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; Tic-Tac-Toe Game Boy Module
; Main routine B
; Description: The main routine for running the game.
= Initialises things (wvia initgh) and the
= loops forever plaving games. (1
e weTaCE Source Code
Jjsr initgh : initialise gamehoy
ldd #Welcoms
jsr [printf,PCr] ; display Welcome
HEWgL jsr plavGame
bra newgm ; start a new game
swl : never reach hear - infinite game
;ubroutine: Initialise
sHo arguments
; Wariables: ptzx - index register X
; ptv - index register ¥
;Description: First setup up the microcontroller setting up the 3P,
; shutting down the COFP watchdog timer, and initialising
! the SCI serial interface. Then copies data structures
; to RAM
initgh: ~|
X ~
4 =
Terminal Window
:
&\m ]
x| ~
A El
Assembler Error Log =
b
<)l 3
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Build icon to
assemble code
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; Tic-Tac-Toe Game Boy Module ) |
; Main routine r
; Description: The main routine for running the game.
= Initialises things (wvia initgh) and the
= loops forever plaving games.

lds #3TACK
Jjsr initgh : initialise gamehoy
ldd #welcome
jsr [printf,PCr] ; display Welcome
HEWgL jsr plavGame
bra newgm ; start a new game
swl : never reach hear - infinite game
;Biubroutine: Initialise
sHo arguments
; Wariables: ptzx - index register X
; ptv - index register ¥
;Description: First setup up the microcontroller setting up the 3P,
; shutting down the COFP watchdog timer, and initialising
! the SCI serial interface. Then copies data structures
; to RAM
initgh: ~|
X ~
4 El
Results of assembly
operation v
<1/ =

ﬁ CogasCourses~CEGIG3i1~Automne2 00 '?\I.abs\Lahl\'I;(:l'SUlut 1on~CEG3131TTTGansBoy . asm: 0 warningi=s), 0 erroris)

- ]
Tool returned code: 0 2 |
i
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Contents of the S19 File

S0030000FC

S1130400CF2000160413CCO068115FBEATB16045397
S113041020FB3F1410CEO0O0OODEO39800CEO3A4080
S113042086056AE03486016AE0350FE03708FB0OC84

S1130560323DCE06BA0710B7101806180636CE0666
S1130570CF07043218063D34EC8015FBESOALISFBSD
S1130580E9023715FBESFFCCO71C15FBESFA33C179
S1130590302D04C1332D09CCO06A415FBESEA20D87C

S1120710776F6EOAODO04472617721210A0D0084
S51132500202020202020202020000053434F52452B
S11325103A20506C6179657220583A20303020504E
S11325206C61796572204F3A2030300A0D00506C8E
S1132530617965722058206D6F76650A0D00203030
S113254020202031202020320A0D2020207C202031
S1132550207C20202020300A0D2D2D2D2B2D2D2DDB
S11325602B2D2D2D0A0D2020207C2020207C2020A6
S11325702020310A0D2D2D2D2B2D2D2D2B2D2D2DE4
S11325800A0D2020207C2020207C20202020320ABC
S10525900D0038

S9030000FC



Contents of the S29 File

S2240F0400CF2000160413CC068115FBEA7B16045320FB3F1410CEOO0OOODEO39800CEO3A401F
S2240F042086056AE03486016AE0350FE03708FBOCEQ03980CC009C5CC8860C5ACBCEOSFOCDES
S2240F0440250B180A3070A60081FF26F679250979250A3DCE250034CCO06E715FBEA2ZAL1604AA

S2240F0560323DCE06BAO0710B7101806180636CE06CF07043218063D34EC8015FBE90ALISEFB2C
S2240F0580E9023715FBESFFCCO71C15FBESFA33C1302D04C1332D09CCO06A415FBESEA20D8TE
S2240F05A0C030303DCEO678E63026040732200E180FC40F444444440705812027EA3D34CEDO

S2240F07006572650A0D005820776F6EOAODO04F20776F6EOAOD004472617721210A0D0O0FFECF
S2240F2500202020202020202020000053434F52453A20506C6179657220583A2030302050A2
S2240F25206C61796572204F3A2030300A0D00506C617965722058206D6F76650A0D00203007
S2240F254020202031202020320A0D2020207C2020207C20202020300A0D2D2D2D2B2D2D2D75
S2240F25602B2D2D2D0A0D2020207C2020207C20202020310A0D2D2D2D2B2D2D2D2B2D2D2D13
S2240F25800A0D2020207C2020207C20202020320A0D0O0FFFFFFFFFFFFFFFFFFFFFFFFFEFEFEOD
S9030000FC



Select « Options » in Terminal
menu to get the options dialog

._-. MinilDE - [CEG3131TT ITGameBey.asm]

@ File Edit Wiew Build Termafal Window Help

=N -

D=z® & © o |[E[E) ||]|22 B2
: Tic-Tac-Toe Game Boy Module
;: Main routine
: Deseription: The main routine for runn
3 Initialises things (via 1 GE'nEEﬂ-'_‘3””""5"|'|"ﬂ'17'|5||r"-‘35EI11|:'|E'F|
£ loops forever plavin aum
B Peahitld o COM Settings
lds #STACE Specify the port and baudrate of the target system.
jsr initgh ; initialise g 5 Default values are COMZ, 5600.8.1.n
]_-dd ?ﬂelg‘:’?‘apc ] - i Port: M8 Hlow Control
]sr [printt . PCr ; displa
newgn jsr playGame Baud Rate: | 5600 w E 2$§j€$§
bra newgm ; start a new g Data Bits: [Z] XON/XOFF
swrl ; never reach
;oubroutine: Initialise o
: Paty: [None v
sHo arguments _
; Variables: ptxz - index register X Mete: You can naot change the port, while the
_ pty - index register ¥ temninal is connected to the target system.
;Description: First setup up the microcol ASCHI Setup
£ gshutting down the COP watc
- the 20 serial interface. [] 5end line ends with camiage retums
¥ to RaM Char delay: miliseconds
initgh: Line delay: milliseconds
x|
Fi
L QK J [ Cancel J Apphy
£ ﬂ]
ﬁ' CugatCourses~CEGIEITMAutomne2 007~ Labs~Labl~TTTSolution~CEG3I131TTTGaneBoy . asn: 0 warningi(=), 0 error(=s)
4
| Tool returned code: 0




= MinilDE - [CEG3131TTTGameBoy.asm]

@ File Edit WView Buld Terminal Window Help
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BT T T e — L
; Tic-Tac-Toe Game Boy Module
; Main routine E
; Description: The main routine for running the game.
= Initialises things (wvia initgh) and the
= loops forever plaving games.
lds #3TACK
Jjsr initgh : initialise gamehoy
ldd #Welcoms
jsr [printf,PCr] ; display Welcome
HEWgL jsr plavGame
bra newgm ; start a new game
swl : never reach hear - infinite game
;ubroutine: Initialise
sHo arguments
; Wariables: ptzx - index register X |
; ptv - index register ¥ :
sDescription: First setup up the microcgdtroller setting i When you hlt the reset button on
; shutting down the COFP wa¥chdog timer, and ips _
! the SCI serial interfagé. Then copies data §t the Dragon 12 Board
; to RAM
initgh: ~
X ~
~l|p-Bug12 4.08.8b32 0
Copyright 1996 - 2885 Freescale Semiconductor
For Commands type "“Help™
»
>
¥ ]
83l M
ﬁC:\ga\CDurses\CEGS531\Aut0mne2ﬂD'?\I.abs\Lahl\TTTSUlutiDn\CEG3131TTTGameBDy.asm: 0 warning(=), 0 error(s) A
- -
Tool returned code: 0 L3
i
&0 >

Ready
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2. Click on the download icon to open
the “Download S-Record” (Can also
- MinilDE - [CEG3131TTTGameBoy.asm] select Download File... in the Terminal
G - E./ Menu; or hit the '8 key)
[l

; Tic-Tac-Toe Game Boy Module

3. Select the S19 file when downloading
into RAM. To download into EEPROM,
select the S29 file.

Main routine
Description: The main routine for running the game.
Initialises things (S
loops forever playinRagiibnElRes ]

Na oma We o wa

1ds #STACE Lok in: |L'f) TTTSolution / v| i
jsr initgh : initial _ : foers
L T s \ = CEG3131TTTGameBoy s 19, dwp!
isr [printf,PCr] s d ‘_‘3 [ . CEG3131TTTGameBoy . 529/swp | |
newgm jsr playGame My Recent | |[EICEG3131TTTGameBoy.as o
bra newgm : start a || Decmis %Egzggﬁgamgw's A Note: The SRecCvt.exe utility is used to
Swi ; never = L ameBoy.s
([ cmawwrreameﬂov-szg convert an S19 file to an S29 file. The
;Bubroutine: Initialise 3| Make_s2_TTTGameBgybat
;Mo arguments - [E] Regss12.inc Make_SZ_TTTGameBoy.bat file
; Wariables: ptzx - index register X : Fsreccut. : . .
: pty - index register Y| () S o o e contains the command (with appropriate

sDescription: First setup up the mi

shutting down the COP| MyDocuments arguments) to convert

r

: o ool dmteriy CEG3131TTTGameBoy.s19 to
. N ’;“IJ! CEG3131TTTGameBoy.s29.
initgh: My Computer
Xl[p-Bug12 4.8.0b32 -
| Copyright 1996 - 2885 Freescale Semico L Filz name: hjbgmugzﬂg v| [ Open ]
For Commands type “Help® ! 7
My Network | Files of type: Al Files =) v/ [ /cancel |
> /
>
»1load .
4. Click open to download file. =
21/ 5
ﬂ C:\ga\CDu£§€s\CEG3531\Aut0mne2DD'?\I.abs\Labl\TTTSDlut 1on~CEG3131TTTGansBoy . asm: 0 warningi=s), 0 erroris) ~
Tool returned\code: 0 3
, 1. Type in the D-Bugl2 “load” =
-] >

Command Ln 32, Col 54

Ready
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@ Fle Edit WView Buld Terminal Window Help
DM & s o o |[HE|||pak ||[EE
BT T T e — 2%
; Tic-Tac-Toe Game Boy Module
; Main routine B
: Description: The main routine for running the game.|
= Initialises things (wvia initgh) and the
= loops forever plaving games.
lds #3TACK
Jjsr initgh : initialise gamehoy
ldd #Welcoms
jsr [printf,PCr] ; display Welcome
HEWgL jsr plavGame
bra newgm ; start a new game
swl : never reach hear - infinite game
;ubroutine: Initialise
sHo arguments
; Wariables: ptzx - index register X
; ptv - index register ¥
;Description: First setup up the microcontroller setting up the 3P,
; shutting down the COFP watchdog timer, and initialising
! the SCI serial interface. Then copies data structures
; to RAM
initgh: v
x| Copyright 1996 - 2085 Freescale Semiconductol . . ~
~l[For commands type “Help Asterisks appear as file is
downloaded and > prompt appears
when download is done
> v
&) i
ﬂ C:\ga\CDuIE?\CEG3531\AutDmne=2nﬂT\T.ah:::\T.Fu'h'l\TTT!:;ﬁ]ut'inn\f“.FfC?'l?1TTTG.=|m»=!F!nw Aa=m N warningi{=z), 0 erroris) ~
Tool returned code: O Note: If you click and drag the side bar 3
. . A
am on the terminal window to the center of >
Ready the screen, a terminal window shall Ln 32, Col 54

appear as on the next page




~ MinilDE - [CEG3131TTTGameBoy.asm]
@ File Edit WView Buld Terminal Window Help

lD=d & ¢

Tic-Tac-Toe Game Boy Module

Main routineg ___
Description : Rlsgic]

Na oma We o wa

lds
Jjsr i
ldd #
JsT

D-Bug12 4.8.8b32
Copyright 1996 - 2885 Freescale Semiconductor
-llFor Commands type "Help"

Click on the terminal icon to make the terminal
window appear and disappear (Can also use the
“Show Terminal Window” in the Terminal menu
or use the key Ctlr+3 to perform the same
function.

HEWgL
S >load
. >
;Bubroutine:
sHo arguments
; Variabhles:
;Description:
initgh:
== L
; Initialise f
2 The o
= In ard
o The ma
s < () £
2 PLLCLE = Crystalfreq # 2 % (initSYME+1] ~ (initREFDV+1)
; If CrystalFreq = 8Sbhz on DRAGOM1Z Plus hoard ~
X
le =
b
Sl >
Re.ad\,r Ln 1, Col 1




Another placement of the terminal window. Drag
the terminal window to the right edge of the IDE.

« In the source window

[A] File Edit View Build/ Terminal
D & open the .LST file. This
=RRERTAA allows you to debug the “*7t*
code. HiE
F UESLIIpLLIO0,: LOE MELlll rultine
: Initialises thin
g loops forever pl
o400 lds #ZTACK
0403 jsr initgh A
0406 1dd #Welcome
0409 jsr [printf.PCr]
040D jsr plavGame
o410 bra newgm ; star
0412 swi
Trace (t) first instruction
ollowing in the LST file

Set a breakpoint (br) to stop

[l

D-Bug12 4_0.68b32
Copyright 1994

xx:B8488 CF2008 LDS

¥
g8 @888 o000
J3R

168413

>br 8486
éreakpnints: oun

9
ﬁser Bkpt Encodntered

PP PC
38 BuB6 2

sSP b

8 8677 2592

For Comman ype “Help

>pc 8480

FF PC 5P X ¥ D
38 o488 3CA8 AAOB 06068

D

Set the PC to the
"' starting address
of the program
= A:B CCR £

ga:a8 .
#520008

= A:B
ge:88
50413

CCR = SXHI HZUC

1081 @ead

By default, D-Bugl2 uses
hardware breakpoints
~ required to debug code in

: EEPROM, only 2 allowed.

®x z 486 Ca681 LDD s
after call to subroutine —
0413 T — Breakpoints: 8486 848D . .
’ . . E'ﬁ:aﬂglfnts- he6 840D When WOI‘kll’lg n M,
Use g to start execution until Breakpoipt Table Full can turn off hardware
: : >usehbr” off
breakp()lnt 1s met Using Software Breakpoints breakpoints and thus use up
>br 8410
i The math used to set th  ||Breakpoints: 6410 to have up to 10
; >
z PLLCLE = CrystalFreg * breakpoints
4 > <
x| ~
A
b
< >
Ready Ln 106, Col 2
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D = (HIE (][ 52 =) B
| | =
; Foutine: plavgame ~
: Argquments: none » =
; Feturns: nothing
: Description: Subroutine that c D-Bug12 4.8.68b32
0453 playGame: Copyright 1996 - 2885 Freescale Semiconductor
0453 CE 2500 ldxz #Gamsplay For Commands type "“Help"
0456 34 pshx
0457 CC OBE7 ldd #Ngmsg >load
0454 15 FB EAZA jsr [printf.PCr] St
045E 16 D4AC isr clrbrd ; clear s .
0461 plavx: ; plaver ;e;ﬁgglntg. a7,
gigall 15 gggg igi glﬁz‘ggii 2;3512 Welcome to TIC TAC TOE Gameboy
0467 l_daa #1x! : Player Hew game
0469 16 053C isr doplay ; go do a1 2
046C 16 054 ] tWin ; see 1if I I a
04eF &1 20 cmpa #S3PACE e
0471 26 12 bne winner | | 1
0473 plavao: —— -
0473 1n 04B9 jsr showhrd | | 2
D476 1R 0504 jsr shscore SCORE: Player X: 88 Player 0: 88
0479 86 4AF ldaa #'0°" User Bkpt Encountered
047 16 053C jsr doplay
047E 16 052 ° & . sty PP PC sP 1 ¥ D = A:B CCR = SXHI HZUC
. . 38 Bu467 1FFC 1FFB  252E fa: 88 1481 Beeg
o181 20 You can place break points ° . ho win  |[xx:ous7 sess Lban w358
0485 1 ; or dra
9% v anywhere in your code. 1 s |
0488 16 05C Here we break just before ; show s
048 &1 4F pls Omw
048D 26 08 PlayerXplays ; check
048F 72 Z5C ; lncrem
0492 CC 0O7C ; Player
0495 20 OF hra gmdone v ot
< 3 (&
X C o nwgarCourses~CEG3I531~Autonne20 07~ Labe~Labl~TTTS0lut ionBug~CEG3131TTTGaneBoy . asn: 0 warningi(s). 0 erroris) Y
Tool returned code: 0 3
b

4

Ready
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@ File Edit WView Buld Terminal Window Help - | & x
D = (HIE (][ 52 =) B
| | =
; Foutine: plavgame | %] 1 ~
; Arguments: none ———d——
; Returns: nothing | | 2
: Description: Subroutine that c SCORE: Player X: 88 Player 0O: 84
0453 playGame: Player 0 move
0453 CE 2500 ldxz #Gamsplay Please enter rouw #: @
0456 34 pshx Please enter column #: 2
0457 CC OBE7 ldd #Ngmsg 8 1 2
0454 15 FB EAZA jsr [printf.PCr] 0|l x]0 @
045E 16 04AC jsr clrhrd : clear T
0461 plavxz: ;: plaver ___Lf_l___ 1
0461 16 04B9 isr showhrd ; displa | | 2
0464 16 O50A jsr shscore ; show s . . .
D467 86 58 ldaa #'X' R | Skl el
0469 16 053C Jsr doplay ; go do Please enter row H: 2
0deC 1A 0544 er testWin r Seg if Please enter column #: 1
046F 81 20 crpa #3PACE 1} 1 2
0471 26 12 bne winner ; have a— O] X|]0 @8
0473 plavao: : plaver —— -
0473 1n 04B9 jsr showhrd ; displa | ¥ ] 1
0476 1b O50A jsr shscore ; show s Tt
0479 86 4F ldaa #'0° : Player | % | 2
0478 16 0530 jsr doplay : go do SCORE: Player X: 88 Player 0: 88
D47E 16 0SA4 jsr testWin ; see if X won
0481 81 20 rmna HEDBOR e ”E“ 2
ane 7% OHNO!'!'Abug. Canyou [ & oot e
0485 16 04B9 ; displa
0488 16 0soa  SPOt the problem? ishow o @11 1
048E §1 4F pls Omw I I 9
048D 26 08 ; check SCORE: Player X: 08 Plager D: 88
048F 72 2504 :olncrem Player X mouve
0492 ©C 0O70E : Player Flease enter row #: | -
0495 20 0OF hd b
< | » T X
X C o nwgarCourses~CEG3I531~Autonne20 07~ Labe~Labl~TTTS0lut ionBug~CEG3131TTTGaneBoy . asn: 0 warningi(s). 0 erroris) Y
Tool returned code: 0 3
(] >

Ready Ln 92, Col 21




; Subroutine - shscore This subroutine contains a bug
; Arguments: none
; Returns: nothing
; Global Variables
; Xscr - X score number
; Xscr_a - X score ASCII
; Oscr - O score number
; Oscr_a - O score ASCII
; Description: Outputs current score, but first
; translates the hexadecimal value to a 2 byte
; ASCII value. Value is passed in Acc D to scr2asc
; for translation. Register X contains address
; where converted bytes are to be stored.
; After scores are converted, score string is displayed.
shscorepshd
pshx ; preserve registers
ldab Xscr
clra
ldx #Xscr_a
bsr scr2asc
ldab Oscr
clra
ldx #0Oscr_a
bsr scr2asc
1dd #Score
jsr [printf,PCr] ; display current Score
pulx ; restore registers
puld
rts
; Subroutine;scr2asc (num,addr)
; Parameters: num - in accumulator D (need in D for divide)
; addr -in Y register
; Local variables: rem -in accumulator D
; qu - in X register
; Converts number to ascii decimal equivalent

scr2asc
pshx
pshd ; preserve
ldx #10
idiv ; remainderin D, i.e. B
addb #ASCCONVNUM ; converts digit to ASCII
stab 1,y ; save first dig
tfr x,d ; move quotient back to d
addb #ASCCONVNUM ; convert digit to ASCII
stab 0,y ; save second dig
puld ; restore
pulx

rts



