path | chesttestiSourcesimann. asm ko
Files | Link Order | Tar  Check Syntax il equ %00000001 ;Port P bit 0 %
Preprocess:
¥ File Precompile — SBEtiEECTION
B ?admﬁ'““ Campile ChrHFF i
Ea;'ﬁ;’:ﬁ Lok Disassemble: Chrl+ShiFE+HET
SE3P sei (This example no intsrrupt are nesded
ﬂrmhumer bl Bring Up To Date: Chrl+L : disable interrupts
o Make F7
M Monitor_linker S #5FFFF, D=1a; >
= o » vCounter ;Initialize counter
E'a;nk;' Map Stop B ks bset  DDRP.LED Make PPU as cmtput
onitor. map
S1E3 Libraiies Remove Object Code... Chrl4-
Lo mc9s12e128.  Re-search for Files b=set FTF,LED :Turn IED on
Eﬁ;ebuggﬁf Projecl  Reset Project Entry Paths 5 e aul = G
T-B Manitorini S il . = elayCounter ;Do sone delay
= Ea Db Ed i Synchronize Modification Dates rria s
{23 Monitar == I bsr DelayRoutine
: 2 b=t DelayRoutine
R CtriHES bsr DelayRoutine
SERERE LR 4 bolr PTF. LED ;Turn LED off |
Set Default Targst L4
T ld=x DelayCounter :Do some delay
[ bsr DelayRoutine
bsr DelayRoutine
bsr DelavRoutine
bsr DelayRoutine
1 bra mair (main loop is execute endlessly
1
END DelayRoutine
dbne x,DelavRoutine Delay routine
STAC]
rts
< VEC
VECTr
INIT
11 fles: 8 Szt M =
< | | _L|r|e45 calgz ||4] | v




Codewarrior will immediately launch True Time Simulator and Real-Time
Debugger as shown. Note that it will erase then program Flash in succession.

True-Time Simulator & Real-Time Debugger c:'testhtest'Monitor.ini - |I:I|i|
Fil= Wiew Run MOMNITOR-HCS1Z  Component  Procedure  Window Help

D@ &]5(e] 2] -2+ 3|
Boowee 0 =T 1ol

c: stestitesthbintmain. dbg Line: 7640 Entry
MyCode: SECTION ;I 5 -

CO0Z MOVW #65535,0x2400
CO05 BESET Ox0254,#1

;This example no interrupt are needed CO0C ESET 0Ox0255,#1
; disable interrupts COLl0 LD Oxz2400 LI
oW #5FFFF DelayCounter ;Initialize counter ] Register _ ||:||5|
hset DDEP , LED ;Make PPO as output -
< | : » [ ||HET2 [ Auta
e
o u} Fy u} E u}
=101} 1% o [ o
main.dbg [“Auta [ Symb | Global Ir | cCooo  PC [COO0  PPRAGE |3F

3P [aooo  com | swEINZvC

=T
I T

il |[eneey o =
done .%cmdhymonitor postload.cmd _I —|D|5|

DelayCounter .. array[2] of unsignmed char

Postload command file correctly executed. | Ato |
) _|||oonoso oo oo oo zo ... i’
i «|l|ooooga 05 oo oo oo L L.
‘I I vl 2 ooooss 80 00 00 00 - ;I
For Help, press F1 |F\ut0matic {triggers, breakpoints, watchpoints, and trace possible) |MC9512E i

To run the program, select Run menu then Start/Continue or F5 function key as
shown.

True-Time Simulator & Real-Time Debugger c:itesthtest'Monitor.ini _|EI|1|
File Wiew | Run MONITOR-HCS1Z2  Component  Procedure  Window  Help

EIE'-I Ctrl+Shift+F5 H:ﬁlilil il |
H Source

ke rs =Y JRI=TEY

o hhestites Single: Skep F11 Line: 7540 Entry
MyCode  Step Ower F10 | : il
Sktep Cuk Shift+F11
Entry: CO05 EBESET 0Ox0254,#1
T Assembly Step Ctri+F1L NLerrupt are COOC BSET Ox0258,#1
Assembly Step Cwer  Chrl+-F10 colo LD Oxz400 ;I

Assembly Step Out Cerl+Shift+F11

nd nitialize counter ] Register =10] x|

Contral Painks. ..
| b as output , ; Wli | e
o 0 & |o B [0
main.dbg [Auta [ Symb | Glabal 1p | coon  Pc [cooo PPAGE [aF

5P 4000  CCR | SXHINZVC

—ioix]
PN ol

R =
done . %codymonitor postload.cod —|D|i|

DelayCounter .. array[2] of unsigned char

Postload command file correctly executed. | Auta |
. _| goooso 00 00 00 20 ... ﬂ
i -|||000054 05 00 00 00 ...

o | [ |[oooses 0 00 93 00 - =

Start/Continue program Automatic {triggers, breakpoints, watchpoints, and trace possible) MCI512E 2




The LED connected at PPO will immediately begins to Blink.

This concludes the example of using CW in assembly to using True-Time
Simulator and Real-Time Debugger.



