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Overview S MiniIDE_is a tool for students and embedded software deve_lopers wha write
software in assembler for Maotarola's 68HC11 and 68HC1Z microcontraller. -
Mews
Pommloads MiniIDE is an integrated developl_ﬁent en\_u'ironrnent running under Windows
; Q5/98/Me/MNT/2000, It was especially designed for Motorola's MEBEVBI12B32
Windows Downloads evaluation board and replaces the assembler which comes along with the EVEB package.
UNIX Dowrloads However, it can be used for any evaluation board that has the 68HC11 or 68HC12 on it,
Resources MiniIDE incorporates an editor and a serial communication terminal, & command line

cross-assembler, which is seamlessly integrated in the IDE, is included,
Motorola 68HC11
Motorala 68HC12 LW S{HCIITEEE
* all yvou need for assembly programming Motarala's EVE and many others!

) * Runs under Windows 95/98/Me/NT/2000 (no Windows 3.1,
Owerview * [ative 32-bit application.
Frequently Asked # Editing, assembling, correcting errors and downloading s-records can be done without
leaving the IDE.

Support

Questions .

® Includes AsmllsAsmlZ Version,
Sales * Free!
Donations

Cross assembler Asm11fAsm12 Features:

Accepts all common syntax for maximurm compatibility with other assembler.

Run from the command line or within MinilDE,

Conditional assembly.

Macro capability,

PC-relative {,por) assembling. —
Multi-pass technique.

The world's fastest assembler in it's class,
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Click here ta view a screenshot,

Go to the Download Area to get it for free!
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Done |

Click on the Download area to select your Operating System (OS) and download
MinilDE.

This document assumes that MinilDE has been installed in your computer.



Getting Started:

To create a new document click Menu — File - New
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File Edit Yiew Build Terminal Help
DER ST - || B e
= Cpen... 40

Print Setup...

1 C:hasmt, . \v 1004SFRO4. ASH
2 Ciiegqnuldzt Testitest, 519

3 C:hasmi, . \DemoSerialMon, Sk
4 SPL.asm

Exit

Creates a new docurment UM | A

A new untitled file is created.

=
@ File Edit Wiew Build Terminal ‘Window Help =
EECIE R EEY RS

Ready Ln 1, Call [ [mom 4




In this example the LED connected to PORTA bit 6 is toggled. The file is Save
As test.asm.

= MiniIDE - [Untitled1] =10 x|
[a]| File Edit Wiew Buld Terminal ‘Window Help =1
[|c D wew cit b3 e |2t |[m @ E
T (= Cpen... Chrl+0
Clase
& save CErl4+-5

&5 Print... Ctrl+P
Ptint Sektup...

1 Cihasmi,. \W100\SFRO4.ASM
2 Chegrul9zt Test test.s19

3 Chasmi,, \DemoSeriallon, 53
4 SPI,asm

Exit

Saves the active document with a new name Lr 1, Cal 1 [mLMA | 5

saveas 21 x]
Savein: | ) MiniDE = Q2
|@ Example.asm
Hel2.inc
Dieszktol p
by Documents
-
"
ty Computer
File narne: Itest.asm j Save I
Save az lype: IS.:.un:e Files [*.a";".i] j Cancel |




MinilDE has changed the untitled file to test.asm.
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This document will use the Adapt11C24DX from Technological Arts.
http://www.technologicalarts.ca/catalog/index.php/cPath/21 49
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Introduction. Adapt11C24D¥ is a family of compact, intelligently designed boards
containing all the elements common to practically every 68HC11 design. Clock
circuitry {crystal), reset circuitry (including a pushbutton}, a mode select switch,
a 5-vaolt reqgulator, and an RS-232 interface are all provided on-board. All of the
microcontroller I/0 and control lines are brought out to a versatile 50-pin header
pattern on the printed circuit board. This allows for several different connector
options, to support a wide variety of applications,

Adaptl2 Multi-position
Backplane
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In this example, various Register definitions of HC11 are in the include file called
REGS.INC. Generally, these types of files are to be found at
www.Freescale.com website. If the file does not exist then make one by looking
at the Datasheets of the MCUs.

Also, this document assumes that one is familiar with what are PORTs and
Registers. This document will only show how to use MinilDE all the way to using
MicroLoad in programming the Adapt11 EEPROM. Erasing is done
automatically and is transparent to the user. This is assumed to be case if the
user is not familiar with the EEPROM state machine .
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|&] File Edit Wiew Buld Terminal ‘Window Help =& %]

;This i= a test to blink an LED connected to PORTA bit &
#include REGS. INC

Ready Ln3, Col 18 [ [uum 4

Parameters:

* Operational Parameters

RAM: equ $0000 :Internal Ram start at $0000
STACK: equ $00FF ;At end of RAM

EEPROM: equ $F800 ;

VectorTable: equ $FFDO ;Beginning of Vector Table interrupt

Please note the use of equ. It simply means a string is equal to a value to
connect both the meaning of the string and the value assigned to it. For
example,



STACK: equ $O00FF :At end of RAM

Means that STACK = $00FF

To define RAM variables by the use of ds as define segment of a variable. For
example below, please note the start of RAM is defined to begin at $0000

Org RAM
dum ds.b 1 ; 1 byte of dummy RAM variable
temp ds.b 1 ; another byte of dummy RAM variable

Meaning dum = $0000 and temp = $0001.

Below assigns the start of code. For example,

Org EEPROM :Start of CODE
ResetFunc: ;This is where the RESET vector points to
sei ;Disable Any interrupts

The is assigned to start at $8000 as defined by

EEPROM: equ $8000 for 32K EEPROM

Type the rest of the codes below and once that is done, the code can be
assembled or build.

:This is a test to blink an LED connected to PORTA bit 6
#include REGS.INC

* Operational Parameters

RAM: equ $0000 :Internal Ram start at $0000
STACK: equ $00FF ;At end of RAM
EEPROM: equ $8000 ;for 32K EEPROM
;equ $E000 ;for 8K EEPROM

VectorTable: equ $FFD6 ;Beginning of Vector Table interrupt
REG EQU $1000 ;starting address of register block

org RAM
dum ds.b 1 ; 1 byte of dummy RAM variable
temp ds.b 1 ; another byte of dummy RAM variable

org EEPROM
Start: ;this is where the RESET vector points

sei ;Disable Any interrupts

Ids #STACK ;Startialize stack pointer



main:

com PORTA

bsr delay

com PORTA

bsr delay

bra main
delay:

ldx #0000
delayloop:

dex

bne delayloop

rts
kkhkkkkkhkhkkkkkhkhkhkhkhhhkhkkhkhkhhhhhhhhkhkhhhhhhhhkhkhhhhhhhhhkhkdhhhhhhhkhhhhhhhhhkkhhhhhhhhhkkkx

org VectorTable

* Interrupt and reset vectors.

SCI_VECT FDB Start
SPI_VECT FDB Start
PAI_VECT FDB Start
PAO_VECT FDB Start
TOF_VECT FDB Start
TOCS_VECT FDB Start
TOC4_VECT FDB Start
TOC3_VECT FDB Start
TOC2_VECT FDB Start
TOC1_VECT FDB Start
TIC3_VECT FDB Start
TIC2_VECT FDB Start
TIC1_VECT FDB Start
RTI_VECT FDB Start
IRQ_VECT FDB Start
XIRQ_VECT FDB Start
SWI_VECT FDB Start
TRAP_VECT FDB Start

COP_FAIL_VECT FDB Start
COP_CMF_VECT FDB Start
RESET_VECT FDB Start



Assemble or Build a file:

The first thing to do is check the options to make sure it is set for HC11
assembler. Click on Terminal Menu — Options and then Tools tab.

e
[A] File Edit Wiew Build | Terminal “Window Help == x|
J = | = | 0 Showe Terminal Windov Cerl3
. Connected CerleT
_This i= a test t =]
#include REGS.INC B RewnloadFie... e
Download File to EEPROCM. ..
* Opsraticmal Pa ;
RAM 4| StemTransfer TS b Ram =tart at s0000
STACK - ’ b RaM
L S Clear Windnw Content R Een
LEND0 | for 8K EEPROM
VectorTable g of ¥ector Table interrupt
REG TSfarting addross of rogister blook
org EEFROM
imit [this is where the RESET wector points
=ei ‘Disable Any interrupts
Tds #STACK linitialize stack pointer
nain:
com PORTA
ber delay
com PORTA
ber delay
bra nain
delay:
ldx #0000
delayloop:|
ex
Enc delavloop
rts
org ¥ectorTable
= Interrupt and reset vectors. fo
SCI_VECT FLE init
SFI_VECT FLE init
PaI_VECT FLE init
PaC_VECT FLE init
TOF_WECT FLE init
TOCS_VECT FLE init
TOCa_VECT FLE init
TOCI_VECT FLE init =l
Diispilsys thes options dislog Lr 30, ol 11 R %

Make sure to select and use the asm11.exe as the assembler for HC11MCUs.

Options ]

Generall Terminal  Tools IAssemblerI

— Tools

T'ou can specify or browse for the name of the tools
pou wankt to use.

Azzembler:

C:“Program Fil

v Usze output windows
™| Close window on exiting

Ok I Cancel I Applr I

As one can note, the asm11.exe are for HC11 MCUs.



Lok in: | ) MinilDE = O 2 2 E

=8 MinilDE exe

File narme; Iasm1 1.exe j Open I
j Cancel |

Filez of type: I Execeutables [*.exe]

To build the file, select Build menu — Build test.asm as shown.
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[a] File Edit View | Buld Terminal ‘Window Help — =] =]
D=a|S B 2 || = B e B
= S — T e e
;This i= a te ™% ted to PORTA bit & =
#include REGS Set Project File
Release Project File
* Operations
RAM : Cptions... Alt+F7 !Internal Ram =start at $0000
STACKE: = At end of RAM
EEPROM : =qu seoo0o cfor 32K EEPROM
cequ sEOOQO ;for 8K EEPROM
VectorTable: equ SFFDE ;Beginning of WVector Table interrupt
REG EQT 1000 jstarting address of register block
org EEFROM
init: :this i= where the RESET wector points
=ei :Di=able Any interrupts
ld= FSTACK Jinitialize stack pointer
main:
com PORTA
b=r delay
com FPORTA
h=r delay
bra mnain
delaw:
ld= #0000
delavloop:
=x
bne delayloop
rt=
org YectorTable
* Interrupt and resset wvectors. fo
SCI_VECT FDE init
SPI_VECT FDE init
FPAT_VECT FDE init
P40 VECT FDE init
TOF_VECT FLDE init
TOCS_VECT FDB init
TOC4_VECT FDE init
TOC3YECT FDE  inmit

=
Builds the current file Ln 1, Col 1 MM 3




After the build — Please check for any error(s).

=10l

@ File Edt Wiew Buld Terminal ‘Window Help =18 x|
EEEIE R R EE =
;Thi= i= a test to blink an LED connected to PORTA bit & =
#include REGS. INC
* Operational Paransters
RAHM: equ s0000 Internal Ram start at $0000
STACK: equ $00FF JAt end of RAM
EEPROM: equ 8000 cfor 32K EEPROH
Equ sEOD00 ;for 8K EEPROHM
VectorTable: =qu sFFD6 ;Beginning of Vector Table interrupt
REG EQU s1000 ;starting address of register block
org EEFROH
Start: ;this i= where the RESET wvector points
sei ;Dizable Any interrupts
lds #5TACK ;Startialize stack pointer
nain:
[=la)'} PORTA
bsr delay
[=la)'} PORTA
bsr delay
bra main
delay: e
ld= #0000
delayloop:
dex
bne delayloop
rt=s
org VectorTable
* Interrupt and reset vectors.
SCI_VECT FDE Start
SPT VRECT FTIR Start LI
fﬂ Copyright (C) MGTEK 1997-2004. All rights reserwved ‘:J
fi
C:“FProgram Files“MGTEK~MiniIDE-te=st.asm: 0 warning(s). 0 error(s)
Fool returned code: 0
-

Ready Ln7, Col1 [ [num %

Using MicroLoad to ERASE and program EEPROM:

MicroLoad is an easy to use GUI to to erase and program the Adapt11 families.
MicroLoad can be found at Technological Arts website
http://www.technologicalarts.com/myfiles/microload.html and can be downloaded
at http://pages.interlog.com/~techart/myfiles/files/mi131.zip




Getting Programming started:

Double click on the MicroLoad icon to start GUl. Below is what MicroLoad
started.

M= MicroLoad |
Exit Options Help

TECHNOLOGICAL

| Port: COML | Target: Adaptl1C24D¥(standard)

Selecting Targets:
To select a Target click on the Option menu. Click on the Target Pulldown to

choose the target of interest as shown. In this example the Adapt11C24DX is
selected.

Options £l

Target : I.ﬁ.dapt'l 102400 j A dapt] 1 C2400
— Adaptl 1 -
" Turho * Standard C .-i'-.daEt'I 1C75
Adapt1 1C7E0
Pt IIIIM1 vI Port: | Adapt11C750=E
Adapt11C2400%
Timeout delay in zec: I 4 vI Timeou|Adapt11P31 3R
Adaptal? —
AdaptT 1CD24E TR e
Cancel | ok, I Cancel I ok

Once a target is selected press the OK button.



Programming:

To program press the Load button as shown.

ks MicroLoad x|

Exit Options Help

TECHNOLOGICAL
ARTS
S~

Load

|Port: COM1 | Target: Adaptl1C24D¥

Microload will open an explorer window to help locate the file of interest. Click on
test.s19 then press the Open button.

Send 519 File 2|

Lok in: | (3 MiniDE x| e & ek E-

Desktop

Y

by Documents

File name: Itest.s'l 9 j Open

Files of type: |51 9 Files [* 519 d Cancel |
S

[ Open az read-only




A warning message will pop to prompt in making sure the Run/Boot switch is in
Boot mode and the write protect switch is in write position. For Adapt11C24DX
SW2 should be positioned to boot and SW4 to write position. Press the RESET
button once these are configured. It is assumed that the module is powered up

with known good power supply. Press the OK button to initiate program of
EEPROM.

x

L] "_n,, Place switch in BOOT and WRITE positions and press RESET button
L

Microload will initiate immediately. After successful programming as shown.

x

Ll
\lj) Success | Place switches in PROT and RUMN positions and press RESET button

Slide SW4 to protect and SW2 to Run. Press the RESET button and the LED
should now blink.

This concludes the use of MinilDE and MicroLoad.



Diagnosis of encountered problems:

Microload error below is shown if PC COM and target are not properly
connected.

x

Error on loading bin File rekryy

Yes I Mo |

Symptom 1:

- Wrong COM, do select another one

- Bad cable or wrong cable, do check and verify cable

- Bad power supply, do measure the voltage (5V — 9V)

- Do make MCU in Boot mode. SW2 = boot and press RESET button

x

L] "_n,, Failed ko werify,
]

Symptom 2:

- S19record do not match EEPROM. Make sure S-record start at $8000
for 32Kbyte EEPROM and at $E000 for 8Kbyte EEPROM.
- SW4 in not in Write position. Do check and verify SW4 position for write.



REGS.INC

; Define Register Block Addresses

_PORTA
_PORTB
_PORTC
_DDRC
O=input)
_PORTD
_DDRD
_PORTE

_TCNT

_TOC1
_TOC1_HI
“TOC1_LO
_TOC2
“TOC2_HI
“TOC2_LO
“TOC3
_TOC3_HI
“TOC3_LO
“TOC4
_TOC4_HI
“TOC4_LO
_TOC5
_TOC5_HI
“TOC5_LO

_TCTL1
“TCTL2
“TMSK1
“TFLG1
“TMSK2
“TFLG2

_PACTL

_SPCR
“SPSR
_SPDR

_BAUD
“SCCR1
“SCCR2
_SCSR
_SCDR

_ADCTL
_ADRf1
“ADR2
_ADR3
_ADR4

EQU
EQU
EQU
EQU

EQU
EQU
EQU

EQU

EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU

EQU
EQU
EQU
EQU
EQU
EQU

EQU

EQU
EQU
EQU

EQU
EQU
EQU
EQU
EQU

EQU
EQU
EQU
EQU
EQU

00h
04h
03h
07h

08h
09h
Oah

Oeh

16h
_TOCH1
_TOC1+1
18h
_TOC2
_TOC2+1
1ah
_TOC3
_TOC3+1
1ch
_TOC4
_TOC4+1
1eh
_TOC5
_TOC5+1

20h
21h
22h
23h
24h
25h

26h

28h ;
29h ;

2Ah

2bh
2ch
2dh
2eh
2fh

30h
31h
32h
33h
34h

;1/O port A

;output port B

;1/0 port C

;data direction for port C (1=output,

;1/0 port D
;data direction for port D
;1/0 port E

;timer counter register

;output compare 1 register
; high byte
; low byte
;output compare 2 register
; high byte
; low byte
;output compare 3 register
; high byte
; low byte
;output compare 4 register
; high byte
; low byte
;output compare 5 register
; high byte
; low byte

;timer control register 1

;timer control register 2

;main timer interrupt mask register 1
;main timer interrupt flag register 1
;main timer interrupt mask register 2
;main timer interrupt flag register 2

;port A control port

SPI Control Register
SPI Status Register
;SPI Data Register

;baud rate register
;SCI control register 1
;SCI control register 2
;SCI status register
;SCI data register

;A/D control/status register
;A/D result register 1
;A/D result register 2
;A/D result register 3
;A/D result register 4



_BPROT

_OPTION
_COPRST
“PPROG
“HPRIO
CINIT
_CONFIG

PORTA
PORTB
PORTC
DDRC

PORTD
DDRD

PORTE

TCNT

TOC1
TOC1_HI
TOC1_LO
TOC2
TOC2_HI
TOC2_LO
TOC3
TOC3_HI
TOC3_LO
TOC4
TOC4_HI
TOC4_LO
TOC5
TOC5_HI
TOC5_LO

TCTL1
TCTL2
TMSK1
TFLG1
TMSK2
TFLG2

PACTL

BAUD
SCCR1
SCCR2
SCSR
SCDR

ADCTL
ADR1
ADR2
ADR3
ADR4

EQU

EQU
EQU
EQU
EQU
EQU
EQU

EQU
EQU
EQU
EQU
EQU
EQU
EQU

EQU

EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU

EQU
EQU
EQU
EQU
EQU
EQU

EQU

EQU
EQU
EQU
EQU
EQU

EQU
EQU
EQU
EQU
EQU

35h

39h
3ah
3bh
3ch
3dh
3fh

REG+_PORTA
REG+_PORTB
REG+_PORTC
REG+ _DDRC
REG+_PORTD
REG+ _DDRD
REG+_PORTE

REG+_TCNT

REG+_TOC1

REG+_TOC1_HI
REG+_TOC1_LO

REG+_TOC2

REG+_TOC2_HI
REG+_TOC2_LO

REG+_TOC3

REG+ _TOC3_HI
REG+_TOC3_LO

REG+_TOC4

REG+_TOC4_HI
REG+_TOC4_LO

REG+_TOC5

REG+_TOC5_HI
REG+_TOC5_LO

REG+_TCTL1
REG+_TCTL2
REG+_TMSK1
REG+_TFLG1
REG+_TMSK2
REG+_TFLG2

REG+ PACTL

REG+_BAUD
REG+_SCCR1
REG+_SCCR2
REG+_SCSR
REG+_SCDR

REG+ ADCTL
REG+_ADR1
REG+_ADR2
REG+_ADR3
REG+_ADR4

;block protect register

;system configuration options
;arm/reset COP timer

;EEPROM programming register
;highest priority interrupt

;ram - [/O mapping register
;configuration control register



BPROT

OPTION
COPRST
PPROG
HPRIO
INIT
CONFIG

EQU

EQU
EQU
EQU
EQU
EQU
EQU

REG+ BPROT

REG+ OPTION
REG+ _COPRST
REG+_PPROG
REG+_HPRIO
REG+_INIT
REG+_CONFIG



