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Example: Mini IDE Assembler and Wookie Simulator

MinilDE
MinilDE is a freeware assembler for the 68HC11 and 68HC12 that can be used to create an executable
machine language program (.S19 file) and a listing (.LST file) from an assembly language program ((ASM

file).

1) Install MinilDE
e MinilDE can be downloaded from the instructor’s web page or from the following URL:
www.mgtek.com/miniide/
e The installation program should install MinilDE in a new folder named
C:\ProgramFiles\MGTEK\MiniIDE\ as shown below:

File Edit “iew Favorites Tools Help

e Back ~ .\_) lﬁ: p Search [E“- Folders | [T2f]~
Address |@ C:\Program Files\MGTEK MinilDE
Folders X Mame = Size  Type
) Fasmilexe 130 KB application
~
= @[Pﬁrog;am Fltles — Hasmiz.exe 146 KB application
aas [l Example.asm 2 KB ASM File
D Adohe ] He12.inc 11KB INC File
= aldec Fmgspawn.exe 32 KB Application
I3 Analog Devices ] miniide 1KB Internet Shortout
I ACD B miniide.chim 84 KB Cormpiled HTML Hel..
[ ATI Technologies EMiniIDE.exe 746 KB Application
E] README  txt 4 KB Text Document

£ Bonjour

2) Launch MinilDE
e Launch MinilDE using Start — All Programs - MGTEK MinilDE

3) Set Options in MinilDE
e Select Build — Options

File Edit “iew Terminal Help

JJ 0= L &5 | B3 Build Current Cir+F7
B puild Project F7

Set Project File
Release Project File

Dptions...



http://www.mgtek.com/miniide/

e Select the Tools tab in the Options window (see screen on left below)
Select the assembler asm11.exe that is located in the MinilDE folder and select OK.
e Select the Assembler tab in the Options window (see screen on right below)
Select Generate listing file and Warning level 4 (the highest level so all warnings are

displayed).
e Select OK.
Options [‘XI Options FXI
General | Teminal | Tools | assembler General | Teminal | Tools | Assembler |
Toolz Seftings
You can specify or brawse for the name of the tools Specify the settings that wou whish to pass to the
you want bo uge, % assembler.
ssembler. [ Disable warnings Warning level:
IZZ:"-.F'rI:u:lrarn Files MG TE K Minil DE \azm1 1. exe | [] Compatibility mode
Use output window Generate listing file

[ 5how cycle counts
(Mo Symbol: O Al (O Used only

Options:
A

I aE. H Cancel ] 0k, H Cancel H Apply

4) Open or create an assembly language program
e To create a new assembly language program, select File — New and enter your program. Then
select File — Save and save your program using an asm extension.
e To open an existing assembly language program, select File — Open and select your assembly
language program (Ex2a.asm was opened in the example shown below)

= MinilDE - [Ex2a.asm]

(4] File Edit Wiew Build Terminal Window Help

hed & 2 BB B [
#® Program ExZa. asm
#® Program to store three numbers (decimal 10, 20, and 30) into memnory locations
*#= M[s01], M[%02]. and M[503] and to store the sum in memory location M[504]
CRG 5100 :Store program at memory location M[{$100]
LDAA #s0A ;Load hexadecimal 04 into register A
STAA 501 ;Store in menory location M[$01]
LDAA #514
STAad 502
LDAA #¥51E
STAd 503
ADDA 501 ;Add the contents of M[301] to A
ADDA 502 ;Add the contents of M[302] to A
STah 504 ;Store the sum in M[2047]]
EHD




5) Assemble the program
e Select Build — Build (YourFileName.asm).
= MiniIDE - [Ex2a.asm]
[8] File Edit Wview RPN T
DeEd & - REE

* Program ExZa.
* Program to =t

Window Help

B

and 30} into memory locations

* M[$01], M[s02  SetProjectFile in memory location M[$04]
ORG $10 location M[$100]
LDAL g5 o register A

STAah 50 Cptions... AlHF7 M[501]

e Assembling the program results in the creation of:
1. Error messages if the assembler detects any errors (note 0 errors in the example below)
2. Object code or machine code (.S19 file)
3. Listing file (.LST) which shows op codes generated, offsets for branch statements, etc.

= MinilDE - [Ex2a.asm]

[a] File Edit “iew Build Terminal ‘Window Help

Dl & o o ([BE || e = B,

#* Program ExZa. asm
#* Program to =store thres numbers (decimal 10, 20, and 30) into memory locations
*® M[s01], M[%0Z2]. and H[502] and to store the szum in nemncry location M[{504]
ORG 2100 ;Store program at memory location M[$100]
LDAA K304 ;Load hemadecimal $04 into register A
STaa 01 :Store in memory location M[S01)]
LDAA #3514
STAA 502
LDAA ¥31E
STAad 503
ADDA S01 Add the content= of M[501] to A
ADDA S02 cAdd the content=z of M[{$02] to A
STad 504 ;Store the s=um in M[504]
END

jﬂ ASM11, B8HC11 Cross Assenbler ¥1.26 Build 144 for WIH3Z (=86)
_J Copyright (C) MGTEE 1997-2005. All right=z reserved.

C:~asmntest~Exzda . a=m: 0 warningi(=s). 0 erroris)

Tool returned code: 0

e Note that the .S19 and .LST files are created in the same folder where the .ASM file is stored as
shown below.

File Edit \iew Favorites Tools Help

@ Back - () lm: /;\J Search |[(~ Folders [i5d]-
Address |E} Chasmtest
Folders = %Sme Size | Type
ExzZa.519 1KB Wookie Document
-~
@ Esmp 2 8)Exzalst 2KB LST File
= My Documents B Exza.asm LKE 4SM File



Listing File. You can open the listing file using MinilDE or with any word processor, such as
Notepad. The listing file includes:
o original assembly language instructions (mnemonics and operands)

o O O

machine code (op codes and operands)
the starting memory location
program counter

= MinilDE - [Ex2a.lst]

(8] File Edit wiew Build Terminal Window Help

e & iz B1 = B
IC:~asntest~Exla.lst — generated by MGTEK Assembler ASM11 W1.26 Build 144 for WIN3IZ (=B86)
1: * Program ExZa.asm
2 * Program to store thres numbers (decimal 10, 20,
3 * M[501]. H[502]. and M[%03] and to store the =um
L
5: =10000100 CORG $100 ;Store program at memory
f: 0100 86 DA LDAA #¥s0A ;Load hexadecimal S04 int
7 o102z 97 01 STad s01 ;Store in memnory location
8: 0104 86 14 LDaA #5514
9: 010e 97 02 STaA 502
10: 0108 8s 1E ILDAaA #51E
11 0104 97 03 STad 503
12: 0i0c 9B 01 ADDA 501 c4dd the content= of H[$0
13: 010E 9B 02 ADDA s02 ;hdd the content=s of H[S0
14: 0110 97 04 STad 504 ;Store the sum in M[$04]
15: ENRD
Program Machine Code Starting memory Assembly language
Counter (op codes and location (program (mnemonics and

operands)

counter will start

here)

operands)

S19 File The S19 file isn’t a file that we normally open, but let’s look at it here just to see that it
mainly contains the starting memory address and machine code. See if you can spot the starting

address and the machine code by comparing it to the LST file above. The S19 file is downloaded
into ROM in the 68HC11.

= MinilDE - [EX2A.519]

[a] File Edit “iew Build Terminal ‘Window Help

h=EzE & AE ||| B2
I50030000FC
511301008604970186149702861E97039B013EB0219
5105011097044E

S9030000FC



Wookie 68HC11 Simulator

The Wookie simulator is an excellent freeware program that can be used to simulate 68HC11 programs
before actually downloading them into a microprocessor in lab. Wookie, short for "Wireless Object-
Oriented Kindly Interfaced Emulator,” is a Win32 emulator for 68HC11-based software development that
was developed by a senior design team at the Milwaukee School of Engineering (MSOE). The software
can be downloaded from the instructor’s web page or from various websites, including:
http://www.msoe.edu/eecs/ce/ceb/resources/

Before running Wookie, let’s take a closer look at the program Ex2a.asm shown above and see what it
does.

It stores the program at memory location $100, so the program counter will start here.

It loads $OA (decimal 10) into accumulator A and then stores it at memory location [$01].

It loads $14 (decimal 20) into accumulator A and then stores it at memory location [$02].

It loads $1E (decimal 30) into accumulator A and then stores it at memory location [$03].

It adds the contents of M[$01] to accumulator A (so A will now contain decimal 30+10=40 or $28)
It adds the contents of M[$02] to accumulator A (so A will now contain decimal 40+20=60 or $3C)
It stores the value in accumulator A ($3C or decimal 60) at memory location [$04].

= MinilDE - [Ex2a.Ist]

[A] File Edit “iew Build Terminal ‘Window Help
DSl & 2 BFE | E = B

IC:vasmtest~Ex2a. ls=t — generated by HGTEE Assembler ASM11 V1.26 Build 144 for WINZZ2 (=86)

1: * Program ExZa. a=m
: * Program to store three numbers (decimal 10, 20,

3 * M[501], M[s502]. and HM[%03] and to =tore the sum
4
g =Q0o0ooloo0 ORG $100 ;Store programn at nemnory
3 0100 86 DA LDAA #3504 ;Load hezadecimal $04 ints
7 nioz 97 01 STAA =01 ;Store in memnory location
a 0104 ge 14 IDah #5514
9 010e 97 02 STah 502
10: 0inse 86 1E ILDad #51E
11: 0104 97 03 STah 503
12: nioc 9 01 ADDA 501 cAdd the contents of M50
13 010E 9B 02 ADDA 502 ;Add the contents of M[$0
14 0110 97 04 STAd =04 Store the sum in M[504]
15 END

Now we will load the S19 file into Wookie and watch it change the accumulator contents and memory
address contents as we step through the program.


http://www.msoe.edu/eecs/ce/ceb/resources/

1) Install Wookie
e  Wookie can be downloaded from the instructor’s web page or from various websites, including:

http://www.msoe.edu/eecs/ce/ceb/resources/
Extract the zip file Wookiel71.zip into the location of your choice (C:\Wookie is used below).

& wookiel171

File Edit “iew Favorites Tools Help
eBack > ) Lﬁ; /"._\J Search |[(7 Folders | [533]~

Address |B Cywookietwiookiel7 1

Folders ®  Mame Size  Type
100 g . .
@ Deskop g wonki=171.exe 628 KB Application

5 vy Docurnents
= ¢ My Computer
= = Local Disk (T3
I asmtest
= ) Wookie
|2 wookie171

2) Launch the Wookie simulator

e Locate Wookiel71.exe using Windows Explorer or MyComputer and launch the program.

Untitled - 6811 Wookie
Window Help

Port A ‘
[ rere ||
e |

Hoo
EIE

Memary  Tools

IRQ ‘
HIRQ ‘
‘ Faset ‘

File  Simulator

MeSHC11l CPU

e

|Hemory Il]atchl‘ | Registers |‘ | Porc D |‘
| Wiew Code |‘ | Display |‘ | Port E |‘
Ereak :

PZEnt ‘ | Eeypad |‘ | Pin Scope |‘

3) Loading the S19 file
e Select File — Load S19 File and select the .S19 file (Ex2A.S19 in this example).

i Untitled - 6811 Wookie

@I

o || (]| ez a | _
MESHCLl CIU Look in: | asmtest -] « ok Bl
xena | oo || - :
x =
[Srovse ten. || resee | [BB| o ||
ty Recent
|I‘Iamory Iﬂat,chl | Registers || | Port I ‘| DS
?'_‘_'
| View Code |‘ | Display || | Port E ‘| L[a
Desktop
Ereak =
Dzim: ‘ | Eeypad || | Pin Scope ‘| .
I}
My Documents
My Computer

My Hetwork  File name: |E><2A.S‘I 9 ﬂ Open |
Flaces
Files of type: |Machine Code Files [*.+19] = Cancel



http://www.msoe.edu/eecs/ce/ceb/resources/

After loading the S19 file above, the Set HC11 Mode window will automatically appear. Leave the
mode as Brief Case, but change the starting address to the address in the ORG statement in your
.asm file). In the example above, the statement ORG $100 gives the starting address.

VIt Untitled - 6811 Wookie

File Simulator  Memory  Tools  Window  Help

IrQ I Port A |‘|
Mc2HC11 CPU @ R
HIRQ || | port B |
=

(| | - oo
IHemorY Il]'atchl I Begisters Ii I Port D Ii Made: IBIiEf Caze ﬂ
| wiew Code || | Display Ii | Port E Ii Stall.ﬁ.ddless:lmﬂﬂ oK. I
Break | . |
Point | I Eeypad Il I Pin Ecope Il

Change the address to match the
address in your ORG statement
(ORG $100 in this example)

The Choose LST file format window will now automatically appear. Change the File Type to
AS6811/ASM11 (addr code) and leave the Address Offset at O (default).

Vit EX2A.519 - 6811 Wookie

File Simulator Memory  Tools  Window  Help

IRQ @ | Port 4 ||

XIRQ

Me2HC11 CPU

| Porc B | Choose LST file format.

=
ceree| | e 1| | e

I Pegisters ||| Port D ||

Erowse Mem.

I Memory Wat chI

[
i)

Address Offget [for GCC files)

I Wiew Code I

Display | Tort E | 1]
' - 4|

EBreak :
Point | I Eeypad || I Pin Scope ||

Wookie should now display your code in the Code View window. You might need to drag the
window to the right and resize it. The View Code button turns this window off and on (leave it on).
i EX2A.S19 - 6811 Wookie

File Simulator  Memory  Took  Window  Help

= |
MESHCL1l CPU

Code View

rort B || C:yasmtestiExZa.lst - gensrared by MGTEE hssewbler ASM1l V1.26 Build ld4d4 for WIN3Z (x86) - Sat i
Browss Mem, | 1 * Program ExZa.asm
H = Program to store three ruambers (decimal 10, 20, and 30
[Henory wﬁtch” [ Regizuers |I [ pere © || 3 * M[$01]1, M[$02], and M[$03] and to store the sum in memc
4z
[ view coae || [ Display || [ porc = || sz =00000100 ORG $100 ;§tore program at memery locatio:
g 0L00 36 Ok LDAL #$0A ;Load hexadscimal $0A inte regist
Break | [ Reypad II [ vin Zoops Il 7 0l0z 37 01 STAL $01 j§vore in memory locatiom M[§01]
Point 8: 0l04 26 14 LDAL #§14
9z 0L06 97 02 STAL $02
10: 0105 86 1E LDAL ##1E
11: oloh $7 03 STAL $03
1z: 0lac SB 01 ADDL $01 ;kdd the contents of M[$01] to &
13: OLO0E $B 02 ADDA $0Z ;hdd the contents of M[$0Z] to A
la: OLL0 97 04 STAL §04 ;Btore the sum in M[$04]
1s: EHD
Load LST File Clear |




4) Opening Useful Windows in Wookie

e After loading the .S19 file, the Code View window should be open.

e Also click on the M68HC11 CPU button to open the MCU window which will show the contents
of some key registers.

e Also click on the Memory Watch button. Select Add and enter the memory addresses $01, $02,
$03, and $04 since they are used in this example. The Add Memory Watch window below shows

memory address $04 being added.

4 EX2A.519 - 6811 Wookie

File Simulator Memory Tools  Window  Help

IRQ |I = I Port A Il
MsgHCL11 CPIT ‘I:‘_i
HIEQ || I Fort B ll
x
[oomse s || nesee)| |8 o ||
IHemorx IlJat,cEI I Legisters || I Iort D ||
I View Code || I Display || I Port E ||
Ereak N
Point | I Eeypad || I Pin Scope ||
MCU Memory Watch
Mame |Value | hame | address | hex walue |
ACCA $00 3] 401
ACCE $00 $2 493
ACCD $0000 $3 $00
[ $0000
I $0000
5P $000a
PC $0100
CCR o101 0000
SKHINZVT sdd | Mody | Update |
Modify | Updatel Cloze I Delete | Base | Cloze |

Code View
C:hasmtestWExZa.lst - generated by MGTEE Assembler ASM11 W1.Z6 |
1 * Program ExZa.asm
b4 * Program to store three
3 * M[f01], M[#02], and M[
4z
E: =00000100 ORG $100
CH 0l00 26 0OA L&A 504
7 010z 27 01 STaX 01
a: 0104 26 14 LDARL #5114
9: 0loe 37 0Z STAAd 02
10 0lo2 26 1E LIAAL #$1E
11 0104 27 03 STAL 03
12 oloc SE 01 ADDA £01
ADDA $0Z
STAM $04
END
Mame
| [ o | Ol |
o Byte O word
Address [hex)
04 Cancel |

5) Single Step Through the Simulation. Each time you click on the icon of the person walking (or select
Simulator — Simulator Step or press the space bar), the Program Counter (PC) should advance to the

address of the next instruction. You can check the contents of memory addresses and registers as you

advance.

Before starting:

PC =3$0100 (starting address)

ACCA =300

M[$01] = $01 (junk)
M[$02] = $93 (junk)
M[$03] = $00 (junk)

M[$04] = $78 (junk)

MCU Memory Watch
Name I Value I name | address | hex value |
ACCA $00 1 3
ACCE $00 32 333
ACCD $0000 33 $00
I $0000 4 378
Y $0000
SP $0000
FC $0100
CCR o101 0000
SxHINZVE sdd | Mody | Update |
M odify | Update | Cloze | Delete | Baze | Close |

After 1 step: (after executing LpAA #30a)

PC =$0102

ACCA = $0A
M[$01] = $01 (junk)
M[$02] = $93 (junk)
M[$03] = $00 (junk)
M[$04] = $78 (junk)

MCU

Memory Watch

MNarme I Yalus I name | address | hex value |
ACCA, $04, #1 $01
ALCCE 00 $2 $93
ALCCD 0400 $3 $00
(4 0000 $4 $78
I 40000
5P 40000
PC $0102
CCR o101 0000
SHHINZVE sdd | Modiy | Update |
Maodify | Updatel Close | Delete | Base | Close |




After 2 steps: (after executing sTaa $01)
PC = $0104

ACCA = $0A

M[$01] = $0A

M[$02] = $93 (junk)

M[$03] = $00 (junk)

M[$04] = $78 (junk)

MCU Memory Watch
Name | Walue | mame | addiess | hewvalue |
ACCA, $04 $1 $04,
ALCCE $00 $2 $93
ACCD 0400 $3 $00
I 40000 $4 $7a
I $0000
5P 0000
FC 0104
CCR a1o01 0000
FRHINZVE add | Modiy | Update |
Modify | Update | Cloze | Delete | Base | Cloze |

After 3 steps: (after executing LA #$14)
PC = $0106

ACCA =$14

M[$01] = $0A

M[$02] = $93 (junk)

M[$03] = $00 (junk)

M[$04] = $78 (junk)

MCU Memory Watch
Mame | Walus | name | address | hesvalue |
ACCA 314 1 $0,
ACCB 300 $2 $93
ACCD 41400 $3 $00
[ 40000 4 378
IV $0000
SP 40000
PC 30106
CCR g101 0000
FRHINZVC add | Mody | Update |
I odify | Update | Cloge | Delete | Baze | Cloge |

After 4 steps: (after executing sTan $02)
PC =$0108

ACCA =$%$14
M[$01] = $0A
M[$02] = $14

M[$03] = $00 (junk)
M[$04] = $78 (junk)

MCU Memory Watch
Marne I Walue I name I address I hex value I
ACCA 314 $#1 04
ALCCE $00 $2 $14
ACCD 41400 $3 $00
1= $0000 $4 378
I $0000
5P $0000
FC $0108
CCR a1o01 0000
SEHINZYVE add | Modiy | Update |
Modify | Update | Cloze | Delete | Base | Close |

After 5 steps: (after executing L.DAR #$1E)
PC = $010A

ACCA =$1E
M[$01] = $0A
M[$02] = $14

M[$03] = $00 (junk)
M[$04] = $78 (junk)

MCU Memory Watch
Mame | Walue | name | address | hewvalue |
ACCA $1E $1 $0,
ACCB $00 $2 $14
ACCD $1E00 $3 $00
1% $0000 4 $7a
I $0000
sp $0000
FC S0 08,
CCR o101 0000
SHHINZWL dd | Modty | Updete |
Madify | Update | Cloze | Delete | Base | Cloze |

After 6 steps: (after executing sTaa $03)
PC =$010C

ACCA =$1E

M[$01] = $0A
M[$02] = $14
M[$03] = $1E

M[$04] = $78 (junk)

MCU Memory Watch
Name | Walus | hame | address | hewvalus |
AT $1E #1 F,
ACCE $00 $2 $14
ACCD $1E00 33 $1E
[E4 40000 $4 378
I 40000
SpP $0000
PC 010c
CCR 0101 0000
SHHINZYVE add | Modiy | Updete |
F odify | Updatel Cloge | Delete | Base | Close |

After 7 steps: (after executing Appa $01)
PC = $010E

ACCA = $28
M[$01] = $0A
M[$02] = $14
M[$03] = $1E
M[$04] = $78 (junk)
Name I Yalug I name I address I hex walus I
ACCA 328 $1 $08,
ACCE $00 $2 $14
ACCD $2800 $3 $1E
I $00a0 $4 ]
I 40000
5P 40000
PC $010E
CCR 01110000
SeHINZVE 4dd | Modty | Updete |
I odify | Updatel Close | Delete | Base | Close |




After 8 steps: (after executing Appa $02)
PC =$0110

ACCA =3$3C
M[$01] = $0A
M[$02] = $14
M[$03] = $1E
M[$04] = $78 (junk)
Name | Walue | mame | address | hexvalue |
ACCA $3C $1 0
ACCE $00 $2 14
ACCD $3C00 $3 $1E
I $0000 $4 $78
I¥ $0000
SP $0000
PC $0110
CCR 01010000
SRHINZYL tdd | Modiy | Update |
todify | Update | Close | Delete | Base | Cloze |

After 9 steps: (after executing sTaa $04)
PC =$0102

ACCA =33C
M[$01] = $0A
M[$02] = $14
M[$03] = $1E
M[$04] = $3C
M arme I Walue I name I address I hex value I
ACCH $3C $1 $04
ACCE $00 $2 314
ACCD $3C00 3 $1E
1% 0000 4 $3C
I 0000
Sp 0000
PC $0112
CCR a1o01 0000
SEHINZWE dd | Mody | Update |
Madify | Update | Cloze | Delete | Base | Close |

e Note that the simulation was correct.

6) Run the Entire Simulation You can also run the entire simulation with one command as described

below.

e Reset the PC. Before rerunning a program, set the PC back to the starting address ($0100 in this
case) using the Modify button in the Memory Watch window (see below). Note that you can also

reset other registers and memory addresses.

Memoty Watch

I ame alue hame | address | hex value |
#1 304

ACCB $00 $2 14

ACCD $ac0o0 $3 $1E

[ $0000 $4 $aC

I $0000

SP $0000

FC $0112
100 o | add | Mody | Updete |
g gzzimal Cancel | Delete | Base | Cloze |
" Binary

¢ Run the simulation. Run the full simulation by pressing the button that looks like a traffic light twice
(turns green then red) (or select Simulation — Simulations Start/Stop)

PC reset to $0100
ACCA and M[$01] — M[$04] reset to $00

After running the entire simulation:

™MCU Memory Watch MCU Memory Watch
Mame | Value | name | address | hewvalue | Name | Walue | name | addiess | hewvalue |
ACCA $00 $1 $00 ACCA $3C 41 $04
BCCE $00 82 $00 ACCE 300 12 14
ACCD  $0000 43 $00 ACCD $3C00 pes $1E
4 $0000 $4 $00 (B4 $0000 %4 30
I $0000 I $0000
SP $0000 Sp $0000
PC $0100 PC $0003
CCR o101 0000 CCR 01010000
SHRHINZVL sdd | Mody | Update | SHHINZVE sdd | Modiy | Update |
todify | Updatel Close | Delete | Base | Close | td adify | Updatel Close | Delete | Base | Close |
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Simulating Programs that will be used on the MicroStamp11

The example above was generic and was not geared for a specific version of the 68HC11. However, in lab
we use the MicroStampl1, a microcontroller board based on the MC68HC11DO0. In general the 68HC11
can be configured to operate in three modes: single-chip mode, bootstrap mode, and expanded chip mode.
The MicroStamp11 operates in expanded-chip mode.

Example 2: Simulate the program PA6blink.asm

e This program is used in Lab 8.

e The program is designed to make an LED connected to output PA6 blink ON for % second and then
OFF for % second indefinitely.

e Let’s use Wookie to simulate it before downloading it into the MicroStamp11 to insure that the
program is correct.

e Before beginning the simulation, use Mini IDE to assemble PA6blink.asm in order to create the
machine code, PA6blink.s19.

1) Launch the Wookie simulator
Locate Wookiel71.exe using Windows Explorer or MyComputer and launch the program.

File Simulator Memory Tools  Window  Help

ﬂ‘ @ Port A ‘

ME2HC11l CTU ‘

aza [ rercs |
=

|Hem0r3r Il]atchl | Begisters |‘ | Port I |‘

| Wiew Code |‘ | Display |‘ | Porc E |‘

Break ‘ | Eeypad |‘ | Pin Scope |‘

Point

2) Loading the S19 file
e Select File — Load S19 File and select the .S19 file (PA6blink.S19 in this example).

| [ roma |
xana | [z |
x
[Broves men || necec| |RB| [ rorec || -
My Recent

|Hamory Watchl‘l Begisters ” | Port I ‘| Documents

—
| wiew Code |‘| Display ||| Port E \| LL%

Desktop

M&8HC11 CPU

Lookin: | () asmtest ~| £ B

Break

Point ‘| Keypad ||| Pin Scope \|

My Documents

My Computer
My Network File name: Ex24.519 - Open
Flaces | J l—l
Files of type: |Machine Code Files [*.519] j Cancel
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e After loading the S19 file above, the Set HC11 Mode window will automatically appear. Recall
that the MicroStampl1 operates in expanded-chip mode, so change the mode to Rug Warrior
Expanded and change the starting address to the address in the ORG statement in the asm file). In
PAG6blink.asm, the statement ORG $8000 gives the starting address.

¥ Untitled - 6811 Wookie

File Simulator Memary  Toals  Window  Help

IRQ @ | Port & ||

xaza | ﬂl N | .t HC11 Mode

MeSHC11 CPU

! RESEt" | HquaniorEHpandedLI N_Ote that the
IHemory UIat,chIl I Legisters || I Port I || Mlcrostampll

Start Address:

operates in
expanded mode.

I View Code Ii I Display || I Port E ||

Break i I
Point

Eeypad ||| Pin Scope ||

Change the address to match the
address in your ORG statement
(ORG $8000 in this example).

e The Choose LST file format window will now automatically appear. Change the File Type to

MGTEK ASM11 [line: addr code] and leave the Address Offset at 0 (default).
% PA6blink.5s19 - 6811 Wookie

File Simulator Memory Tools  Window  Help

InQ @ I Port A |

HIRQ
L ] s =
neses |

M&SHC11 CPRU

Choose LST file format.

I Port E |

File Type
MGTEE.

IHEMHY Watchl | Degisters | | Port D | Addrezs Offzet [for GCC fileg)
|o
I View Codea I I Diszplay I I Portc E I
Break :
Point I Eeypad I I Din Bcope I

e Wookie should now display your code in the Code View window. You might need to drag the
window to the right and resize it. The View Code button turns this window off and on (leave it on).

Code View

Filz  Sirnulator  Memary  Tools  Window  Help
~
1 * Filemame: DPAEblink.asm b |
1RO " ‘m, | z: * Sample program from MicroStampll Start...
MESHC11 CPU = | 3 * This program will cause an LED conmect...
asa | == [ eres ||
‘ E: =00008000 [i} 1 $8000 ;Etore pr.o..
[Erowse ien|| [Reser]| [ rarec || & =000 85 04 Bewin: IDRA  $804 Disable
7 8002 97 3F SThi $3F ; Check _..
[Memory wgtch” [ megisters || [ TPort D || a: 8004 SE OOFF LDS #3FF sInitiali...
9: ;oowe wilo ..
[ view Code || [ Display || [ Port E || 1o0: 8007 g6 40 Loop: LDAR #3540 SWrite a ...
11: 8009 97 00 STAL $00 ; Check ...
Break I [ Rerpad || [ Pin Scops || 1z: BO0E D 03 EST Delay jEranch ©...
Point 13: 200D 85 00 LDAR $:00 JWrite a ...
l4: 800F 97 00 STAL $00
15: 8011 8D 02 ESE Delay ;Create a ..
16: 8013 20 F2 ERA Loop ;Create a ..
17:
lg: 8015 Delay: sEubrouti. ..
19: 8015 1BCE FFFF LDY #5FFFF ;Load the...
z0: 8019 1209 Dl: DEY ;Decremen. . .
zl: 801E 1208 INY jIncremen. .. =
zz: 801D 1803 DEY ;Decremen. . .
z3: BOLF z& F3 ENE Dl ;Eranch i...
24: 8021 33 RIS sReturn t_ ..
25:
26: =0000FFFE [i}. $FRFE ;Define t__.
27: FFFE 2000 FDE Begin i ocode fo..
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3) Opening Useful Windows in Wookie

After loading the .S19 file, the Code View window should be open (if not, click View Code).
Also click on the M68HC11 CPU button to open the MCU window which will show the contents
of some key registers.

The instructor noted a problem in selecting the Registers window and the PortA window: The
addresses aren’t correct for the MicroStamp11. Table 4-1 (See class notes) indicates that the
address for PORTA is $0000, not $1000. Similarly, the address for PORTD is $0008, not $1008.
In fact, all of the table 4-1 addresses have the form $00xx, not $10xx as shown in Wookie. It
doesn’t seem that there is any way to change them in Wookie either. If anyone can solve this
problem, let the instructor know! It is disappointing that we can’t use the PortA window as it has a
clever let of 8 LED’s that show the values on PortA. The 1’s and 0’s above the LED’s indicate
whether each pin is configured as an output (1) or an input (0).

2

meq | e |
ME2HC11 CPO @
sana | [ raxee ||
> e P
| neses | | R |
hame address | hex value A
|Memory Watch|| | Registers || | Tore D || PoRTA 000 § soo
FIOC $io0z || s03
| wiew code ||| Display || | pors E || porTC N #1003 | 00
- PORTE [ $1004 || 300
re .
| L | Do | |ronie e |50
< >
NN G [ odiy | 0P Note that the addresses
ACCA 800 .
ACCE 400 _ 8o [ o ] \ are incorrect. The
ACCD 30000
v o - / PortA address should
sp 00FF
FC gsuun I o o o4 o | | | be $0000, not $1000.
CLR p1o1 0000 (N I R O R Y (|
SRHINZVE — = 5 1 3z 7 &
Mudify| Update| Close | Walue: |0x0 Active High|  Clase

Even though the addresses in the Register Watch window are incorrect, we can still use the
Memory Watch window to check any addresses we wish (and name them). Select Add and enter
the name PortA and the address $00. Similarly, we can check the address for disabling the
watchdog timer ($FE) and the address for the Reset interrupt ($FFFE). Also open the Browse
Memory window. It is interesting to scroll to the memory address $8000 and see the machine code
for the program that are stored here.

» s » Code View
Mame | W alue | hame | address | hex value |
ACCA $00 Farté, $0 $00 1 * Filename: DPAcblink._asm
ACCH $00 WatchDog ~ $3F $00 z * Sample program from MicroStampll Start.
ACCD $0000 Reset $FFFF $00 3 * This program will cause an LED connect.
I $0000 4:
I $0000 5: =00008000 0BG s8000 i8tore pr.
P $00FF 6 2000 826 04 Begin: LDAL #304 ;Disable .
PC $8000 7 800z 97 3F STAL $3F ; Check .
ECR gio1 0000 8: 2004 SE OOFF LDE #3FF ;Initiali.
SHHINZYE add | Mody | Updae | . e Wil
) 10: 8007 86 40 Loop:  LDAA #5340 SWrite a .
I odify | Update| Close | Delete | Base | Cloge | 11 s008 97 00 p— o0 . Cheex .
1z: 200E 2D 08 BSR Delay ;Branch t.
- 13: 200D 86 00 LDAL #3500 JWrite a .
» 14 200F 97 00 STAL $00
15: 2011 8D 0Z BSR Delay iCreate a.
address [ 00 [ 01 [02 [ 03[ 04 [05 [ 06 [ 07 [ address [08 [0 [0 [ 0B 16: 8013 20 FZ ERA  Loop iCreate a.
FFFO FOO F1 F2 F3 F4 F& FE FF FFFO F& F3 Fa FE 17:
8000 95 04 97 3IF BE 00 FF 86 8000 40 97 00 8D 1a: 8015 Delay: jSubrouti.
8010 o0 80 02 20 F2 18 CE FF 8010 FF 18 03 18 19: 3015 13CE FFFF LDY #3FFFF ;Load the.
8020 Fg& 39 20 45 78 61 6D 70 8020 6C B5 73 &C z0: 8019 1809 Ll: DEY ;Decrenen.
8030 EC B3 BE BB 2E BC Y3 74 8030 20 20 20 &7 z1: 201E 1808 INY ;Incremen.
8040 Bl 74 B5 B4 20 B2 Y9 20 8040 40 47 B4 45 2 201D 1809 DET Decremen.
8050 73 B5 ED BZ EBC BR Y72 20 8080 41 83 40 A 23- S0LF 26 F& ENE D1 iBranch i.
8080 ZE 032 3 20 42 V5 B BC 8080 B4 20 3 M ) .
BO70 72 20 57 49 4€ 33 32 20 8070 28 78 38 36 2: BozL 33 RS FRetum
a080 B3 75 BE 20 #1 VO 72 20 &080 NoFw 20N e [P - P Define




4) Single Step Through the Simulation. Each time you click on the icon of the person walking (or select
Simulator — Simulator Step or press the space bar), the Program Counter (PC) should advance to the
address of the next instruction. Note that the Program Counter should begin at $8000.
A) Before starting:
PC =$8000 (starting address) — corresponding line in Code View is shaded

Memory Watch Code View
Mame Walue | name | addiess | hex value |
ACCA $00 Partd $0 $00 1 * Filename: PAfblink.asm
ACCR 400 WatchDog  $3F $00 z *  Zample program from MicroSt
ACCD $0000 Reset $FFFF %00 ] + This program will cause an
I $0000 4-
1Y $0000 5: =00002000 ome $8000
it $00FF 6: B000 86 04 Begin: LDAA #3504
FC $a000 7: B00z 37 3F STAR $3F
ECR 01o10000 a: 5004 SE OOFF LD #3FF
SHHINZVC add | Modiy | update | .
10: 2007 96 40 Loop:  LDAA #3540
Mod\fyl Updatel Close | Delete | Base | Close | 11: C00s 57 00 F STan <00
12: B00B 8D 08 BSE Delay
13: 800D 86 00 LDAL #3500
1a: BOOF 57 00 STAR s00
15: B0l1 8D 0z BSR Delay
address [ 00 [ o1 02 [o3 [ 04 [05 [ 05 [ o7 [ addess [ 08 [09 [oa [ o8 16: 5013 20 FZ ERA Loop
JFF0 FD F1 F2 F3 F4 F5 FE F7 7FF0 F8 F3 FA FB 17:
5000 9 04 57 3IF SE 00 FF B 800D 40 597 00 8D 1a: 20lE Delay:
amao ooo8p 02 X F2 18 CE FF 800 FF 18 09 18 13: 2015 12CE FFFF LDY #3FFFF

B) After 1 step:
PC = $8002

Note that ACCA now contains $04

MCU Memory Watch Code Yiew
EE) Value | name | address | hew value |
ACCA $04 Porté, $0 1 * Filename: PAGblink.asm
ACCH $00 WatchDog  $3F 00 z + Hample program from Microft
ACCD $0400 Resat $FFFF $00 3 * This program will cause an
I $0000 4:
I $0000 5: =00002000 oRG $8000
Elig $00FF 3 2000 26 04 Begin: LDAR #3504
FC $3002 7: 8002 97 3F SThA $3F
ECR o101 0000 3: 2004 BE OOFF LD #$FF
SXHINZVC sdd | Modiy | Updae | o
Modfy | Update |  Close | Dekle | Base | Close | o e e R A
12: 800B 8D 08 BSR Delay
13: 200D 26 00 LDAR #4500
14: 200F 87 00 SThi $00
15: 8011 8D 02 BSR Delay
address |00 |01 [ 02 03|04 05 |05 | 07 | addeess [ 08 | 09 | oa | o6 15: 2013 20 F2 ERA Loop
JFFO FOO F1 F2 F3 F4 F5 FE F7 JFFOD F8 F3 Fa FB 17:
go0n 95 04 97 3F SE 00 FF 86 8000 40 97 00 8D 18: S015 Delay:
amao o080 02 20 F2 18 CE FF 80 FF 18 03 18 13: 2015 18CE FFFF LDY #$FFFF

C) After 2 steps:
PC = $8004

Note that WatchDog (address $3F) now contains $04 disabling the watchdog timer.

Memory Watch Code View
I ame Value | name | address | hesx value |
ACCA $04 Porté, $0 $00 1: * Filename: PA6blink.asm
ACCE $00 WatchDog  $3F $04 z: * Sample program from MicroSt
ACCD $0400 Resst $FFFF 300 3z * This program will cause an
I $0000 4:
i $00nn 5: =00008000 0RG $8000
Elig $00FF &: 2000 26 04 Begin: LDAR #3504
FC $3004 7: 2002 97 3F STAA $3F
ECR 01010000 a: 2004 SE OOFF LDE #3FF
SXHINZYVC Add | Mody | Update | a
badify | Updatal Clage | Delete | Baze | Cloze | ii 222; 2? ;E Lacp: ;23 :;;D
1z: S00E 8D 08 B3R Delay
13: 2000 86 00 LDAA #500
14: S00F 37 00 STAA 00
15: 5011 8D 0z BSE Delay
address [ 00 [ 01 02 [03 [ 04 [05 [ 06 [ 07 [ addiess [ 08 [ 09 [0a [ o8 16: 8013 z0 Fz ERA Loop
JFF0 FD F1 F2 F3 F4 F5 FE F7 7FF0  F8 F3 F& FB 17:
5000 95 04 97 IF ©E 00 FF 86 8000 40 57 00 8D 1s8: 8015 Delay:
amao 008D 02 20 F2 18 CE FF 200 FF 18 03 18 19: 8015 18CE FFFF LDY #$FFFF
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D) After 3 steps:
PC = $8004

Note that the Stack Pointer (SP) has been initialized to $00FF.

E) After 4 steps:
PC = $8006

Note that ACCA now contains $40.

MCU Memory Watch Code ¥iew
M arne Walue | hame | address | hex value |
ACCA $04 Porta, 30 $00 1: * Filenmame: PAchblink. asm
&CCR $00 wiatchDog  $3F $04 z: * Zamwple program from MicroSt
ACCD $0400 Feset $FFFF 00 3: * This program will cause an
I $0000 4:
1Y $0000 5: =00008000 0BG #8000
P $00FF &: 2000 86 04 Begin: LDAR #4504
FC $3007 7: 2002 97 3F STAR $3F
ECR o1o10000 a: 2004 SE OOFF LD #EFF
SHHINZVC sdd | Modiy | Update | o
todify | Llpdatel Claze | Delete | Bae | Close | if :EE; gg 32 Loop: ;23 g;go
1z: S00E 6D 08 BSR Delay
13: S000 86 00 LIAA ##00
14: S00F 97 00 STAAL $00
15: 2011 €D 02 BSR Delay
address |00 |01 [ 02| 030405 |05 | 07 | addess [ 08| 09 | os | o6 16: 2013 20 FZ EnL Loop
FFF0 FO F1 F2 F2 F4 F5 FE F7 7FF0 FB F9 FA FB 17:
8000 86 04 97 3F BE 00 FF 86 8000 40 97 00 8D 18: 8018 Delay:
amao oo 8D 02 20 Fz 18 CE FF 80 FF 18 03 18 13: 8015 LECE FFFF LDY #5FFFF

F) After 5 steps:
PC = $8008

Note that PortA now contains $40 (or binary 01000000) so PA6 = 1 and the LED turns ON.

Memory Watch

Code View

MCU Memory Watch Code View
M arne Walue | name | addiess | hex value |
ACCA $40 Porté 30 00 1: * Filename: PAShlink asm
ACCE ] WatchDog  $3F $04 Z: * Sample program from MicroSt
ACCD $4000 Reset $FFFF $00 a: * This program will cause an
I $0000 4:
1Y $0000 5: =00008000 aRe $8000
P $00FF : 5000 86 04 Begin: LDAA #304
FC $3003 7: EO00Z 37 SF STiA $3F
ECR o1o10000 o: 2004 SE OOFF 1D3 #3EF
SHHINZVC dd | Modiy | Updae | s
Modity | Llpdatel Cloze | Delete | Base | Close | if :EE; 2: ZE Loap: ;_’;ﬁ :E;D
1z: SO00E 8D 08 ESR Delay
13: 500D 86 00 LDAA #300
14: SO00F 57 00 STaA $00
15: g011 20 0z ESR Delay
address |00 |01 [ 02 | 03|04 (05 |05 | 07 | addeess [ 08 |09 | 0a [ om 18: B013 20 FZ ERA Loap
FFF0 FO F1 F2 F23 F4 F5 FE F7 7FF0 F2 F9 FA FB 17:
8000 86 04 97 3F BE 00 FF BE 18000 40 97 00 8D la: g0lE Delay:
anmn nnoAanonr A F* 1R TF FF ADIN FF 1R 3 1R 19- AN1E 1RCE FFFR TNV EIWFRF

| address | hex value |

| nhame

ACCA  $40 Fort, 10 340
ACCE $00 WalchDog  $3F  $04
ACCD  $4000 Reset SFFFF 400
I $0000
I $0000
3P $00FF
FC 38008
CCR 01010000

SXHINZVE sdd | Modiy | Update |
Modfy | Undate | Close | Delete | Base | Close |

addess | 00 |01 (02 03|04 05 05 |07 | addess [ 02| 09 | 0o | OB
JFF0 FO F1 F2 F3 F4 FB FE F7 JFFO0 FB F9 FA FB
@00 BF 04 97 SF BE 00 FF 85 G000 40 97 00 @D
@0f0 00 &D 02 20 F2 18 CE FF &m0 FF 1@ 03 18

1:

Z:

3:

4:

E:

H g0oo

7: a00z

g: 2004

9:

lo: s007
11: s00=
lz: S00B
1z: 200r
ld: 200F
15: 2011
1e: 2012
17:
1s: s015
15: s015
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* Filename:

PAcblink.asm

* Sample program from MicroSt:

+

=00002000
26 04

a7 3F

2E 0OFF

Begin:

§6 40
87 00
8D 08
2 00
a7 0o
anp 0F
Z0 FE

Loop:

Delay:
15CE FFFF

0ORG
LDaRh
STaR
LDS

LDAR
STanr
EBSR
LDAR
STah
ESR
ERL

This program will cause an I

§2000
#$04
#3F
#$FF

#540
$00
Delay
#$00
$00
Delay
Loop

##FFFF



G) After 6 steps:
PC = $8015 - so the program has branched to the delay subroutine

MCU Memory Watch Code View
I ame Value | name | addiess | hex value |
ACCA $40 Portdy 30 1: + Filename: PAEblink.asm
ACCH $00 WatchDog  $3F $04 z: + Sample program from MicroSt
ACCD $4000 Reset $FFFF 300 3: * This program will cause an
I $0000 4:
i #0000 5: =00002000 oRG $8000
3P $00FD : 5000 86 04 Begin: LDAA #304
FC $3015 7: EO00Z 37 SF STAR $3F
ECR o1o10000 o: 2004 SE OOFF LD #3EF
SXHINZYC dd | Modiy | Updae | .
tadify | Updatel Clase | Delete | Base | Clogze | ﬂ 222; 2: :E Locp: ;23 :Z;D
1z: BO0E 8D 08 ESR Delay
13: B00D 86 00 LDAA $300
14: BO0F 57 00 STAR s00
15: s011 8D 0z ESR Delay
addess [ 00 [ o1 [ 02 [ 03 [ 04 [ 05 [ 05 [ 07 [ addess [ 08 [09 [0 [ o8 16: 5013 20 Fz ERA Laop
JFF0 FD F1 F2 F3 F4 F5 FE F7 7FF0 F8 F3 FA FB 17:
go0n 95 04 97 3F SE 00 FF 86 8000 40 97 00 &0 1s: G015 Delay:
amao ooo8p 02 20 F2 18 CE FF 800 FF 18 09 18 19: 8015 18CE FFFF LDY #3 FFFF

H) After 7 steps:
PC =$8019

Note that 'Y (Index Register Y) now contains FFFF

MCU Memory Watch Code View
Mame Walue | hame | address | hex value |
ACCA $40 Parté, 40 $40 1: * Filename: DPASblink.asm
ACCE $00 WatchDog  $3F 304 z: + Sample program from MicroSts
ACCD $4000 Fesst $FFFF 300 3: * This program will cause an I
I $0000 -
g $FFFF 5: =00008000 iy $8000
P $00FD : 2000 26 04 Begin: LDAR  $304
PL $a013 7: 200z 37 3F 3TAR  $3F
CCR g:<0H1n31338 - a: 2004 8E OOFF Lo #2FF
tdd | Modiy | Upcae | 5
Lo: 2007 26 40 Logp:  LDRRL 340
Updatel Close | Delete | Base | Close | 11- P v aTan o
1z: 200 80 03 EZR Delay
13: B000 26 DO LDRA #3500
14: 200F 37 00 STRA 300
15: 2011 &b 02 B3R Delay
addiess [ 00 [ o1 [ 02 [ 03 {04 [05 [ 06 | 07 | addess [ 08 [ 09 [ oa [ 0B 16: 8013 20 F2 BEA Loop
FFF0 F0 F1 F2 F3 F4 F5 F6 F7 JFF0 FB F3 F& FB 17:
8000 86 04 97 3F SE 00 FF B 8000 40 597 00 8D la: 201E Delay:
8010 oo 8D 02 20 FZ2 18 CE FF BOIO FF 18 03 18 19: 201E 128CE FFFF LDY #$FFFF
8020 Fg@ 33 20 45 78 &1 6D 70 8020 6C B5 73 &C Z0: 8019 1809 Dl: DEY
8030 GC B3 GE BB 2E BC 73 74 8030 20 2 20 E7 z1: 201E 1808 INY
8040 61 74 B5 B4 20 B2 79 20 B8040 a0 47 B4 45 zz- 201D 1809 DEY
8050 73 B5 ED B2 EBC EB5 F2 20 BO50 41 B3 4D A 231 S01F 26 F& ENE D1
G060 2B 32 36 20 42 V5 B9 GC 806D 64 20 N 34 R
M7 72 20 57 43 4E 33 32 20 8070 28 78 B 3 By L w FI8
8080 53 75 BE 20 41 70 72 20 8080 AT T | | e [ noe J—

We have a problem! 1Y is decremented each time through the delay loop until it equals 0. Its
initial value is $FFFF so we have to go through the loop 65,535 times! That is a lot of single
stepping! We need a better way — by adding BreakPoint. If we specify a breakpoint (address) and
click on the stoplight icon, the simulation will run up to that point.
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1) Add a BreakPoint of $8011 and click the traffic light:
$8011 is the point where the delay subroutine is called the second time, so we have loaded a new
value into PortA.
PortA now contains $00 (=00000000 in binary) so PA6 = 0 and the LED is OFF.

(5522 Jaonn Y  Eeypad || | Pin Zcope ||
Memory Watch Code View
Mame Walue | name | address | hex value |
ACCA $00 Portd, 1] 1 * Filename: PAfblink.asm
ACCE $00 WatchDog  $3F $04 z + Hawple program from MicroSt
ACCD $0000 Reset $FFFF - g00 3 * This program will cause an
I $0000 4:
i $0000 5: =00008000 i} 13 $8000
s SUOFF 6: 8000 86 04 Begin: LDAR  §304
EEH §81mD11 0100 7: 8002 37 3F STAL  $3F
a: 3004 8E OOFF Lo #$FF
SHHINZVE b | Modiy | Update | o
) 10: 8007 86 40 Loop:  LDAR  #$40
todify | Updatel Cloze | Delete | Base | Cloze | 11- 5005 57 00 STan o0
1z: B00B 8D 08 ESR Delay
1a: 300D 86 00 LDAR #3500
14: B00F 37 00 STAL  $00
1s: 8011 8D 02 ESR Delay
address | 00 [ 01 [ 02 [ 03 [ 04 [05 [ 06 [ 07 [ addess [ 05 [ 09 [ oa [ 0B 16: 8013 20 Fz ERA Loop
JFF0 FO FI F2 F3 F4 F5 F6 F7 7FF0 F8 F3 FA FB 17:
{000 86 04 97 3F SE 00 FF 86 5000 40 97 00 80 18: 015 Delay:
amo oo 8D 02 20 F2 18 CE FF &0 FF 18 03 18 13: 5015 18CE FFFF LDY #3FFFF

J) Add a BreakPoint of $800B and click the traffic light:
$800B is the point where the delay subroutine is called the first time, so we have loaded a new
value into PortA.
PortA now contains $40 (=01000000 in binary) so PA6 = 1 and the LED is ON.

~ \ | |
< ';;::’é Jenoe () Eeypad || [ pin scope |
ﬁ Memory Watch Code Yiew
M ame Walue | name | address | hes value |
ACCH $40 Portd, $0 $40 1 * Filename: PAEblink.asn
ACCB $00 WatchDog  $3F $04 2 * Sample program from MicroSt
ACCD $4000 Reset $FFFF $00 3 * This program will cause an
I 0000 4z
I $0000 5 =nannsnnn i} 1) $8000
it $00FF 6: 8000 86 D4 Begin: LDAA #3504
PC $8008 7: g00z 37 3F STAR  $3F
ECAR 01010000 3: 2004 2E OOFF Lbs #4FF
SHHINZVC add | Modiy | Update | o
Modif_l,ll Updatal Close | Delete | Base | Close | ﬁ :22; 2: Zg Laop: zﬁﬁ f;;u
12: 200E &0 02 13 Delay
13: B000 26 DO LDAR #3500
14: 200F 37 00 STAR  $00
15: 2011 &b 02 B3R Delay
addess |00 [ 01 [ 02 [ 03 [ 04 [ 05 [ 06 [ 07 | addiess [ 08 [ 09 [ oa [ o8 16: 8013 20 F2 BRA Laop
JFF0 FO F1 Fz F3 F4 F5 F6 F7 7FFO FB F9 F& FB 17:
2000 9 04 9 3F SE 00 FF 86 800D 40 97 00 8D 18: 8015 Delay:
aon oo 8D 02 20 F2 18 CE FF 8010 FF 18 03 18 19: 8015 LSCE FFFF LY #$FFFF

K) Repeat steps | and J indefinitely to simulate the LED turning OFF and ON
Note that this program contains an infinite loop, so the LED will blink ON and OFF indefinitely. In other
words, the simulation never ends! However, we have found out enough to be sure that it will work
correctly when we download it into the MicroStamp11.
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L) Reset Vector
Recall that the last two lines of the program (ORG $FFFF and FDB Begin) are used to specify the
address of where the program is to be redirected if the reset button is pressed on the MicroStampl1
board. Note that these lines are never reached by single-stepping or by starting/stopping the
simulation. The commands are assembler directives and they are executed before the program ever
runs. Also note that the Memory Watch named Reset was poorly defined earlier as address $FFFF
which is only the lower byte of the reset vector. It was replaced here using ResetUB (upper byte)
and ResetLB (lower byte) and we can see that it contains the address $8000 which corresponds to
the label Begin at the start of the program.

Poing 19098 | semgpaw gy | san sueps 3
» i Memory Watch
Mame | Value | name | addiess | hex value | 1 * Filename: PAEblink.asm
ACCH 340 Ports, $0 340 z * Sample program from MicroSt
ACCE 300 3 * This program will cause an
ACCD $4000 ResetUB $FFFE $80 4-
:ﬁ ggggg FesellB SEFFF___ 800 5 =n0008000 oRG $3000
& 2000 B 04 E H LDAA #r04
. C e e
CCR 01010000 2 2004 SE OOFF LDE #5FF
SRHINZVE Add | Modify | Update | 10: 8007 86 40 Loop:  LDAL #3540
. 11: 2002 27 00 STAA F00
Modify | Update| Close | Delete | Base | Cloze | 1z oo0B 8D 08 . Delay
1z: 200> 2 00 LDAA #£00
r_ 14: 200F 27 00 STAL §00
1c 2011 2D 02 ESD Delay
le: 2012 Z0 Fz ERL Loop
address [ 00 [ 01 |02 [ 03 [ 04 [ 05 [ 06 | 07 | addess {08 {09 [0a [oe [oc [ oo [og [oF 17:
FFED 0o o0 00 00 00 00 00 00 FFEO 0o oo 00 00 00 0O o0 oo 18: S015 Delay:
FF7I 00 00 00 OO DO 00 00 FFP0 OO0 OO0 OO0 00 OO0 00 00 oo 13- 8015 18CE FFEF LDY #SFFFF
FFan 0o o0 00 00 00 00 00 00 FFED 0o oo 00 00 00 0O 00 oo z0: 2019 1209 Dl: LEY
FFS0 00 00 00 0D OO0 OO OO0 OO FFS0 OO OO OO0 0O OO 00 OO 00 21 S01B 18308 i
FFA0 00 00 00 OO OO0 00 00 00 FF&0 00 00 00 OO0 00 00 OO 00 p— S01D 1809 DET
FFED 00 00 OO 00 00 00 00 OO FFEO 0D 00 00 OO0 00 OO0 OO0 00 73 QOLF 26 FO enE DL
FFCD 00 00 00 0O 00 OO0 00 00 FFCO 00 00 OO 00 OO0 00 OO 0O e anz1 39 s
FFDO 00 00 00 00 o 03 00 00 FFDO 00 00 01 C&a 01 OO 00 oo e
FFED oo D3 00 DE OO0 DS 00 DC FFEOD oo DF 00 EZ2 00 ES . _
FFFD 00 EB 00 EE OO0 F1 O0 F4 FFFO 00 00 00 00 OO nnl a0 00 26: =0000FFFE ORE FFFFE
7 Z7: FFFE S000 FDE EBegin
Z3:
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