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Introduction

This QUICKSTART document will give you a quick introduction, as well as a step-
by-step guide of how to get started with the COP8 Development Platform.

As an extension to this Quickstart document an Advanced Tutorial is available. The
Advanced Tutorial is for the user who needs more detailed information regarding the
COP8 Development Platform features.

Summary of the COP8 Development Platform documents:

1. Quickstart (this document)
The Quickstart document contains a guide through software installation,
hardware installation and a small tutorial which tests that the software tools,
the hardware and development environment are operating correctly.

2. Advanced tutorial
The Advanced Tutorial document introduces and explains many of the
COP8 Development Platform features and gives an introduction to the
MetaLink Debug Module debugging environment. The Advanced Tutorial
takes the user through a working example. Finally, the Advanced Tutorial
includes a section for troubleshooting software and hardware problems.

What you need

® Computer and monitor: 486 or higher PC™ with at least 16 MB RAM,
a hard disk with at least 32MB of free disk space and a mouse.

® Windows 95, Windows 98, Windows NT, or Windows 3.11 running in
enhanced mode (The descriptions in the document will assume a
Windows 95environment)

® (Optional) Printer
® A LED (Light Emitting Diode) and a resistor (at least 330 Ohms)

® Adobe Acrobat Reader installed. If you do not have Acrobat Reader
installed, the installation files can be found on the CD-ROM.
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Get started!

Begin by clearing the memory and exiting all tasks:
Identify any running programs by lowering the mouse cursor to the taskbar
and close all open programs.

Installation of the COP8-NSDEV software package

1.

2.

©No ok

10.
11.

12.

13.

14.

Insert the CD-ROM labeleflechnical Documentation Tools +
Software”into the CD-ROM drive.

If the PC has the CD-ROM “auto run” feature enabled, a small
welcome program will be launched. Proceed to step 4.

If the PC does NOT have the CD-ROM *“auto run” feature enabled
then locate the SETUP.EXE program in the root directory of the CD-
ROM and launch it. When done a small welcome program will be
shown.

Press the “Install Tools” button to start the software installation.

Read the InstallShiefdwelcome text and clicklext > to proceed.

Read the license agreement and cii@s to accept the terms.

Read the information text and clitlext > to proceed.

Enter your name and company in the dialog box and Blek > to
proceed.

On the InstallShield menu you can select between different installation
options:

A) Standard (default): all tools will be installed into one user defined
location.

B) Custom: only the tools selected by the user will be installed into
one user defined location.

C) Special Launch of each individual COP8 tools own installation
program.

D) Floppies This entry enables you to create a set of floppy disks for
each COP8 tool package. This would enable installation of each COP8
tool package on PC’s without access to a CD-ROM drive.

Select theStandard installation and cliclNext > to proceed.

Browse to your preferred directory for installation or just accept the
default value of &\cop8 . Click Next > to proceed.

Either type in a new name for the COPS8 tools program folder, select an
existing group in the list or just accept the default valueC@P8
Development Platforni. Click Next > to proceed.

Your choices will be shown in an information window. If every thing is
OK then clickNext > to proceed.

All files will now be installed to the directory you selected. After the
files have been installed, you can select whether to launch WCOP8
IDE immediately, or whether to close the installation. Clickeonsh

to exit the InstallShield.

Now the COP8 Development Platform is installed on your PC and ready for use.
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At the end of the installation you can verify that the correct tools have been installed
by using Windows Explorer and comparing your installation to that shown in Fig 1.

[EN Exploring - cop®
J File Edt “iew Go Favortes Toolz Help ‘
J@_#-@&é@‘%”
Back Frimard Up Cut Copy Faszte Undo Delete  Properties
JAgIdress I[:I C:\copB j
Folders x| | Mame | Sizel Type
:\fj Deskiop 1= /| 0 Msasm File Folder
E‘"'.E; My Computer Clwicops File Folder
1:'._*;1 3 Floppe [&:) Cxepz3g0 File Folder
-4 3% Floppy [B:) Clxhpz380 File Falder
Hg@ lbm_11C) [Cxsp23a0 File Folder
SRS} copd Uninstisu 133KE 15U File
=1 Msasm
{:l Examples
E|{:| WieopE
EI{:I Examplesz
0] AdvanEx
{7 BasicEx
= Os hut
-] out_dm
= out_epu
2] se_dm
wf7] src_epu G
-] Pluglnz
-] Template
=] ¥ep2330
{:I Examplez
=] ®hp2380
-] Ewamples
=1 ®sp2380
7] Ewamples
g2 Ibm_2 (D) -] |J | ]
Figure 1.

Note: The exact names of the MetaLink EPU, Emulator DM/AD and Simulator
directories could b&/ep2380, Whp238andWsp2380nstead of the names
shown above. If the Standard installation has been used, the COP8-NSDEV
InstallShield automatically determines your operating system and installs the
16-bit version of the software if you run under Win3.x and the 32-bit versions
if you run under Windows 95/98/NT.

The MetalLink debug tool naming legend is as follows:

Xep2380 — EPU s/w, 32-bit Wep2380 — EPU s/w, 16-bit
Xhp2380 — DM/AD s/w, 32-bit Whp2380 — DM/AD s/w, 16-bit
Xsp2380 — Simulator s/w, 32-bit ~ Wsp2380 — Simulator s/w, 16-bit
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Installing the Debug Module Hardware

1. Begin by identifying all the components of the system. Locate the serial
connection cable, base unit, power supply (the mains VAC can be 100-240V),
and an assortment of pin ribbon cable with headers and adapters (types included
are dependent on the Debug Module emulation model). The items included
should look like the illustration shown in Fig. 2.

Figure 2. Basic content

2. Connect the power supply module (100-240V) to AC Mains and to the Debug
Module. Make the connection but do not turn the Debug Module on yet.
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Connect the serial cable to a 9-pin serial port connector (may be COM1-COM4)
at the PC and to the Debug Module at its 9-pin connector. Connection is 1-1; a
null modem adapter is not required

Install the appropriate ribbon cable and surface mount adapter to the Debug
Module and to your target prototype if desired. For the exercises following
Quickstart exercise, it is not necessary to connect the Debug Module to a target.
Observe the jumper configuration on the Debug Module; it will be configured to
run stand-alone at the frequency of the on board crystal oscillator. As illustrated,
the serial connector, on/off switch and power connector are on top. The sockets
on the right side are for programming OTP parts. The emulation target
connectors are at the bottom left. The emulation bond-out part or daughter
board is at center left.
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The Quick Start Exercise

The sections which follow, demonstrate the typical steps and procedures for
e entering and modifying a program written for the COP8 Assembler
e running the Assembler and Linker

e downloading the program into the Debug Module for purposes of debugging

and eliminating errors
e programming an (E)PROM version of the COP8

We make the assumption that you are somewhat familiar with embedded

microcontrollers, software text editors and assemblers, and some form of debugging
tool. By following this document closely you will be able to create one example of a

working set of firmware even if you are new to developing software for

microcontrollers. You do not need to have any previous experience with COP8

microcontrollers to understand and use the example program.

A Note on Developing Software

timer=0
counter=0

The first step in developing application
software is to carefully specify the
operational requirements. Flow-charts or
some other technique can be used to
document the program sequences in thg¢
software (such as the one shown in Fig.
4). Fig. 4 is a high level "idea chart" that
we will use for our exercise program. In
many cases new application software is
written by modifying existing software. e

DO
others) are supplied with WCOPS8 IDE,
and they are used for our example.

Some sample programs, (like

WCOPS8 IDE allows you to organize

software development infarojects. counizon

This exercise briefly delineates the steps '
Yes

Delay
Subroutine

main_dm.asm , sub_dm.asm and
counter++
N
to use a project.
Switch LED
D(1)

3 sec have
elapased

Figure 4.
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Step 1. Setup of the Circuit

The modified software, when executing on your Debug Module, will blink an LED

at two different rates. The LED and a series resistor are connected between Vcc and
one of 2 PORT “D” I/O pins. Attach a clip lead to Vcc; e.g., the CL end of J21 is a
convenient spot on the Debug Module. Connect the DO point (See Fig. 5b) to Pin-
19 of the 28 LEAD DIP connector (D1 is on Pin-17). Odd pins (1, 3, ..., 23) are on

the inside set of the dual row header pins.
Ve is at J21,
Open CL side \ TP (Ve
é R

330 Ohm

~
Y
J21
CL
M \_
28 LEAD DIP DO =J12-19 Q>
HEADER = J12 D1=J12-17

Figures 5a and 5b — Connecting a Test LED CircL

When the assembled circuit (Fig 5b.) is connected, and the program is running, the
LED attached at Debug Module J12-19 = DO will blink at a high rate and if attached
to J12-17 = D1, at about 1/10 that rate. If you have a logic probe or oscilloscope
available, building the circuit is not necessary. The Debug Module emulates in real-
time. As a consequence, the DO LED will blink at 10 Hz and the D1 LED will blink
at about 1 Hz.

Please note that pin-1 of J12 is shown on the white silk screen. With this style of
connector, odd numbered pins are on one side and even numbered pins are on the
opposite side. The ribbon cable assembly maps J12-1 to IC DIP header pin 28. J12-
28 maps to IC DIP header pin 1, etc. The ribbon cable connects even J12 pins on
every other wire and odd pins in the other wires.
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Step 2. Open a project and build (assemble/link) the source files

Launch the WCOP8 IDE by selectifgart|Programs|COP8 Development
Platform|WCOP8 IDE from the windowsStart menu.

i ~WCOP8 IDE

O = ‘ M & &= MewF'mict___

Open Pre

[Eloze Frojest

Save Erofect As..

Sdd|FEElE]
Eemowe e

Erojest Setings...

Select ool

Figure 6.

SelectProject|Open Project and, on the Open Project window (Fig.6), locate the
directory and filec:\cop8\wcop8\examples\gs_tut\tut_dm.prj and click
OKto open it. The project opens and the Project Files window appears (Fig. 7).

.= WCOPS8 IDE = [=1 E3

File Edit “iew Search Optionz Project Debug Execute Window Help

fesslheee s c2nos ([ E=laen

"= Project - c:\nsc\copB\wcop8iexamplesigs_tutstut_dm.prj

Froject File date and time .Cof date and time .Hex date and time
o e copBuwcopBheramplesigs_tutsiut_dm.pri

.0bj date and time

24-06-33 22:30:1

4 Files ﬁlnformation i

| | | | Project: tut_dm_prj

Figure 7.
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Double click on thenain_dm.asm file in the Project Files to open the file in an
editor window. SeledExecute|Build or click on theBuild icon. A window with the
title Executingwill pop up. WCOPS8 IDE will now assemble all files in the project,
and will link the program if there are no assembly errors.

If there are assembly errors, an error map is displayed Exéheute Result
window. If no error(s) occurred then a display such as the one in Fig. 8 will appear.

Executing. .. 5]

| Statuz: Finished |

|nfarmatian:

" Execute Re : -0 x|
[HSC PROM Format| F'.n:uiect: o hnzchoopEh. uthut_dmpr b 17:21 =
File: tut_drn. ciof (i
Copyright (C) Time: 22130 zec 1999 ;
Fesult:

| Finizhed pramming... |

v Ok

oL

4
ﬂmain_dm. asMm J-'{sul:u_u:lm. azm J-'{Iinker ,‘-'-, promeop
Figure 8

Click theOk button to accept the result.

Note: Large embedded microprocessor projects frequently contain more than one
file (module) each of which is assembled separately. The Assembler outputs
are then linked together and tested as a whole. WCOP8 |DEeieea
function that assembles only the files that have Ibeedified since last
assembly, and then links the files to produce the symbolic output ready for
loading into the Debug Module or another MetaLink emulation tool. For this
feature seledExecute|Makeor click on themake icon. Thebuild feature (as
we used in this example) assembles/compiles and links all files in the project
regardless of whether they have been modified or not.

Step 3. Debugging and Testing Software on the Debug Module

Connect the LED and resistor circuit described previously (in a real project, the
ribbon cable and surface mount adapters would be used to connect to a prototype
target). Power up the Debug Module and clickbabug|COP8 Emulator-DM/AD

to start the Debug Module software S&lect Chipwindow will appear. First select
the Debug Module (DM) aBmulation Baseand then select tiemulation Device

11
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thatmatchesyour Debug Module and ClioRK (In this exanple we have chosen the
COP8SAC in a 40-pin configuration). Anothetindow will appear asking for the
communications port (COMICOM4) towhich the Debug Module is connected.
Click the appropriate COM port and click The spedic device and COM port
informationwill be saved, so that the useill not have to re-enter infanrationmore
than oncdor a given project directpr

The Debug Module softarewill start, initialize the Debug Module, and load the
completed COF file fron the project directgr The softvare and hangdarewill be in
a reset conditiomwith break logical} active; the progma will not be executing and
the progran counterwill be at 0x0000. COP8 registers that resiitbe in that state.

Step 4. Configuring the Debug Module

If there are conmunication problens betveen the Debug Module and the PC, use
Configure|Emulator within the Debug Module safiare to select the serial port and
baud rate. While the serial port is usyalét to the highest baud rate, it isnetimes
necessarto set the baud rate to anler value to ensure reliable operation. Refer to
the Debug Modulenanual or the COP8 EMWATOR-DM README.TXT file if

you encounter gnconfiguration problms.

In same PC configurations ihay be necessgito set up the serial port for optional
compatibility to the Debug Module. If egomunications are clean, do not reconfigure
the port. If canmunication fails then configure the port as falko from the
Windows95menu use Start|SettingdControl Panel|Systen|Device

ManagefPorts (COM & LPT) |<port in use>PropertiegPort Settings. Set the
device properties dsllows:

Baud 9600 Advanced

Data Bits 8 FIFO Buffer Use, if possible
Stop Bits 1 Receive Bifer 0 Tick from Left
Parity None Trangnit Buffer 0 Ticks from Left
Flow Control ~ Hardware

If communication is still not successful,rtay be necessgito ‘disconnect’ the port
from a prior application that failed to release control; i.e. back out, skut,do
power-down and then ¥ again.

Step 5. Loading of Executable File

When activating the Metank COP8 Debug Module via¢&DebugM etalink
Windows Tool§COP8 Emulator-D M/AD menu (aswve did in step 3), the
executable file to be debuggedl be transferred autoatically as default to the
Debug Module. So in this exgle it should alreagdbe there anglou can proceed
with step 6...!

12
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If for some reason the automatic transfer feature is switched off, then select
File|Load from within the COP8 MetaLink ICE software so that the executable (in
this caseaut_dm.cof ) can be entered into the debugger. In such a case you will
need to browse to the directory wheretitedm.cof  is located and select it i.e.
“c:\cop8\wcop8\examples\gs_tut\out_dm\tut_dm.cof "

At the prompt, “Merge into current application environment?”, sélectmerge
allows multiple files to be loaded into memory without pre-initialization to all 0x00
content).

Once loaded the Debug Module is ready to execute, and following your directions,
to test the example
Step 6. Running the Code

It is good practice to reset the microprocessor before starting the simulation. This is
done by selectinthe RES Ptool bar button oRun|Reset|Processor

WHCOPS Metalink ICE - COPSSAC [DH) =] 2
File Configure Bun Display/élter Break/Trace ‘window Help
Res P| Res E|Res T| _Go | _Step |_Line | Over|_ To | From | Unt|I| Slowl | Slowl | _Stop |
W Source MAI _I_I_I
File Optionz  Yiew Assemble  Toggle- Breakpolnt Bun-Until
.3eCh REGISTER,FEG
COUNTL: .dsb 1
.endzect
. a
.extrn  Subroutine sHubr. from ext. module TITHDA O
TLENA O
.sect  codel,rom EXDND 0O
init: BUET o
a7 JSE Subroutine :Call subr from ext. module EXEN u]
38 LD CNTRL,#E'l0100000 P Mode, T1d Toggle GIE o]
39 LD TMRILO,#L{1000) :lms, tc =luz
- X
40 LI» THMRIHI,#H(1000) : - —IQI—I
41 LD TIRALO,#L{500) :0.5ns File  Options
az LD TIRAHT, #H{500) DORTFD FF iI
43 LD TLRELO,#L {1000} PORTFC 00
44 LD TIREHI,#H(l000) _(||[FORTFP 0O
e R P — WLEVRE C1l
L
WEED: 00
_ O] x| |w=en oo
) - WELND FF
File Optioh: Wiew Data Eile  Optians PORTLE 00
aoo @F 00 0% DF 08 FE 00 FF ]ﬂ PC: Ox0000 ﬂ PORTLC 00
alo FF &0 0z 77 02 FE 00 FF | Ereak Address: Oxooo0 DORTLE 00
0zo EF 00 00 &F 44 FF 00 FF | =k (microseconds): 0 PORTGD 00
030 77 00 00 FF OC 37 40 FF [=| ant f(resecs,ecc.): o =|| PORTGC 00
(]| a7 T o[ |ropTer 1E =
—

Figure 9.

One method of emulation is to step through the program one instruction at a time.
While this approach can be time consuming, it is possible to determine the step-by-
step status of the microcontroller. This is accomplished by seléttin[step

(function keyF7).
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You can also sele®un|GO (or just click on th&sO button) and see the result.

Pressing th&SC button will halt the emulation.

Step 7. Switching between WCOP8 IDE and the Debug Module

The next step in this exercise is to show how the editing of files and debugging
process is performed.

Consider the case, where you have located a bug in one of your source files after
emulation in the Debug Module. In this case you need to go back to the WCOP8
IDE, edit and correct the bug, re-assemble and link the project and finally reload the
executable into the Debug Module.

The above flow is handled as follows:

Switch back to WCOPS8 IDE (either via Alt-Tab on the keyboard, or via the
Windows 95/98/NT taskbar) where you will find yaut_dm.prj  project still
open. Double click on theub_dm.asm file in the Project Files list and the file
opens in an editor window. Change the lines:

Subroutine:
NOP
ExitLabel:

to:
Subroutine:
NOP
NOP
ExitLabel:

Save the changes via thie|Savemenu or by pressing tf&avebutton. Now you

need to re-assemble the file that has been edited and link the project. This is done
via theExecute|Makemenu or by pressing tidake button. Press theKbutton on

the result window when WCOP8 IDE is finished assembling/linking.

Switch back to the Debug Module software (either via Alt-Tab on the keyboard, or
via the Windows 95/98/NT taskbar).

The Debug Module software will then notify the user that the executable loaded into
the Debug Module has changed. The Debug module will ask you whether you want
reload the file into the Debug Module or if you would like to keep the previously
loaded file.

SelectyESfor a reload, and at the prompt, “Merge into current application
environment?”, sele®O (merge allows multiple files to be loaded into memory
without pre-initialization to all 0x00 content).

You should now see your executable being reloaded into the Debug Module and it is
now ready for debugging once again.
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Step 8. Rogramming an (E)PROM version

The final step in this exercise will show the procedures for programming the COP
One Time Programmable (OTP) and UV erasable microprocessors supported by the
Debug Module.

SelectFile|PROM Programmer|Deviceto display the set of COP devices that can

be programmed by the Debug Module. Select the appropriate device from the list
(e.g. COP8SAC740N for a 40-pin DIP version of the COP8SAC). A window similar
to that of Fig. 10 should appear to allow programming of the COP8 microcontroller.

' PROM Programmer B3 |

Load File | Source | EDdeMemDr_l,lI Eu:unfiguratiu:unl Checkzum |

PENEENCOPESACT AN [40-pin DIF] Biange | 00000 - | 00FFF

ECOM [Configuration, Ox1000/Dewvice). Ox00/Unread
Security bit [Configuration/Device): Dizabled/Unread
Izer Data [Configuration, 0x1007-0:1008]):; 0x00 0=00 0x00 Ox00 0=00 Qw00 0x00 0=00
lzer Data [Device]: Unread

Programming Adapter fot required.

|nztall COPSS #x/COPETLY [JE35] shunt on Dk4 before programming.

Warning: Do not put a chip in programming zocket until bold to do 2o,

— Prograrmming
* A tomatic

" Manual IEPHDM Blankcheck H

wie_|

Figure 10. Programming Function Display

Start O peration |
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Clicking on theConfiguration button will bring up another window (Fig 11.) which
will allow a detailed configuration of the microcontroller.

+ PROM Programmer Configuration Oplions

K|
— Clock —Halt kad
- S
= Cryzstal [internal bias resistor dizabled) ¥ Enabled
: : : . Cancel |
" Cryztal [internal bias resistor enabled) " Dizabled
:: [Eryratal SEonE
+ External
Al £ Eratled
= BT Ozcillatar :
£ Wizabled
— Power On Reset Rk Size Security Wwatchdog
& Enabled " E4Bytes | | Enabled | |& Enabled
" Dizabled (= 128 Bytes | | Disabled| | Disabled

Figure 11. ECON Configuration Menu

Figure 11 displays the programmable options that may be set. For purposes of this
exercise, the options should be set as shown. The functions selecteBH@ONe
register are indicated by a black dot and these functions will be determined upon
programming the OTPs. Not all devices configure using ECON and within ECON
the configuration bits may change function from device to device. ECON is fully
described in the COP8 Data Sheet for your device. Within the engineering
laboratory, programming theecurity bit may not be desirable.

If the program has not been loaded, then sgleatl to load the program into the

Debug Module so that the COP8 microprocessor can be programmed. This is not
necessary if the program has been loaded as part of the debugging process; the OTP
will program from the same memory that was used by the debugger for emulation.

Programming the COP microcontroller is accomplished by selecting the
FEile|EPROM Programmer...]JAutomatic function and then clicking on ti&tart
Operation. This Debug Module first verifies that the COP device is blank, then
programs the code with byte by byte verification, the programs Configuration
(ECON) withoutsecurity, the block verifies the ROM content and ECON content
and finally, if enabled, progransgcurity. These steps can be executed one by one
in ‘manual’ modeEile|EPROM Programmer...|M anual and then select each
function from the pull-down function menu.

Click on the buttorgtart Operation to begin each function. After programming

Click on theExit button to get back to the main client window. The software will

ask you to remove the chip from the programming socket. Make sure the chip is not
in the socket. Leaving the chip in the socket may cause damage to both the emulator
board and/or the surrounding circuit.
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After programming the microcontroller you can test the behavior of the code in a
taget system.

SVor TPS
fvee)
|

F1
330 Ohm

-
CKI fRESET -

&

a.lulmlqlmlol

S
Z
Ed
@
5
=
5

i
oo
;

E
295

a|;|
a3
oo
o)
Tsl sl el

e
37
=g
28

a3
oo
g=

35|2
E
o

=
5=
SRE
g =4

Figure 12. Test Circuit Schematic

Replace the ribbon cable header with the newly programmed chip and apply a clean
5 volts (preferably from a power supply). Detach the clip from TP6 and attach itto a
supply VCC (+5V) and the microcontroller ground to that of supply GND. Make

sure that the /RESET line is tied high as to enable the POR (Power On Reset)
circuit. Use a square wave signal at the CKI pin as clock. The setup should look
similar to that of Fig. 12.

This concludes the quick start lesson and hopefully all part of the software and
hardware worked as described.

For an introduction to the many features of WCOPS8 §
IDE and the MetaLink Debug Module please refer tof
the Advanced Tutorial or the respective User Manua

and Help Files of the tool in question.
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Appendix A

Assembly Code For The QuickStart Lesson
(main_dm.asm)

* COMPANY

: K&K Development

’
*.

* PROJECT WCOP8 IDE Test Assembler PrOject *;

* FILENAME
* VERSION

x

Main_dm.asm
;1.0

1
-k

*e

,
*e

’
*-

1

;* MAIN PROGRAM FOR DEBUG MODULE TUTORIAL *,
* *e

;* This file is part of the test project that comes  *;

;* with the WCOP IDE software. The only purpose of the *;
;* project is to serve as an example when explorlng the *;
i features of WCOPS8 IDE. ;

*-

* K&K Development makes no Warrlcmty, representation or *;
;* guarantee regarding the suitability of this prOJect *
* for any particular purpose.

1

1

;Assembly Code For The QuickStart Lesson

; .chip COP8SAA

.incld cop8saa.inc

; Place Chip directive for COP8SAA

; Itis assumed, that a 28-pin device
; will be used in hardware.

; dedicated Include file for COP8SAA

; supplied with the NS Assembler/linker
; WCOPS8 IDE will find it there in this project

.sect REGISTER,REG

Ccou
.endsect

NT1: .dsb 1

.extrn Subroutine ;Subr.

.sect codel,rom

init:
JSR
LD
LD
LD
LD
LD
LD
LD
RBIT
SBIT
LD
SBIT

Subroutine
CNTRL,#B'10100000
TMR1LO,#L(1000)
TMR1HI,#H(1000)
T1RALO,#L(500)
T1RAHI,#H(500)
T1RBLO,#L(1000)
T1RBHI,#H(1000)
3,PORTGD
3,PORTGC
PSW,#B'00010001
4,CNTRL

from ext. module

;Call subr from ext. module
;PWM Mode, T1A Toggle
;Ims, tc =1us

;0.5ms

;Enable GIE, TIENA
;Start Timer T1
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WAIT:
JSR
JSR
JP
.endsect

DELAY
TOGGLE
WAIT

ek nterrupt handlerrrxrrrx
.sect intr,rom,abs=0xff

RBIT 5,PSW
LD A,PORTD
XOR A#001
X A,PORTD
RETI

.endsect

.sect delay,rom
DELAY:
LD COUNTL1,#0FF
LABEL1:
DRSSz COUNT1
JP LABEL1
RET

.endsect

1

sect toggle,rom,abs=0x200

TOGGLE:
LD A,PORTD
XOR A#002
X A,PORTD
JSR DELAY
RET

.endsect

.end init

;:Reset Timer T1A pending flag

;Toggle Port DO, 1.5ms
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* COMPANY : K&K Development ’ *
* PROJECT WCOP8 IDE Test Assembler PrOject *
* FILENAME : Sub_dm.asm *,

* VERSION :1.0 *
- -
;* SUB MODULE FOR DEBUG MODULE TUTORIAL *

;* This file is part of the test project that comes  *;

;* with the WCOP IDE software. The only purpose of the *;

;* project is to serve as an example when explorlng the *;

;* features of WCOPS8 IDE. ;

* *e

* K&K Development makes no warranty, representation or *;
;* guarantee regarding the suitability of this prOJect *

* for any particular purpose. *

1 ’

;Assembly Code For The QuickStart Lesson

.incld cop8saa.inc ;supplied with the NS Assembler/linker
.public Subroutine ;Subr. in this module for export

.sect Sub_User,ROM

Subroutine:
NOP
ExitLabel:
RET
.endsect ;Sub_User
.end ;:No label, submodule!
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