How to use MinilDE with Adapt912DT60 and FLASH Loader
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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
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® Includes AsmllsAsmlZ Version,
Sales * Free!
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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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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.

=
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In this example a message “Hello world’ is sent out thru the SCI port once and

LED connected to PORTA bit 6 is toggled continuously. The file is Save As
test.asm.
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@lﬁ Edit Wiew Buld Terminal ‘Window Help =18 x|
“[Dmew Chrl+ |'|E HE‘.:&@-? JJED,D:E.
—| = Cpen... -0

Close

IE save Chrl+3

&h Frirt... Chrl+P
Prink Setup. ..

1 Cihdsmi, . \W1O0\SFRO4, ASM
2 Clegnuld2i Testitest,s19

3 ChAsmb,,SDemoSerialian, 5%
4 3P1.asm

Exit

Saves the active document with a new name Lr1, Col 1 [ | v

MinilDE opening an Explorer window to help where the file should be saved to.

savens 2| x|
Savejn: | MiniDE E O F -
Example.asm

He1Z.inc
REGS.INC
. Lest, asm

REGD&0. INC

File name: Itest.asm j Save I
Save as lype: ISDurce Files [F.a77.%) LI Cancel |




MinilDE has changed the untitled file to test.asm.

= MiniIDE - [test.asm]
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N (=1
_ 1= x|

IDzE|s|=a- ~|Fa ||

Ready

Ln1, Cal1 [ oM i

This document will use the Adapt912DT60 or Adapt912DT60A from

Technological Arts.

http://www.technologicalarts.ca/catalog/index.php/cPath/22 53 148
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P Getting Started Latest Headlines

fw Modular 68HC11 and 68HC 12 Microcontroller Boards

Application Evaluation Boards
= dapters for Soldar dboard

Celebrating our Tenth year! Select Your Currency -> [J# ' ‘ v

68HC11 6BHCI2 9512 Accessories Adapters “"I;’;ia(ra;;““ Books Components Robotics Software

Guest! uld
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account? 'DTE0 Modules Starter Packages Memory Expansion

GBHC11-= (74)
68HC12-> (78}
GEHCE1Z-~ (52)
6BHC912-= (18
AdaptalzB(C)a3z-= (73
Adapt312DG128->
Adapt912DT60-= (4)
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Starter Packages (1)
Memory Expansion {2}
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Books
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Software {(4)
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gfﬁv“;?‘;eq(j)ckaw ) * compact (2.25 inches x 3.25 inches) modular implermentation of
B68HCI1 2060A microcontroller (112-pin pin TQFP version)

* up to 86 general purpose /0 lines, all programmable as input or output

See Details $0.00USD

01.Adapt912DTE0 Starter
Package

0z, Adapt912DTE0A MCU
Madule

AdaptlzMAX Prototyping
Card

$2E-00LEE
$20.00USD




In this example, various Register definitions of HC11 are in the include file called
REGDG60.INC. Generally, these types of files are to be found at
www.Freescale.com website. REGDG60.INC is listed at the end of the document.

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
FLASHLoader in programming the Adapt912DT60/A FLASH.

= MinilDE - [test.asm] -0
[j File Edt View Buld Terminal Window Help 8] x|

|Dza|8 i =eocmE [nk BREK

:Thiz iz a test to Blink an LED connected to PORTG bit &

tinclude REGDEO. INC
|

Ready sl | wm|[ g




Parameters:

* Operational Parameters

RAM equ $200 ; 68HCD60 i nternal RAM

STACK  equ $0800 ; Stack at top of internal ram
EEPROM equ $0c00 ; 68HC912D60 i nternal EEPROM
FLASH equ $8000 ; 68HC912D60 i nternal FLASH nenory
rbase equ $0000 ; 68HC912D60 regi ster bl ock

CODE equ $8000 ;Start of Flash

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 $0800 :At end of RAM

Means that STACK = $0800

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 1 ; 1 byte of dummy RAM variable
temp ds 1 ; another byte of dummy RAM variable

Meaning dum = $0200 and temp = $0201.

Below assigns the start of code. For example,

Org FLASH ;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

FLASH: equ $8000 ;for 32K upper hal f

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 PORTG bit 6
#i ncl ude REGD60. | NC

RAM equ $200 ; 6BHCD60 i nternal RAM

STACK  equ $0800 ; Stack at top of internal ram
EEPROM equ $0c00 ; 68HC912D60 i nternal EEPROM
FLASH equ $8000 ; 68HC912D60 internal FLASH nenory
rbase equ $0000 ; 68HC912D60 regi ster bl ock

CODE equ $8000 ;Start of Flash



: SCl Vari abl es

sci mask equ 990101100 ;RIE - SClI Interrupt enable
: RE - Receiver Enable

RDRFf | ag equ 290100000 ; RDRF - Receive Data Register
Full flag
TDREf | ag equ %4.0000000 ; TDRE - Transnmit Data Register
Empty fl ag
; Baud rate definitions
; MCLK=4Mzh
BAUD110 equ 4545/ 2 ; (baud) 110 baud with 8 Mz crysta
BAUD300 equ 1667/ 2 ; (baud) 300 baud with 8 Mz crysta
BAUDG600 equ 833/ 2 ; (baud) 600 baud with 8 Mz crysta
BAUD1200 equ 417/ 2 ; (baud) 1200 baud with 8 Mz crysta
BAUD2400 equ 208/ 2 ; (baud) 2400 baud with 8 Mz crysta
BAUD4800 equ 104/ 2 ; (baud) 4800 baud with 8 Mz crysta
BAUDO9600 equ 52/ 2 ; (baud) 9600 baud with 8 Mz crysta
BAUD14400 equ 35/ 2 ; (baud) 14400 baud with 8 Mz crysta
BAUD19200 equ 26/ 2 ; (baud) 19200 baud with 8 Mz crysta
BAUD38400 equ 13/ 2 ; (baud) 19200 baud with 8 Mz crysta

ORG RAM
dum ds 1 ;1 byte of dunmy RAM vari abl e
tenp ds 1 ; anot her byte of dummy RAM vari abl e

ORG FLASH
RESET: ; Start of code on RESET

sei ; Disable Any interrupts

;lnitialize COP

novb #%90000000, COPCTL ; COP is disabled
;Initialize Stack

| ds #STACK ;initialize stack pointer
;lnitialize first Serial Conmmunication Interface

novb #sci mask, SCOCR2 ;enable SCI O rcvr. & xmtr. & rx
i nt

novb #0, SCOCR1
’ novw #BAUD9600, SCOBDH ; Set baud rate to 9600

| dab SCOSR1 ;read register to clear flag
RDRF

| dab SCODRL ;read receive buffer

clnitialize Port Gbit 6
| daa #$FF
st aa DDRG

[ dx #Hel | oMsg ; Send message
jsr Qut Str
mai n
com PORTG
bsr del ay
bra mai n
del ay



del ay_| oop

dbne X, del ay_| oop
res
Qut Str
| daa 1, x+ ;get a char, advance pointer, null?
beq Qut St r Done ;yes, return
bsr put char ;no, sent it out
bra Qut Str ;g0 send next char
Qut St r Done
res
put char
brclr SCOSR1, TDREfl ag,* ;loop waitin for the TDRE bit to be
set
st aa SCODRL ; send char
res
Hel | oMsg dc. b $0a, $0d, ' Hel o World', 0
PsuedoVECTOR EQU $DFC2
org PsuedoVECTCR
FDB RESET ;30 - CGM PLL
FDB RESET ;29 - MSCAN1 TRANSM T
FDB RESET ; 28 - MSCANO RECEI VE
FDB RESET ; 27 - NMSCANO ERROR
FDB RESET ;26 - Pul se Accunul ator B overfl ow
FDB RESET ;25 - Modul us Down Counter Underfl ow
FDB RESET ;24 - KEY WAKEUP FOR J OR H
FDB RESET ; 23 - MSCANO WAKE UP
FDB RESET ;22 - ANALOG TO DI G TAL
FDB RESET ;21 - SERI AL COVMUNI CATI ON 1
FDB RESET ;20 - SERI AL COVMUNI CATION 0O
FDB RESET ;19 - SPI SERI AL TRANSFER COVPLETE
FDB RESET ; 18 - PULSE ACCUMULATOR | NPUT EDGE
FDB RESET ; 17 - PULSE ACCUMULATOR OVERFLOW
FDB RESET ;16 - TI MER OVERFLOW
FDB RESET ;15 - TI MER CHANNEL 7
FDB RESET ;14 - TI MER CHANNEL 6
FDB RESET ; 13 - TIMER CHANNEL 5
FDB RESET ;12 - TI MER CHANNEL 4
FDB RESET ;11 - TIMER CHANNEL 3
FDB RESET ; 10 - TI MER CHANNEL 2
FDB RESET ;9 - TIMER CHANNEL 1
FDB RESET ;8 - TIMER CHANNEL O
FDB RESET ;7 - REAL TI ME | NTERRUPT
FDB RESET ;6 - IRQ
FDB RESET ;5 - XIRQ
FDB RESET ;4 - SW
FDB RESET ; 3 - RESERVED
FDB RESET ;2 - COP FAlI LURE RESET
FDB RESET ;1 - COP CLOCK MONI TOR FAI L RESET

FDB RESET ;0 - RESET



Assemble or Build a file:

The first thing to do is check the options to make sure it is set for HC12
assembler. Click on Terminal Menu — Options and then Tools tab.

ey
[&] File Edt Wiew Buld | Terminal Window Help ==
J == | = | %ol Show Terminal Window Chrl+3
o _— | __ Connecked ChrkeT

=

Displays the options dialog

:Thi= i= a test t

#include REGDsO . Downioad Fis...

=1

;Initialize COP
novh

(Initialize Stac

F8
Download File to EEPROM. ..

RAM equ B i =1 RAM
STACKE  equ g orTrereer SHiEHTS | [,
EEFROM equ £ " =rnsl EEFROM
FLASH equ El 2% Clear Windaw Cantent lernal FLASH memory
rbase equ - ter block
CODE equ £
JSCI Variables
scinask equ =00101100 (RIE — SCI Interrupt enable
(EE — Receiwer Ensble

RDEFf lag equ 00100000 {RDEF — Receive Data Register Full flag
TDREf lag =qu %10000000 "TDRE — Tran=mit Dats Register Enpty flag
;Baud rate definitions
CHCLE=4Mzh
BAUOD110 equ 45452 sibaud) 110 baud with 2 Mh= crystal
BAUDI00 equ 16672 Jibaud) 300 baud with 8 Mh= crystal
BAULDGOOD =qu 833-2 sibaud) 600 baud with 8 Hhz crystal
BAOD1Z00 equ 41772 sibaud) 1200 baud with 2 Mhz crwystal
BAUDZ400 equ 208-2 Jibaud) 2400 baud with 8 Mhz crvstal
BAUOD4EB00 equ loa-2 Dibaud) 4800 baud with 8 Mhz crwvstal
BAUODS:00 equ 2.2 sibaud) 9600 baud with 2 Mhz crwvstal
BAUD14400 equ 35-2 Sibaud) 14400 baud with 8 Mhz crystal
BAOD19200 equ 262 sfbaud) 19200 baud with 8 Mhz crystal
BAUDZE2400 equ 1z-2 Jibaud) 19200 baud with 2 Mhz crystal

QORG RAM
dum d= 1 ;1 byte of dummy RAM wariable
tenp d= 1 ; another byte of dumny RAM wariable

ORG FLASH
RESET ;Start of code on RESET

;Di=able Any interrupts
#»00000000, COPCTL JCOF is disabled

1o
FSTACK jinitialize stack pointer

;Initialize first Serial Communication Interface
novh

#=cimask  SCOCR2 cenable SCI 0 rowvr. & zZmtr. & rx int

=l
[nive, colse [ o [ 4

Make sure to select and use the asm12.exe as the assembler for HC12 MCUs.

Generall Terminal Tools I.-'-‘-.ssemblerl

x|

— Tools

T'ou can specify or browse for the name of the tools
pou wank to uze.

HAzzembler:
|E:%Program Files'MGTEK Minil DE vasml 2. exe

M Use output window
I | Close window on exiting

ak. I Cancel I Apply

As one can note, the asm12.exe are for HC12 MCUs.




Browse for assembler d |

Lok ir: |E;~ Minil D E

" asm1l.exe

" Mgspawn.exe

=g MinilDE . exe

File narme:

Files of type:

I azml 2. ene

j Open

I Eseceutables [* exe]

[
j Cancel |

To build the file, select Build menu — Build test.asm as shown.

=Y

@ File Edit Wiew | Build Terminal Window Help

(== =
:This i=s a te

tinclude REGI

23

B Build Froject F7.

=l x|

T

ted

Set Project File

o,

Builds the current fils

t=cim

to PORTG bit 6

internal RAM
top of internal ram
60  internsl EEPROM

:68HC912DE\D internal FLASH memory
JBBHC912D60 register block
Start of Flash

{RIE — SCTI Interrupt enable

RE — Receiver Enable

:RDRF — Receive Data Register Full flag
CTDRE — Transmit Data Register Emnpty flag

110 baud with 8 Hhz crystal

300 baud with § Hh=z crv=stal

600 baud with § MHh= crvstal

1200 baud with 8 Mhz crystal
2400 baud with 8 Mhz crystal
4800 baud with 8 Mhz crvstal
9500 baud with 8 Hhz crvstal
14400 baud with 8 Hhz crvstal
19200 baud with 8 Mh= crystal
19200 baud with 8 Mh= crystal

RAM wariable
dummny EAM wariable

:Start of code on RESET
:Disable Any interrupts

ask, SCOCR2

Release Project File

RAM equ 1]
STACHE equ Qptions. .. AlL+F7 at
EEFROM equ izD
FLASH equ 8000
rhase equ 0000
CODE equ se2000
(5CI Warisbles
scinask equ 00101100
RDEFf lag equ 00100000
TDREf lag equ %10000000
;Baud rate definitions
(MCLE=4M=zh
BAUOD110 equ 45452 Dibaud)
BAUD300 equ 1667-2 :(baud)
BAUDGEOD equ 833~-2 cibaud)
BAUD1Z00 equ 1172 * {baud)
BAODZ2400 equ 208-2 Cibaud)
BAOD4200 equ l04a-2 Dibaud)
BAUDSG00 equ 2.2 cibaud)
BAUD14400 =qu 352 :(baud)
BAUD13200 equ 262 * {baud)
BAODZE400 equ 132 Cibaud)

ORG RAM
dum ds 1 1 byte of dummy
temp d= 1 another byte of

ORG FLASH
RESET

==l

cInitialize COP

novb #%00000000, COPCTL .
;Initialize Stack

lds=s FSTACK

COF i= dissbled

Jinitialize =stack pointer

Initialize first Serisl Communication Intsrface

enahle SCI 0 rovr. & =mtr. & r= int

=
Ln 118, Col 54 UM o




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

=T
[a] File Edt Wiew Buld Terminal Window Help 1= x|
[DsE[E|im=es - [[Fa [|re |[mamr |
:This i=s a test to Blink an LED connected to PORTG bit 6 -
tinclude REGDE0O. IHC
RAM equ £200 JBEHCDAED  internal RAM
STACE equ 0800 ;Stack at top of internal ram
EEFPROH equ 50c00 JBBHCI12DE0  internal EEPROHM
FLASH equ 8000 JBBHC912DE0 internal FLASH memory
rhase equ soo00o JBEHCI912D60 register block
CODE equ £8000 (Start of Flash
JSCI Wariables
scinask equ 00101100 JRIE — SCI Interrupt enable
{RE — Receiwver Ensble
REDRFflag equ z00100000 (RDEF — Receive Data Register Full flag
TDREf lag =g 10000000 TDRE — Transmit Data Register Emnpty flag
:Baud rate definitions
JMCLE=4Mzh
BAOD110 equ 45452 Jibaud) 110 baud with 8 Mh= crystal
BAUD300 equ 16672 sibaud) 300 baud with 8 Hhz crystal
BAUDEDD equ 8332 Jibaud) 600 baud with 8 Hhz crystal
BAUD1200 equ 41772 sibaud) 1200 baud with 8 Mhz crvstal
BAUDZ400 equ 208-2 sibaud) 2400 baud with 2 Hhz crystal
BAODAEOO equ 104-2 Jibaud) 4800 baud with 8 Mhz crystal
BAUD9600 equ 52-2 sibaud) 9600 baud with 8 Mhz crvstal
BAUD14400 equ 352 Jibaud) 14400 baud with 8 Mhz crystal
BAUD19200 equ 26-2 sibaud) 19200 baud with 2 Mhz crvstal
BAUD3B400 equ 13-2 Jibaud) 19200 baud with 8 Mhz crystal
ORG RAM
dum d= 1 1 byte of dummy REAM wariable
temnp d= 1 another byte of dummny RAM wariable
ORG FLASH
RESET: :Start of code on RESET
=21 :Dizable Any interrupts
Tnitializ= COP ]
= =
3 | C:~“Frogram Files“HGTEK-MiniIDE“test.asm: 0 warning(s). 0 error(s)
|T|:n:|l returned code: 0O
4 >
Ready Ln 7, Col 1 LN v

Locate the test.s19 record to examine the generated code.

GTEK',MinilDE 100 =|
File  Edit “iews Favorites Tools  Help | ,'
@Back - -J - l.@ /:j Search [E Folders ' x g %

Address I[ﬁ Z:\Program Files\METER MINIIDE

jGD

Falders x

E@Prc;l

HEHKMEE

HEHBEMH

goooooooooooopoo

e

=50

|«
|

Marme = | Size | Type | Date Modified
Easml 1.exe 135 KB Application 10172004 12:46 PM
Easmlz.exe 145 kKB Application 10172004 12:46 PM
| Exannple.asm 2KB Assembler source File  1/2202002 3:23 AM
Helz2.ine 11 KB  include File 9f17f2003 632 AM
EMgSpawn.exe 32KE  Application 10172004 12:46 PM
Eﬂ riimiide 1KE Internet Shortcut 12/2002002 7:50 PM
@ rnimiide. chri A0KE Compiled HTML Help...  10/1f2004 12:46 PM
B MinilDE exe 746 KB  Application 10/1}2004 12:46 PM
E] README . bxk 4 KB Text Docurnent Q3002004 12:45 PM
REGDEO,IMC 1S5KE  include File 3/9/2000 9:20 PM
REGS.INC 4KE include File 92501999 12:56 PM
test, asm SKE Assembler source file  9/14f2005 10:49 AM
| kest st F9KE  list File 9/14f2005 10:49 AM
1KE S19Fie 9/14f2005 10:49 AM




Examining S-record:

Use wordpad to open the S-record as shown.

o

File Edit Wiew Insert Format Help

O|2E| Sl s 4)2@-] &

FE80100E0000OCE 18073

: X i OF3CEDF
380300000043 5FD3DAGI0Z 7040703 Z0F3304F 10

38040C450FCEACTID0AODAE656CECEFZ0576FOD

S9030000FC

Far Help, press F1 MUM

If one looks closely at the S-record one can see S1 to be of different lengths.
This is atypical S-record generated by ICC12. S1 records are programmed in the
$1000 - $DFFF memory blocks.

As stated previously, FLASH Loader occupies $E000 to $FFFF therefore the
vector address at below $E000.

Note the content of the memory address at $DFFE:$DFFF is $8000, the pseudo
vector pointing to the start of code to begin at $8000

S113DFC2800080008000800080008000800080004B
S113DFD2800080008000800080008000800080003B
S113DFE2800080008000800080008000800080002B
S111DFF280008000800080008000800080009D



The S-record below is the start of code. The content of address beginning at
$8000 to $8050.

S11380001410180B000016CF0800180B2C00C3180E
S11380100B0000C21803001A00C0D6C4D6C786FFDE
S11380205A2ACE8046168036710028070220F9CEDF
S113803000000435FD3DA6302704070320F83D4F1A
S1138040C480FC5AC73D0A0D48656C6C6F20576F9D
S1078050726C6400E6

For the 912D60A, the S- records needs to be formatted for 64 bytes lengths.
The SrecCVT program can be downloaded at www.freescale.com website. The
actual file is locate at this link.

http://www.freescale.com/files/soft dev_tools/software/app software/dbug rom

monitors/DB12S12FW.zip

Unzip the file to locate a folder SRecCvt-GUI. This folder contains 3 files. The
SRecCvt-GUIl.exe will be used to re-format the s-record. Double click on
SRecCvt-GUIl.exe to execute GUI.

On the Device pulldown select MC68HC912D60A as shown.

i1
File Edit Help
Input File Farmat———— Device: |MCESHCI 20E0A |E| Output File Format
e FMCEEHCH12B[=]32 -
Barlked Memony: |MCEEHCT 2050 Baked
T (FCRSH AT 20RO, ] -
@ Linear Operatior; | MCEEHCS1 204125 % Linear
MCEEHCS 2001 284
FMCEEHCI1 2GA32
FC351 20 w256
Start Address: |'| 000 Br4rgg 1 2805E S-Recard Size: |54
FCI51 2HZ56
FC3I51 2HZ256
RMCIS120T128
Inpt File 1 | | MC351247128 Out519
MCA51 20mE4
- FCI51 2464
rputFie2 | | MC3512E128
FCI512C32
RC3512C128
O ptions FMCEEHCI 2601 28
FCI51 200512
™ Flash Erazed State IFF ™ L{mMrCasizestz
MCIS12B128
[~ tapFill Data IFF [~ gMCIS12<DPE12 :

[Eatiert |




Click on the Input File 1 button to help locate test.s79. An explorer window will
open to help locate said file as shown.

open 21 x|

Loak in: | 3 MinilDE I e s

asmil.exe @ rniniide:. chirm kest. |st
asmlz.exe EMiniIDE.exe
| Example. asm Ej README, bxt
=\ He12.inc REGDS0. NG
MgSpawn.exe B REGS.INC
rniniide kest.asm

File name: Itest.s'l g | Open I
Filez of type: I j Cancel |
A

Click on test.s19 then press Open button to accept selection as shown. Note
that Out.s19 is the default generated output file of the SrecCVT.

Il

File Edit Help
Input File Farmat————— Dievice: IMEEEHEEH DB, j Output File Farmat
£ Banked Memory: Im 7 Banked
&+ Linear Operation: IE-::rwert . j &+ Linear

Start Address: I'IDDU End Address: IFFFF 5-Record Size: IE4

Input File 1| [fest.+19 Ouput File | [0usis
[ mput File: 2 ||

Options
[ Flash Erazed State IFF [T Linear $4000/- $EFEF to Paged

[ MapFill Data IFF [ S-Record Offset I':I
__Comer |




To Convert:

Initiate Conversion by pressing the Convert button. The message “Operation
Successfully Completed” will pop-up as shown.

i)

x|

Cperation Successfully Completed

Programming the Adapt912DT60/A:

Once the S-record is formatted, time now to program the MCU. Open the
MinilDE terminal window. Click on Terminal Menu and Select Show Terminal

as shown.
<= MiniIDE - [test.asm] o =] 3]
[A] File Edt view Buld | Terminal Window Help ==
= B E
e ChHHT e
FLASH rnal FLASH memory [
rhasze equ 5 @' Download File. .. F8 |eter block
CODE =qu ® " Downlaad Fils t EEPROM. .
;SCI Wariables Stop Tramsfer Shift+FE
scinask £ I_Interrupt enable
¥ Clear Window Content ceiver Enable _
RDRFflag £ Feceive Data Register Full flag
TDREf lag £ Options... Transzmit Data Register Enpty flag
;Baud rate definitions
CHCLE=4Mzh
BAUD110 equ 45452 (baud) 110 baud with & Mhz crv=tal
BAUD300 equ 166772 (baud) 300 baud with & Mhz crv=tal
BAUDGOO equ 833-2 (baud) 600 baud with & Mhz crv=stal
BAUD1Z200 equ 41772 {baud) 1200 baud with 8 Hhz crvstal
BAUDZ2400 equ 2082 ({baud) 2400 baud with 8 Whz crvs=tal
BAUD4BO0 equ 1042 {baud) 4800 baud with 8 Whz crv=tal
BAUDS&00 equ §2-2 {baud) 9600 baud with 8 Whz crv=tal
BAOD14400 equ 352 {baud) 14400 baud with 8 Mhz crystal
BAOD19200 equ 262 {baud) 19200 baud with 8 Mhz cry=stal
BAUDZEB400 equ 13-2 {baud) 19200 baud with & Mhz crystal
ORG RAM
dum d= 1 1 byte of dummy RAH wariable
tenp d= 1 another byte of dummy RAH wariable
ORG FLASH
RESET: ;Start of code on RESET
=el ;Dizable Any interrupts
;Initialize COF
novh #:00000000, COPCTL JCOP i=s disabled
;Initialize Stack
lds #5TACK ;initialize stack pointer
;Initialize first Serial Communication Interface LI
—— e i o C1. CeAeTA BT Yo S S S SRS
= A
A|c:“Program Files"MGTEE“MiniIDE“test.asm: 0 warningis)., 0 erroris)
Tool returned code: 0
-
A 3
Shows or hides the terminal window Ln 1, Cal 1 HLM 4




Under Terminal Option the BAUD, COM and Line Delay needs to be setup as
shown. Choose which COM are available for use. Set Line delay = 25 as
shown.

options x|

General T erminal I Tools I .&Sgemblerl

— COM Settings

Specify the port and baudrate of the target system.
Default walues are CORMZ, 900,81 .0

Fort: ICDME vI Flaws Cantral
Eaud Fate: IEIBDD - [ DTR/DSH
. [T RTS/CTS
Drata Bits: IEI vI [~ =ON/<OFF
Stop Bits: I‘I vI

Farity: Im

Mate: ou can not change the part, while the
terminal iz connected to the target system.

—ASCH Setup

[T Send line ends with cariage returns

Char delay: I D_I? milizeconds
Line delay: I 25_.; millizeconds

Ok, I Cancel I Apply I

Move SW2 Load/Run switch to Load. Power up unit or press the RESET button
if already powered up.

=Ny
[A] File Edit Yiews Build Terminal ‘Window Help == x|
lo=swE|&|sma- «FE |k |lEn s

FLASH  =au $1000 TEBHCO12D60  internal FLASH memory =]
rbase  equ 0000 J63HC912D60 register block —
CODE =qu 8000 ;Start of Flash

;SCI Varisblss

scimask squ %00101100 (RIE — SCI Interrupt snabls

RE — Recesiwer Enable
RORFf lag squ 00100000 RFDRF — Receiwe Data Register Full flag
TDREf lag equ %10000000 TDRE — Transmit Data Register Empty flag

LM

x|
“d|Technological Arts D6BA Flash Util. v1.@8
U -> Erase Upper block

L —-> Erase Lower block

P -> Program Flash

R |—> Program External Ram

7

T o

Ready Ln7, ol 3 UM i




Please note the in the 912D60/A the Flash modules are in 2 location. One is
below $8000, beginning at $1000 to $7FFF (Lower block). The other is at $8000
to $FFFF (upper block). The FlashLoader allows one to erase either Lower or
upper memory blocks. Since the code starts from $1000 and the Psuedo vector
at $DFDO, it is important that both blocks be erased.

Erase command:

The command to erase upper memory block is the letter U and L for lower the
memory block as shown. Here the upper and lower blocks are erased.

_inix
m File Edt ‘View Buld Terminal Window Help -8 x|
[o@d[Esmeos RE ||ak | [PhER

FLASH equ 51000 "6BHCI12D60 internal FLASH memary [
rhase equ 50000 CBEHCH12D60 register block il
CODE equ 58000 ;Start of Flash

;5CI Variables

scinask equ 00101100 JRIE - SCI Interrupt enable

JRE - Receiwver Enable

RDRFflag equ xooioooon 'EDEF - Receive Data Register Full flag

TDREf lag equ %10000000 ;TDRE — Transmit Data Register Enpty flag j
ﬂ Fs
) Technological Arts D6OA Flash Util. U1.88 j

U -> Erase Upper block

L -> Erase Lower block

P -> Program Flash

R -> Program External Ram
7

Erasing 32K Flash

Erased

Technological Arts D6OA Flash Util. U1.0@
U -> Erase Upper block

L - Erase Lower block

P -> Program Flash

R -> Program External Ram

?1

Erasing 28K Flash

Erased

Technological Arts D6OA Flash Util. U1.68@
U -> Erase Upper block

L -> Erase Lower block

P -> Program Flash

R -> Program External Ram
7|

s of

Ready s cols | M| g




Programming:

To program select P command as shown.

NT=TE
[A] File Edit ¥iew Build Terminal ‘window Help = |
lo=ssE|&|some|-«[FE ||z = # |

FLASH can 1n00 TEEHCO1ZDE0  intormal FLAGH memory =l

rha=s= aqu soooo ;6BHC912D60 register block ==

CODE equ s8000 ;Start of Flash

:SCI Variables

scimask equ ®00101100 RIE — SCI Interrupt enable

EE — Receiver Enable

EREDRFf lag equ =00100000 DRF — Receiwe Data Register Full flag

TDREf lag equ 310000000 TDRE — Transmit Data Register Empty flag :J
3 3

—l|Technological Arts D6BA Flash Util. u1_88
—> Erase Upper block

—» Erase Lower block

—> Program Flash

—> Program External Ram

u

wRIrS

Erasing 32K Flash

Erased

Technological Arts DéBA Flash Util. v1.88
U -> Erase Upper block

L —> Erase Lower block

P —-> Program Flash

R -> Program External Ram

71

Erasing 28K Flash

Erased

Technological Arts DéBA Flash Util. v1.88
—> Erase Upper block

—> Erase Lower block

—> Program Flash

—> Program External Ram

wITrECS

Send File How

-

Ready

Ln 28, Col1 LI i

Under the Terminal menu select Download File, an explorer window will pop up
to help locate the out.s19 file. Select out.s19 then press the open button.

s E - [test.asm] oy ] 4]
[A] File Edt View Buld | Terminal Window Help ==l x]
JJ 0 | = | 5 [ [w  Show Terminal Window Ctr3
= - [v  Comnected CrT =
FLASH  =au 3 nal FLACH memcry =
rbase equ s ter block ==
CODE squ K Download File ko EEPROM. ..
JSCI Variables Stop Transfer ShiftHFE
scinask = I Interrupt enahls
0 Clear Windovs Content c=iver Enable
RDEFf lag e F=ceive Data Register Full flag
TDREf lag = Options. .. Transmit Dats Register Enpty flag =
= -
—llTechnological Arts D&BA Flash Util. U41.88 :j
U -> Erase Upper block
L -> Erase Lower block
P -> Program Flash
R -> Program External Ram
T u

Erasing 32K Flash

Erased

Technological Arts D66A Flash Util. u1.88
U -> Erase Upper block

L -> Erase Lower block

P -> Program Flash

R -> Program External Ram

T 1

Erasing 28K Flash

Erased

Technological Arts D6OA Flash Util. uU1.88
U -> Erase Upper block

-» Erase Lower block

—» Program Flash

-» Program External Ram

wmTr

Send File How

i

Downloads a file into the target system

Ln 1, Col1

[ o [




2%
Look i | £ MiniDE = & F [ E-

S| test.s19

v R

CLIMEn

File narme: IEIut.51 9 j Open I
Files of type: IMDtDrDIa S-Records [*.519] ;I Cancel |

Once the correct file is selected, press the Download button to initiate upload to
Adapt912DT60. Character *** will appear and the message Programmed will be
displayed to show the MCU was programmed.

=1ol ]

[A] File Edt Wiew Buld Terminal Window Help =& =]

o8| smee e |(FE ||nk TR |

FLASH  equ s1000 {6BHC912D60 internsl FLASH memory =l
rbase equ o000 JBBHC912D60 register block r—|
CODE equ £8000 (Start of Flash

SSCI Variables
scinask equ 00101100 (RIE — SCT Interrupt enable
{RE — Receiwver Ensble
RDRFf lag equ 00100000 JRDEF — Receive Data Register Full flag
TDREf lag equ =zloo0ooo0o {TDRE — Transmit Data Register Empty flag

L)

=" —>"Erase Lower block

P -> Program Flash
R -> Program External Ram
?1

Erasing 28K Flash

Erased

Technological Arts D6OA Flash Util. v1.08
U -> Erase Upper block

L -> Erase Lower block

P -> Program Flash

R -> Program External Ram

kd

TP

Send File How

xxx

Programmed

Technological Arts D6BA Flash Util. U1.88
U -» Erase Upper block

L -> Erase Lower block

P -» Program Flash

R -» Program External Ram

kd

Technological Arts D6BA Flash Util. v1.88

U -> Erase Upper block

L -> Erase Lower block

P -> Program Flash

R -> Program External Ram 1=
kd hd

‘ N

Ln 1, Col 1 LM i




Move SW2 Run/Load switch to Run and press the RESET button. The LED on
the Adapt912DT60/A that is connected to PG7 will begin to blink.

This concludes the use of MinilDE with Adapt912DT60/A to using the FLASH
Loader.



REGG60.INC

;MC68HC912D60 REGISTER MAP
;MEMORY BLOCK BEGINS AT 0000H AND ENDS AT 1FFH

REG EQU $0000

PORTA EQU $0000
PORTB EQU $0001
DDRA EQU $0002
DDRB EQU $0003

PORTE EQU $0008
DDRE EQU $0009
PEAR EQU $000A
MODE EQU $000B
PUCR EQU $000C
RDRIV EQU $000D

INITRM EQU $0010
POSITION REGISTER
INITRG EQU  $0011

;PORTA
;PORTB
;PORTA - DATA DIRECTION REGISTER
;PORTB - DATA DIRECTION REGISTER

;PORTE

;DDRE - DATA DIRECTION REGISTER
;PEAR -

;MODE - MODE REGISTER

;PUCR - PULL UP CONTROL REGISTER
;RDRIV - REDUCED DRIVE OF /O LINES

;INITRM - INITIALIZATION OF INTERNAL RAM

;INITRG - INITIALIZATION OF INTERNAL

REGISTER POSITION REGISTER

INITEE EQU  $0012

;INITEE - INITIALIZATION OF INTERNAL

EEPROM POSITION REGISTER

MISC EQU $0013
REGISTER

RTICTL EQU $0014
REGISTER

RTIFLG EQU  $0015
REGISTER

COPCTL EQU $0016
COPRST EQU $0017
REGISTER

ITSTO EQU $0018
ITST1 EQU $0019
ITST2 EQU $001A
ITST3 EQU $001B

INTCR EQU $001E
HPRIO EQU $001F

BRKCTO EQU $0020
BRKCT1 EQU $0021
BRKAH EQU $0022

;MISC - MISCELLANEOUS MAPPING CONTROL
;RTICTL - REAL TIME INTERRUPT CONTROL
;RTIFLG - REAL TIME INTERRUPT FLAG

;COPCTL - COP CONTROL REGISTER
;COPRST - ARM/RESET COP TIMER

;ITSTO
;ITSTA
ITST2
ITST3

;INTCR - INTERRUPT CONTROL REGISTER
;HPRIO - HIGHEST PRIORITY | INTERRRUPT

;BRKCTO
;BRKCT1
;BRKAH



BRKAL EQU $0023
BRKDH EQU $0024
BRKDL EQU $0025

PORTG EQU $0028
PORTH EQU $0029
DDRG EQU $002A
DDRH EQU $002B
KWIEG EQU $002C
ENABLE REGISTER
KWIEH EQU $002D
ENABLE REGISTER
KWIFG EQU $002E
REGISTER

KWIFH EQU $002F
REGISTER

KWPJ EQU $0030
KWPH EQU $0031

SYNR EQU $0038

REFDV EQU $0039
CGTFLG EQU $003A
PLLFLG EQU $003B
PLLCR EQU $003C
CLKSEL EQU $003D
SLOW EQU $003E

CGTCTL EQU $003F

PWCLK EQU $0040
PWPOL EQU $0041
PWEN EQU $0042
PWPRES EQU $0043

PWSCALO EQU  $0044
PWSCNTO EQU  $0045
PWSCAL1 EQU  $0046
PWSCNT1 EQU  $0047

PWCNTO EQU $0048
PWCNT1 EQU $0049
PWCNT2 EQU $004A
PWCNT3 EQU $004B
PWPERO EQU $004C
PWPER1 EQU $004D
PWPER2 EQU $004E
PWPER3 EQU $004F
PWDTY0 EQU $0050
PWDTY1 EQU $0051

;BRKAL
;BRKDH
;BRKDL

;PORTG

;PORTH

.DDRG - PORTG DATA DIRECTION

;DDRH - PORTH DATA DIRECTION

:KWIEJ - KEY WAKEUP PORTG INTERRUPT

;KWIEH - KEY WAKEUP PORTH INTERRUPT
;KWIFJ - KEY WAKEUP PORTG FLAG
;KWIFH - KEY WAKEUP PORTH FLAG

;KWPJ -
;KWPH -

:SYNR -
:REFDV -
:CGTFLG -
‘PLLFLG -
:PLLCR -
:CLKSEL -
:SLOW -
:CGTCTL -

;PWCLK -
;PWPOL -
;PWEN -
;PWPRES -
;PWSCALO
;PWSCNTO
;PWSCAL1
;PWSCNT1
;PWCNTO
;PWCNT1
;PWCNT2
;PWCNT3
;PWPERO
;PWPER1
;PWPER2
;PWPER3
;PWDTYO
;PWDTY1



PWDTY2 EQU $0052 ;PWDTY2

PWDTY3 EQU $0053 ;PWDTY3

PWCTL EQU $0054 ;PWCTL

PWTST EQU $0055 ;PWTST

PORTP EQU $0056 ;PORTP - PORTP REGISTER

DDRP EQU $0057 ;DDRP - DATA DIRECTION REGISTER

ATDOCTLO EQU $0060 ;ATDCTLO - RESERVED
ATDOCTL1 EQU $0061 ;ATDCTL1 - RESERVED
ATDOCTL2 EQU $0062 ;ATDCTL2 - ATD CONTROL REGISTER
ATDOCTL3 EQU $0063 ;ATDCTL3 - ATD CONTROL REGISTER
ATDOCTL4 EQU $0064 ;ATDCTL4 - ATD CONTROL REGISTER
ATDOCTLS EQU $0065 ;ATDCTLS5 - ATD CONTROL REGISTER

ATDOSTATO EQU $0066 ;ATDSTAT - ATD STATUS HIGH REGISTER
ATDOSTAT1 EQU $0067 ;ATDSTAT - LOW REGISTER

ATDOTESTH EQU $0068 ;ATDTEST - ATD TEST HIGH REGISTER
ATDOTESTL EQU $0069 ;ATDTEST - LOW REGISTER

PORTADO EQU  $006F ‘PORTAD - PORT AD DATA INPUT REGISTER
ADROOH EQU $0070 :ADROOH

ADROOL EQU $0071 :ADROOL

ADRO1H EQU $0072 :ADRO1TH

ADRO1L EQU $0073 ‘ADRO1L

ADRO2H EQU $0074 :ADRO2H

ADRO2L EQU $0075 :ADRO2L

ADRO3H EQU $0076 :ADRO3H

ADRO3L EQU $0077 :ADRO3L

ADRO4H EQU $0078 :ADRO4H

ADRO4L EQU $0079 :ADRO4L

ADRO5H EQU $007A ‘ADRO5H

ADRO5L EQU $007B :ADRO5L

ADROG6H EQU $007C :ADRO6H

ADRO6L EQU $007D :ADRO6L

ADRO7H EQU $007E ‘ADRO7H

ADRO7L EQU $007F :ADRO7L

TIOS EQU $0080 ‘TIOS - TIMER INPUT CAPTURE/OUTPUT
COMPARE SELECT

CFORC EQU $0081 :CFORC - TIMER COMPARE FORCE
REGISTER

OC7M EQU $0082 ‘OC7M - OUTPUT COMPARE 7 MASK
REGISTER

OC7D EQU $0083 ;OC7D - OUTPUT COMPARE 7 DATA REGISTER



TCNT EQU $0084
TSCR EQU $0086
TQCR EQU $0087
TCTL1 EQU $0088
TCTL2 EQU $0089
TCTL3 EQU $008A
TCTL4 EQU $008B
TMSK1 EQU $008C
TMSK2 EQU $008D
TFLG1 EQU $008E
TFLG2 EQU $008F
TCO EQU $0090
REGISTERO

TC1 EQU $0092
REGISTERO

TC2 EQU $0094
REGISTERO

TC3 EQU $0096
REGISTERO

TC4 EQU $0098
REGISTERO

TC5 EQU $009A
REGISTERO

TC6 EQU $009C
REGISTERO

TC7 EQU $009E
REGISTERO

PACTL EQU $00AO0
REGISTER

PAFLG EQU $00A1
REGISTER

PACN3 EQU $00A2

PACN2 EQU $00A3

PACN1 EQU $00A4

PACNO EQU $00A5

MCCTL EQU $00A6

MCFLG EQU $00A7

ICPACR EQU  $00A8

DLYCT EQU $00A9

;TSCR - TIMER SYSTEM CONTROL REGISTER
;TQCR - RESERVED

;TCTL1 - TIMER CONTROL REGISTER 1

; TCTL2 - TIMER CONTROL REGISTER 2
;TCTL3 - TIMER CONTROL REGISTER 3
;TCTL4 - TIMER CONTROL REGISTER 4

;TMSK1 - TIMER INTERRUPT MASK 1
;TMSK2 - TIMER INTERRUPT MASK 2

;TFLG1 - TIMER INTERRUPT FLAG 1
;TFLG2 - TIMER INTERRUPT FLAG2

;TCO - TIMER INPUT/CAPTURE COMPARE HIGH
;TC1 - TIMER INPUT/CAPTURE COMPARE HIGH
;TC2 - TIMER INPUT/CAPTURE COMPARE HIGH
;TC3 - TIMER INPUT/CAPTURE COMPARE HIGH
;TC4 - TIMER INPUT/CAPTURE COMPARE HIGH
;TC5 - TIMER INPUT/CAPTURE COMPARE HIGH
;TC6 - TIMER INPUT/CAPTURE COMPARE HIGH

;TC7 - TIMER INPUT/CAPTURE COMPARE HIGH

;PATCL - PULSE ACCUMULATOR CONTROL

;PAFLG - PULSE ACCUMULATOR FLAG

;PACN3
;PACN2
;PACN1
;PACNO

:MCCTL
:MCFLG
:ICPAR
:DLYCT



ICOVW EQU
ICSYS EQU

TIMTST EQU
PORTT EQU
DDRT EQU

PBCTL EQU
PBFLG EQU
PA3H EQU
PA2H EQU
PA1H EQU
PAOH EQU

$00AA
$00AB

$00AD
$00AE
$00AF

$00B0

$00B1
$00B2
$00B3
$00B4
$00B5

MCCNTH EQU $00B6

MCCNTL EQU

TCOH EQU
TCOL EQU
TC1H EQU
TC1L EQU
TC2H EQU
TC2L EQU
TC3H EQU
TC3L EQU

SCOBDH EQU
REGISTER

SCOBDL EQU
REGISTER

SCOCR1 EQU
SCOCR2 EQU
SCOSR1 EQU
SCOSR2 EQU
SCODRH EQU
SCODRL EQU
SC1BDH EQU
SC1BDL EQU
SC1CR1 EQU
SC1CR2 EQU
SC1SR1 EQU
SC1SR2 EQU
SC1DRH EQU
SC1DRL EQU

SPOCR1 EQU
SPOCR2 EQU

$00B7

$00B8
$00B9
$00BA
$00BB
$00BC
$00BD
$00BE
$00BF

$00CO
$00C1

$00C2
$00C3
$00C4
$00C5
$00C6
$00C7
$00C8
$00C9
$00CA
$00CB
$00CC
$00CD
$00CE
$00CF

$00D0
$00D1

1ICOVW
ICSYS

; TIMTST - TIMER TEST REGISTER
;PORTT
;DDRT - DATA DIRECTION REGISTER

;PBCTL
;PBFLG
;PA3H
;PA2H
;PATH
;PAOH
;MCCNTH
;MCCNTL

‘TCOH

; TCOL

:TC1H
;TC1L
;TC2H
;TC2L
; TC3H
;TC3L

;SCOBDH - SCI BAUD RATE CONTROL
;SCOBDL - SCI BAUD RATE CONTROL

:SCOCR1 - SCI CONTROL REGISTER
:SCOCR2 - SCI CONTROL REGISTER
:SCOSR1 - SCI STATUS REGISTER
:SCOSR2 - SCI STATUS REGISTER
:SCODRH - SCI DATA REGISTER
:SCODRL - SCI DATA REGISTER
:SC1BDH -

:SC1BDL -

:SC1CR1 -

:SC1CR2 -

:SC1SR1 -

:SC1SR2 -

:SC1DRH -

:SC1DRL -

;SPOCR1 - SPI CONTROL REGISTER
;SPOCR2 - SPI CONTROL REGISTER



SPOBR EQU $00D2 ;SPOBR - SPI BAUD RATE REGISTER
SPOSR EQU $00D3 ;SPOSR - SPI STATUS REGISTER
SPODR EQU $00D5 ;SPODR - SPI DATA REGISTER
PORTS EQU $00D6 ;PORTS

DDRS EQU $00D7 ;PORTS - DATA DIRECTION REGISTER
PURDS EQU $00D9 ;PURDS -

IBAD EQU $00EO ;IBAD -

IBFD EQU $00Ef1 ;IFBD -

IBCR EQU $00E2 ;IBCR -

IBSR EQU $O00E3 ;IBSR -

IBDR EQU $00E4 ;IBDR -

IBPURD EQU $00E5 ;IBPURD -

PORTIB EQU $00E6 ;PORTIB -

DDRIB EQU $00E7 ;DDRIB -

EEMCR EQU $00FO ;EEMCR - EEPROM MODULE
CONFIGURATION

EEPROT EQU  $00F1 ;EEPROT - EEPROM BLOCK PROTECT
EETST EQU $00F2 ;EETST - EEPROM TEST
EEPROG EQU $00F3 ;EEPROG - EEPROM CONTROL
FEE32LCK EQU $00F4 ;FEE32LCK -

FEE32MCR EQU $00F5 ;FEE32MCR -

FEE32CTL EQU $O00F7 ;FEE32CTL -

FEE28LCK EQU $00F8 ;FEE28LCK -

FEE28MCR EQU $00F9 ;FEE28MCR -

FEE28CTL EQU $00FB ;FEE28CTL -

MTSTO EQU $00F8 ;MTSTO -

MTST1 EQU $00F9 ;MTST1 -

MTST2 EQU $00FA ;MTST2 -

MTST3 EQU $00FB ;MTST3 -

PORTK EQU $00FC ;PORTK -

DDRK EQU $00FD ;DDRK -

PPAGE EQU $00FF ;PAGE -

CMCRO EQU $0100 ;COMCRO -

CMCR1 EQU $0101 ;COMCR1 -

CBTRO EQU $0102 ;COBTRO -

CBTR1 EQU $0103 ;COBTR1 -

CRFLG EQU $0104 ;CORFLG -

CRIER EQU $0105 ;CORIER -



CTFLG EQU $0106 ;COTFLG -

CTCR EQU $0107 ;COTCR -
CIDAC EQU $0108 ;COIDAC -
CRXERR EQU $010E ;CORXERR -
CTXERR EQU $010F ;COTXERR -
CIDARO EQU $0110 ;COIDARO -
CIDAR1 EQU $0111 ;COIDAR1 -
CIDAR2 EQU $0112 ;COIDAR2 -
CIDAR3 EQU $0113 ;COIDARS -
CIDMRO EQU $0114 ;COIDMRO -
CIDMR1 EQU $0115 ;COIDMR1 -
CIDMR2 EQU $0116 ;COIDMR2 -
CIDMR3 EQU $0117 ;COIDMRS -
CIDAR4 EQU $0118 ;COIDAR4 -
CIDAR5 EQU $0119 ;COIDARS -
CIDAR6 EQU $011A ;COIDARG -
CIDAR7 EQU $011B ;COIDARY -
CIDMR4 EQU $011C ;COIDMR4 -
CIDMR5 EQU $011D ;COIDMRS -
CIDMR6 EQU $011E ;COIDMRG -
CIDMR7 EQU $011F ;COIDMR? -

PCTLCAN EQU $013D ;PCTLCANO -
PORTCAN EQU $013E ;PORTCANO -
DDRCAN EQU $013F ;DDRCANO -

RXFG EQU $0140 ;RXFGO -
TX0O EQU $0150 ;TX0O -
X1 EQU $0160 ;TXO01 -
TX2 EQU $0170 ;TXO1 -

ATD1CTLO EQU $01EO0 ;ATD1CTLO -
ATD1CTL1 EQU $01E1 ;ATD1CTL1 -
ATD1CTL2 EQU $01E2 ;ATD1CTL2 -
ATD1CTL3 EQU $01E3 ;ATD1CTLS3 -
ATD1CTL4 EQU $01E4 ;ATD1CTL4 -
ATD1CTL5 EQU $01E5 ;ATD1CTLS5 -
ATD1STATO EQU $01E6 ;ATD1STATO -
ATD1STAT1 EQU $01E7 ;ATD1STAT1 -
ATD1TESTH EQU $01E8 ;ATD1TESTH -
ATD1TESTL EQU $01E9 ;ATD1TESTL -

PORTAD1 EQU $01EF ;PORTAD1 -
ADR10H EQU $01F0 ;ADR10H -
ADR10L EQU $01F1 ;ADR10L -



ADR11H EQU
ADR11L EQU
ADR12H EQU
ADR12L EQU
ADR13H EQU
ADR13L EQU
ADR14H EQU
ADR14L EQU
ADR15H EQU
ADR15L EQU
ADR16H EQU
ADR16L EQU
ADR17H EQU
ADR17L EQU

C1MCRO EQU
C1MCR1 EQU
C1BTRO EQU
C1BTR1 EQU
C1RFLG EQU
C1TFLG EQU
C1TFCR EQU
C1IDAC EQU

$01F2 ;ADR11H -
$01F3 ;ADR11L -
$01F4 ;ADR12H -
$01F5 ;ADR12L -
$01F6 ;ADR13H -
$01F7 ;ADR13L -
$01F8 ;ADR14H -
$01F9 ;ADR14L -
$01FA ;ADR15H -
$01FB ;ADR15L -
$01FC ;ADR16H -
$01FD ;ADR16L -
$01FE ;ADR17H -
$01FF ;ADR17L -

$0300 ;C1MCRO -
$0301 ;C1MCR1 -
$0302 ;C1BTRO -
$0303 ;C1BTR1 -
$0304 ;C1RFLG -
$0305 ;CATFLG -
$0306 ;C1TCR -
$0307 ;C1IDAC -

C1RXERR EQU $030E ;C1RXERR -
C1TXERREQU $030F ;C1TXERR -

C11DARO EQU
C1IDAR1T EQU
C1IDAR2 EQU
C1IDAR3 EQU
C1IDMRO EQU
C1IDMR1 EQU
C1IDMR2 EQU
C1IDMR3 EQU
C11DAR4 EQU
C1IDARS EQU
C1IDARG EQU
C1IDAR7 EQU
C11IDMR4 EQU
C1IDMR5 EQU
C1IDMR6 EQU
C1IDMR7 EQU

PCTLCAN1
PORTCAN1

$0310 ;C1IDARO -
$0311 ;C1IDART1 -
$0312 ;C1IDAR2 -
$0313 ;C1IDARS -
$0314 ;C1IDMRO -
$0315 ;C1IDMR1 -
$0316 ;C1IDMR2 -
$0317 ;C1IDMRS -
$0318 ;C1IDAR4 -
$0319 ;C1IDARS -
$031A ;C1IDARG -
$031B ;C1IDARY -
$031C ;C1IDMR4 -
$031D ;C1IDMRS -
$031E ;C1IDMRS6 -
$031F ;C1IDMRY -

EQU $033D ;PCTLCANT -
EQU $033E ;PORTCANT1 -



DDRCAN1 EQU $033F ;DDRCAN1 -

RXFG1 EQU $0340 ;RXFGT -
TX10 EQU $0350 ;TX10 -
TX11 EQU $0360 ;TX11-

TX12 EQU $0370 ;TX12-



