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1.2 Overview

This chapter provides an overview of the M68ICS08GP in-circuit simulator kit
components and a quick start guide to setting up a development project.

TheMotorolaM68ICS08GP in-circuit simulator kit isadevelopment toolkit for
designers who develop and debug target systems that incorporate
MC68HC908GP20 and M C68HC908GP32 microcontroller unit (MCU)
devices. Thetoolkit containsall of the hardware and software needed to develop
and simulate source code and program Motorola’ s MC68HC908GP20 and
MC68HC908GP32 microcontrollers.
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The toolkit consists of two main parts:

* Hardware pod, an ICS08GP20 circuit board mounted on an M68HC08
serial programmer (SPGMR)

» |CS08GP software package

Together, the pod and the ICS08GP software form a complete simulator and
non-real-time input/output (1/0) emulator for MC68HC908GP20 and

M C68HC908GP32 devices. When the pod is connected to ahost PC and target
hardware, the actual inputs and outputs of the target system can be used during
code simulation.

With the ICD0O8SW software, the SPGMR can be used as a limited real -time
emulator. With the PROGO08SW software, the SPGMR can be used to program
MCU FLASH memory.

Use the M68ICS08GP toolkit with computers with a serial port based on
Windows 95" or later versions.

1.3 Toolkit Components

NOTE:

Operator’'s Manual

The complete M68ICSO8GP toolkit contains:

* M68ICS08GP hardware:

— 1CS08GP20 in-circuit simulator board

— Two MC68HC908GP32FB MCUs

— 40-pin DIP-header ribbon cable for target connection

— 16-pin ribbon cable for MONO8 monitor mode connection
» M68SPGMRO08 serial programmer hardware (see note):

— M68HCO08 seria programmer (SPGMR)

— AC/DC power-supply adapter

— SPGMR-to-host serial COM cable

If the serial programmer hardware is not present in the toolkit, it must be
obtained separately. Order the M6BSPGMRO8 serial programmer kit by
contacting a local Motorola representative.
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. Windows®-opti mized software components, collectively referred to as
the | CSO8GP software, consisting of:

— WINIDE.EXE, the integrated development environment (IDE)
software interface into the MC68HC908GP20- and
M C68HC908GP32-based hardware for editing and performing
software or in-circuit simulation

— CASMO8W.EXE, the CASM08W command-line cross-assembl er

— CS08GPW.EXE, the in-circuit/stand-alone simulator software for
the MC63HC908GP20 or MC68HC908GP32 MCU

— PROGO08SW.EXE, the FLASH memory programming software
— |CDO8SW.EXE, thelimited, real-time, in-circuit debugging software

* Documentation is this manual, M68IC08GP In-Circuit S mulator
Operator's Manual

1.4 Hardware and Software Requirements

The ICS08GP software requires this minimum hardware and software
configuration:

* AnIBM-compatible host computer running Windows 95 or later version
operating system

» Approximately 640 Kbytes of memory (RAM) and 2 Mbytes free drive
space

* A seria port for communications between the M 68 CSO8GP pod and the
host computer
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1.5 Toolset Features

The M68ICS08GP toolkit is alow-cost devel opment system that supports
editing, assembling, in-circuit simulation, in-circuit emulation, and FLASH
memory programming.

Its features include:
» Editing with WinIDE
» Assembling with CASM08
* FLASH memory programming with PROG08SW

e In-circuit and stand-alone simulation of M68HC908GP MCUs with
|CSO08GPW, including:

— Simulation of al instructions, memory, and peripherals
— Optional ssimulator pin inputs from the hardware
— Conditional breakpoints, script files, and log files
» Limited real-time emulation and debugging with ICD08SW, including:
— Loading code into RAM
— Executing real-timein RAM or FLASH
— One hardware breakpoint in FLASH
— Multiple breakpointsin RAM
* On-line help documentation for all software

» Softwareintegrated into the WinlDE environment, allowing hotkey
access to all applications

* Emulation connection to the hardware

Operator’'s Manual M68ICS08GP In-Circuit Simulator — Rev. 1.0
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1.6 Specifications

Table 1-1 summarizes the M68ICSO08GP hardware specifications.
Table 1-1. M6BUCSO08GP Specifications

Characteristic Specification
Temperature:
Operating 0° to 40°C
Storage —40° to +85°C
Relative humidity 0 to 95%, non-condensing
Power requirement +5 Vdc, from included AC/DC adapter

NOTE: Theprocedural instructionsin this operator’s manual assume that the user is
familiar with the Windows interface and selection procedures.

Figuresin this manual show ICS08GPW windows and dialog boxes as they
appear in the Windows 95 environment.

1.7 Typographic Conventions

This operator’s manual uses special typographical conventions to enhance
readability. They are:

» Code, statements, confirmations, data entry, field text, parameters, and
strings are indicated in regular Courier:

$1 NCLUDE
“INIT. AS’

Thisoption displaysan Exi t Appl i cat i on confirmation message.
This new filename replaces the [ NONAMVE#1] in thetitle bar.
%1 LE%

» Window names and parts of windowsareindicated ininitial caps, unless
the name of the window is capitalized in a unique way:

Memory and Code windows
CASMO8W window

WinIDE main window
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» For usagein this manual, filenames are not case sensitive. But for
consistency, they will always appear in all capital lettersin Times:

SETUP.EXE
MAPfile

» Buttons, icons, functions, and keyboard keys are indicated in Times
small caps:

Pressthe ENTER key.
Type CTRL + N or click on the NEw toolbar button.
The RESET function is an input and output.

» Commands are not case sensitive. But for consistency, they will always
appear in all capital lettersin Times, unless they contain some
peculiarity:

INPUTX
UNDO
LOADMAP

* Menu names, options, and tabs, and dialog, edit, text and lists boxes are
indicated in Times bold:

Do this by checking the Main File option in the Environment
Settings dialog’'s General Options tab.

Open the Open File dialog.

Select the filename in the File Namellist, and use the filenamein the
Main filename edit box.
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1.8 Quick Start Instructions

For users experienced in installing Motorola or other development tools, the
following steps provide a quick-start installation procedure for the
M 68l CSO8GP hardware and software.

For more complete instructions, refer to Section 2. Hardwar e I nstallation. If
problems occur with the quick start procedures, refer to Appendix B.
Technical Reference and Troubleshooting for troubleshooting instructions.

1. Install the ICS08GP software package.

To start the software installation, run the SETUP.EXE program on
diskette 1. During installation, follow the instructions in the installation
wizard.

2. Assemble and connect the hardware pod (see Electrostatic Discharge
Caution in 2.2 Overview):

a Install the MCU into the ICS08GP20 board.

L ocate socket XU3 on the board. Install the MCU (provided with
the M68ICS08GP package) into this socket, observing the pin 1
orientation with the socket's notch. Thetop (Iabel side) of the MCU
package must be visible when looking at the component side of the
| CS08GP20 board.

b. Install the ICS08GP20 board onto the SPGMR base unit.
Make certain that power is off before performing this step.

Fit the two 10-pin SIP (single in-line package) headers on back of
the board into the sockets on the SPGMR. The Motorolalogo on
both the board and the SPGMR must be visible and aligned in the
same direction. The two LEDs on the SPGMR must be visible.

c. Connect the SPGMR to the host PC.

L ocate the 9-pin connector labeled HOST on the SPGMR. Using
the cable provided, connect it to a serial COM port on the host PC.
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d. Apply power to the pod.

Connect the 5-volt power supply to the round connector on the
SPGMR. Plug the power supply into an AC power outlet, using one
of the country-specific adapters provided. The system power LED
on the SPGMR should light.

3. Start the WinlDE editor and open a project file.

Start the editor either from the Windows Start menu or by double
clicking itsicon. From the WinlDE Environment menu, choose the
Open Project option, and choose a project file from the Specify proj ect
file to open dialog. Note that the environment is pre-configured.

If no project file exists, choose the New option from the File menu to
create anew project file. The desktop and environment settings made in
the Environment Settings dialog are stored in the WINIDE.INI file
and read each time the WinIDE editor is started. The project-specific
desktop and environment settings can also be saved in a project file
(*.PPF), which isread when the project isopened, allowing it to be saved
and used as a general environment as well as custom environments for
individual projects.

To create the project file:

a. Specify the project-specific desktop and environment settingsin the
WinIDE editor.

b. Choose the Save Project As option from the WinIDE
Environment menu to name and save the project to a directory
folder.

For more information about setting up a new project, refer to
Section 11. Example Project.

4. Run the ICS08GPW simulator.

If communications are not established with the pod, it may be necessary
to select the proper port (COM 1 or COM2) and baud rate (9600). When
communications are established, the SPGMR's socket power LED will
light.
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With aproject or sourcefile open in the WinlDE main window, click the
DEBUGGER button (Figur e 1-1) on the Winl DE toolbar to start the
|CSO8GPW debugger and debug the contents of the active source
window. For more information about debugging with ICSO8GPW, refer
to section 6.16 Entering Debugging Commands and to Section 7.
Debugging with |CSO08GPW.

Figure 1-1. WinIDE Debugger Toolbar Button

5. Assemblethe code.

Press the ASSEMBLE/COMPILE FILE button (Figur e 1-2) on the WinIDE
toolbar to assemble the source code in the active WinlDE window.
Additional information about the CASM08W assembler can befound in
Section 5. CASM 08W Assembler Interface.

g S

Figure 1-2. WinIDE Assemble/Compile File Toolbar Button

6. Runthe PROG0O8SW programmer.

Press the PROGRAM button (Figure 1-3) on the WinIDE toolbar to start
the programmer. Additional information about PROGO8SW can be
found in Section 8. PROG08SW FLASH Programmer.

Figure 1-3. WinIDE Program Toolbar Button

7. Runthe ICD0O8SW real-time debugger.

Press the REAL-TIME DEBUGGER hutton (Figur e 1-4) on the WinIDE
toolbar to start the ICDO8SW in-circuit debugger and emulator.
Additional information can befound in Section 9. ICD0O8SW In-Cir cuit
Debugger.
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Figure 1-4. WinIDE Real-Time Debugger Toolbar Button

1.9 MC68HC908GP Security Feature
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The MC68HC908GP20 and M C68HC908GP32 M CUs contain a security
feature based on information that the user programsinto the part. Security bytes
are specified in addresses $FFF6-$FFFD. The PROG08SW software
continually records any changes to these security bytes and stores them in the
file SECURITY.INI.

Theinformation in thisfile is also shared with the ICSO08GPW in-circuit
simulator and the ICDO8SW in-circuit debugger software. This allows the user
to reset the device and still have access to the monitor mode. The ICSO8GPW
software automatically attemptsto accessthe part by trying the default (nothing
written) and up to the last 10 sequences of bytes that have been written to the
part.

If, after trying each of the sequences of bytes stored in the SECURITY .INI file,
the ICSO8GPW software is unable to access the part, a security dialog box is
displayed (Figure 1-5). This dialog alows the user to enter the security bytes
manually or to read the information from the S19 file from which the MCU was
last programmed.

a Enter Security Infomation

Emror - can't pass HOD8 secourity check. The eight byie
seciriby code is the same data as was programmed nto
the vector addresses SFFFE-SFFFD. Please enter the
gecurity code, or speciby the 519 file which contains il

Enter Code:

Or Load fram Srec File,.. |

22 0K [Retry] | X Cancel I

Figure 1-5. MC68HC908GP Security Dialog Window
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2.1 Contents

2.2 Overview

ESD CAUTION:

Section 2. Hardware Installation

22 OVEIVIBW. . .t e e 35
2.3  Configuring the In-Circuit Smulator Board. . .. ................ 36
24  AssemblingtheHardwarePod . .............. ... ... ........ 37
25 ConnectingtoaTarget System. . ........ ... 38

This chapter explains how to:
» Configure the ICSO8GP20 in-circuit simulator board

* Assemble the ICS08GP20 board and the M68HCO8 serial programmer
(SPGMR) to form the hardware pod and connect the pod to a host PC

» Connect the pod to atarget system

In interactive mode, the pod is connected to the seria port of ahost PC. The
actual inputs and outputs of atarget system can be used during simulation of
source code.

In stand-alone mode, the pod is not connected to the PC. The ICSO8GPW
software can be used as a stand-alone simulator.

Ordinary amounts of static electricity from clothing or the work environment
can damage or degrade €electronic devices and equipment. For example, the
electronic components installed on printed circuit boards are extremely
sensitive to electrostatic discharge (ESD). Wear a grounding wrist strap
whenever handling any printed circuit board. This strap provides a conductive
path for safely discharging static electricity to ground.
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2.3 Configuring the In-Circuit Simulator Board

Three configuration headers provide for jumper-sel ectable hardware options.
Table 2-1, Table 2-2, and Table 2-3 describe these settings.

The factory-default settings should be used when following the quick start
procedure described in 1.8 Quick Start I nstructions.

Table 2-1. W1 Configuration Header — Oscillator Source

Pin | Direction | Signal Name Description
1 | Out SP_0OSC 4.9152-MHz SPGRM oscillator output
2 In or out 0OSsC1 OSCL1 on sockets and target connectors

Jumper on pins 1-2, default — The SPGMR oscillator is selected.

Jumper off — Allows using an oscillator on the target system or injecting a
different clock rate at W1 pin 2.

Table 2-2. W2 Configuration Header — Target Cable
Reset Pin Function

Pin | Direction | Signal Name Description
—_— Reset signal to target system — 0 to +5 Vdc
1 | Out RST_OUT output reflecting state of MCU RST signal
2 In or out TGT_RST Tol/from target RST pins
. Reset signal from target system — 0 to
3 |In RST_IN +5 Vdc input to control state of MCU
RST signal

Jumper on pins 1 and 2, default — Thetarget system's RESET isnot allowed to
reset the ICS08GP20 MCU.
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Table 2-3. W3 Configuration Header — Target System Vpp

Pin Signal Name Description
1 VDD System power
2 TGT_VDD To target Vpp, Vppa, and Vppap PIiNs

Jumper on pins 1 and 2, default — ICS08GP20 system power is applied to the
target CableVDD, VDDA' and VDDAD pinS.

Jumper off — Allows using a separate power supply for the target system

2.4 Assembling the Hardware Pod
Before beginning, locate these items:

* Two 10-pin SIP connectors on the solder side of the ICSO08GP20
in-circuit smulator board
*  9-pin RS-232 seria connector labeled HOST on the SPGMR

» 5-volt circular power-input connector on the SPGMR
To assemble the pod and prepare it for use with a host PC:

1. Install the MCU into the ICS08GP20 board.

L ocate socket XU3 on the board. Install the MCU (provided with the
M 68l CS08GP package) into this socket upside down, observing the
pin 1 orientation with the socket's notch. Thetop (Iabel side) of the MCU
package must be visible when looking at the component side of the
|CS08GP20 board.

2. Install the ICS08GP20 board onto the SPGMR base unit.
Make certain that power is off before performing this step.

Fit the two 10-pin SIP headers on back of the board into the sockets on
the SPGMR. The Motorolalogo on both the board and the SPGMR must
be visible and aligned in the same direction. The two LEDs on the
SPGMR must be visible.
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3.

4.

Connect the SPGMR to the host PC.

L ocate the 9-pin connector labeled HOST on the SPGMR. Using the
cable provided, connect it to aserial COM port on the host PC.

Apply power to the pod.

Connect the 5-volt power supply to the round connector on the SPGMR.
Plug the power supply into an AC power outlet, using one of the
country-specific adapters provided. The system power LED on the
SPGMR should light.

2.5 Connecting to a Target System

Thetwo waysto connect the ICS08GP20 simulator board to atarget system are:

1

Operator’'s Manual

Using the MCU on the ICS08GP20, break its processor signals out to the
target system.

Thismethod allowsthe |CS08GP20's M CU to control thetarget system's
hardware. Either an MC68HC908GP20 or MC68HC908GP32 MCU
must be installed on the ICSO08GP20 board. The target system's MCU
must be removed.

The processor signals can be routed to the target system in two ways:

a. A 40-pin DIP emulation cable is provided with the kit for use with
the connector labeled DIP on the ICSO08GP20 board. Attach the
cable to an equivalent connector on the target system. The pin
assignmentsfor thisconnector aregivenin Appendix B. Technical
Reference and Troubleshooting.

b. Connectors A and B on the ICS08GP20 board may be used with a
flex emulation cable and target head adapter, which are available
separately. Target head adaptersareavailablefor the QFP (quad flat
pack), PLCC (plastic-leaded chip carrier), and DIP (dual in-line
package) footprints on the target board.
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2. Usethe MONO8 debug interface for communication with the target
system's MCU.

This method allows in-circuit FLASH programming and debugging of
the target system's MCU. Either an MC68HC908GP20 or
MC68HC908GP32 MCU must be installed in the target system. The
|CS08GP20's MCU must be removed.

Connect the |ICS08GP20's M ON 08 connector with acompatible MONO8
connector on the target system. Complete instructions for constructing
thisinterface on the target board are found in Section 12. Using the
MONOS I nterface.
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Section 3. Software Installation and Initialization

3.1 Contents

3.2

3.3

331
332
333
334
335

34
34.1
34.2

34.3

3.2 Overview

OVEIVIBIN. . e 41
|CSO8GP Software Components. . .. ....oovv i 41
WINIDEEItOr. .. ...t 42
CASMO8BW Assembler ......... ..o, 42
ICSO8GPW In-Circuit Simulator. .. ..., 43
ICDO8SW In-Circuit Debugger (ICD). ... ...t 43
PROGO8SW FLASH Programmer . ............c.c.cvvuvn... 43
Installing the ICSO8GP Software . .. ...........coiviiinn.. 44
Installation Steps . . .. ..o 44
Starting the ICSO8GP Software. .. ..., 45
Pod-to-Host Communication . ... 45

This chapter summarizesand explainshow to install and initialize the | CSO8GP
software.

3.3 ICS08GP Software Components

The ICS08GP software consists of these components:

WINIDE.EXE — Windows integrated development environment editor
CASMO8W.EXE — 68HCO08 cross assembler

| CSO8GPW.EXE — In-circuit simulator optimized for the HCO8 Family
of Motorola microcontrollers

|CDO8SW.EXE — Real-time debugger and emulator
PROGO8SW.EXE — FLASH memory programmer
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3.3.1 WinIDE Editor

The WinIDE editor is atext-editing application that allows use of several
different programs from within a single development environment. Use the
WinIDE editor to edit source code, launch avariety of compatible assemblers,
compilers, debuggers, or programmers, and configure the environment to read
and display errors from such programs.

If error detection options are selected in the Environment Settings dialog, the
WinIDE editor will highlight errorsin the source code and display the error
messages from the compiler or assembler in the editor.

Because the WinIDE editor is modular, the user may, for example, choose to
substitute athird-party C compiler or other assembler for the CASMO8W cross
assembler provided in the toolkit.

3.3.2 CASMO8W Assembler

Operator’'s Manual

CASMO8W isacross assembler that creates Motorola S19 object files and
MAP files from assembly files containing 68HCO8 instructions.

To debug source code in the simulator or debugger code window, load
compatible source-level map files. CASMO8W produces such map files as an
output by default.

The CASMO08W assembler supports all 68HCO8 instructions and addressing
modes. It can produce .S19 object files, MAP files, and .LST absolute listing
files. The listing files can be configured to show cycle counts.

The assembler also supports macros and conditional assembly. Section 5.
CASMO08W Assembler Interface provides full information about the
assembler options and how to use them.
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3.3.3 ICS08GPW In-Circuit Simulator

|CSO8GPW isanin-circuit simulator for HC908GP series microcontrollersthat
can get inputs and outputs (1/0) for the device when the external M68I CSO8GP
hardware pod (for example, the assembled | CS08GP20 board and SPGMR
serial programmer) isattached to the host computer. I/O from atarget board can
be used by attaching the pod to the target through the extension cabl e that comes
with the toolkit.

The simulator can also work in stand-alone mode without the pod attached to
the host computer. In this case, simulator inputs can be specified using the
INPUTX commands.

Start or moveto the ICSO8GPW in-circuit simulator software from the WinlDE
editor. The ICS08GPW software also can be started using standard Windows
techniques and run independently of the WinlIDE editor.

The ICS08GPW simulator accepts standard Motorola S19 object code files as
input for object code simulation and debugging. When using a third-party
assembly or C language compiler, the compiler must be capable of producing
source-level MAP filesto allow source-level debugging.

3.3.4 ICD08SW In-Circuit Debugger (ICD)

ICDO8SW allows limited real-time debugging of the 68HC908GP20 MCU.
Unlike the simulator, the ICD allows reading, writing, and controlling
execution of the actual processor. Code can be loaded into RAM or FLASH
memory and executed in real time or in single steps. For debugging in RAM,
multiple software breakpoints are avail able. For debugging in FLASH memory,
one hardware breakpoint is available.

3.3.5 PROGO08SW FLASH Programmer

PROGO08SW allows erasing, programming, and verification of the MCU's
FLASH memory. Individua bytes may be programmed, or an .S19 object file
may be used as the source.
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3.4 Installing the ICS08GP Software

The ICS08GP software is supplied on three 3.5-inch diskettes. Diskette 1
contains a setup program that automatically installs the software into the host
PC's hard drive.

3.4.1 Installation Steps
To install the software on the host computer’ s hard drive, follow these steps:

1. Insert diskette 1 into the 3.5-inch disk drive. For Windows 95; From the
Start menu, select the Run option.

2. Inthe Run dialog, enter Setup or click the BROWSE button to select a
different drive and/or directory and press OK.

3. Inthe CSO8GP setup wizard, follow the instructions appearing on the
screen.

Table 3-1 lists the files and directories required to control the ICSO08GP
program modul es.

Table 3-1. ICS08GP Software Files

Directory Filename Description
CASMO8W gﬁgmggw E|)L(IE \;V;Tﬁ?grscigsl\ﬂsoe;s\;embler for 68HCO8
T —

PROGO8SW.EXE Windows FLASH programmer

PROGO8SW PROGO8SW.HLP Help for PROG08SW
WINIDE.EXE Windows integrated development
WINIDE environment (WinIDE)
WINIDE.HLP Help for WinIDE
Operator’'s Manual M68ICS08GP In-Circuit Simulator — Rev. 1.0
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3.4.2 Starting the ICS08GP Software

Depending on the operating system used, choose the appropriate method for
starting the Winl DE software:

*  From the Windows 95 Start menu, select the WINIDE and/or
|CSO8GPW icon(s).

The other ICSO8GP programs may be started alone or from within the WinlDE
editor. If CASMO8W is started alone, alist of command line options appears.

The first time an attempt is made to connect to the pod after installing the
|CSO8GPW simulator software, the user is prompted to select the chip from the
Pick Devicedialog (Figure 3-1):

<. Pick Davice

F_

[v ok | [X conce |

Figure 3-1. Pick Device Dialog Window

3.4.3 Pod-to-Host Communication

When the ICS08GP softwareis started, it attempts to communi cate with the pod
using the specified COM port, baud rate, and default parameters. When
connection with the pod is established, the status bar contains the message
Contact with pod established.

If the pod is not installed, or if the software cannot establish communications
with the pod through the specified COM port, theCan’ t Cont act Board
dialog appears (Figur e 3-2), with options for changing the COM port or baud
rate and retrying the connection or running the simulator in stand-alone mode
(with no input or output from the pod).
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- Can't Contact Boaed

Prohlem ceniaciing board, Chek your baard conneclions and
select the cormect DM pest. Re-aBempl communicaiion with
e HETHY butias. Othengise use the EHT Brton

Cd Pord Baud Bate
& COMI r EOMS

im
C coms - o 060D biaisd
 COM3 © EOMT

© ABBD bawd
~ COME F EOME .

Thie bawd rete is depesdent mpon wour hardwease configuration,

| RETHY - SIULATION aaby EXIT Application

Figure 3-2. Can’t Contact Board Dialog Window

NOTE: The COM port assignment defaultsto COM 1 unless another port is specified
in the startup command.
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4.2 Overview
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4116 Deete. ... 65
4117  Seect All L. 65
412 WinIDE Environment Options. ... ... 66
4121  OpenProject. . ...t 67
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4123  SaAVEPIOJECt AS . .ot 68
4124  Close/INeW Project . . ... 68
4125  SetupEnvironment. ... ......... . 68
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4.12.5.3 Assembler/Compiler Tab ... 73
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This chapter is an overview of the Winl DE windows, menus, toolbars, dialogs,
options, and procedures for using each of them.
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4.3 Windows Integrated Development Environment

The Windows integrated devel opment environment (WinlDE editor) isa
graphical interface for editing, compiling, assembling, and running these
external 1CS08 programs:

» CASMO8W assembler

» ICSO8GPW in-circuit simulator

*  PROG8SW FLASH programmer

* |CDO08SW red-time in-circuit debugger

The WinIDE interface consists of standard Windowstitle and menu bars, a
WinlIDE toolbar, a main window containing any open source or project file
windows, and a status bar.

TheWinIDE componentsarelabeledin Figure4-1and describedin4.4.2Main
Window Components.

Eﬂe Edit Enviorment Search ‘Window Help
n[g[Zelw [EE2[m [s[=E[=
MENU BAR / -
2 C:APEMICRONICS08GPWAGP20_SCI.ASM
DATA cl *This is a tes
TOO L BAR _': C:APEMICROACS 086 PWA\908_GP20.ASM
] : PROGRAM SEQUENCE

SOURCE WINDOWS £ RODRESS ~ write asaress.

; BYTECOUNT - number of bytes in buffer

TITLEBAR — ——

write_a_buffer: mov #buffer,inst_addr ;save address at end of page
write_next_page:mov #nax_pulse,cnt
1da inst_addr
add #8t
sta inst_addr
write_more: 1da #pgn_fdiv ;set pgn and fdiv bits
sta flash_contral
1da flash_protect  ;read flash protect register
1dhx  address
1da inst_addr
sub #8t
write_next: sta write_mov+1
write_mou: nou buffer ,x+

inca
cmpa  inst_addr ;check for end of page
bne urite next

1da #pgn_fdiv_hven

1dhx  t_ims

bsr sta_wait

1da #pgn_fdiv

bsr sta wait 58

1da #ipgn_fdiv_nargin
t_156us
bsr staTwait .
MAIN WINDOW bor  stavaitde

bsr clr_flash_catl
address ;margin read

STATUS BAR Tt || Tow2 | Tt | Bes 0B | e

Figure 4-1. WinIDE Window Components

M68ICS08GP In-Circuit Simulator — Rev. 1.0 Operator’s Manual

MOTOROLA WinIDE User Interface 49

For More Information On This Product,
Go to: www.freescale.com



Freescale Semiconductor, Inc.

WinIDE User Interface

4.4 WinIDE Main Window

4.4.1 Main Window Functions

When first starting the WinlIDE editor, the Main window opens without any
source or project files. As source files are opened or a project is created, they
appear as subordinate windowsin the Main window. Using standard Windows

techniquesand the Winl DE window menu options, subordinate windows can be
moved, sized, and arranged.

Use the WinIDE Main window to:

* Open, create, edit, save, or print source (*.ASM, *.LST, *.MAP, and
*.S19) or project (*.PPF) file.

» Configure the desktop and environment settings for the editor,
assembler, compiler, debugger, and other programs.

» Launchthein-circuit smulator, compiler, debugger, programmer, or
another program.

4.4.2 Main Window Components

Figure 4-1 shows how the WinlDE Main window might look during a typical
editing project and labels the standard window components:

» Titlebar — Thetitle bar appears at the top edge of the Main window and
contains:

— Application title
— Name of the currently open project file

— Windows control buttonsfor closing, minimizing, or maximizing the
window

* Menu bar — The menu bar appearsimmediately below the title bar and
contains the names of the WinIDE menus.
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* Toolbar — The WinIDE toolbar appears just below the menu bar and
contains shortcut buttons for frequently used menu options.

e Mainwindow — The Main window areaistheinside portion of theMain
window which contains the open subordinate windows that can be
resized, repositioned, minimized, or maximized using standard Windows
techniques or Window menu options.

» StatusBar — The status bar (Figur e 4-2) appears aong the bottom edge
of the Main window and contains a number of fields (depending on the
project) that show:

— Source-file line and column numbers of the blinking insertion point
cursor

— System status or progress of the current window; for example, when
the window is edited, the status will be modified

— Tota number of linesin the active window

— Top— Current line position in the file of the top of the active
window

— Bytes— Digplaysthe total number of bytesin the active window

— Insert/Overwrite mode — Indicates the current typing mode

The status fields expand and contract as client area contents change and files
become active.

E1 Modfied | Totab 11| Top: 1 | Bptes 277 | Inse

Figure 4-2. WinIDE Status Bar
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4.5 Getting Started

4.5.1 Prerequisites for Starting the WinIDE Editor

Before starting the Winl DE editor, the Windows operating environment must
be running and the | CSO8GP software package must be installed on the host
computer.

NOTE: Remember that for the M68ICS08GP in-circuit simulator to run in simulation
mode, the asynchronous communications cable must connect the M68I CS08GP
hardwar e pod to the host computer, and the power to the pod must be on.

4.5.2 Starting the WinIDE Editor

To start the editor, select the WinlDE icon by selecting the ICS08GPW
PROGRAM GRoOUP icon from the Windows 95 Start menu.

4.5.3 Opening Source Files

When the WinIDE editor opens, the Main window is empty. To build the
environment for the project, choose the Open option from the File menu (or
click the FILE button on the WinIDE toolbar). In the Open File dialog, choose
the files that will make up the project:

1. Select the drive containing the files from the Drives list.
2. Select the directory folder containing the files from the Folderslist.

3. UsetheFilenametext box to specify afilename or awildcard/ extension
to filter the list of filenames (or choose afile type from the List files of
typelist). Thedefault filetypeis.ASM, but these are additional choices:

* ¢ — Source code files
*.lst — Listing files
* txt — Text files

** —All files
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To add more filter types, change the environment settings with the General

Editor tab inthe Main menu.

When all of the project files have been selected, click the ok button to open the

filesin the WinIDE Main window.

4.6 Navigating in the WinIDE Editor

To navigate among the several subwindows in which the project files are
displayed in the WinIDE Main window:

1. Choose the subordinate window's filename from the Window menu or
click on thefile'stitle bar to bring it to the front of the cascaded stack.

2. When using alarge screen or afew project files, choose the Tile option
from the Window menu to lay out all of the subwindows so that all are
visible. Or, choose the Cascade option to arrange all windows so that
only the top window is entirely visible.

3. Regardless of how the windows are arranged, the title bars of all

windows are visible.

To move between the Winl DE editor and the external ICS08GP programs, use
thetoolbar buttons or hotkeysshownin Table 4-1. To switch back to the editor

from aprogram, click the program's BACK TO EDITOR toolbar button.

For a complete description of all the WinIDE toolbar buttons, see Table 4-3

Table 4-1. Navigating Between External Programs

Switch To Toolbar Button EXE Tab Hotkey
CASMO8W assembler a — F4
ICSO08GPW simulator @ EXE1 F6
PROGO8SW programmer g EXE2 F7
ICDO8SW debugger ﬁ EXE3 F8
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Markers provide a convenient way to mark multiple pointsin afile for
navigating among frequently visited locations while editing. As many as 10
markers can be set in sourcefilesin the WinlDE editor. A marker appearsin the
file asasmall button labeled with the marker number.

When the project issaved, the WinI DE editor savesthe markersfor all open edit
filesaswell, so that when the project is opened again, the markers are still set.

To set amarker anywhere in thefile:
1. Placethe cursor on the line where the marker should be.

2. PressCNTL + SHIFT + N, where N isavalue from 0 to 9 indicating the
marker number. A marker appears at the far left of the line.

To move to amarker, pressCNTL + N, where N is denotes a marker number
between 0 and 9. This feature is useful when editing alargefile.

Markers can aso be set, changed, navigated to, or cleared using options on the
Edit Shortcut menu (Figur e 4-3). Open the Edit Shortcut menu by clicking
the right mouse button in any edit window.

(Bt

([Eoapay
Easfe

Toggle Marker 0.9 »
Goto Marker 0.9
Clear &ll M arkers

Figure 4-3. WinIDE Edit Shortcut Menu

To set or clear amarker using the Edit Shortcut menu options:

1. With the cursor in any editing window, click the right mouse button to
open the Shortcut menu.

2. Position the cursor on the line where the marker should appear. Click the
right mouse button to display the Shortcut menu.

3. Click the Toggle Marker 0-9 option to open the list of markers.

4. Click once onthe marker to toggle. When the marker number is checked,
it istoggled on; when the marker number is unchecked, it istoggled off.
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To move to a marker number using the Shortcut menu options:

1. With the cursor anywherein the edit file, click the right mouse button to
open the Edit Shortcut menu.

2. Click onthe Go To Marker 0-9 option to open the Marker submenu
(Figure 4-4), and choose the marker number to move to.

Toggle Marker 0
Toggle Marker 1
Toggle Marker 2
Toggle Marker 3
Toggle Marker 4
Toggle Marker &
Toggle Marker &
Toggle Marker 7

Figure 4-4. Marker Submenu

Many WinIDE menu options can be executed using either keyboard
commands or toolbar buttons. For example, to move to a marker, press the
CTRL + SHIFT + N key combination, where N is the marker number.

4.7 Command-Line Parameters

The WinIDE editor lets the user specify command-line options to pass to each
executable program. The name of the currently edited file, or some derivative
thereof, can be passed within these options. To pass the current filename,
specify aparameter %-1 LE% The Winl DE editor substitutesthisstring with the
current filename at execution time. The extension of the passed filename can
also be changed by specifying it within the %41 LEY%parameter. For example,
to specify an .S19 extension on the current filename, the user would specify a
%1 LE. S19%parameter.

As an example, Table 4-2 shows the parametersif the current filename being
edited isMYPDA.ASM.
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Table 4-2. WinIDE Editor Substitution Parameters

. Parameters Passed
Parameters Specified to Program
%ILE% S L D MYPDA.ASM S L D
%I LE. S19% 1 @ MYPDA. S19 1 @

Although it is by default, the currently edited filename that is used in the
%1 LEYparameter substitution, the environment can be configured always to
pass the same filename. Do this by checking the Main File option in the
Environment Settings dialog's General Optionstab. Thistechniqueis useful

when passing aspecific filenameto the external program without regard to what
is being edited.

4.8 WIinIDE Toolbar

Operator’'s Manual

The WinIDE toolbar (Figure 4-5) provides a number of convenient shortcut
buttons that duplicate the function of the most frequently used menu options. A
tool tip or label pops up when the mouse button lingers over atoolbar button,
identifying the button's function.

Table 4-3 identifies and describes the WinIDE toolbar buttons and hotkeys.

[~]a[en] [o]eales[=] |m]

Figure 4-5. WinIDE Toolbar
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Table 4-3. WinIDE Toolbar Buttons

Icon

Button Label

Button Function

External program 1
hotkey F6

Call the external program 1 specified in the Environment
Settings dialog's EXE 1 tab. This could be a third-party
assembler, debugger, or compiler. Default: ICS08GPW

Call the external program 2 specified in the Environment

z E(;(:E(ranallzsrogram 2 Settings dialog's EXE 2 tab. This could be a third-party
- y assembler, debugger, or compiler. Default: PROG08SW
External proaram 3 Call the external program 3 specified in the Environment
‘E' hotke Fg 9 Settings dialog's EXE 3 tab. This could be a third-party
B y assembler, debugger, or compiler. Default: 1ICD0O8SW
External orogram 4 Call the external program 4 specified in the Environment
'2' hotke Fg 9 Settings dialog's EXE 4 tab. This could be a third-party
- y assembler, debugger, or compiler.
¥ Assemble/compile file Assemble or compile the active source window using CASMO8W.
hotkey F4
Cut Cut the selected text from the active source window. This button is
i a shortcut for the Edit-Cut menu option.
Copy the selected text in the active source window to the Windows
Copy clipboard. This button is a shortcut for the Edit-Copy menu
option.
Paste the contents of the Windows clipboard at the insertion-point
@ Paste location in the active source window.This button is a shortcut for
the Edit-Paste menu option.
y , Close the active source window. This button is a shortcut for the
Open file File-Open menu option.
5 Save file Save the file in the active source window. This button is a shortcut

for the File-Save menu option.

Save project
all files and setup

Save the active project.
This button is a shortcut for the Environment-Save Project As
menu option.

Close file

Close the active source window. This button is a shortcut for the
File-Close menu option.

L

View register files

Set up peripheral registers interactively.
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4.9 WinIDE Menus

Table 4-4 summarizes WinlDE menu titles and options.

Table 4-4. WinIDE Menus and Options Summary

Menu Title Option Description

File New file Open a new file window (no name).
Open file Display the Open File dialog to choose a file to open.
Save file Save the current file.
Save file as Open the Save As Qialog to choose a directory and filename in which to

save the current file.

Close file Close the current file.
Print Open the Print dialog to print the current file.
Print setup Open the Print Setup dialog to choose printer options.
Exit Close the WinIDE editor.

Edit Undo Undo the last action.
Redo Redo the last action.
Cut Cut the selection to the clipboard.
Copy Copy the selection to the clipboard.
Paste Paste the contents of the clipboard.
Delete Delete the selection.
Select all Select all text in the current window.

Environment

Open project

Open the Specify Project File to Open dialog.

Save project

Save the current project.

Save project as

Open the Specify Project File to Save dialog.

Close/new project

Close the current project file or open a new project file if no current file.

Set up environment

Open the Environment Settings dialog to change settings for:
— General Environment, External EXE 2
— General Editor, External EXE 3
— Assembler/Compiler, External EXE 4
— External EXE 1

Set up font Open the Font dialog to specify font options for text in the current file.
Search Find Open the Find dialog to enter a search string.

Replace Open the Replace dialog to enter a search and replacement string.

Find next Go to the next occurrence of the search string.

Go to line Open the Go to Line Number dialog and enter a line number to go to in

the current file.
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Table 4-4. WinIDE Menus and Options Summary (Continued)

Menu Title Option Description
Window Cascade Cascade open windows with active window on top.
Tile Tile open windows with active window on top.
Arrange icons Arrange minimized window icons along the bottom edge of the main
window.
Minimize all Minimize all open windows.
Split Toggle a split window in the active file.
Windows by name Itemize the open and minimized windows by name in order of opening.
Help Contents Opens the WinIDE Help Contents Page of the Help File.
About Displays the WinIDE About Window.

4.10 WinIDE File Options

This section describes the WinlIDE File menu options for managing and
printing source files or exiting the WinlDE editor.

To select aFile option, click once on the File menu title to open the File menu
(Figure 4-6). Click on an option to perform the operation. Use accelerator or
shortcut keystrokes to execute the option.

Mew File Chrl+M
Dpen File. .. Chrl+0
Save File Chil+5
Save File as...

Cloze File Chi+D

Frint....
Frint zetup...

E xit Llt+F4

Figure 4-6. WinIDE File Menu
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4.10.1 New File

4.10.2 Open File

Operator’'s Manual

Choose New File from the File menu to open a new client window in the
WinIDE Main window. Thetitle of the new window in the title bar defaultsto
[ NONAMVE#] , where # reflects the number of new source windows created
during this session. If there is an active project, the project name appearsin the
title bar. If thereisno project, [ No Pr oj ect] precedesthe window name.

Use this new window to enter source code. When the contents of this window
are saved, the WinIDE editor prompts for a new filename. This new filename
replaces the [ NONAME#] in thetitle bar.

Alternatives: Type CTRL + N or click the NEw toolbar button. Thisisthe
keyboard equivalent to choosing the File-New File menu option.

Choose Open File from the File menu to open the Open File dialog window
(Figure4-7) and choose an existing filename, file type, directory, and network
(if applicable) to open.

Open File
File name: Folders:
_asm| d:\pemicro\sample™1

Cancel |
charge.azm = [ [ Y -
d_charge. asm 25 pemicro
dizplay_asm =y le~1
eeprom.asm sample
equates_asm e
init.azm
isr.asm -
main].asm &

Lizst filez of type: Drives:
IAssemhI_l,l files [*.asm) j I =d: j

Figure 4-7. Open File Dialog Window

Each file opensin its own client window within the main WinlDE window.

Alternatives. Type CTRL + O or click the OPeN button on thetoolbar. Thisisthe
keyboard equivalent to choosing the File-Open File menu option.
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Choose Save File from the File menu to save the file in the active source
window.

» If thefileissaved for the first time (that is, it has not yet been named),
the Save As dialog appears. Enter anew filename for the file and accept
the current file type, directory or folder, and drive, or choose new
options. Press the Ok button to save the file to the selected
drive/directory.

» If thefile has been saved previously (and has a name), thefileis saved
with the filenamein the directory and drive previously specified, and the
source window remains open.

Alternatives. Type CTRL + Sor click the SAVE button on thetoolbar. Thisisthe
keyboard equivalent to choosing the File-Save File menu option.

Choose Save File As from the File menu to save the contents of the active
source window and assign a new filename. The Save As dialog opens. Enter a
new filenamein the File Name field and click the ok button to savethefileand
return to the source window.

To savethefile with the name of an existing file, select thefilenamein the File
Name list, and click the ok button. A confirmation dialog will ask for
confirmation to overwrite the existing file.

Choose Close File from the File menu to close the file in the active source
window.

If the Give user option to save each file option in the General Environment
tab in the Environment Settingsdialog is chosen, the I nfor mation dialog will
display, reminding the user to save changesto the . ASM file.

Alternatives: Type Ctrl + D or click the cLOSE toolbar button. Thisisthe
keyboard equivalent to choosing the File - Close File menu option.
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4.10.6 Print File

NOTE:

4.10.7 Print Setup

4.10.8 Exit

Operator’'s Manual

Choose Print from the File menu to open the Print dialog (Figure 4-8) and
choose options for printing the active source window.

The Print dialog for the operating system and printer capabilities opens with
options for Print range, Print quality, and open the Print Setup dialog to
change printer settings.

Print
Frinter: Diefault Printer [Apple Lazersriter Pro oK
00 mLFTT) e

Frint range: Cancel |

Fﬁl; Setup... |

€ Selection

" Pages

Erom: I To I
Pritit quality: IEDD dpi 'l Copies: I'I
[ Collate copies

Figure 4-8. Print Dialog Window

The Print option isactive when at | east one source window isopen. TheWinIDE
editor disables the option if no window is open.

Choose the Print Setup option from the File menu to open the Print Setup
dialog for the operating system and printer. Usethisdial og to choose the printer,
page orientation, paper size, and other printer options.

Choose the Exit option from the File menu to close the editor. If a project or
source window is open, the editor closes the files and exits.

Alternatives. Type ALT + F4. Thisisthe keyboard equivalent to choosing the
File-Exit menu option.
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4.11 WinIDE Edit Options

This section describes the WinlDE Edit menu options for creating or editing
source file contents.

To perform an edit operation, click once on the Edit menu title to open the Edit
menu (Figur e 4-9). Click on an option to perform the operation.

[NEFY i
Cig Chier,
Copy CnC
Faris (hi
[elei=  [Del
Sedocn

Figure 4-9. WinIDE Edit Menu

4.11.1 Undo

Choose Undo to undo or reverse the last action or change made in the active
source window.

Changes made to the contents of the window (and that are undoable or
reversible) are saved in an undo stack, where they accumulate up to amaximum
of 20 instances. Changes can be reversed in descending order of the sequence
in which they were made. If no more changes remain in the stack, the Undo
option is disabled.

Reversible actions are local to each source window. Commands that are not
reversible do not contribute to the undo stack. The user cannot, for example,
undo the command to open a new window using the UNDO command.

Alternatives. Type CTRL + Z. Thisisthe keyboard equivalent to selecting the
Edit-Undo menu option.
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4.11.2 Redo

NOTE:

4.11.3 Cut

NOTE:
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Choose Redo to restore the most recently undone action in the active window.

The Redo option restores actions undone or reversed by the Undo option, in
ascending order, that is, last action first. Reversible changes to the window's
contents accumul ate in the window's undo stack. Once a change has been
reversed using the Undo option, the change can be reversed, using the Redo
option. When no more changes remain (that is, the top of the redo stack is
reached) the Redo option is disabled.

Some commands are not reversible. They do not contribute to the undo stack
and therefore cannot be redone. For instance, since reversible actions are local
to each source window, opening a new window is an action that cannot be
undone using the UNDO command or redone using the REDO command.

The Redo option is active only if the Undo option has been used to modify the
contents of the active source window.

Alternative: Type SHIFT + CTRL + Z. Thisisthe keyboard equivalent to
selecting the Edit-Redo menu option.

Choose Cut from the Edit menu to cut the currently selected text from the
active source window and place it on the system clipboard.

The Cut option is active only when text in the active source window has been
selected.

Alternative: Type CTRL + X. Thisisthe keyboard equivalent to selecting the
Edit-Cut menu option.
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NOTE:

4.11.5 Paste

4.11.6 Delete

4.11.7 Select All
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Choose Copy from the Edit menu to copy the selected text from the active
source window to the Windows clipboard.

The Copy option is available only if text in the active source window has been
sel ected.

Alternatives. Type CTRL +C or click the Copy toolbar button. Thisisthe
keyboard equivalent to selecting the EDIT-COPY menu option.

Choose Paste from the Edit menu to paste the contents of the Windows
clipboard into the active source window at the insertion-point location.

Alternatives. TypeCTRL +V or click the PASTE button on thetoolbar. Thisisthe
keyboard equivalent to selecting the Edit - Paste menu option.

Choose Delete from the Edit menu to delete the selected text from the active
source window without placing it on the Windowsclipboard. Text deleted using
the Delete option can be restored only by using the Undo option.

Alternatives. Pressthe DELETE key. Thisisthe keyboard equivalent to selecting
the Edit-Delete menu option.

Choose Sdlect All from the Edit menu to select all text in the active source
window.
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4.12 WinIDE Environment Options
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This section describes the WinlDE Environment menu options for managing
project information and setting up environment and font settings for a project.

Environment settings represent the current environment and configuration
information for the Winl DE editor. These settings are stored in the
WINIDE.INI file, fromwhich they areloaded each timethe editor is started and
saved each time the editor is exited.

When the editor is started, the application opensthe WINIDE.INI file and reads
the project information. If thereisan open project, the project file'senvironment
settings are read and used instead. Thisletsthe user have different environment
configurations for different projects.

Environment information stored in the WINIDE.INI fileincludes;

* Itsname, if aproject is open
* Current font information
» Current source directory and project directory paths

» The preferences and options set in the Environment Settings dialog
tabs, including:

— General Environment options
— General Editor options

— Executable options for assembler, debugger, compiler, and
programmer

To choose an environment option, click once on the Environment menu title
(Figure 4-10) to open the menu. Click on the option to execute.

e S|

5 e Progesct s

5 b E revnerirsnt
5 by Frrit

Figure 4-10. WinIDE Environment Menu
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WinIDE Environment Options
Project files have the extension .PPF. They store two kinds of information:

* Environment settings — User settings and WinlDE configuration
parameters

» Desktop information — Open edit windows, size, location, and markers

4.12.1 Open Project

Choose Open Project from the Environment menu to choose the project file
in the Specify project fileto open dialog (Figure 4-11).

Specify project file to open [ 7] =]
File name: Folders:
d:Atimvprojectsimdds1

= Cancel |
mdds.pof s 5 d:h N
3 tim Metwork. .. |
25 projects
9 mdds1
¥
¥
List files of type: Dirives:
Project File (*PPF)  |~| | = d: godel-d =l

Figure 4-11. Specify Project File to Open Dialog Window

1. Enter the project namein the File name: text box or select the project
name from the list box below it.

2. Pressthe ok button to open the new project file or press the CANCEL
button to close the dialog without opening afile.

4.12.2 Save Project

Choose Save Project from the Environment menu to save the current project
in the currently specified file and pathname.
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4.12.3 Save Project As

Choose Save Project Asfrom the Environment menu to display the Specify
project fileto save dialog (Figure 4-12).

1. Enter the project namein the File name: text box or select the project
name from the list box below it.

2. Pressthe ok button to open the new project file or press the CANCEL
button to close the dialog without opening afile.

Specify project file to save

HE
File name: Folders:
d:\timhprojects\mdds1
. Cancel |

DS POL ... [T -

3 tim Metwork. .. |

£ projects

3 mdds1

Save file as type: Drives:

[Project Fite (~PPF) =] | = d: godel-d =]

Figure 4-12. Specify Project File to Save Dialog Window

4.12.4 Close/New Project

Choose Close/New Project from the Environment menu to:

Close an active current project file

* Open anew project

4.12.5 Setup Environment

Choose Setup Environment from the Environment menu to display the
Environment Settings dialog box.

The Environment Settings dialog contains these five tabs:
* General Environment
» General Editor

* Assembler/Compiler
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 EXE 1— Default: ICSO08GPW in-circuit simulator
 EXE 2 — Default: PROG0O8SW programmer
 EXE 3— Default: ICD08SW debugger
 EXE4
In the Environment Settings tabs, choose options by marking option buttons

(sometimes called radio buttons), check boxes, and entering information in text
boxes.

4.12.5.1 General Environment Tab

Click the General Environment tab in the Environment Settings dialog
(Figure4-13) to change optionsfor saving the project files, exiting the WinI DE
editor, and storing a filename to be passed to an external program as a
parameter.

Environment Settings
[ Azzembler/Compiler T EXE1 [Debugger] T E*E 2 [Frogrammer)
{General Environment; General Edior |

~Upon Exiting WIN IDE " OK
[ Auto-Save the current project
[v Auto-S ave All Files
I~ Ask user “Exit Application?"

—Saving the project

[¥ Also saves all open editor files

—ZFILEZ% Parameter passed to external programs is:

+ Currently edited filename

" Main filename -—- >

—If modified files exist just prior to external program execution:

[ Give uzer option to zave each file

Figure 4-13. Environment Settings Dialog
General Environment Tab

NOTE: Clicking the ok button on any tab saves all changes made in the Environment
Settings dialog and closes the dial og.

M68ICS08GP In-Circuit Simulator — Rev. 1.0 Operator’s Manual

MOTOROLA WinIDE User Interface 69

For More Information On This Product,
Go to: www.freescale.com



Freescale Semiconductor, Inc.

WinIDE User Interface

The General Environment tab offers these options:

Upon Exiting the Winl DE Editor

— Auto-Savethe Current Project — Select this option to save the

currently open project automatically, with the file extension .PPF,
without prompting. The editor savesall currently open fileswith the
current project. If thisoption is not selected, the editor prompts to
save the open project when exiting. This setting only has an effect if
aproject is open when exiting.

Auto-Save All Files— Select thisoption to save all open editor files
automatically, without prompting, when exiting. If this option is not
selected, the editor will prompt to save open files when exiting.

Ask user Exit Application — Select thisoptionto display an Exi t
Appl i cat i on confirmation messagewhen exiting. If thisoptionis
not selected, the editor will close without asking for confirmation
when the user chooses the Exit option from the File menu.

Saving the Project

— Alsosaveall open editor files— Select this option to save all open

editor files whenever saving the project file. If this option is not
selected, project/environment information is written to the project
files, but editor files are not saved when the Save Project option is
chosen from the Environment menu.

%FILE% Parameter passed to executable programsis— The

%1 LEYparameter specifies what is passed on the command linein
place of the %1 LE%string. The %-1 LE%string can be specified as a
command-line parameter for executable programs launched from within
the WinIDE editor.

Currently edited filename — Select this option to use the name of
the current active file (the window with focus) as the %1 LE%
parameter substitution.

Main Filename— Select thisoption to usethefilenameinthe M ain
filename edit box asthe %I LEYparameter substitution.

NOTE:  When using include files, the user must enter the full pathname of the file
containing the included filesin the Main filename edit box.
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» IfModified filesexist just prior toexternal program execution — All
executable programs which can be launched from the Winl DE editor
offer the option to save all open editor files before the executable is
launched.

— Giveuser option to save each file— Select this option to be
prompted to save each modified file before the external programis
launched. If this option is not selected, the external program runs
without asking for confirmation. The result may be that an external
program runs while modified files exist in the editing environment, a
circumstance that may be undesirable and lead to incorrect results.

4.12.5.2 General Editor Tab

Click the General Editor tab in the Environment Settingsdialog (Figure
4-14) to bring the Gener al Editor tab to the front. Use the General Editor tab
to change editing options such as indentation, word wrap, tab settings, and
filename types.

NOTE: To change font options, choose the Setup Fonts option from the Environment

menu.
Environment Settings ]
[ EXE (Simulation) ]
[ EXED OnCircuit Smulator) | EXE2 (Programmer) | EXE3(nCicuit Debugger)
Agzembler/Compiler T General Environment T General Editor
General Options | Word Wrap |
[X Auto-Indentation C Wrap to Window
[X Create Backup ) 'Wrap to Column __
ord Wrap ance
@ Waord Wrap OFF Cancel
—Tab Settings
C Fixed Tabs | Tab Size L=
O Real Tabs
@ Smart Tabs

Default File Type
* c.cpp C-source Files [x cl | jl
= inc Includ_e Files [=.inc]
= Ixt Text files [* txt) Mew File Filter [Example =doc )
== All files [=.7) |x doc |
Mew Filter D iption [Ex. D tz ]
|Documenls |
Add Hew Filter |

Figure 4-14. Environment Settings Dialog: General Editor Tab
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* General Options

Auto-Indentation — Select this option to place the cursor in the

column of thefirst non-space character of the previous line when the
ENTER key ispressed. If thisoption isnot checked, the cursor goesto
the first column. For example, if the current line begins with two tab
spaces, pressing the ENTER key will begin the next line with two tab
spaces, aligning the new line under the first text of the previous line.

Create Backup — Select this option to create a backup file
whenever afileis saved. The WinlDE editor will copy the current
disk version of thefile (the last save) to afile of the same name with
the .BAK extension, then save the current edited copy over the
editing filename. The default (and recommended) setting for this
option is on, giving the user the option to return or review the
previousversion of thefile. If thisoptionisnot selected, the currently
edited file will be saved, but no backup will be made.

* Word Wrap

Wrap to Window — Select this option to have the cursor wrap to the
left when it reachesthefar right side of thewindow. Thisletsthe user
see dl the text in the file without scrolling the line. If thisoption is
not selected, text wraps only when the ENTER key is pressed.

Wrap to Column — Select this option to wrap text to the left side
when the cursor reaches a specified column. Thisletsthe user see all
the text in the file without scrolling the line. Set the column number
at which text wrapping should occur inthe edit box to theright of this
option.

Word Wrap OFF — Select thisoption to turn text wrapping off. To
view or edit text, which does not fit horizontally in the window, use
the scroll controls. In general, this option should be on when writing
or editing code.

e Tab Settings

Fixed Tabs— Select this option to use spaces to emulate tabs.
Pressing the tab key inserts a number of spacesto bring the cursor to
the position of the next tab stop. Changing the tab size affects only
future tab spacings. Past tabs remain unchanged.

M68ICS08GP In-Circuit Simulator — Rev. 1.0

72

WinIDE User Interface MOTOROLA

For More Information On This Product,

Go to: www.freescale.com



Freescale Semiconductor, Inc.

WiInIDE User Interface
WinIDE Environment Options

— Real Tabs— Select thisoption to use actual tab characters. Pressing
the tab key insets atab character. The tab character isdisplayed asa
number of spaces determined by the tab size, but isreally atab
character. Changing the tab size affects the display of all tabsin the
file, present and future.

— Smart Tabs— Select this option to enable smart tabs:

i. If the previous line contains text, pressing the TAB key
advances the cursor to the same column as the beginning of
the next character group on the previousline.

ii. If the previous line does not contain text, smart tabs behave
as fixed tabs.

— Tab Size— Enter the number of spacesin atab. This setting affects
how all tabs operate: fixed, real, or smart tabs. This number isthe
default display size of all tab charactersand the sizein spaces of atab
in both fixed and smart modes. If thetab sizeis N, the tab stops are
al,N+1,2N+1, 3N+1 andsoon.

* Filename Types

— Aspart of the Environment Settings/General Editor options,
WinIDE allows a default file type to be set by using the file filter.
Thisisuseful when working primarily with onetype of file (although
afilter may also include a group of extensions). A list of thefilter
descriptions and their corresponding extensionsis displayed to the
left. To select afilter, use the Default File Type pull-down box on
the right to choose the file type. Also define filters and add them to
thelist by first entering the appropriate information into the boxesfor
New FileFilter and New Filter Description onthelower right, then
selecting the ADD NEw FILTER button. Filtersto be removed may be
deleted by highlighting afilter and using the REMOVE SELECTED
FILTER button.

4.12.5.3 Assembler/Compiler Tab

In addition to running an external compiler, other externa programs such as
third-party programmers, debuggers, or simulators may need to berun. The
WinI DE editor allows configuration of asmany asthree external programs: two
general-purpose programs and one compiler. Use the settings on the
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Assembler/Compiler tab of the WinIDE Environment Settings dialog to set
up externa programs.

Click the Assembler/Compiler tab heading in the Environment Settings
dialog (Figure 4-15) to bring the tab to the front. Use the options on thistab to
change the settings and parameters for the assembler or compiler path and type
and specify output, listing, and assembly preferences.

» EXE Path — Enter the full path and executable name of the compiler in
the text box. The extensions EXE/COM/BAT arelegal. For aDOS
executable or BATch file, create a PIF file to prevent the screen from
changing video modes when the executable runs.

Environment Settings

f General Environment T General Editar ]
EAssemhIelJ’Compilelir EXET [Debugger) T E=E 2 [Programmer]

.......................................................... —

EXE Path ID:\PEMIEHU\WINIDE\..\EASMW\cas | ’x—l
Cancel

Type IP&E CASMWxx Azzsembler j|
£ 10

Output Control | [ Listing Options

[+ Output 519 Dbject [+ Show Cycles in Listing
[+ Output Debug File [+ Expand Includes in Listing
[+ Output Listing File [+ Expand Macros in Lizting

A Ll P
vy I

E
relerences

[+ Show Assembler Progress [+ Save Files Before Assembling
[~ Wait for Assembler Result [~ Sound Bell on Error

Figure 4-15. Environment Settings Dialog:
Assembler/Compiler Tab

* TYPE — Click onthe downward-pointing arrow to theright of the Type
list box to display the compiler types. Click on the compiler typeto select
it. The optionsin the Assembler/Compiler tab change according to the
compiler type chosen:

—  With the CASMO08W compiler selected, a number of compiler
options are available.

— If adifferent compiler is selected, options allow the user to specify
the parameters to pass to the compiler.
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* Output Control — These options specify the output files that the
assembler will create:

— Output S19 Object — Select this option to have the assembler
output an S19 object file. The S19 object file contains the compiled
instructionsfrom the program assembled. The output S19filehasthe
same name as the assembly file, but with the .S19 extension.
Appendix A. S-Record I nfor mation gives more information about
the S19 file format.

— Output Debug File— Select this option to have the assembler
produce a debug .MAP file. The debug .MAP file contains symbol
information as well as line number information for source-level
debugging from the program assembled. The output debug file has
the same name as the assembly file, but with the .MAP extension.

— Output Listing File— Select this option to have the assembler
produce alisting file. The listing file shows the source code as well
as the object codes that were produced from the assembler. Listing
files are useful for debugging as they let the user see exactly where
and how the code assembled. The output listing file has the same
name as the assembly file, but with the .LST extension.

» Listing Options— These options specify how the assembler generates
the listing file:

— Show Cyclesin Listing — Select this option to include cycle
information for each compiled instruction in the listing (.LST) file.
View the cycle information to see how long each instruction takes to
execute. The cycle count appearsto theright of the address, enclosed
in brackets.

— Expand Includesin Listing — Select this option to expand all
include files into the current listing file. This lets the user view all
source filesin amain listing file. If this option is not checked, only
the$l ncl ude statement for each included file will be seen, not the
sourcefile.

— Expand Macrosin Listing— Select this option to expand all
macros into the listing file. Each time the macro is used, the listing
will show the instructions comprising the macro. If thisoption is not
selected, the user will see only the macro name, not its instructions.
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* Assembly Preferences

Show Assembler Progress— Select thisoption to display a pop-up
window showing the current assembly status, including:

» Passthe assembler is currently on
* File currently being assembled
 Line currently being assembled

If this option is not checked, the user must wait for the assembly
result to be displayed on the status bar at the bottom of the
Environment window.

Wait for Assembler Result — Select this option and the Show
Assembler Progress option to cause a progress window displaying
the assembly result to stay up when assembly is done. The assembly
result window will remain until it is dismissed by clicking the ok
button. In general, do not select this option, as the assembler results
are shown in the status bar at the bottom of the WinlDE window.

Save files before Assembling — Select this option to save all open
filesto disk before running the assembler. Thisisimportant because
the assembl er/compiler reads the file to be compiled from the disk,
not from the open windows in the WinIDE editor. If the file is not
saved before assembling it, the assembler will assemble the last
saved version. In general, leave this option checked.

Sound Bell on Error — Select this option to have the assembler
beep if it encounters an error.

Other Assembler/Compiler — If the Other Assembler/Compiler is

chosen from the Type list, the WinlDE editor offers these additional
options.

Options— Enter the optionsto passto the compiler on the command
line. Such options generally consist of switches that instruct the
compiler and afilename. Enter the %I LE%string in the command
lineto insert either the current filename or the filename specified in
the Main Filename option in the EXE Path text box of the General
Environment tab options (Figure 4-13).
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— Confirm command line — Select this option to display awindow
describing the desired executabl e and the parametersthat should pass
to the executable, just before the assembler/compiler isrun. This
gives the option to cancel the assemble/compile, continue as
described, or modify parameters before continuing with the
assembly. If this option is not selected, the assembler/compiler runs
without prompting to confirm parameters.

— Recover Error from Compiler — Select this option to have the
Winl DE editor attempt to recover error/successinformation from the
assembler/compiler and open the file with the error line highlighted
and displayed in the status bar when an error is encountered. For this
feature to work, the Error Filename and Error Format options
must also be set in thistab. If thisoption isnot checked, the WinIDE
editor will not look for a compiler result and will not display the
resultsin the status bar.

— Wait for compiler to finish — Select this option to have the
WinIDE editor disable itself until the compiler terminates. This
option must be selected for the editor to attempt to recover
error/success information from the assembler/compiler. Further,
turning this option on prevents the user from running external
programs from the editor that may require compilation or assembly
results. If this option is not selected, the editor starts the
assembler/compiler and continues letting Windows' multitasking
capabilities take care of the program.

— Savefiles before Assembling — Select this option to save all open
filesto disk before running the assembler. This can be very important
since the assembler/compiler reads the file to be compiled from the
disk and not from the memory of the WinlDE editor. If thefilebeing
assembled isn't saved, the assembler or compiler will assemble the
last saved version. For this reason, this option should remain
checked.

* Error Format— Click thedown arrow to theright of the Error For mat
list box to display thelist of error formats (Figure 4-16). If the WinIDE
editor is to attempt to read back an error from a compiler, it must
understand the error syntax. This option lets the user select an error
format from alist of supported formats. If the Recover Error from
compiler option is checked, and the filename specified in the Error
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Filename text box isfound, the editor parses that file from end to
beginning looking for the error. If the editor finds an error, it opens the
file, highlights the error line, and displays the error in the status bar.

PFiE Compslible
S05 C-Compiles
Mecanzoll Compabilids
B land Coimgalilihe

Figure 4-16. Error Format List

* Error Filename — Enter the filename to which the editor pipes the
compiler/assembler error output. Some compilers provide a switch for
piping error output to afile; othersrequire that this be handled manually.
Asmost compilersare DOS-based, abatch file can be created into which
to pipe the output. For example:

COWPI LER  OPTIONS > ERROR. TXT

This batch file creates the file ERROR.TXT and sends the
assembler/compiler output to that file. Most C compilersrequire a batch
fileto run the compiler through its various steps (compiling, linking), to
which the user may add a pipe for error output.

Once the environment reads this error file, the WinIDE editor displays
the results and then deletes the error file. To keep acopy of thefile, add
such instructions to the batch file.

4.12.5.4 Executable Tabs: EXE 1-3

Choose either the EXE 1 (in-circuit smulator), the EXE 2 (programmer), or
the EXE 3 (debugger) tab in the Environment Settingsdialog to bring the tab
to the front. Enter options for the general-purpose external programs, for
example, ICS08GPW, that will be used with thisproject. Figure4-17 illustrates
the tabs. The options are the same for all tabs.
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Figure 4-17. Environment Settings Dialog: EXE Tabs

* Type— Enter adescription of the executable typein the Type text box.
This string will appear in other parts of WinlDE editor. The default for
Executable 1 is debugger. For the ICSO08GPW, the user may choose to
change the Typeto ICS. Thiswill change the label on this tab and
elsewhere in the dialog.

— EXE Path — Enter the full path and executable name of Executable
linthe EXE Path text box. The executable name may havean .EXE,
.COM, or .BAT extension. For aDOS-based executable or batchfile,
the user may choose to create a PIF file to prevent the screen from
changing video modes when the fileis run.

— Options — Enter the options to be passed to the executable on the
command line in the Optionstext box. In general, options will
consist of switches that instruct the executable from the command
line. Add afilename using the %1 LE%string. The %~ LE%string
inserts either the currently active filename or the filename specified
by the %1 LEYparameter, set in the %1 L E%parameters to passto
the external programsfield in the General Environment tab.

— Confirm Command line befor e running — Select this option to
display awindow describing the executable to be run and the
parameters which will be passed, just before the assembl er/compiler
isrun. Thisgivesthe option to cancel the assemble/compile, continue
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as described, or modify parameters before continuing. If this option
isnot selected, the assembl er/compiler will be run without prompting
to confirm parameters.

— Saveall files before running — Select this option to save all open
filesto disk before running the executable. Thisisimportant since
external programs that must read the edit file read only the last
version saved to disk. In general, always select this option.

4.12.6 Setup Fonts

Select the Setup Fonts option in the Environment menu to open the Setup
Fonts dialog (Figur e 4-18) to change font options in the editor.

Font <]
Fart shyle: Size:
|Hegular 10 |LI
Courigr - =9 =
T Courier Mew Italic Cancel
Bold
M5 LineDraw Bald ltalic
Termninal
— Elffect: —Sampl
™ Strikeout aEve
E] Z
[~ Underline Y
LColor:
E =ck - Script:
“w'esten - I

Figure 4-18. Setup Fonts Dialog Window

* Font — The Font text box displays the name of the current font. To
change the current font, select another font name from the Font list. Use
the scroll arrows if necessary to view all the font choices.

* Font Style— The Font Style text box displays the name of the current
font style. To changethe current font style, select another font style name
from the Front Stylelist.

» Size— The Size text box displays the current font size. To change the
size, enter a new number in the text box or choose afont size from the
list.
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» Effects— Toggle special font effects:

— Strikeout — Choose this option to produce a horizontal
strike-through line in the selected text

— Underline— Choose this option to produce a horizontal underscore
line below the selected text

* Color — Choosethetext color from the drop-down list box. Click onthe
downward pointing arrow to display the Color list. Use the scrolling
arrows to view all of the choices, if necessary.

» Sample— AsFont options are chosen, an example of the text that will
result is shown in the Sample area.

» Script — If multilingual support isinstalled, use this option to choose a
non-Western script.

4.13 WinIDE Search Options

This section describes the WinIDE Sear ch menu options for specifying search
criteriaand entering aline number to go to in asourcefile.

To perform asearch operation, click once on the Sear ch menu to open the menu
(Figure 4-19). Click on the option to execute.

Find... Crl+F
Beplace.. Chl+R
Fitd mest B3

Gotaoline...

Figure 4-19. Search Menu
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4.13.1 Find

Choose the Find option from the Sear ch menu to open the Find dialog (Figure
4-20). In the Find what: box, enter the string to search for. The search will be
performed in the active WinlDE editor source window.

Find x|
Find what: ||

™ Match whole word anly Direction Cancel |
I Match case £ Up g Down

Figure 4-20. Find Dialog Window

Enter the search string and choose from these options to refine the search:

* Match wholeword only — Choose this option to limit the search to
whole words and not character strings that are part of alonger word or
string.

» Match case— Choosethisoptionto perform acase sensitive search, that
is, to find words with a specific uppercase and/or |owercase arrangement.

* Direction — Up/Down: Click on an option to direct the search:

— Choose the Down option to direct the search from the current cursor
position in the text to the end or bottom of thefile.

— Choose the Up option to direct the search from the current position
in the text to the beginning or top of thefile.

Press the FIND NEXT button to start the search.

NOTE: TheFindwindow is modeless and can remain open, allowing the user to
interact with either the Find dialog or the source window.

Alternatives. Press CTRL + F. Thisisthe keyboard equivalent to selecting the
Sear ch-Find menu option.
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Select the Replace option to open the Replace dialog (Figur e 4-21) to search
for and substitute text in the active source window.

Find what: Ireadeed Find Mext

Feplace with: | BReplace

Feplace Al
™ Match whale word only

e

Cancel
[ Match case

Figure 4-21. Replace Dialog Window

In the Find what text box, enter the text string to find; in the Replace with text
box, enter the text string to replace it with. Refine the search using the M atch
wholeword only or Match case options.

» Match wholeword only — Choose this option to limit the search to
whole words and not character strings that are part of alonger word or
string.

» Match case— Choosethisoptionto perform acase sensitive search, that
is, to find words with a specific uppercase and/or |owercase arrangement.

Press the CANCEL button to close the Replace dialog.

Alternatives. Press CTRL + R. Thisisthe keyboard equivalent to selecting the
Sear ch-Replace menu option.

Select the Find Next option from the Sear ch menu to find the next occurrence
of the previous search string without displaying the Find dialog.

Alternatives. Press F3. Thisisthe keyboard equivalent to selecting the
Sear ch-Find Next menu option.
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4.13.4 Go to Line

Select the Go to Line option from the Sear ch menu to open the Goto Line
Number dialog (Figure 4-22). Note line numbers in the status bar and use the
dialog to navigate between points in the text.

Go to Line Humber

Enter Line Humber [1 to 15])
[14 |

|/ 1].4 | |x Cancel |

Figure 4-22. Go to Line Number Dialog Window

Thedialog instruction includesthe range of line numbersavailablein the active
window. Enter the line number to go to, and press the ok button.

4.14 WinIDE Window Options

Operator’'s Manual

This section describes the WinIDE Window menu options for managing the
arrangement of open client windows in the main WinlDE window.

To perform aWindow operation, click once on the Window menu to open the
menu (Figur e 4-23). Click on the option to execute.

LCascade

Tile

Arrange lcons
Minimize Al

Split

1 CAPEMICROMNCS08GP308_GP20.4A50
v 2 CAPEMICROMCSORGPWAGP20_SCLASK

2 CAPEMICROMCS0SGPwWAGR20TMIC.ASM
4 CHPEMICROMCS08GPAWAGF20TMOC.ASM

Figure 4-23. WinIDE Window Menu
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4.14.1 Cascade

Select the Cascade option from the Window menu to arrange the open source
windows in overlapping or "cascaded" style (Figure 4-24), like fanned cards.
In thisarrangement, open source windows are all set to the same size and shape,
one overlapping the other from the upper left hand to the lower right hand
corner of the WinlDE main window, with their title bars visible.

5 WIN IDE - [HC0BGP20.PPF]
Fie Edit Envionment Seach Window Help

HREERNEEERBEEERE
=; C:\PEMICROMNCS08GPWAS08_GP20.ASM 8 [= B
= C:\PEMICROMCS08GPWAGP20TMOC.ASM = 10fx]

xx  APPS NOTE AN127Y4 :|
7 == SCI EXAMPLE

7 == This program illustrates the basic operation of transmitting and
1 == receiving data packets using the SCI on the 68HGZBXL36 with CGHA.
| == pssembled with IASHES Ver. 3.63

| BAUD EQU $08 ; Baud rate set to default value.
| scel EQU $13 s SGI Control Register 1
| Loops EQU 7 s Bit 7: Loop Hode Select Bit
| ENSCI EQU 6 ; Bit 6: Enable SCI Bit
| TXINU EQU 5 s Bit 5: Transmit Inversion Bit
4on EQU 4 ; Bit 4: Mode (Character Length) Bit
| wAKE EQU 3 s Bit 3: wake-up Condition Bit
ooy EQU 2 s Bit 2: Idle Line Type Bit
| PEN EQU 1 s Bit 1: Parity Enable Bit
| oPTY EQU [ s Bit 8: Parity bit
| scc2 EQU $14 ; SGI Control Register 2
| SCTIE EQU 7 s Bit 7: SCI transmit Interrupt Enable Bit
| TCIE EQU 6 ; Bit 6: Transmission Complete Interrupt Enable
H Bit
EQU 5 s Bit 5: SCI Receive Interrupt Enable Bit

11 Total 125 Top: 1 Bytes: 6327 Insert

Figure 4-24. WinIDE with Subordinate Windows Cascaded

To choose awindow from the cascaded display, click onitstitle bar. Thismoves
the selected window to the top of the stack and makes it the active window.
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4.14.2 Tile

Select the Tile option from the Window menu to arrange the open source
windowsin tiled fashion (Figure 4-25). The user will see the entire window
border for each, although not necessarily the window's entire contents.

o WIN IDE - [HCO8GP20.PPF] [_[O] =]

Fie Edit Epvionment Seach Window Help

A e Y

s C:\PEMICROM CSOBGPWAGP20_SCIASM |9 [=] A || .= C:\PEMICROAICS 08GPWAGP20TMIC ASM 8 [=] B

! Al =
#x APPS NOTE AN127H # This softuare will feature the 68BHCOBXL36 Timer Interfac
%% SEI EXAMPLE « input capture example. A specified channel will receive
. # periods and interrupt the CPU on a specified edge.
## This program illustrates the basic operation of transm # Assembled with IASHOS Uer. 3.03
«x receiving data packets using the SCI on the 68HC708XL3 *
#%  Assembled with 1ASHOS Ver. 3.03 # Register Equates
TSCG equ $20 ; Timer Status & Control Register
TDHA equ $21 ; Timer DHMA Select Register $21
BAUD EQU 400 ; Baud rate set to default TCNTH equ $22 ; Timer Counter Register Hi $22
sce1 EQU $13 : SCI Control Register 1 TCNTL equ $23 ; Timer Counter Register Lo $23
LooPS Equ 7 ; Bit 7: Loop Mode Select THODH equ $24 ; Timer Counter Modulo Register Hi
ENSCI Equ 6 ; Bit 6: Enable SCI Bit THODL equ $25 ; Timer Counter Modulo Register Lo
TRING Equ H ; Bit 5: Transmit Inversio TSeo equ $26 ; Timer Channel © Status & Control
[} Equ u ; Bit 4: Mode (Character L TCHOH equ $27 ; Timer Channel 8 Register Hi $27
WAKE Equ 3 ; Bit 3: Wake-up Condition TCHOL equ $28 ; Timer Channel 8 Register Lo $28
ILTY Equ 2 ; Bit 2@ Idle Line Type Bi TSE1 equ $29 ; Timer Channel 1 Status & Control
PEN Equ 1 ; Bit 1: Parity Enable ai:J_J TCHH equ $2a ; Timer Channel 1 Register Hi $2a
» v
* . A
* This software will feature the 68HCOBXL36 Timer Interfac :i org ran_address
* output compare example. A signal with 58% duty cycle an
« period will be generated on a specified channel. H
« Assembled with IASHOE Ver. 3.03 enable: pshh snegate 18 usec tim
* con 1,5p
* Register Equates pulh
TSC equ ; Timer Status & Control Register conx _
ToHA equ ; Timer DMA Select Register $21 aix "
TGNTH equ imer Counter Register Wi $22 sthx address ssave negative
TENTL equ imer Counter Register Lo $23 ldhx #t_sous
THODH equ imer Counter Hodulo Register Hi 1da #st
THODL equ imer Counter Hodulo Register Lo bsr qnul
TSGO equ imer Channel @ Status & Control 1da "5t
TGHOH equ imer Channel ® Register Hi §27 bsr qnul
TGHOL equ ; Timer Channel 8 Register Lo $28 lda w16t
TSC1 equ ; Timer Channel 1 Status & Control bsr qnul
TCH1H equ ; Timer Channel 1 Register Hi Sza_J;j ldnx ne sclear return E:J;j
i 2| 7| sl 2
| 11 | Todl 125 Top: 1 | Byles 637 | Inset 1

Figure 4-25. WinIDE with Subordinate Windows Tiled

If the contents of asource window cannot be displayed in their entirety, usethe
scroll bars. Thetiled arrangement is practical to use when cutting and pasting
from one window to another.
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4.14.3 Arrange Icons

Select the Arrange | cons option from the Window menu to rearrange theicons
of minimized windows into columns and rows at the bottom of the WinIDE
main window (Figur e 4-26).

% WIN IDE - [HCOBGP20.PPF]
File Edt Enviorment Search Window Help

aldlZlelw [EEm] [szEls] |4

= C:\PEMICROMCSO8GPWAGP20TMOC.ASHM

c= CAPEMICROACS 08GPW\HC20PWM1.ASM

* This software will feature the 68HCOSXL36 Timer Interface HModule in an
* unbuffered PUM example. A periodic waveform with specified duty cycle
* and period will be generated on a specified channel.

* Assenbled with IASHOS Uer_ 3.03

* Register Equates
equ §20 ; Timer Status & Control Register §20
equ ; Timer DHA Select Register §21
equ ; Timer Counter Register Hi §22
equ ; Timer Counter Register Lo $23
equ ; Timer Counter Hodule Register Hi §24
equ ; Timer Counter Wodule Register Lo §25
equ ; Timer Channel O Status & Control Register
equ ; Timer Channel O Register Hi §27
equ ; Timer Channel 0 Register Lo $28
equ ; Timer Channel 1 Status & Control Register
equ ; Timer Channel 1 Register Hi $2a
equ ; Timer Channel 1 Register Lo $2b
equ ; Timer Channel 2 Status & Control Register
equ ; Timer Channel 2 Register Hi $2d
equ ; Timer Channel 2 Register Lo $2e
equ ; Timer Channel 3 Status & Control Register
equ ; Timer Channel 3 Register Hi $30
equ ; Timer Channel 3 Register Lo $31

T B T [ B T
T EADev EETE [ BV T

1 Total: 33 Top: 1 Butes: 435 Insert

Figure 4-26. WinIDE: One Source Window Displayed,
Remaining Windows Minimized
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4.14.4 Minimize All

Select the Minimize All option from the Window menu to minimize all open
source windows and display them asicons at the bottom of the WinIDE main
window (Figure 4-27).

Figure 4-27. WinIDE with Subordinate Windows Minimized
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4.14.5 Split

Select the Split option from the Window menu to divide the active source
window into two or more separate panes, each capable of displaying adifferent
view of the samefile. Totogglethe split window view, click on the Split option.
A check mark appears beside the option when the split view isin effect.

Adjust the relative size of the panes by dragging the split bar, a double
horizontal line separating the panes. Position the pointer over the split bar until

it changes to the split pointer (Figur e 4-28).

5385y 2y

FEFf T |

- ikl
e

Figure 4-28. WinIDE Cascaded Windows with Active Window Split
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5.2 Introduction
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This chapter describes the operation of the CASMO08W assembler, including
methods for interfacing with the assembl er from the WinI DE, setting assembler
options and directives, generating and using output files and formats, and
understanding assembl er-generated error messages.

To be used in the target microcontroller CPU, the source code for the program
must be converted from its mnemonic codes to the machine code that the target
CPU can execute. The CASM assembler program accomplishesthis by reading
the source code mnemonics and assembling an object code file that can be
programmed into the memory of the target microcontroller. Depending on the
parameters specified for the assembler, other supporting files can be produced
that are helpful in the debugging process.

When the user clicks on the ASSEMBLE/COMPILE FILE button or uses the F4
hotkey in the WinIDE, the CASM cross assembler is activated to process the
activefilein the WinlDE main window according to the parameters entered. In
addition to two kinds of object codefiles, the assembler produces.MAP and/or
LST filesaswell.

Listing filesshow the original source code, or mnemonics, including comments,
aswell as the object code translation. Use this listing during the debugging
phase of the development project. It also provides a basis for documenting the
program.
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5.3 CASMO08W Assembler User Interface

The assembler interface consists of awindow that appears briefly in the
WinlDE main window during assembly. This window (Figure 5-1) contains
information about the file being assembl ed:

* Main File— Path and filename of the main file being assembled

* Current File— Path and filename of the current file being assembled
o Status— Assembler status as the assembly proceeds

e Current Line— Current line position of the assembler

» Total Lines— Total number of linesin the file being assembled

.. WIN IDE - [HCOBGP20.PPF] =l
Fle Edit Emvienment Search Window Help

alalZofw] [E[e] [e[EE]s] [
I

2 C:APEMICRDAICSD8GPWAHC20PWH 1 ASH
# unbuffered PWH example. A periodic waveform with specified duty cycle

% and period will baanmawatod an o cnocifiod chonnad
* Assenbled with In RENESLIILY [_O[X]
*

*
*

*

*

*

*

* = Register Equates  MainFile: ..:ICSOBGPW:HC20PWW1.ASM ‘
} TSC qu

T Igmu ! Cumrent File : .. ICS0BGPW.HC20PWH1.ASM ‘
T/ TENHTL

T THODH Status:  Pass 2 : Assembling r
T THoDL u 3
T 715C0 pister $26
T TCHeH
T
T
T
T
T
T
T
T
T
T

TCHBL Cument Line : 32 ‘ Total Lines: 37
TsC1 u

UNBUF_INIT:
# set up channel x for unbuffered PWH
mov H#TOE+$30+PRESCLR,TSC ; stop and reset TIHM, select
; prescaler, TOE
1dx #TSCO+CHOFFSET ; point to channel x SCR (H reg=66)" 1lda #CHIE+HOD+EDG+TOU
X ; store channel ICAP control info
#DUTYHI ; specified duty cycle
1,% ; store in timer channel reg.
1da #DUTYLO
sta 2,x

pister $29

Bl

mov #PERHI,THODH ; store specified period
mov #PERLO,THODL

cli ; enable CPU interrupts (delete this
; lipe if polling)
bclr BIT5,TSC ; enable timer counter

I | Towbs | Tem5s | Buess#TE | Insen

Figure 5-1. WinIDE with CASM08W Assembler Window Displayed
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5.4 Assembler Parameters

The CASMO08W assembler may be configured by passing parametersin either
of two ways:

¢ From the WinIDE editor, as described in 4.7 Command-Line
Parametersand 4.12.5.3 Assembler/Compiler Tab.

* From the command line, by using Windows 95 (or later version)
Program Item Property dialog. Refer to the Windows documentation
for information on this procedure.

The following parameters may be entered in any order. To specify multiple
parameters, separate them with spaces. All parameters default to off.

* Fi | enane — Required parameter specifying the path name and
filename of the CASMO8W assembler executable

S — Optional parameter to generate Motorola .S19 S-record object file
* L — Optiona parameter to generate an .L ST listing file

* D— Optional parameter to generate P& E Microcomputer Systems, Inc.
.MAP debugging file

« H— Optional parameter to generate Intel® hex object file

* C— Optiona parameter to show cycle countsin listing file

*  M— Optiona parameter to expand MACROS in listing file

* | — Optiona parameter to expand INCLUDE filesin listing file

*  Q— Optiona parameter to suppress screen writes except errors

Example:
C.\ CASM CASMOSBW EXE MYFILE S L D
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5.5 Assembler Outputs

This section describes the assembler outputs.

5.5.1 Object Files

When an object file in the command-line in the Program Item Propertiesin
Windows s specified, using the S or H parameters, the object fileis created
during assembly. The object file has the same name as thefile being assembl ed,
with the extension .HEX or .S19, depending on the specification given:

» Motorolausesthe S-record 8-bit object code file format for object files.
For more information, see Appendix A. S-Record I nformation.

» _.HEX istheIntel 8-bit object code format.

In either case, the object code file produced by the CASM08W assembler isa
text file containing numbers that represent the binary opcodes and data of the
assembled program. This object code file can be sent to the MCU using a
programmer or bootstrap program, at which timeit is converted to the binary
format required by the target CPU.

The object filename depends on the choice made in the command line of the
Windows Program Item Properties. By default, the object filenameisthat of
the file being assembled, with the proper object file format extensions. An
existing file with the same name will be overwritten.

5.5.2 Map Files

If amap file using the D parameter is specified, the P& E debug .MAPfileis
created during the assembly. P& E Microcomputer Systems products (such as
the MMDS and the MMEV S) use these map files during the source-level
debugging process.

Map files contain the directory path information under which they are created,
and cannot, therefore, be moved to anew directory. If the map file must be used
from adifferent directory, place the file in the new directory and reassemble,
using the map file option D in the Windows command line.

M68ICS08GP In-Circuit Simulator — Rev. 1.0 Operator’s Manual

MOTOROLA CASMO8W Assembler Interface 95

For More Information On This Product,
Go to: www.freescale.com



Freescale Semiconductor, Inc.

CASMO8W Assembler Interface

5.5.3 Listing Files
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Listing files display each line of source code and the resulting (assembled or
compiled) object code. Listing files show exactly how and where each codewas
assembl ed.

If alisting file in the environment settings is specified, it is created during
assembly. Thelisting file will have the same name as the file being assembled,
with the .LST extension, and will overwrite any previous file with the same
name.

Listing files contain these fields in the following format:
AAAA [ CCl WWW\W LLLL Source Code .

Where:

AAAA The first four hexadecimal digits are the address of
the command in the target processor memory.

[ CC The number of machine cycles used by the opcode.
This value, which always appears in brackets, isa
decimal value. If an instruction has several possible
cycle counts (as would be the case when the
assembler encounters a branch instruction) and the
assembler cannot determine the actual number of
cycle counts, the CC field will show the best case
(lowest numbe).

VWWWW Hexadecimal digits (the number of digits dependson
the actual opcode) represent values put into that
memory address.

LLLL Line count

Source code Theactual source code
The symbol tablelisting every label and itsvalueisat the end of thelisting file.

If alisting fileusing the L parameter in the Windows command lineis specified,
afile with the same name as the file being assembled and the extension .L ST
can be produced by the assembler. Thisfile servesasaprogram listing showing
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the binary numbers that the CPU needs, alongside the assembly language
statements from the source code.

For more information about using the assembler listing directives, see the
summary of assembler directivesin Table 5-2.

Error files contain assembly error information. The CASMO08W highlights any
errorsthat it encounters during the assembly and displays the error message in
the CASM08W window. Depending on the environment settings, the assembl er
may also open the file in which the error was encountered and create an error
file with the assembly filename and the .ERR extension.

5.5.5 Files from Other Assemblers

It is possible to use files produced by another assembler with the CASM08W
assembler, providing they are properly prepared before using. To prepare a
source file from athird-party assembler for use with the CASM08W, follow
these steps:

1. Precede all comments by a semicolon.

2. Using the WinIDE (or other editor) global search and replace command,
change any assembler-specific directives, listing directives, pseudo
operations, etc., as required to create afile which is compatible with the
CASMO8W. Remember that assembler directives must begin with the
characters $, / , . , or #, and must begin in column 1.

3. If necessary, use the BASE directive to change the default base for the
operands. (CASMO8W defaults to hexadecimal base.)
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5.6 Assembler Options

NOTE:

The CASMO08W assembler supports all Motorola opcode mnemonics.

Opcode mnemonics cannot start in column one. If alabel beginstheline, there
must be at least one space between the label and the opcode.

5.6.1 Operands and Constants

Operator’'s Manual

Operands are addresses, |abels, or constants, as defined by the opcode.
Assembly-time arithmetic is allowed within operands. Such arithmetic may use
these operations:

* multiplication
/ division
+ addition
- subtraction
left shift
right shift
% remainder after division
& bitwise and
| bitwise or
A bitwise xor

Operator precedence follows algebraic rules. Use parentheses to alter
precedence. If an expression contains more than one operator, parenthesis, or
embedded space, the entire expression must be put inside braces ({ } ).

jmp start ;start is a previously defined |abel

jmp start+3 ;junmp to location start + 3

jmp (start > 2) ;junp to location start divided by 4

Constants are specific numbers in assembly-language commands. The default

basefor constantsis hexadecimal, but it can be changed using the Change Base
Address dialogs for the Memory and Code windows. To temporarily override
the default base, use either the appropriate prefix or suffix (Table 5-1), but not
both.
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The assembler also accepts ASCII constants. Specify an ASCII constant by

enclosing it in single or double quotes. A character ASCII constant has an

equivaent value: ‘A’ isthe same as 41H. An example of a string constant is:
db “this is a string”

Table 5-1. Change Base Prefixes/Suffixes

Base Prefix Suffix
2 % Q
8 @ O
10 ! T
16 H

5.6.2 Comments

Use semicolons to delineate comments. A comment may start in any column
and run until the end of itsline. Additionally, if any line has an asterisk (*) or
semicolon (;) in column 1, the entire line is a comment.

5.7 Assembler Directives

Assembler directives are keywords that control the progress and the modes of
the CASMO8BW assembler. To invoke an assembler directive, enter a/, #, or $
asthefirst character of aline. Enter the directive immediately after thisinitial
character, along with the appropriate parameters values.

Directives supported by the assembler vary according to manufacturer.

Table 5-2 summarizes the CASMO08W assembler directives. A caret ()
indicatesthat a parameter value must follow the directive. Note also that a space
must separate a directive and its parameter value.

5.7.1 BASE
The BASE assembler directive changes the default base of the current file. The
parameter specified must be in the current base or have a base qualifier (prefix
M68ICS08GP In-Circuit Simulator — Rev. 1.0 Operator’s Manual
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or suffix). The next base remainsin effect until the end of the file or until
another BASE directiveis entered.

The original default base is hexadecimal, but the default can be changed to
binary, octal, or decimal default bases instead. It is good practice to specify a
base explicitly to be always sure that base is currently in effect.

The CASMO08W assembler contains an internal counter for instruction cycles
called the cycle adder. Two assembler directives, CYCLE_ADDER_ON and
CYCLE_ADDER_OFF, control this counter.

When the assembler encountersthe CY CLE_ADDER_ON directive, it clears
the cycle adder. The cycle adder starts arunning total of instruction cycles as
subsequent instructions are assembled. For instructions that have variable
numbers of instruction cycles, the cycle adder uses the smallest number.

When the assembler encountersthe CY CLE_ ADDER_OFF directive, it writes
the current cycle-adder value to the .L ST file and disables the cycle adder.

M68ICS08GP In-Circuit Simulator — Rev. 1.0

100

CASMO8W Assembler Interface MOTOROLA

For More Information On This Product,
Go to: www.freescale.com



Freescale Semiconductor, Inc.

CASMO8W Assembler Interface
Assembler Directives

Table 5-2. Assembler Directives

Directive

Action

BASE

Change the default input base to binary, octal,
decimal, or hexadecimal.

CYCLE_ADDER_OFF

Stop accumulating instruction cycles and print the
total.

CYCLE_ADDER_ON

Start accumulating instruction cycles.

INCLUDE ~ Include specified file in source code.
MACRO # Create a macro.

MACROEND End a macro definition.

RAMEND ~ Set logical end of RAM space.
RAMSTART » Set default for ramloc pseudo operation.

Conditional Directive

Action

SET

Sets the value of its parameter to true.
Maximum number of SETs is 25.

SETNOT

Sets the value of its parameter to false.
Maximum number of SETNOTS is 25.

IF or IFNOT

Determines the block of code to be used for
conditional assembly; the code between the IF
and ENDIF will be assembled if the given
parameter value is true; the code between
IFNOT and ENDIF will be assembled if the
parameter value is false.

ELSEIF

Provides alternative to ENDIF when precedes
ENDIF; for example, if the parameter value is
true, the code between IF and ELSEIF will be
assembled, but the code between ELSEIF and
ENDIF will not be assembled. If the parameter
value is false, code between IF and ELSEIF will
not be assembled, but code between ELSEIF
and ENDIF will be assembled.

ELSEIF gives the same alternative arrangement to
a directive sequence that begins with IFNOT.

ENDIF

See IF, IFNOT, ELSEIF.
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5.7.3 Conditional Assembly

5.7.4 INCLUDE
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The CASMO08W assembler allows the user to specify blocks of code to be
assembled only upon certain conditions. To set up such conditional assembly
procedures, use the conditional assembler directives summarized in Table 5-2.

Example of conditional assembly directives:

$SET debug ;sets debug = true
$SETNOT t est :sets test = fal se
nop ; al ways assenbl es
nop ; al ways assenbl es
$I F debug ;i f debug = true
jmp start ; assenbl es

$ELSEI F ;if debug = fal se
jmp end ; does not assenbl e
$ENDI F ;

nop ; al ways assenbl es
nop ; al ways assenbl es
$IF test if test = true
jmp test ; does not assenbl e
$ENDI F ;

If the CASMO08W assembler encountersthe INCLUDE directive, it takessource
code from the specified fileand continuesuntil it encounters another INCLUDE
directiveor until it reachesthe end of the mainfile. When the assembl er reaches
the end of the main file, it continues taking source code from the file that
contained the include directive.

The file specification of the INCLUDE directive must be in either single or
double quotes. If thefileisnot in the current directory, the specification should
also include the full path name as well as the filename.

The user may nest INCLUDE to amaximum depth of 10, that is, each included
file may contain up to 10 additional included files.

Examples:
$I NCLUDE “I NI T. ASM
$I NCLUDE “C:\project\init.asnr"
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5.7.5 MACRO

A macro is anamed block of text to be assembled. Similar in some waysto an
included file, the macro allows labels and parameter values.

The MACRO directive begins the macro definition. The name of the macro is
the parameter value for the MACRO directive. All subsegquent code, until the
assembler encounters the MACROEND directive, is considered the macro
definition.

Assembler directives may not be used within a macro, nor does the definition
require parameter names. Instead, the macro definition includes the sequential
indicators %n for the nt parameter values of the macro call. The assembler will
ignore parameter values on the MACRO directive line, so such values may be
helpful for internal documentation.

Example:

This macro example illustrates a macro that divides the accumulator value
by 4.

$MACRO di vi de_by_4 ;starts macro definition

asr a ; di vi des accunul ator by 2

asr a ; divides quotient by 2

$MACROEND ;ends macro definition
This macro example illustrates a macro that creates atime delay:

$MACRO del ay count

| daa #3$01
| oop: deca

bne | oop
$MACROEND

In this macro, the CASM08W assembl er ignores the parameter count on the
MACRO directive line. The parameter count merely indicates the role of the
parameter val ue passed to the macro. That valueis substituted for the sequential
indicator %1. The first time this macro is called, the CASMO08W assembler
changesthelabel | oop, onlines3 and 4, tol oop: 0001. If thecalling line
del ay 100t
invokesthis macro, the loop would occur 100 times. The suffix t representsthe
decimal base.
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The CASMO08W assembler ignores extra parameter values sent to amacro. If
the macro does not receive enough parameter values, the assembler issues an

error message.

L abels change automatically each time they are used. Labels used within
macros may not be longer than 10 characters, because the assembler appends a
4-digit hexadecimal number to the label to ensure label uniqueness.

Although code may not jump into amacro, it may jump out of amacro. Macros
cannot be forward-referenced.

5.8 Listing Directives

Listing directives are source-code keywords that control output to the .LST
listing file. These directives pertain only to viewing the source-code output; the
directives, which may be interspersed anywhere in source code, do not affect
the actual code assembled. Table 5-3 summarizes the listing directives.

Table 5-3. Listing Directives

Directive Action

EJECT OR PAGE | Begins a new page

Specifies a header on listing pages; the header can be
HEADER # defined only once; the default header is blank; the header
string is entered in quotes.

LIST Turns on the .LST file output.

Turns off the .Ist file output. This directive is the counterpart of
NOLIST the list directive; at the end of a file, this directive keeps the
symbol table from being listed.

Sets the length of the page; the default parameter value is 166

N
PAGELENGTH lines (! = decimal)

Sets the width of the output, word wrapping additional text; the

N
PAGEWIDTH default parameter value is 160 columns (! = decimal)f

Makes the string specified in quotes (double or single) a
SUBHEADER "V subheader on the listing pages; the subheader takes effect
on the next page

Note: The caret (*) character following a directive indicates a mandatory parameter value
that must be supplied.
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If alisting file is requested using the L parameter in the command line of the
Windows Program Item Properties, or the Output Listing File optionis
checked in the Assembler/Compiler tab inthe Environment Settingsdialog,
the listing file (.LST) is created during the assembly.

Thislisting file has the same name as the file being assembled, but with the
extension .LST. Any existing file with the same name will be overwritten.

Thelisting file has this format (file fields shown in the example are described
in Table 5-4):
AAAA [CC] WWW\WY LLLL Source Code.

Example:
0202 [05] 1608 37 bset 3,tcsr clear tinmer overflow flag

Thelisting file fields are described in Table 5-4.

Table 5-4. Listing File Fields

Field

Contents Field Description

The first field contains four hexadecimal digits indicating the
AAAA address of the command in the target processor (MCU) memory.
The assembler generates this field.

The second field indicates the number of machine cycles used by
the opcode. The assembler generates this field.

Note that this value appears only if the cycle counter (Cycle Cntr)
was turned on before assembly.

Also note that the CC value, which always appears in brackets, is a
decimal value. If a command has several possible cycle counts
and the assembler cannot determine the actual number, the CC
field shows the best case (lowest number). An example of a
command that may have several possible counts is a branch
command.

[ CC

The third field contains a label consisting of four hexadecimal digits
indicating the values placed into that memory address and,
VWWVWY possibly, the next several memory addresses. Refer to this label
in other commands. The size of this field depends on the actual
opcode. The assembler derives this field from the source code.

The fourth field may contain up to four digits indicating the line

LLLL count. The assembler derives this field from the source code.
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Table 5-4. Listing File Fields (Continued)

Field . .
Contents Field Description
Sour ce . . .
code The last field contains actual source code from the source code file.
Li sting The listing table provides a summary of every label and its value,
tabl e displayed in table format at the end of each listing file.

Example listing table:

MAI N1. ASM
PM PAGE 2

0000

0000

0000

0000

0000

0000

0000

0000

Synbol table
DONSCN 08DD
DONSCN1 08EE
OPTSC 0866
OPTSE2 0877
OPTSC3 0888

26 porta equ
27 portb equ
28 portc equ
29 portd equ
30 ddra equ
31 ddrb equ
32 ddrc equ
3 ddrd equ

Assenbl ed with CASMI8W 2/27/97

$0000
$0001
$0002
$0003
$0004
$0005
$0006
$0007

12: 06: 39
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5.8.2 Labels

Asthe program code iswritten, the user will not necessarily know the addresses
where commands will be located. The assembler solves this problem using a
system of labels, providing a convenient way to identify specific pointsin the
program without knowing the exact addresses. The assembler later converts
these mnemonic labelsinto specific memory addresses and even calcul ates the
offsets for branch commands for the CPU to use.

L abels within macros must not exceed 10 characters in length.

Examples:

Label :

Thi sl sALabel :

Loop_1

This | abel is much_too_ Il ong:

The assembler would truncate the last example to 16 characters.

5.9 Pseudo Operations

The CASMO08W assembler also allows pseudo operations (in place of opcode
mnemonics), which are summarized in Table 5-5.

Table 5-5. Pseudo Operations Allowed by the CASM08W

Pseudo .
Op Code Action
equ Associates a binary value with a label
fcb m Defines byte storage, where m = label, number, or string. Strings
or generate ASCII code for multiple bytes; number and label
parameters receive single bytes.
dbm . )
Separate multiple parameters with commas.
fdb n Defines word storage, where n = label, number, or string. Two
or bytes are generated for each number or label.
dw n Separate multiple parameters with commas.
ora n Sets the origin to the value of the number or label n. No forward
9 references of n are allowed.
rmb n ) . _
or Defines storage, reserving n bytes, where n = number or label.
ds n No forward references of n are allowed.
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5.9.1 Equate (EQU)

The equate directive associates a binary value with alabel. The value may be
either an 8-bit value or a 16-bit address value. This directive does not generate
any object code.

During the assembly process, the assembler must keep a cross-reference list
where it stores the binary equivalent of each label. When alabel appearsin the
source program, the assembler looks in this cross-reference table to find the
binary equivalent. Each EQU directive generates an entry in this
cross-reference table.

An assembler reads the source program twice. On the first pass, the assembler
just counts bytes of object code and internally builds the cross-reference table.
On the second pass, the assembler generates the listing file and/or the S-record
object file, as specified in the command line parametersfor the assembler. This
two-pass arrangement allows the programmer to reference labels that are
defined later in the program.

EQU directives should appear near the beginning of a program, before their
label s are used by other program statements. If the assembler encountersalabel
before it has been defined, the assembler has no choice but to assume the worse
case and assign the label a 16-bit address value. Thiswould cause the extended
addressing mode to be used in placeswhere the more efficient direct addressing
mode could have been used. In other cases, the indexed 16-bit offset addressing
mode may be used where a more efficient 8-bit or no offset indexed command
could have been used.

5.9.2 Form Constant Byte (FCB)

Operator’'s Manual

The arguments for this assembler directive are labels or numbers (separated by
commas) that the assembler can convert into a single byte of data. Each byte
specified by the FCB directive generates a byte of machine code in the object
code file. Use FCB directives to define constants in a program.
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5.9.3 Form Double Byte (FDB)

5.9.4 Originate (ORG)

The arguments for this assembler directive are labels or numbers (separated by
commas) that the assembler can convert into 16-bit data values. Each argument
specified in an FDB directive generates two bytes of machine codein the object
codefile.

The originate directive sets the location counter for the assembler. Thelocation
counter keeps track of the address where the next byte of machine code will be
stored in memory.

As the assembler trandates program statements into machine code commands
and data, it advances the location counter to point to the next available memory
location.

Every program hasat |east one ORG directiveto establish the program's starting
place. Most complete programs will also have a second ORG directive near the
end of the program to set the location counter to the address where the reset and
interrupt vectors are located. The reset vector must always be specified. It is
good practice to aso specify interrupt vectors, even if the user does not expect
to use interrupts.

5.9.5 Reserve Memory Byte (RMB)

Use this assembler directive to set aside space in RAM for program variables.
The RMB directive does not generate any object code, but it normally generates
an entry in the assembler’ sinternal cross-reference table.

5.10 Assembler Error Messages

Configure the CASMO08W assembler to highlight any errors that it encounters
during assembly and display an error message on the prompt line. Table 5-6
summarizes these messages.
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Table 5-6. Assembler Error Messages

Message

Probable Cause

Corrective Action

Condi tional assenbly
vari abl e not found

The variable in the IF or IFNOT
statement has not been declared via
SET or SETNOT directive.

Declare the variable using the SET or
SETNOT directive.

Duplicate | abel

The label in the highlighted line already
has been used.

Change the label to one not used
already.

Error witing .LST
or .MAP fil e—heck
di sk space

Insufficient disk space or other reason
prevents creation of an .LST or
.MAP file.

Make sure there is sufficient disk
space. Make sure that the
CONFIG.SYS file lets multiple files
be open at the same time (see DOS
or Windows manual for commands).

Error witing object
file—heck disk space

Insufficient disk space or other reason
prevents creation of an object file.

Make sure there is sufficient disk
space. Make sure the CONFIG.SYS
file allows multiple files be open at
the same time (see DOS or
Windows manual for commands).

I nclude directives
nested too deep

Includes are nested 11 or more levels
deep.

Nest includes no more than 10 levels
deep.

I NCLUDE file not found

Assembler could not find the file
specified in the INCLUDE directive.

Make sure that quotes enclose the file
name to be included; if necessary,
specify the full path name as well.

Invalid base val ue

Value is inconsistent with current
default base (binary, octal, decimal,
or hexadecimal).

Use a qualifier prefix or suffix for the
value or change the default base.

I nvalid opcode, too The opcode on the highlighted line is Correct the opcode.
| ong wrong.
MACRO | abel too |ong A label in the macro has 11 or more Change the label to have no more than

characters.

10 characters.

MACRO par anmeter error

The macro did not receive sufficient
parameter values.

Send sufficient parameter values to the
macro.

Qut of nenory

The assembler ran out of system
memory.

Create a file that consists only of an
INCLUDE directive, which specifies
the primary file. Assembling this file
leaves the maximum memory
available to the assembler.

Paraneter invalid, too
| arge, m ssing, or
out of range

Operand field of the highlighted line
has an invalid number
representation. Or the parameter
value evaluates to a number too
large for memory space allocated to
the command.

Correct the representation or change
the parameter value.
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Table 5-6. Assembler Error Messages (Continued)

Message Probable Cause Corrective Action
Too many conditi onal There are 26 or more conditional Limit conditional variables to 25 or
assenbly vari abl es variables. fewer.

Create a file that consists only of an
INCLUDE directive, which specifies
the primary file. Assembling this file
leaves the maximum memory
available to the assembler.

The assembler ran out of system

Too nmany | abel s
memory.

The label parameter in the highlighted

line has not been declared. Declare the label.

Undef i ned | abel

The highlighted opcode is unknown or
Unr ecogni zed operation is inconsistent with the number and
type of parameters.

Correct the opcode or make it
consistent with parameters.

A mathematical expression is missing

. . Insert the closing brace.
its closing brace.

‘}" not found

5.11 Using Files from Other Assemblers

To prepare a source file made by another assembler with CASM08W, follow
these steps:

1. Dividelargefilesinto smaler files. Typically, use onefile for system
variables and EQUates, another file for 1/0 (input/output) routines. The
main file should be the one called. Remember that include filenames
must be in quotes and must contain the file extensions.

2. Make sure al commentsin the source file are preceded by a semicolon.

3. Usetheglobal find-and-replace operation in the editor to change any
assembler directives, listing directives, and/or pseudo operations, if they
exist in the source code. Remember that assembler directives must begin
with the character $, /,., or #, and must start in column 1.

4. If necessary, use the BASE directive to change the default base for
operands. (CASMO8W defaults to hexadecimal.)
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6.2 Introduction

This section describes the in-circuit simulator user interface, toolbar buttons,
windows, subwindows, messages, and menu options.

6.3 ICSO08GPW Description

The ICS08GPW in-circuit simulator software is the debugging component of a
complete devel opment environment when used in conjunction with the WinlDE
editing environment, the CASM08W command-line assembler, the
PROGO08SW FLASH memory programmer, and the ICDO8SW in-circuit
debugger.

With this package, designers can create source code, assemble the code, debug
the code, and program 68HC908GP20 devices. The WinlDE environment
operates as astandard ASCI| file (such as an assembly file) editor for Windows
and includes some speed buttons for calling upon customized assemblers,
compilers, and debuggers. In conjunction with the CASMO08W assembler and
the ICDO8SW in-circuit debugger, this environment can allow assembled files
to be downloaded and tested while the original source code is modified and
assembled.

Thel CSO8GPW getsinput and output for the device from the external hardware
pod attached to the host computer. /0 from acustom target system can be used
by attaching the pod to the target board with the appropriate cables.
68HC908GP20 devices can be programmed through the M68HCOSPGMR
board using the PROG08SW software.

|CSO8GPW is anon-rea-time debugger. MCU code runsonly asfast asit can
be simulated by the host PC. For real-time execution, use the ICD0O8SW
real-time, in-circuit debugger.

| CS08GPW accepts any standard Motorola S19 S-record files as input for
simulation. These object files can be created by any HCO8 assembler, such as
CASMO8W. However, to perform source-level debugging through these files
(in the code window), P& E-compatible source-level map files must be loaded.
These map files can be generated through CASMO08W. If athird-party compiler
(assembly or C) is being used, the compiler must be able to produce

P& E-compatible source-level map files.
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6.3.1 ICSO08GPW Simulation Speed

The user should be aware of a difference in speed between simulation and
in-circuit ssimulation.

Simulation is generally faster but does not involve real input and output. The
software can be set for simulation at startup by using the SIM08 command. In
addition, if power to the pod is off at startup, the user will have the option of
choosing simulation from the buttons in the communications error window.

In-circuit ssmulation is slower but involves real input and output. The POD
command allows the user to reconnect to the module for in-circuit simulation.

6.3.2 System Requirements for ICSO8GPW
The ICS08GPW runs under Windows 95 or later versions.

The host computer should have a minimum of 2 Mbytes of RAM (system
memory) available for assembly processes, as well as sufficient disk space to
store the files that the ICSO8GPW creates.

6.3.3 File Types and Formats

Use a number of file typesin conjunction with the ICSO8GPW simulator. The
following topics describe the use and structure of each type:

e S19 (Object) Files— The ICSO8GPW software accepts any standard
Motorola S19 files as input for simulation. S19 object files can be
created by any HCO8 assembler (such as CASM08W) and contain the
actual object code that is simulated by the ICSO8GPW. Specify the S19
filesto be used on the command line or load them using the LOAD
command in the ICSO8GPW Status window.

— The object file has the same name as the file assembl ed, with the
extension .HEX or .S19, and contains the actual assembled (or
object) code to debug. If an object file in the environment settingsis
specified, it is created during assembly.
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— The CASMO08W (and some other assemblers) product object filesin
the .S19 format. The Motorola S19 object code format is described
in detail in Appendix A. S-Record Information. Hex filesarethe
Intel 8-bit object code format.

* Map files contain source-level debugging information. To debug
symbolic or source code in the code window, one or more P& E map files
must also be loaded. The*.MAP source-level map file can be generated
by specifying the map files option on the command line when running
the CASMO8W assembler or loaded using the LOADMAP command in
the ICSO8GPW Status window. If amap fileis specified in the
environment settings, it is created during assembly.

NOTE: Mapfilescontaindirectoryinformation, sothey cannot be moved. To place map
filesin another directory, move map files to the new directory and reassemble
the file in the new directory so the new map files will contain the correct
directory information.

If a third-party assembly language or C compiler isused, it must be able to
produce compatible source-level map files.

o Script filesare plain ASCII text files containing ICS08GPW simulator
commands. Use any command in the ICS08GP command set in script
files. Running the script file then hasthe effect of entering the commands
initinthe ICSO8GPW command line. The user can create script filesin
the WinIDE editor using files created by other text editors following
theserules:

— Enter each command on its own line.
— Preface comments with a semi-colon.
— Use commands from the | CSO8GPW command set and WAIT.

* Logdfilesare simple ASCII text files, sometimes called scratch pad files.
Thelogfilerecordsthe sequence and content of commands executed, and
the debugger respondsto the commands. The user can view logfilesfrom
within the WinIDE editor. The ICSO8GPW simulator creates logfiles if
the LOGFILE or LF command is active.
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6.4 Starting ICS08GPW

Start the ICS08GPW simulator by itself in stand-alone mode (with no inputs or
outputs from the hardware pod) or run it from within the WinIDE editor. Also
the user can modify the ICSO8GPW environment in the WinlDE editor.

e Torun the simulator from the WinlDE editor, use either of these
methods;

— Click the bDEBUGGER (EXEL) button on the Winl DE tool bar
— Pressthe F6 hotkey
* To modify how the software starts from WinIDE editor:

— From the WinIDE Environment menu, choose the Setup
Environment option to open the Environment Settings dialog.

— Select the EXE1 Debugger tab heading (see Figure 4-17.
Environment Settings Dialog: EXE Tabs), if it isnot already on
top, to set options for the ICSO8GPW simulator. For more
information about the optionsin the tab, see 4.12.5.4 Executable
Tabs: EXE 1-3.

e To runthe simulator directly from Windows, double click the
|CSO8GPW icon using this method:

— InWindows 95 (or later versions), choose the IcsO8GPw icon from
the ICSO8GPW group in the Start menu.

After startup, the software will establish communication with the board at the
given parameters and the status bar will read At t enpti ng to cont act
COoM 1.

* If the ICSOBGPW software can communicate with the pod through the
serial port, the status bar message reads Cont act wi t h pod
est abl i shed.

» If the softwareis not able to connect with the pod, the Can’t Contact
Board dialog window (Figure 6-1) appears.
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2, Can't Contact Boeed

Prablem cantacting board, Chetk yous baard connechiong and

select the correct DM pest. Re-aBempl communication with
e HETHY butios. Othensise wse the EHT Bubon

Gk Port
® COMI

i COME
 COMF
 COME

Baud Bate
~ COMS

O bawd
~ COME :
~ COMT

© A0S0 hawd
© COME .

Thie bawd rete iz depesdent mpon wour hardwase configuration,

IBF_'I'FI‘-"-

SIMLILATION asty ET Application

Figure 6-1. Can’t Contact Board Dialog Window

If the communi cation parameters for the communi cations port and baud rate are
incorrect in the Can't Contact Board dialog window, change them and then
pressthe RETRY button. If the board is not connected or the user doesn’t want to
use I/0 from the board, then click the SSIMULATION ONLY button. Otherwise,
press the EXIT APPLICATION button.

When starting the ICS08GPW software for the first time, the Pick Device

dialog offerschoicesof different M68HCO8 devices (chips). To openthisdialog
and changethe devicelater, enter the CHIPM ODE command in the |CSO8GPW
Status window command line.

NOTE: Ifafilenamed STARTUP.08 existsin the current directory, the WinIDE runsit
as a macro file on startup. See the MACRO command for more information.
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6.5 ICS08GPW Windows

The ICS08GPW user interface consists of windows in which system and code
information is shown and into which the ICSO8GPW command set can be
entered (Figure 6-2).

The ICS08GPW also displays these subwindows when appropriate:

e Stack window

Trace window

Breakpoint window

Programmer windows

Register Block window

ala] [Fls [w]=]8] [&le]5] [olo] (@] [2]

CYLLES
GuaBnana Frod Deteobted; Ho
S Shabug 'Sindows
=amputd H Ll b
Fimpute £ + PROGERAH SEQIEHCE
Ceilril TF ; BUFFFTR - buffer poimter
fen D i RODRESSE - write address
bese ddl » BYTECIHT - mumher of Bytes in haFfFer
[[J‘-].'I:Iﬁl‘l]-lJ_'l.I wreite 3 bhufFFer: mpi A e AT Fidie
A te @ or parmmeter. wrlte next_pane cmou Hmax_pulse,.cnt
1da inut_addr
Loading -.. S19 File Loaded. add AT -
f.oadimg mag fale waith 1&d entriex . .... HAF fi1ls sta inct adde
*p0 Ermahle “
pn write_a huffer cta Flash_comtral
e wrlte more 1da Flash_protect
- Ldhx address
|3"H 1ila inst_addr -

Figure 6-2. ICS08GPW Windows Default Positions
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6.6 Code Windows

The Code windows (Code 1 and Code 2) can be set to display source codein
either source or disassembly modes. Code windows also give visual positions
of the current program counter (PC) and all breakpoints within the source code.
Display both code windows simultaneously. Each code window isindependent.
The user can configure each window to display different parts of the source
code or different assembly modes. See Figure 6-3.

<. Code Window 2 : Dizassembly

uninitialized
uninitialized
uninitialized

8103 bt uninitialized
8164 bt uninitialized
8165 bt uninitialized

Figure 6-3. Code Window 2 in Disassembly Mode
with Breakpoint Toggled

6.6.1 To Display the Code Windows Shortcut Menus

To display the Code 1 or Code 2 Windows Shortcut menu (Figure 6-4),
position the cursor in either the Code 1 or Code 2 window and click the right
mouse button.

Toggle Breakpoint at Curgor
Set PC at Curzor
Gotil Addrezs at Cursor

Set Baze Address
Set Baze Addiezs to PC

Select Source Module

Show Source/Disazzembly ¥

Help...

Figure 6-4. Code Window Shortcut Menu
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6.6.2 Code Window Shortcut Menu Functions
The Code Window Shortcut menu (Figur e 6-4) offers these options:

Toggle Breakpoint at Cur sor

Choose this option to set or remove the breakpoint at the current cursor
location. Thisoptionisenabled only if the user has clicked on aline of code
to select it.

Set PC at Cur sor

Choose this option to set the program counter (PC) to the current cursor
location. Thisoptionisenabled only if the user has clicked on aline of code
to select it.

Gotil Addressat Cur sor

Choose this option to execute the source code until the PC getsto theline at
the current cursor location. When PC getsto that point, execution stops. This
option is enabled only if the user has clicked on aline of codeto select it.

Set Base Address

Choose this option to open the Window Base Address dialog (Figur e 6-5)
and set the new address for the first code line in the Code window.

Mew Address
I |
|¢ 0K | |x Cancel |

Figure 6-5. Window Base Address Dialog Window

Set Base Addressto PC
Choose this option to set the PC to the address of the first line in the Code
window.

Select Source Module

Choose this option to select a source module, if aMAP file has been loaded
into memory.
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Show Disassembly

Choose this option to display the Code window contents in disassembly
mode.

Show Sour ce/Disassembly

Choosethisoption to display the Code window contentsin both disassembly
and source modes.

6.6.3 Code Window Keyboard Commands

Use these keys to navigate in the Code windows:

* Pressthe up arrow (1) key to scroll the Code window contents up one
line.

* Pressthedown arrow (1) key to scroll the Code window contents down
oneline.

» Pressthe HOME key to scroll to the Code window's base address.

* Pressthe END key to scroll to the Code window's last address.

* Pressthe PAGE UP key to scroll the Code window up one page.

* Pressthe PAGE DOWN key to scroll the Code window down one page.
* Pressthe F1 key to show the help contents topic.

» Pressthe EscapPe (Esc) key to move the cursor to the command line of
the Status window.
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6.7 Variables Window

The Variables window (Figur e 6-6) displays current variables during
execution. Usethe Variables Shortcut menu to add or remove variables from
the current list.

<. Wariables _|O

DDRB : 500

Add Yariable
Delete Yariable
LClear Al

Help...

Figure 6-6. Variables Window with Shortcut Menu

6.7.1 Displaying the Variables Shortcut Menu

To display the Variables Shortcut menu, position the cursor in the Variables
window and click the right mouse button.

6.7.2 Variables Shortcut Menu Options
The Variables Shortcut menu offers these options for managing variables:

* Add Variable — Choose this option to open the Add Variable dialog
(Figure 6-7) to add a variable or address to the current variable list.
Select the variable type (size) and base.

Enter values for commands in the simulator as either labels (which the
user has defined in the map file or with the SYMBOL command) or as
numbers. Specify the base in which variables are shown using the
optionsin the Add Variable dialog (Figure 6-7). The default number
format for the ICSO8GPW is hexadecimal.
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Add Variable [ x|
Variable / Addlessl |
~Type

{* Unsigned Byte ¢~ Signed 8-bit Integer
" Unsigned Word " Signed 16-bit Integer
" Unsigned Longword i~ Signed 32-bit Integer
" Shiing " Boolean

" Float [Decimal] " Double [Decimal]

" Detal
" Binary

‘\/ (114 | ‘ x Cancel ‘ ? Help |

Figure 6-7. Add Variable Dialog Window

To override the default base for any number, also enter either aprefix or
suffix (but not both) shown in Table 6-1 in the command lines.

Table 6-1. Base Prefixes and Suffixes

Base Prefixes Suffixes
16 $ H
10 ! T
8 @ 0
2 % Q
Example:

$FF = 1255 = @77 = 941111111 = 11111111Q =
3770 = 255T = OFFH

Use the Type optionsin the Add Variable dialog to choose a variable
type: 8-bit bytes, 16-bit words, 32-bit longs, or ASCII strings.

» Delete Variable — Choose this option to remove the selected
(highlighted) variable from memory and from the current variable list.

» Clear All — Choose this option to clear al variables in the current

variable list.
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6.7.3 Variable Window Keyboard Commands

Use these keys to navigate in the Variable window:

6.8 Memory Window

NOTE:

Operator’'s Manual

Press the INSERT key to add avariable.
Press the DELETE key to delete avariable.
Pressthe up arrow (1) key to scroll the Variable window up one variable.

Press the down arrow (1) to scroll the Variable window down one
variable.

Press the HOME key to scroll the Variable window to the first variable.
Press the END key to scroll the Variable window to the last variable.
Press the PAGE UP key to scroll the Variable window up one page.

Press the PAGE DOWN key to scroll the Variable window down one page.
Press the F1 key to shows the help contents topics.

Press the EscAPE (ESC) key to move the cursor to the command line of
the Status window.

Use the Memory window (Figur e 6-8) to view and modify the memory in
|CS08GPW. View bytes by using the scrollbar on the right side of the window.

To modify aset of bytes:

1. Double click on the bytes to open the M odify Memory dialog for that

address.

2. Enter the MM command in the command line of the Status window.

Thevaluexx meansthat the memory locationisuninitialized and indeter minate.
The value W means that it is unimplemented, invalid memory.
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Baze ——f @008 80 08 FF 88 . |
Address Goay 60 60 60 VU ..
g@es UUu UU 68 BA@
Goac 60 60 60 60
8018 A8 AE 68 B8

. SR XK OXX
Set Base Address C FF FC
v Showas HEX and ASCHI f8 88 U0 ...
Show as HEX Only LR R .. .
Help...

Figure 6-8. Memory Window with Shortcut Menu

Use the options from the Memory Window Shortcut menu to perform these
memory functions:

Set Base Address
Choose this option to set the first memory addressto display in the Memory
window.

Show asHex and ASCI |
Choose this option to display memory valuesin both hex and ASCI|I
formats.

Show asHex Only
Choose this option to display memory values in hex format only, alowing
more bytes per row.

Use these keys to navigate in the Memory window:
* Pressthe up arrow (1) to scroll the Memory window up one line.
* Pressthe down arrow (1) to scroll the Memory window down one line.

» Pressthe HOME key to scroll the Memory window to memory address
$0000.

* Pressthe END key to scroll the Memory window to the last addressin the
memory map.

* Pressthe PAGE UP key to scroll the Memory window up one page.

* Pressthe PAGE DOWN key to scroll the Memory window down one page.

* Pressthe F1 key to show the help contents topic.

» Pressthe ESCAPE (ESC) key to move the cursor to the command line of
the Status window.
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6.9 Status Window

The Status window (Figur e 6-9) accepts | CS08GPW commands entered on the
command line, executes them, and returns an error message or status update
message, as in the message area of the window.

The Statuswindow message areadisplaysall |ICSO8GPW commands (including
implemented | CSOBGPW menu options and toolbar buttons) and command
results.

Use the scroll controls on the right side of the Status window to view previous
commands or use these keys to navigate within the message area:

Pressthe up arrow (1) key to scroll the window up one line.

Press the down arrow (1) key to scroll the window down one line.
Press the HOME key to scroll the window to the first status line.
Press the END key to scroll the window to the last status line.
Press the PAGE UP key to scroll the window up one page.

Press the PAGE DOWN key to scroll the window down one page.

Press the F1 key to display the help contents topic.

-, Status Window [_ (O] x]
ttempting to open COM1 ... Contact with POD established.

~logfile

Dpening log file €:\ICSO5CW1\ICSO5CH\TEST.LDG

||R.eady

Command Line

Figure 6-9. Status Window
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To save the information displayed in the Status window, enable logging:

» Choosethe Start L ogfile option from the ICSO8GPW file menu or enter
the LF command in the Status window command line (Figure 6-10).

# Status Window O]

>1f =avedata.log

Opening log file C:\PEMICRO\ICS08GPW\SAVEDATA.LOG
sdump 0 40

Dumping memory data, Press any key to abort.

0000 XX 33X XX XX 00 00 00 00 XX \F VU U0 00 00 80 00
0010 28 08 XX 00 00 0D CD OO0 XX 00 OO0 OO 00 OO0 00 OO
0020 20 00 00 FF FF 00 XX XX 00 XX ¥X 20 00 00 FF FF
0030 00 XX XX 00 XX XX 20 00 00 40 40 01 1F XX 00 UV
0040 XX

=1t

Log file clo=ed.

||Ready

Figure 6-10. Results of Entering the LF Command
in the Status Window

* The Specify output LOG filedialog (Figure 6-11) opens.

Specify output LOG filel K E3
File narne: Folders:
= L _DK
- LOG chpemicrosicz08gpw
C |
SAVEDATALOG o] [ er ~l
[= PEMICRO Metwork... |
B= ICS09GPW
Ligt files of type: Dirives:
JFE Logiieog) ¥ [=e =l

Figure 6-11. Specify Output LOG File! Dialog Window

* Inthediaog, choose a path and filename for the logfile. Press ok to
create the file (or CANCEL to close the dialog without opening the

logfile).
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» If alogdfilethat already existsis chosen, the L ogfile Already Exists
window (Figure 6-12) appears, asking if the user wantsto overwrite the
existing file or append the status messages to the end of the existing file.
Choose OVERWRITE or APPEND to begin logging in the file or CANCEL to
close the dialog without opening the logdfile.

Logfile Already Exists!

The specified file already existz. Do pou want to
Overwrnte the file, Append to the file, or Cancel the
Operation?

{Overwrite | Append | Cancel |

Figure 6-12. Logfile Already Exists Window
e Status window messages are added to the logfile while logging is
enabled.

To end logging, choose the End L ogfile option from the ICSO08GPW file menu
or enter the LF command in the ICSO8GPW Status window command line.

6.10 CPU Window

The CPU window displays the current register values.

6.10.1 Changing Register Values

Use the CPU window (Figure 6-13) or its shortcut menu options to view and
modify the current state of registers within the CPU.

* Tochange CPU register values using the shortcut menu options, position
the cursor in the CPU window and click the right mouse button. Choose
the option from the shortcut menu shown on the right of Figure 6-13.
Enter the new value in the dialog and press ok to close the dialog and
save the new value.
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& CPUDS =] E3
ACCA 22 Set Accumulator
HREG @@ Ser HREG Index Reqister
XREG 4% Set XREG Index Register
PC 6188 | Set Stack Pointer |
Set PC
CCR .11.I... Set Condition Codes
SP BOFF Help

Figure 6-13. CPUO8 Window with Shortcut Menu

* To change CPU register value in the CPU window:

— To change the CPU accumulator (ACCA), HREG index register,
XREG index register, and program counter (PC) values from the
CPU window, double click on the value and enter the new valuein
the dialog box. Press oK to close the dialog and save the new value.

— To change the CPU CCR values, double click the CCR vauein the
CPU window to open the Change CCR dialog (Figure 6-14).
ChangetheH, I, N, V, Z, or C CCR bits by pressing the button below
each to toggle condition code register bits between 1 (on) and 2 (off).
Press OK to close the dialog and save the values.

Changs CCH | x|

LR .11.1...

[v ok ] [X comcel| [7 bew |

Figure 6-14. Change CCR Dialog Window

— To change the CPU stack pointer (SP) value from the CPU window,
position the cursor in the CPU window and click the right mouse
button to open the CPU shortcut menu. Choose the Set Stack
Pointer option. Inthe Change SP Valuedialog, enter the new value.
Press OK to close the dialog and save the value.
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6.10.2 CPU Window Keyboard Commands
Use these keyboard commands to navigate in the CPU window:

* Pressthe F1 key to shows the help contents topics.

» Pressthe ESCAPE (ESC) key to move the cursor to the command line of
the Status window.

6.11 Cycles Window

Use the Cycles window (Figure 6-15) to view the number of processor cycles
that passed during execution of code in the simulator. Thisis valuable when
counting the number of cyclesthat a section of code requires. To calculate the
timing of code for adevice, take the number of cycles showninthewindow and
multiply by the amount of timethat a cycle representsin thetarget system. For
a4-MHz HCO08, the time per cycleis 250 ns.

<. Cycles 1 =]

CYCLES
s TS LS TS Tes ]

Figure 6-15. Cycles Window

6.12 Stack Window
Use the Stack window (Figure 6-16) to view:

» Vauesthat have been pushed on the stack
» The stack pointer value

e CPU reaultsif an RTI (return-from-interrupt) or RTS
(return-from-subroutine) instruction is executed at that time.

To display the stack window, enter the STACK command in the ICSO8GPW
Status window command line.
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~. Stack Window [x]
Rau Bytes Stack Ptr
XX $00F1 - _
1% $ooF2 SP = $FF
X% $00F3
&% 500Fh RTS Return
XX $00F5
X% $00F6 PC = SHEEK
XX $00F7 -
XX $00F8
XX $0BF9 RTI Return
XX 500FA PC = $XXEX
XX $00FB
%% $06FC A= A
%% $00FD X = $ax
XX $0OFE
SP> $X% $00FF po NMEEEERR 6
|  OK | ? Help |

Figure 6-16. Stack Window

NOTE: Thevaluexxmeansthat the memorylocationisuninitialized and indeterminate.
The value W means that it is unimplemented, invalid memory.

6.12.1 Interrupt Stack

During an interrupt, the Stack window displays:
* Theinterrupt stack
» Datavauesin the stack
» Vauesof the condition coderegister (CCR), accumulator (A), and index
register (X)

This information indicates the restored state of the stack upon the return from
the interrupt.

6.12.2 Subroutine Stack

During execution of a subroutine, the stack window displays the subroutine
stack that indicates the restored state of the CPU upon return from a subroutine.

NOTE: M68HC08 MCUs store information in the stack (1) during an interrupt or (2)
during execution of a subroutine. The stack window shows both these possible
interpretations of stack data. It is important to know whether program
execution isin an interrupt or in a subroutine to know which stack data
interpretation is valid.
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6.13 Trace Window

Use the Trace window (Figur e 6-17) to view instructions captured while
tracing is enabled.

13 IRQ_INT 1E688 BSET 7,PORTh -
12 8119 BE18 LDS TCHTH
11 8#11B B619 LDA TCHTL
18 @#11D AB32 ADD #32
9 B811F B788 STh TEHP
8 821 9F TXA
7 8122 Aoo6e ADC #8
6 8124 B716 STh OCRH
5 @26 B613 LDA TSR
E 4 8128 B68O LDA TEHMP
3 @™2a B717 SThA OCRL
2 @|2c 80 RTI
1 IRQ_INT 1E008 BSET 7,PORTh
a 119 BE18 LDX TCHTH
« OK

Figure 6-17. Trace Window

To display the Trace window, enter the SHOWTRACE command in the
command line of the ICSO8GPW Status window.

To enable or disable tracing, enter the TRACE command. If tracing is off, the
command will toggle tracing on; if tracing is on, the command toggles tracing
off.

Thetrace buffer isa 1024 instruction circular buffer that contains all addresses
that have been executed. When the trace window displays instructions, it
disassembles instructions at the addresses stored in the trace buffer. For this
reason, the tracing function cannot be used for self-modifying code. If a buffer
slot does not have an address stored in it, the trace window displays the phrase
No Trace Avai |l abl e. Thenumber in the beginning of atrace lineisthe
slot number in the trace buffer. The slot number is an offset for the instruction
in that slot compared to the current instruction executing (slot number = 0).
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6.14 Breakpoint Window

Use the Breakpoint window (Figure 6-18) to view all breakpoints currently set
in the current debugging session, and to add, modify, or delete breakpoints. A
maximum of 64 breakpoints can be set.

. Breakpoint Window [ %]

Address Count Breakn Breakx Breaksp

Javailable
Available

Ja

Available
Available
Available
Available
Availabl  AddEBreakpoint
Availabl  Edi Breakpoirt

nua::Llahl Delete Breakpoint
Availabl
Availabl  Bemove All Breakpoints
Availabl -
—————  Hep
| W OK | ? Help

Figure 6-18. Breakpoint Window with Shortcut Menu

To display the Breakpoint window, enter the SHOWBREAKS command in the
|CS08GPW Status window command line.

If abreakpoint slot isempty, theword avai | abl e appearsunder the Address
column.
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6.14.1 Adding a Breakpoint

To add a breakpoint, with the cursor in the Breakpoint window, click the right
mouse button to open the Breakpoint Shortcut menu. Select the Add
Breakpoint option from the shortcut menu. In the Edit Breakpoint dialog
(Figure6-19), enter the addressfor the new breakpoint inthe Addr esstext box.
Press the ok button to close the dialog and save the new breakpoint.

~. Edit Breakpoint [ ]

Address |

count |

AValue |

X Value |

SP Value |

__ o |

‘ X Cancel |

Figure 6-19. Edit Breakpoint Dialog Window

Qualify the breakpoint using these qualifiers:

e Count — Enter the number of times the address will be reached before
breaking, for instance, break after n times (the default isn = 1).

* Accumulator value —Enter the number the accumulator value must
reach before breaking, for instance, break if addressand A =n.

» Xindex register value— Enter the number the index register value
must reach before breaking, for instance, break if addressand X = n.

» Stack pointer value — Enter the number the stack pointer value must
reach before breaking, for instance, break if addressand SP = n.
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6.14.2 Editing a Breakpoint

To edit a breakpoint or view address information, double click on any empty
breakpoint slot in the Breakpoint window listbox. The Edit Breakpoint dialog
window (Figure 6-19) displays address information for the empty breakpoint
slot. Enter the appropriate address and other conditional qualifiersand pressthe
OK button to exit.

In the Breakpoint window, select the breakpoint to edit. Then use one of the
following methods to open the Breakpoint Shortcut menu and edit the
breakpoint:

* Click theright mouse button to open the Br eak point Shor tcut menu and
select the Edit Breakpoint menu option.
* Pressthe INSERT key.

» Double click on the breakpoint in the listbox. In the Edit Breakpoint
dialog window, enter the new breakpoint address and conditional
qualifiers. Press the ok button to close the dialog and store the new
settings (or press the CANCEL button to close the dialog without saving
new settings).

6.14.3 Deleting a Breakpoint

In the Breakpoint window, choose the breakpoint to del ete, and use one of these
methods to delete the breakpoint:

* Click theright mouse button to open the Br eak point Shor tcut menu and
select the Delete Breakpoint menu option.

* Pressthe DELETE key to remove the selected breakpoint from the
breakpoint list.

Press the ok button to close the Breakpoint window and store the changes or
press CANCEL to close the window without saving the changes.
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6.14.4 Removing All Breakpoints

In the Breakpoint window, click the right mouse button to open the Break point
Shortcut menu. Choose the Remove All Break points menu option to clear all
breakpoints. Press the ok button to store changes and close the Breakpoint
window or press the CANCEL button to close the Breakpoint window without

saving changes.

6.15 Register Block Window

Operator’'s Manual

The Register Block window (Figure 6-20) can be opened by pressing the
REGISTER FILES button on the ICSO08GPW toolbar or by entering the R
command in the Status window command line.

#, Choose a Register Block or press ESC |_ (O] x|

68HC9B8GP2H
6BHCOB8GP20
68HC?BBGP20

6B8HC9B8GP2H

68HC?BBGP20
68HC9B8GP2H
6BHCOB8GP20
68HC9B8GP20
68HC9B8GP2H

Timer Interface HModule (TIH)
Clock Generator Module {(CGH}
Keyboard Interrupt Hodule (KBI)
Parallel Input/Output Ports (PIO})
Serial Communications Interface
System Integration Module {SIH)
Serial Peripheral Interface (SPI)
System and HMemory Control (SY5)
Time Base Hodule (TBH)
Analog-to-Digital Convertor

|\/ 0K I ‘xcancell

Figure 6-20. Register Block Window
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If register files have been installed on the host computer, selecting a block
brings up the Register Files window (Figure 6-21), which shows alist of the
files, their addresses, and their descriptions. This begins interactive setup of
system registers such as /O, timer, and COP watchdog.

&, BBHCIY08GP20 Serial Communications. .. [Ill[=] [E3

0013 SCCR1 SCI Control Register 1
: Control Reqister 2
8815 SCCR3 SCI Control Register 3
8816 SC3R1 SCI Status Register 1

8817 SC3R2 SCI Status Register 2
8818 SCDR SCI Data Register
8619 SCBR SCI Baud Rate

|\/ 0K I ‘x[:ancell

Figure 6-21. Register Files Window

Selecting afile brings up the Register window (Figur e 6-22), which displays
the values and significance for each bit in the register. The registers can be
viewed and their values modified, and the values can be stored back into
debugger memory.

+, Reqgister Window

—RAW———— | Reaister Value

Read/fWrite (01001111 $4F 079T

Bits Description Current Value

| 87 TIE - Transmit Interrupt %0 TDRE interrupts disabled
g Transmit Complete SCI interrupt if TC=1

a5 RIE - Receive Interrupt %8 RDRF/DHMA interrupts disabled
a4 ILIE - Idle Line Interrupt %0 IDLE interrupts disabled
a3 TE - Transmiter Enable 21 Transmission enabled

a2 RE - Receiver Enable %1 Receiver enabled

a1 RWU - Receiver Wakeup 21 Standby state

aa SBK - 3end Break %1 Transmit break characters
Mouze: Left Button = Select which Bit Field F.ew Up/Down = Select vwhich Bit Field

Mouze: Double Click = Change current bit figld walue  Kew: Left/Right = Change Current Bit Field ' alue
Mouze: Right Button = Show all gettings for bit field F.ew: Space bar = Show all gettings for bit field

Figure 6-22. Register Window
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6.16 Entering Debugging Commands

To enter commands in the ICS08GPW Status window command line:

1

Type the command and its options and/or argumentsin the text area (the
command line).

When the command is compl ete, press the ENTER key to execute the
command.

If the command has not been entered correctly, the Status window will
display amessagesuchasl nval i d command or paraneter. If
the command has been entered correctly, other prompts, messages, or
data appropriate to the command entered are displayed in the Status
window text area.

After the command has been executed, a new blank line appearsin the
command line.

The ICS08GPW maintains acommand buffer containing the commands
and system responses to the commands entered on the command line.
Use the mouse or keyboard commandsto sequence forward or backward
through the command buffer.

For more instructions on using the ICSO8GPW command set, see Section 7.
Debugging with |CSO8GPW.

6.17 ICSO8GPW Toolbar

The ICS08GPW toolbar (Figur e 6-23) provides a number of convenient
shortcut buttons that duplicate the function of the most frequently used menu
options. A tool tip or label pops up when the mouse button lingers over a
toolbar button, identifying the button's function.

InJ | |7

el | 5 =B ]

Figure 6-23. ICSO8GPW Toolbar

Table 6-2 identifies and describes the |CSO8GPW toolbar buttons.
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Table 6-2. ICS08GPW Toolbar Buttons

Button Label

Button Function

Back to Editor

Return to the WinIDE editor.

Load S19 File

Open the Specify S19 File to Load dialog to
choose an S19 file.

Reload Current S19

Reload the last (most currently loaded) S19 file.

Simulate a reset of the MCU and set the program

Reset counter (PC) to the contents of the reset vector
(does not start execution of user code).
Step Execute the STEP command.
1| | Multiple Step Execute the STEPFOR command.
Go Execute the GO command.
Stop Stop execution of assembly commands.
Play Macro Open the Specify Macro File to Execute dialog to

choose a macro to execute.

Record Macro

Open the Specify Macro File to Record dialog to
enter a filename for the macro.

Stop Macro Function

Stop recording the macro.

Open Lodfile

Execute the LOGFILE command; opens the
Specify Output Logfile dialog.

Close Logfile

Execute the LOGFILE command; closes the
current logfile.

Register Files

Open the Register Block window.

Help

Display ICS08GPW Help.
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6.18 ICSO8GPW Menus

Table 6-3 summarizes WinlDE menus and options.

Table 6-3. ICSO8GPW Menus and Options Summary

Menu Option Description
File Load S19 File Open the Spe_:mfy S19 File to Open dialog to
choose S19 file.
Reload the last S19 file used, or (if none loaded)
Reload Last S19 display the Specify S19 File to Open dialog.
Play Macro Open the Specify Macro File to Execute dialog.
Record Macro Open the Save As dialog.
Stop Macro Close the macro or script file.
Open Lodfile Executes the LOGFILE command.
Close Lodfile Executes the LOGFILE command.
Exit Close the ICS08GPW simulator.
Execute Reset the emulation MCU and program counter to
Reset Processor
the contents of the reset vector.
Step Execute the STEP command.
Multiple Step Execute the STEPFOR command.
Go Execute the GO command.
Stop Stop code execution.
Repeat the last command entered in the Status
Repeat Command . .
window command line.
Windows | Code 1 Toggles the Code 1 window open/closed.
Code 2 Toggles the Code 2 window open/closed.
Memory Toggles the Memory window open/closed.
Variables Toggles the Variables window open/closed.
Cycles Toggles the Cycles window open/closed.
Status Toggles the Status window open/closed.
CPU Toggles the CPU window open/closed.
Change Colors Opens the Changes Windows Colors dialog.
Chip Window Show connection to hardware pod, yes or no.
Executes the LOADDESK command to load the
Reload Desktop ; )
desktop settings from a file.
Executes the SAVEDESK command to save the
Save Desktop : .
current desktop settings to a file.
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File Options

Usethel CSO8GPW File menu optionsto load, reload, open, or closefiles, play

or record macros, or exit the ICSO8GPW application.

To perform aFile operation, click once on the File menu (Figure 6-24) titleto

open the menu. Click on the option to execute.

Load 519 File

F2

Beload Last 519 F3

Play Macra Chel+P
Record Macra  Chrl+hd
Stop Macro Chrl+5
Open Logfile Chel+L
LCloze Logfile Ctrl+C
Exit Chel-+

Figure 6-24. ICS08GPW File Menu

The following topics describe and explain the | CSOBGPW File operations and

dialogs.
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6.19.1 Load S19 File

Select the L oad S19 File option from the File menu to open the Specify S19
Fileto L oad dialog (Figure 6-25). If the S19fileisnot in the default directory,
choose afilename, drive/directory, and network path of an object file or source
filetoload in the Debugger main window. Also usethisoptionto load SLD map
files.

Specify 519 File to Load E E
File name: Folders:
[SE | d\ics05bwics05bw

Cancel
] [ - —l
) ics05bw Metwork... |
3 ics05bw
List files of type: Drives:
[Motorola 519 Object (x| | = d: godel-d =l

Figure 6-25. Specify S19 File to Load Dialog Window

Toload an S19 or .MAP file, choose the L oad S19 File option from the File
menu to open the Specify S19 Fileto L oad dialog. Choose the path and
filename and press ok to open the selected file in the ICSO8GPW (or press
CANCEL to close the dialog without making a selection).

Alternatives. Pressthe F2 function key, click the LOAD s19 FILE toolbar button,
or enter the LOAD command and filename and other argumentsin the Status
window command line.

6.19.2 Reload Last S19

Operator’'s Manual

Select the Reload L ast S19 option from the File menu to open the Specify S19
Fileto Load dialog (Figure 6-25) and select the most recently opened S19 or
.MAP fileto open in the Debugger main window. Follow the procedure for
loading an S19 file (6.19.1 Load S19 File).

Alternatives. Press the F3 function key or click the RELOAD CURRENT S19
toolbar button. These are the keyboard equivalents to choosing the File -
Reload L ast S19 menu option.
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6.19.3 Play Macro

Select the Play M acr o option from the File menu to open the Specify MACRO
Fileto Execute dialog (Figur e 6-26) to specify a macro filename and
drive/directory path to play.

Specify MACRO File to Execute HE
File name: Folders:
|sample_mac | d:\pemicroimmevsw

Cancel |
[ Y -

5 pemicro
25 mmevsw

List files of type: Drives:
IMacm!Sclipl File ['.ma(j I = d: j

Figure 6-26. Specify MACRO File to Execute Dialog Window

Alternatives: Pressthe CTRL + P key combination or click the PLAY MACRO
toolbar button These are the keyboard equivalents to choosing the File - Play
Macr o menu option.

6.19.4 Record Macro

Select the Record M acr o option from the File menu to open the Specify
MACRO Fileto Record dialog (Figure 6-27) and specify a macro filename
and drive/directory path to record.

Specify MACRO File to Record
File name: Folders:
|’.mac | d:\pemicro\mmevsw

Cancel |
sample. mac - o dh -

=3 pemicro

¥

List files of type: Dnves:
IMacm!Scripl File [’.ma(j I = d: j

Figure 6-27. Specify MACRO File to Record Dialog Window
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6.19.5 Stop Macro

6.19.6 Open Logfile

Operator’'s Manual

Debugger window will be recorded in the macro file and can be repeated by
playing back the macro using the File - Play M acr o menu option.

Alternatives. Pressthe CTRL + M key combination or click the RECORD MACRO
toolbar button These are the keyboard equivalents to choosing the File -
Record Macro menu option.

Select the Stop M acr o option from the File menu (or pressthe CTRL + s key
combination) to stop the active macro’ s execution.

Alternatives: Pressthe CTRL + S key combination or click the STOP MACRO
toolbar button. These are the keyboard equivalents to choosing the File - Stop
Macro menu option.

Select the Open L ogfile option from the File menu to open the Specify Output
LOG Filedialog (Figure 6-28). Use this dialog to specify alogfile name and
directory/drive path in which to save output log information for the current
debugging session.

Specily output LOG filel EHE
File name: Folders:
m c:vics05cwl vicz05cw

Cancel |
test log - et -
{3 icsD5cwl Network.__. |
£ ics05cw =
List files of type: Drives:
[PLE Logfile (*log) | | c: godel =l

Figure 6-28. Specify Output LOG File Dialog Window
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If the specified logfile exists, a message box (Figur e 6-29) prompts the user to:

* Overwrite the existing logfile with current logging information.
» Append the current logging information at the end of the existing logfile.

» Cancel the open LOGFILE command without saving logging
information.

Logfile Already E xists!

The specified file already exists. Do you want to
DOverwrite the file. Append to the file, or Cancel the
Operation?

| Overwrite : Append | Cancel |

Figure 6-29. Logfile Already Exists Dialog Window

The open logfile does not appear in the Debugger window. To enable logging
inacurrently active logfile, the LF (LOGFILE) command must be executed as
well; otherwise, no logging occurs in the open logfile.

The LF command begins logging of commands and responses to the specified
external file. While logging is enabled, any line appended to the command log
window also iswritten to the logfile (Figur e 6-30). Logging to the external file
continues until another LF command stops logging and closes the logfile.

Opening log file D:\PEMICRO\LOG\SAMPLE.LOG fi
>Logfile

Appending to log file D:\PEMICRO\LOG\SAMPLE.LOG
>LF

bReset

>0sc

>Baud

>Step

>Stepfor

Operator interrupt.

>Stepfor

i .

B

Figure 6-30. Sample Output Logfile

View thelogfilein the WinIDE editor or in any program that displaystext files.
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6.19.7 Close Logfile

6.19.8 Exit

Alternatives. Pressthe CTRL + L key combination or click the OPEN LOGFILE
toolbar button These are the keyboard equivalents to choosing the File - Open
L ogfile menu option.

Choose Close L ogfile from the File menu to stop logging and close the active
logfile.

Alternatives: Type CTRL + C or click the CLOSE LOGFILE button on the toolbar,
or enter the LF command in the Status window command line. These are the
keyboard equivalents to choosing the File - Close L ogfile menu option.

Choose Exit from the File menu to close the debugger application.

Alternative: Type CTRL + X to exit the debugger application and close the
subordinate and main windows. Thisisthe keyboard equivalent to choosing the
File - Exit menu option.

6.20 ICSO08GPW Execute Options

Operator’'s Manual

Use the ICSO0BGPW Execute menu options to reset the emulation
microcontroller and perform debugger routines.

To perform an execute operation, select Execute in the menu bar to open the
Execute menu (Figure 6-31). Click on an option to perform the operation.

Reset Proceszor F4
Step Fh
Multiple Step F&
Go F¥
Stop Fa

Figure 6-31. ICSO8GPW Execute Menu
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6.20.1 Reset Processor

Choose Reset Processor from the Execute menu to send the RESET command
to the emulation MCU and reset the PC to the contents of the reset vector.

Alternative: Press the F4 function key. Thisis the keyboard equivalent of the
Execute - Reset Processor menu option.

6.20.2 Step

Choose Step from the Execute menu to send the single step (TRACE)
command to the MCU. The Step command executes a single instruction,
beginning at the current PC address value.

NOTE: The Sep command does not execute instructionsin real-time, so timer values
cannot be tested using this command.

Alternative: Press the F5 function key. Thisis the keyboard equivalent to
choosing the Execute - Step menu option.

6.20.3 Multiple Step

Choose M ultiple Step from the Execute menu to send the STEPFOR command
tothe MCU. The STEPFOR command begins continuousinstruction execution,
beginning at the current PC address value and continuing until any key is
pressed.

NOTE: TheMultiple Sep command does not execute instructionsin real-time, so timer
values cannot be tested using this command.

Alternative: Press the F6 function key. Thisis the keyboard equivaent to
choosing the Execute - Multiple Step menu option.

6.20.4 Go
Choose Go from the Execute menu to start execution of codein the | CSO8GPW
at the current address. Code execution continues until a stop command is
entered, a breakpoint is reached, or an error occurs.
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6.20.5 Stop

Alternative: Press the F7 function key. Thisis the keyboard equivalent to
choosing the Execute - Go menu option.

Choose Stop from the Execute menu to stop program execution and update the
|CSO8GPW simulator windows with current data.

Alternative: Press the F8 function key. Thisis the keyboard equivalent to
choosing the Execute - Stop menu option.

6.20.6 Repeat Command

Choose Repeat command from the Execute menu to repeat the execution of the
last command entered in the Status window command line.

Alternative: Press the F9 function key. Thisis the keyboard equivaent to
choosing the Execute - Repeat Command menu option.

6.21 ICS08GPW Window Options

Operator’'s Manual

Use the Window menu options to change the window displaysin the
|CSO8GPW simulator.

To make changes to the windows, select Window in the menu bar to open the
Window menu (Figure 6-32). Click on an option to perform the operation.

o aie |
Code ]
o ermor; 1
C LT
o ke
e
L=
DL
¥ Chip
Dk Delori

Srinng [eaddny
Bl Li=ibBag

Figure 6-32. ICS08GPW Window Menu
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6.21.1 Open Windows

The Window menu options itemize the source file windows that can be opened
in the ICSO8GPW. A check beside the window name toggles that window
display to on. Uncheck the window name to close the window; check the
window name to openit.

For example, Figure 6-32 indicates that all ICSO8GPW windows are open
except Code 1. To open the Code 1 window, click on the Code 1 option. To
closeit, click on the Code 1 option to remove the check and close the window.

6.21.2 Change Colors

Choose Change Color sfrom the Windows menu to open the Change Window
Colorsdialog window (Figure 6-33).

The Change Window Color s dialog window displaysthe color settingsfor the
| CSO8GPW debugger windows or window components. To see the current
settings, select the window or window element from the list on the left. To
change the foreground or background color setting for thiswindow or element,
uncheck the Use Defaultsfor For egr ound/Background checkbox. Usetheleft
mouse button to select aforeground color, or use the right mouse button to
select abackground color. Pressthe ok button to savethe color changesor press
the CANCEL button to close the dialog without saving changes.

Some window items alow only the foreground or background to be changed.

~. Change Window Colors ...

H Window -
Status Window - Dialog Responses
Status Window - Dialog Background
Status Window - Dialog Selected
Status Window - Commandbox Text
Status Window - Status Bar

Popup Selection Windows - Hormal
Popup Selection Windows - Selected
Popup Selection Windows - Disabled
Chip Window - Pin Ualues

Chip Window - Pod Indicator

Use Defaults For:
¥ Foreground
I~ Background

This is a sample of what the text in the window will look like. |

" OK X Cancel ? Help
| me [ e | e

Figure 6-33. Change Window Colors Dialog Window
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6.21.3 Reload Desktop

Choose Reload Desktop from the Windows menu to reload the stored
configuration for the current project.

This option is useful for restoring desktop windows to their stored sizes and
locations after making changes. To make changes permanent, choose the Save
Desktop option. The new window sizes and locations will be written over the
old settings and stored with other project files.

6.21.4 Save Desktop

Choose Save Desktop from the Windows menu to save the current
configuration of the desktop and the position and size of the windows in the
|CSO8GPW simulator.
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Section 7. Debugging with ICS08GPW

7.1 Contents

7.2 Introduction. . ... ... 153

7.3  ICS08GPW Debugging Command Syntax. . .. ................ 154

74  Command Set Summary . ......... ..o 155
7.2 Introduction

This chapter consists of:

* Alogical overview of the ICS08GPW debugging command set

* Anexplanation of rulesfor using the command set, including command
syntax and arguments

* A summary of commands by type and function

The ICS08GPW simulator command set consists of commands for simulating,
debugging, analyzing, and programming microcontroller programs.
Use the commands to:

* Initialize emulation memory

» Display and store data

* Debug user code

e Control the flow of code execution
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7.3 ICS08GPW Debugging Command Syntax

A command isaline of ASCII text entered from the computer keyboard. For

| CSO8GPW debugging commands, enter the command and its argumentsin the
|CSO8GPW Status window command line. Press ENTER to terminate each line
and activate the command. The typical command syntax is.

command [ <ar gument >] . ..
Where:

command A command name in upper- or lower-case letters

<argunent >  Anargument indicator; when arguments are italicized, they
represent a placeholder for the actual value entered; when
not italicized, they indicate the actual value to enter. Table
7-1 explains the possible argument values.

In command syntax descriptions:

[] Bracketsenclose optiona items.
| A vertical line meansor.
An dllipsis means the preceding item can be repeated.

() Parentheses enclose items only for syntactical purposes.

Except where otherwise noted, numerical values in debugging command
examples are hexadecimal.
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Command Set Summary

Table 7-1 lists the argument types used for commands. Table 7-2 lists the
commands al phabetically and summarizes their functions. For detailed
descriptions of the individual commands, refer to Section 10. Debugging

Table 7-1. Argument Types

Explanation

Command Set.
Syntax
Type Indicators
<n>, <rate>,

<data>, <signal>,

Hexadecimal values, unless otherwise noted.
For decimal values, use the prefix ! or the suffix T.
For binary values, use the prefix % or the suffix Q.
Example:
64 = 1100 = 100T = %1100100 = 1100100Q.

Four or fewer hexadecimal digits, with leading zeros
when appropriate. If an address is decimal or binary,
use a prefix or suffix, per the explanation of numeric
arguments.

A range of addresses or numbers. Specify the low
value, then the high value, separated by a space. Use
leading zeros if appropriate.

. <frame>,

Numeric

<frequency>,

<clips>, <count>,

<value>
Address |<address>
Range <range>

<symbol>,
Symbol y

<label>

Symbols of ASCII characters, usually symbols from
source code

Filename |<filename>

The name of a file, in DOS format, eight or fewer
ASCII characters. Include an optional extension (three
or fewer characters) after a period. If the file is not in
the current directory, precede the name with one or
more directory names.

Operator |<op>

+ (add); — (subtract); * (multiply); or / (divide)
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Table 7-2. ICS08GPW Command Overview (Sheet 1 of 7)

Command Description
A Set the accumulator to specified value and display new value in
CPU window (identical to the ACC command).
ACC Set the accumulator to specified value and display new value in
CPU window (identical to the A command).
ADCLR Clear A/D input buffer.
ADDI Enter input to A/D.
Assemble M68HCO8 instruction mnemonics and place resulting
ASM ) : .
machine code in memory at the specified address.
BELL Sound PC bell the specified number of times.
BF Fill a block of memory with a specified byte, word, or long value.
BR Display or set instruction breakpoint to specified values or at
cursor location.
Set accumulator breakpoint to halt code execution when the
BREAKA o
accumulator value equals the specified value.
Set an HX register breakpoint to halt code execution when the
BREAKHX : o
value of the HX register equals the specified value.
BREAKSP Set stack pomte_r _breakpomt to halt code execution when the SP
equals the specified value.
C Set or clear the C bit of the CCR.
CAPTURE Specify location to be monitored for changes in value.
géPTUREFILE Open a capture file to record changed values.
CCR Set the CCR in the CPU to the specified hexadecimal value.
CGMXCLK Set CGMXCLK to bus clock relationship.
CHIPMODE Set chip for simulation.
Remove the current MAP file from memory (identical to the
CLEARMAP NOMAP command).
CLEARSYMBOL | Remove all user-defined symbols from memaory.
COLORS Set simulator colors
ngLES Change the value of the cycles counter.
DASM Disassemble machine instructions, display addresses and
contents as disassembled instructions in the Code window.
DDRA Assign the specified byte value to the port A data direction
register (DDRA).
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Table 7-2. ICSO8GPW Command Overview (Sheet 2 of 7)

Command

Description

DDRB

Assign the specified byte value to the port B data direction
register (DDRB).

DDRC

Assign the specified byte value to the port C data direction
register (DDRC).

DDRD

Assign the specified byte value to the port D data direction
register (DDRD).

DDRE

Assign the specified byte value to the port E data direction
register (DDRE).

DUMP

Send contents of a block of memory to the Status window in
bytes, words or longs.

EVAL

Evaluate a numerical term or expression and give the result in
hexadecimal, decimal, octal, and binary format.

EXIT

Terminate the software and close all windows (identical to the
QUIT command).

Start execution of code at the current PC address or at an
optional specified address (identical to the GO and RUN
commands).

GO

Start execution of code at the current PC address or at an
optional specified address (identical to the G and RUN
commands).

GOEXIT

Similar to GO command except that the target is left running
without any breakpoints, and the debugger software is
terminated.

GOMACRO

Execute the program in the simulator beginning at the address
in the PC and continue until a keypress, Stop Macro command
from the toolbar, breakpoint, or error occurs.

GONEXT

Execute from the current PC address until the next instruction is
reached. Used to execute past a subroutine call or past
intervening interrupts.

GOTIL

Execute code beginning at the PC address and continue until
the PC contains the specified ending address or until a
keypress, Stop Macro command from the toolbar, breakpoint, or
error occurs.

GOTOCYCLE

Execute code beginning at the current PC and continue until the
cycle counter is equal to or greater than the value specified.

H
HREG

Set or clear the H (half-carry) bit in the CCR.

HELP

Open the ICS08GPW Help File.
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Table 7-2. ICSO8GPW Command Overview (Sheet 3 of 7)

Command Description

HX Set both bytes of the concatenated index register H: X to the
specified value.

I Set or clear the | bit of the CCR.

INEO Display information about the line highlighted in the source
window.

INPUTA Set the simulated inputs to port A.

INPUTB Set the simulated inputs to port B.

INPUTC Set the simulated inputs to port C.

INPUTD Set the simulated inputs to port D.

INPUTE Set the simulated inputs to port E.

INPUTS Show the simulated input values to ports A and B.

:gg View or assign the state value of the MCU IRQ pin.
Open a new or specified external file to receive log entries of

LF commands and responses in the Status window (identical to the
LOGFILE command).

LISTOFF Turn off screen listing of stepping information.

LISTON Turn on screen listing of stepping information.

LOAD Load S19 object file and associated MAP file into the
ICSO08GPW.

LOADALL Execute both the LOAD and LOADMAP commands.

LOADDESK Lpgd_ Fhe desktop settings for window positions, size, and
visibility.
Load a MAP file containing source level debug information into

LOADMAP the ICSO8GPW.

LOADV Execute the LOAD command, then automatically execute the
VERIFY command.
Open a new or specify an existing external file to receive log

LOGFILE entries of commands and responses from the Status window
(identical to the LF command).

MACRO Execute a macro file containing debug command sequences.

MACROEND Close Fhe macro file in which the debug command sequences
are being saved.
Open a macro file and save all subsequent debug commands to

MACROSTART this file until closed by the MACROEND command during an

active ICS08GPW session.
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Table 7-2. ICSO8GPW Command Overview (Sheet 4 of 7)

Command Description
MACS Bring up a window with a list of macros.
MAP View information from the current MAP file stored in memory
(identical to the SHOWMAP command).
MD Display the contents of memory locations in the Memory
MDI window beginning at the specified address.
Display the contents of memory locations in Memory window 2,
MD2 2 "
beginning at the specified address.
MM Modify contents of memory beginning at the specified address,
MEM and/or select bytes, words, longs.
N Set or clear the N bit of the CCR.
NOBR Remove one or all of active breakpoints.
Remove the current MAP file from memaory, forcing the
NOMAP ICS08GPW to show disassembly in the code windows instead
of user source code (identical to the CLEARMAP command).
Remove all user-defined symbols from memory; symbols
NOSYMBOL defined in a loaded MAP file are not affected by the
NOSYMBOL command.
PC Assign the specified value to the MCU program counter.
Attempt to connect with the ICSO8GPW circuit board through
POD the specified COM port; when successful, the POD command
returns the current status of ports, reset, and IRQ pins on the
ICS08GPW board and the board version number.
ES_IF_;I—A Assign the specified value to the port A output register latches.
ES_IF%B Assign the specified value to the port B output register latches.
E(R?'IF}(-ZFC Assign the specified value to the port C output register latches.
ES‘?SD Assign the specified value to the port D output register latches.
ES?I-EFE Assign the specified value to the port E output register latches.
QUIET Toggles refresh of memory-based windows.
QuUIT Terminate the ICSO8GPW application and close all windows
(identical to the EXIT command).
R Open window for Register files and start interactive setup of

system registers such as I/O, timer, COP.
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Table 7-2. ICSO8GPW Command Overview (Sheet 5 of 7)

Command Description
REG Display contents of CPU registers in the Status window
(identical to the STATUS command).
REM Enter comments in a macro file.
Simulate a reset of the MCU and set the PC to the contents of
RESET .
the reset vector. Does not start execution of user code.
RESETGO Simulate a reset of the MCU, set PC to contents of the reset
vector, and start execution from the PC address.
RUN Start execution of code at the current PC current or specified
address (identical to the G or GO command).
SAVEDESK Save the desktop settings for the ICS08GPW program when it is
first opened or for use with the LOADDESK command.
SCCLR Clear SCI I/O buffers.
SCDI Enter input to SCI.
SCDO View outputs from SCI.
SCRIPT Execute a macro file containing debug command sequences
(identical to the MACRO command).
Display the contents of memory locations in the Memory
SHOW window beginning at the specified address (identical to the MD
command).
SHOWBREAKS Oper_1 window d|splay|ng b_reakpomts gsed in the current debug
session, and allow modifying breakpoints.
Display code in the Code windows beginning at the specified
SHOWCODE address, but without changing the value of the PC.
SHOWMAP View current MAP file (identical to the MAP command).
SHOWPC D!splay code starting from address in the PC in the Code
window.
Display the Trace window with the last 1024 instructions
SHOWTRACE executed since the TRACE command issued.
Switch from in-circuit simulation (hardware pod connected) to
SIM08 . )
stand-alone simulation (no pod connected).
SNAPSHOT Save window data to the open lodfile.
Sp Assign specified value to the stack pointer used by the CPU and
display in the CPU window.
SPCLR Clear SPI input/output.
SPDI Enter SPI inputs.
SPDO View SPI outputs.
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Table 7-2. ICSO8GPW Command Overview (Sheet 6 of 7)

Command Description

SPFREQ Set input clock for SPI slave.

ss Step through a specified number of source code instructions,
starting at the current PC address value, then halt.
Step through a specified number of assembly instructions,

ST starting at the current PC address value, then halt (identical to
the STEP and T commands).
Open the HCO08 Stack window showing the stack pointer value,

STACK data stored on the stack, and the results of RTS or RTI
instruction.

STATUS Display the contents of the CPU registers in the Status window
(identical to the REG command).
Step through a specified number of assembly instructions,

STEP starting at the current program counter address value, then halt
(identical to the ST and T commands).
Execute instructions continuously, one at a time, starting at the

STEPFOR current PC address and continuing until an error condition,
breakpoint, or keypress occurs.

SOURCEPATH Dete_rmlng the path for source code that is not in the current
working directory.
Step through instructions starting at current PC address and

STEPTIL continue until PC value reaches the specified address, or until
keypress, breakpoint, or error occurs.

SYMBOL View current symbols or create new symbols.
Step through a specified number of assembly instructions,

T starting at the current PC address, then halt (identical to the ST
and STEP commands).

TRACE Toggle tracing.

UPLOAD_SREC

Upload the content of the specified memory block (range) in
S19 file format, display the contents in the Status window, and
enter information into the current logfile.

\% Set or clear the V bit in the condition code register (CCR).

VAR Display specified address and contents in the Variables window
for viewing during code execution.

VERIFY Compare the contents of program memory with an S-record file.

VERSION Display program version and date.

VER

WAIT Delay simulator command execution by a specified number of

cycles.
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Table 7-2. ICSO8GPW Command Overview (Sheet 7 of 7)

Command Description
WHEREIS Display value of the specified symbol.
X Set the X register to the specified value and display in the CPU
XREG window.
Z Toggle the Z bit in the CCR.
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8.2 Introduction

Operator’'s Manual

PROGO08SW is a programmer for FLASH memory internal to a CPUO8
processor. The programmer communicates with the processor in monitor mode
(MONO8) using an M68HCO08 seria programmer (SPGMR), which connects
the serial port of a PC or compatible computer to a DB9 connector on the
SPGMR.

The programmer software consists of three parts:

1. PROGO8SW.EXE — Executable that runs on the host PC

2. 908 _GP20.08P — Programming algorithm file for the
MC68HC908GP20 MCU

3. 908 _GP32.08P — Programming algorithm file for the
MC68HC908GP32 MCU

PROGO8SW provides for a set of general interface functions and one
user-specified function. These are used to control the erasing, verifying,
programming, and viewing of modules to be programmed. These generic
functions are implemented specifically for the MC68HC908GP20 by the
908_GP20.08P programming algorithm and by the 908 GP20.08P
programming algorithm for the M C68HC908GP32.

The SPGMR can be configured to program a processor resident in atarget
system. For setup instructions, see 2.5 Connecting to a Target System.

The programming routines for a particular module are loaded into the CPUO8
on-chip RAM for execution during erasure, programming, verification, and
showing of the module. The routines and associated comments for a particular
module are in the form of Motorola S records stored in afile with a.08P
extension.

Any of the enabled features of the PROGO8SW programmer can be selected
using the mouse or the up and down arrow keys or by typing the selection letters
totheleft of the selection display. Pressing ENTER or double clicking the mouse
will executethe highlighted entry if it isenabled. The user will be prompted for
any additional information required to execute the selected function. Before a
modul e can be programmed from an S-record file, select such afile; otherwise,
the user will be asked to select one.
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8.3 Startup and Parameters

The PROGO8SW FLASH programmer may be started and parameters may be
passed to it in either of two ways:

* From the WinIDE editor, as described in 4.12.5.4 Executable Tabs;
EXE 1-3

* From the command line, by using the Windows 95 (or later versions)
Program Item Property dialog. Refer to the Windows documentation
for information on this procedure.

The following parameters may be entered in any order. To specify multiple
parameters, separate them with spaces.

[com(n)]  Theoptiona parameter con( n) , where( n) isavalue
from 1 to 8, specifies which communications port to use.

[v] If the optional parameter v is specified aseither V or v, then
the range of Srecordsis not verified during the program-
ming or verification process. This can help speed up these
functions.

Examples:

PROX8SW con?2 v com2 port is selected and S-records range is not
verified.

PROGD8SW con?  com7 port is selected and S-records rangeis verified.
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8.4 Programming Commands

NOTE:

Programming commands are executed by selecting them from the pick list.
Thisis done by either using the up and down arrow keys or by typing the first
letter(s) on the line to select acommand. Pressing ENTER causes the selected
command to execute. Commands can also be executed from the menus or from
the button bar. Any additional information needed for the command will be
prompted for in awindow which opens for that purpose. Errors caused by a
command and any responses are presented in the status window.

Although the following commands are shown in the pick list, they are inactive
for the M68HC980GP20 and will not execute if selected:

- BR
- EB
- EW
- PW

In addition, there is one function that is allowed to be unique to the module
being programmed. The selection menu name and the length of up to one
hexadecimal parameter may be specified in a supporting .08P file.

8.4.1 BM — Blank-Check Module

This command checks the entire module to seeif it has been erased. If not, the
address of the first non-blank location is given along with its contents.

8.4.2 CM — Choose Module .08P

Operator’'s Manual

The user is presented with alist of available .08P files. Each .08P file contains
information on how to program a particular module. Usually, the name of the
fileindicates what kind of module it relatesto. For example, thefile
908_GP20.08P specifies how to program a 68HC908GP20 device. Setup
information and further descriptions of the module are provided in ASCI| text
within the modulefile. The user can look at thisinformation with any standard
text editor. Thisinformation isalso presented in the statuswindow when a.08P
fileisselected. A particular .08P fileis selected by using the arrow keysto
highlight the filename and then pressing the ENTER key. The currently selected
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.08Pfileisshowninthe .08Pfile selected window. After a.08Pfileisselected,
the user is prompted for the base address of the module. Thisaddressisused as
the beginning address for the modul e during programming and verification.

8.4.3 EM — Erase Module

This command erases the entire module. If the entire moduleis not erased, an
error message is given.

8.4.4 PB — Program Bytes

The user is prompted for a starting address, which must be in the module. The
user is then shown an address and abyte. Pressing the ENTER key shows the
next location. The user can also enter in hex a byte to be programmed into the
current location. Failure to program alocation, entering an invalid hex value,
or exceeding the address range of the module will exit the program bytes
window. If alocation failsto program, an error messageisgiven. The symbols
+, —, and = may be appended to the value being written. Respectively, they
increase the address (default) (+), decrease the address (-), and hold the address
constant (=).

8.4.5 PM — Program Module

For this command to work, the user must have selected an S-record file
previously. The Srecords are then checked to seeif they all residein the
moduleto be programmed. If not, the user is asked for permission to continue.
If the answer isyes, only those S-record addresses that lie in the module are
programmed. If alocation could not be programmed, an error messageisgiven.

8.4.6 SM — Show Module

The user isprompted for astarting address. If thisaddressisnot in the module,
an error isgiven. A window is opened that shows the contents of memory as

hex bytesand ASCII charactersif printable. Non-printing charactersare shown
asperiods(.). Thiswindow stayson the screen until the user pressesthe ESCAPE

key.
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8.4.7 SS — Specify S Record

This command asks the user for the name (and/or path) to afile of Motorola S
records to be used in programming or verifying amodule. If thefileis not
found, an error messageisgiven. Thecurrently selected fileisshowninthe S19
file selected window. The programmer accepts S1, S2, and S3 records. All
other file records are treated as comments. If the user does not specify a
filename extension, a default of .S19 is used.

8.4.8 UM — Upload Module

The user isthen asked for afilename in which to upload S records. The default
filename extension is set to .S19 if none is specified by the user. Motorola S
records for the entire module are then written to the specified file.

8.4.9 UR — Upload Range

The user isprompted for a starting address, which must bein the module. Next,
the user is asked for an ending address, which must also be in the module. The
user isthen asked for afilename in which to upload S records. The default
filename extension is set to .S19 if noneis specified by the user. Motorola S
records are then written to the specified file.

8.4.10 VM — Verify Module

For this command to work, the user must have previousy selected an S-record
file. The Srecordsare then checked to seeif they all residein the moduleto be
programmed. If not, the user isasked for permission to continue. If the answer
isyes, only those S-record addresses that lie in the module are verified. If a
location could not be verified, an error messageis given, indicating the address,
the contents of that address, and the contents specified in the S-record file.

8.4.11 VR — Verify Range

Operator’'s Manual

For this command to work, the user must have selected an S-record file
previously. The user is prompted for a starting address, which must be in the
module. Next, the user is asked for an ending address, which must also bein
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themodule. S-record addressesthat lieinthe module areverified. If alocation
could not be verified, an error message is given, indicating the address, the
contents of that address, and the contents specified in the S-record file.

8.4.12 QU — QUit

This command terminates the programmer and returns to Windows.

8.4.13 RE — REset Chip

This causes a hardware reset to the CPUO8 chip. This command can be used to
recover from errors that cause the programmer not to be able to communicate
with the processor through the MONO8 monitor interface.

8.4.14 HE — HElp

This command opens awindow of help topics on the screen. The user can then
select a particular topic and page through its text description.

8.5 Programming Example

These programming stepsillustrate a typical sequence for using the
PROGO08SW commands:

1. Start the PROGO8SW software, as described in 8.3 Startup and
Parameters.

When PROGO8SW starts, it performsan automatic RESet (see8.4.13 RE
— REset Chip) and brings up the Choose Modul e selection window.

2. Select the 908 _GP20.08P file from the Choose Module window.

3. Execute the Blank-Check Module command (8.4.1 BM —
Blank-Check Module).

4. If theresults from the BM command indicate that the module is not
blank, execute the Erase Module command (see 8.4.3 EM — Erase
Module). Then repeat the BM command, which should now indicate
that the module is blank.
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5. With the Specify S-record command (see 8.4.7 SS — Specify S
Record), select the S-record file to load into the module.

6. Execute the Program Module command (see 8.4.5 PM — Program
Module).

7. Toverify that the S-record file has been loaded correctly, execute the
Verify Module command (see 8.4.10 VM — Verify Module), which
compares the S-record file with the contents of the module.
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9.2 Introduction

This chapter describes the use of the ICDO8SW in-circuit debugger (1CD) for
the M68HCO08 serial programmer (SPGMR). The debugger employs a
command set that allows real-time debugging within the limitations of the
M68HC08's MONO8 on-chip debugging monitor.

9.3 MONOS8 Debugging Limitations and Tips

These limitations are inherent in MONO8 debugging and should be observed
carefully:

1

o W

Operator’'s Manual

Do not change the data direction or data value of PORTA bit 0. When
written, these bits should be set to O.

Do not enable keyboard interrupts for PORTA bit 0.
Do not step an instruction that branches to itself.
Do not step a software interrupt instruction (SWI).

The hardware breakpoint registers are reserved for use by the ICDO8SW
debugger. Attempting to use these registersfor other purposes may not
work.

Be careful about showing peripheral status and data registersin the
memory or variables window. A refresh of these windows will read
these registers and may cause the clearing of flags.

The debug monitor built into the HCO8 processor uses up to 13 bytes of
the stack. Do not write to these addresses from (SP-13) to SP. Toload a
program into RAM, the stack should be moved to the end of RAM;
otherwise, the processor will use 13 bytes in the middle of the RAM
block.

Use the command SP 23F to move the stack. If the command is put into
the STARTUP.ICD file, it will execute every time the debugger is
entered.

If interrupts are turned on during stepping, the ICDO8SW debugger will
not step into theinterrupt. Instead, it will execute thewholeinterrupt and
stop on the instruction returned to after the interrupt.
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The following tips provide useful insight:

1
2.

0.

Single stepping is allowed in both RAM and ROM.

The first breakpoint set is always a hardware breakpoint, and any
additional breakpoints set are software breakpoints. To make surethat a
hardware breakpoint isbeing set, usethe NOBR command before setting
it.

Hardware breakpoints will stop execution in ROM and RAM. Software
breakpoints will stop execution only in RAM.

Experiment with the register interpreter. Use the R command for this.

Code may be loaded only into RAM. When doing this, observe
limitation number 7. To load code into FLASH memory, use the
PROGO08SW programmer included in this kit.

Executing an SWI instruction while running isfunctionally equivalent to
hitting a breakpoint, except that execution stops at the instruction
following the SWI.

A hardware breakpoint may be used to trap adataread/writeto anywhere
in the memory map. The ICD08SW debugger stops at the instruction
after the one that accesses the data location.

To trap a read/write to address 22, for example, first use the NOBR
command to make sure that no breakpoints are set. Then, set the
hardware breakpoint by using the BR 22 command. Thisisthe sameway
that a hardware instruction breakpoint would be set. Clear the hardware
breakpoint by using the NOBR command.

The LOADALL command in ICDO8SW isthe same as LOAD in the
|CSO8GPW simulator. The LOAD command loads only the object
information, not the debug information.

To debug from ROM and see source code while stepping, use the
LOADMAP command. Thisloads source-level information about the
source file without loading the object file, which should have been
programmed into FLASH with PROGO8SW. Fileswith the extension
.MAP are debug-format map files.

Towriteabyteto memory, usethe MM <address> <n> value command.
For example, to write $00 to address $4, enter MM 4 0.
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10.

11.

12.

13.

14.

15.

16.

17.

18.

The default base of the debugger ishexadecimal. See HELPfor prefixes
and suffixes to override the default.

To create avariable, usethe VAR command. To clear al variables, use
CLEARVAR.

CPU register values can be changed by entering aregister namefollowed
by avalue. For example, to set the accumulator to $44, type either A
44 <ENTER> or ACCA 44 <ENTER>.

When the ICS08GP20 board is reset by the debugger, power to the
microcontroller isturned off for ashort duration. Although much of RAM
may look the same, some values may have changed. To verify code that
was loaded prior to the reset, use the VERIFY command.

All windows have right-button mouse menus, which allows access to
much of the debugger'sfunctionality. To open, place the mouse over the
window and click the right mouse button.

If a GO command is entered without setting a breakpoint, the only way
to regain control of the processor isto reset it.

The watchdog is not active while running ICDO8SW. When adeviceis
programmed and powered without the debugger — for example, on a
target board — the watchdog is active by default.

If the security bytes (see 1.9 M C68HCO08GP Security Feature) are
programmed with the PROG0O8SW programmer, the ICDO8SW
debugger automatically knows the security bytes. In thisway,
ICDO8SW isableto reset the processor even if it has been programmed.
All security information is stored in the file SECURITY .INI.

To savethe |CDO8SW desktop settings, usethe SAVEDESK command.
Retrieve them by using the LOADDESK command. The desktop
settings are retrieved automatically upon startup.
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9.4 Startup and Parameters

The ICDO8SW debugger may be started, and parameters may be passed toit, in
either of two ways:

* From the WinIDE editor, as described in 4.12.5.4 Executable Tabs;
EXE 1-3

* From the command line, by using the Windows 95 (or later version)
Program Item Property dialog. Refer to the Windows documentation
for information on this procedure.

The following optional parameters may be entered in any order. To specify
multiple parameters, separate them with spaces.

com <n>  Choosesthe serial port, where <n> isavalue between 1 and 8

runni ng  Startsthe ICD with the CPU running. Sometimesitisdesirable
to leave the CPU running and exit the ICD debug software. To
do this, use the GOEXIT command. To re-enter the ICD debug
software, use the option RUNNI NG as a parameter on the startup
command line. This option causes the debugger NOT to do a
RESET at startup and to ignore any STARTUP.ICD macro file.
To use this option, the CPU must have been previoudly left exe-
cuting by the debugger.

qui et  Startsthe ICD without filling the memory windows and the dis-
assembly window. Can be used for speed reasons or to avoid
DSACK errors on startup until windows are positioned or chip
selects enabled.

pat h A DOS path to the directory containing the source code for
source-level debug or a DOS path to a source file to be loaded at
startup (the path part is also saved)

Example:
| CDO8SW con®? runni ng— Choosescom2 and startsthe ICD with the
CPU running
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9.5 User Interface

9.5.1 Status Window

9.5.1.1 Pop-Up Menu

Operator’'s Manual

The following sections describe the Windows user interface for the ICDO8SW
in-circuit debugger.

The Status window, shown in Figure 9-1, serves as the command prompt for
the application. It takes keyboard commands given by the user, executes them,
and returns an error or status update when needed.

2. Slabus Windiw

Comtact with HCOD Honitor established. -
pritor Code Version:d

Comtact Ertablashed.

Trying Secuarity Code S00 SO0 500 SO0 500 00 E00 SO0 Success.

3

symbal porta 0 =

Fonaedy

Figure 9-1. ICDO8SW Status Window

Individual commands or a series of commands can be typed into the window or
can be played from amacro file. This allows the user to have a standard
sequence of events happen the same way every time. Refer to the MACRO
command for more information.

It is often desirable to have alog of all the commands and command responses
that appear in the status window. The LOGFILE command allows the user to
start/stop the recording of all information to atext file, whichisdisplayedinthe
status window.

By pressing the right mouse button while the cursor is over the status window,
the user is given a pop-up menu, which has the option:

Help — Displays this help topic
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9.5.1.2 Keystrokes
These keystrokes are valid while the status window is the active window:

UP ARROW Scrolls window up one line
DOWN ARROW Scrolls window down one line

HOVE Scrolls window to first status line
END Scrolls window to last status line
PAGE UP Scrolls window up one page
PAGE DOMN Scrolls window down one page
F1 Shows this help topic

To view previous commands and command responses, use the scroll bar on the
right side of the window.

9.5.2 Code Window

The Code window, shown if Figure 9-2, displays either disassembled machine
code or the user's source codeif it isavailable. The disassembly mode will
aways show disassembled code regardlessif asourcefileisloaded. The
source/disassembly mode will show source-code if source codeisloaded and
the current PC points to avalid line within the source code; otherwise,
disassembly is shown. To show both modes at once, the user should have two
code windows open, one set one to disassembly and the other to
source/disassembly.
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Figure 9-2. ICD0O8SW Code Window 2

Code windows a'so give visua indications of the program counter (PC) and
breakpoints. Each code window isindependent of the other and can be
configured to show different parts of the user's code.

By pressing the right mouse button while the cursor is over the code window,
the user is given a pop-up menu with these options.

Toggle Breakpoint at Cursor — This option is enabled if the user has
aready selected alinein the code window by clicking on it with the |eft
mouse button. Choosing this option will set a breakpoint at the selected
location or, if there is already a breakpoint at the selected location, will
remove it.

Set PC at Cursor — Thisoption isenabled if the user has already
selected alinein the code window by clicking on it with the left mouse
button. Choosing this option will set the program counter (PC) to the
selected location.

Gotil Addressat Cursor — Thisoption is enabled if the user has
aready selected alinein the code window by clicking on it with the left
mouse button. Choosing thisoptionwill set atemporary breakpoint at the
selected line and start processor execution (running mode). When
execution stops, this temporary breakpoint is removed.
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» Set Base Address— This option allows the Code window to look at
different locations in the user's code or anywhere in the memory map.
The user will be prompted to enter an address or label to set the Code
window's base address. Thisaddresswill be shown asthetop linein the
Codewindow. Thisoption isequivaent to the SHOWCODE command.

* Set Base Addressto PC — Thisoption points the Code window to ook
at the address where the program counter (PC) is. This address will be
shown as the top line in the Code window.

» Select Source Module— This option is enabled if a source-level map
fileis currently loaded and the windows mode is set to
source/disassembly. Selecting this option pops up alist of all the map
file's source filenames and allows the user to select one. Thisfileisthen
loaded into the Code window for the user to view.

* Show Disassembly or Show Source/Disassembly — This option
controls how the Code window displays code to the user. The show
disassembly mode always shows disassembled code, regardless of
whether a sourcefileisloaded. The show source/disassembly mode
shows source-code if source codeisloaded and the current PC points to
avalid line within the source code. Otherwise, disassembly is shown.

* Help — Displays help for thistopic

9.5.2.2 Keystrokes

These keystrokes are valid while the Code window is the active window:

UP ARROW Scrolls window up one line

DOWN ARROW Scrolls window down oneline

HOVE Scrolls window to the Code window's base address.

END Scrolls window to last address the window will show.

PAGE UP Scrolls window up one page

PAGE DOMN Scrolls window down one page

F1 Displays help for thistopic

ESC Makes the Status window the active window
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9.5.3 Variables Window

TheVariableswindow, showninFigure9-3, isused to view variableswhilethe
part is not running. The user may add or remove variables through the INSERT
or DELETE keys, the pop-up menu, or the VAR command. Variables can be
viewed as bytes (8 hits), words (16 bits), longs (32 hits), or strings (ASCI]I).

FORTA : 57F
PORTE : 4FE
PORTE : S7F
PORTD : SFF

TBCHT : $7E0H
TEHFIMT © -39%7h

Figure 9-3. ICDO8SW Variables Window

9.5.3.1 Pop-Up Menu

By pressing the right mouse button while the cursor is over the variables
window, the user is given a pop-up menu which has these options:

* Add Variable— Addsavariable to the Variables window at the
currently selected line. A pop-up window allows the user to specify the
variable's address, type, and base.

* Delete Variable — Removes the selected variable from the Variables
window. A variableis selected by placing the mouse cursor over the
variable name and clicking the left mouse button.

¢ Clear All — Removes all variables from the Variables window

» Help — Displays help for thistopic
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9.5.3.2 Keystrokes

User Interface

These keystrokes are valid while the Variables window is the active window:

| NSERT
DELETE

UP ARROW
DOWN ARROW
HOVE

END

PAGE UP
PAGE DOMWN
F1

ESC

9.5.4 Memory Window

Adds avariable
Deletes avariable

Scrolls window up one variable

Scrolls window down one variable

Scrolls window to the first variable

Scrolls window to the last variable

Scrolls window up one page

Scrolls window down one page

Displays help for this topic

M akes the Status window the active window

The Memory window, shown in Figure 9-4, is used to view and modify the

memory map of atarget. View bytes by using the scrollbar on the right side of
thewindow. To modify aparticular set of bytes, double click onthem. Double
clicking on bits brings up a byte modification window.

t Memomy Window |

apna
aEio
aEia
Ao
aEza
aEzn
[lhk |

L

0%
2
Il
20
oa
HH
HH

FE 7k

AD AD
wl FF
Al oa
Al on
LU ]
[ ]
LB N0

FE
Al
o
o
FF
0
i
Ch

@ 00 80 an
ag G0 CO an
2 00 e an
FF 00 & &g
a8 ob FF FF
B HE 2R Bl
1F CD BR AD

Figure 9-4. ICD0O8SW Memory Window
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9.5.4.1 Pop-Up Menu

By pressing the right mouse button while the cursor is over the Memory
window, the user is given a pop-up menu which has these options:

* Set Base Address — Sets the Memory window scrollbar to show
whatever address the user specifies. Upon selecting this option, the user
isprompted for the address or label to display. Thisoptionisequivalent
to the (MD) Memory Display command.

» Show Memory and ASCI | — Setsthe current Memory window display
mode to display the memory in both hex and ASCII formats

* Show Memory Only — Setsthe current Memory window display mode
to display the memory in hex format only

» Help — Displayshelp for thistopic

9.5.4.2 Keystrokes

These keystrokes are valid while the Memory window is the active window:

UP ARROW Scrolls window up one line

DOWN ARROW Scrolls window down one line

HOVE Scrolls window to address $0000

END Scrolls window to last address in the memory map.

PAGE UP Scrolls window up one page

PAGE DOMN Scrolls window down one page

F1 Displays this help topic

ESC Makes the Status window the active window
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User Interface

9.5.5 Colors Window

The Colors window, shown in Figure 9-5, shows the colors that are set for all
of the debugger windows. To view the current color in awindow, select theitem
of interest in the listbox and view the text in the bottom of the window.

To changethe color in awindow, select theitem; then, use the left mouse button
to select acolor for theforeground or use the right mouse button to select acolor
for the background. Someitemswill allow only the foreground or background
to be changed. Pressthe ok button to accept the color changes. Pressthe
CANCEL button to decline all changes.

PFopup Zelection Windows - Selected
Fopup Selection Windows - Disabled

CPU Window - CPU Heqister Hames ---l
LFU Window - CFU Register Ualuoes
CPU Window - CPU Window Eackground --l |

Code Window 1 - Hormal Code

Code Window 1 PI'UEF-IH Counter ..I_l_
Uise Defaulls For

Code Wimdow 1 Selected
Code Wimdow 2 Hormal Code i Foenground
Code Wimdow 2 Frogram Counter  Backogoumd

Thit iz a sample of what the text in the windew willl look like.

W OK | :cmm| 7 Help |

Figure 9-5. ICD08SW Change Window Colors Window
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9.5.6 CPUO8 Window

The CPU08 window, shown in Figure 9-6, displays the current state of the
68HCO08 CPU registers. The pop-up window allows modification of these
values.

9.5.6.1 Pop-Up Menu

- cruos  EIE |

ACCA BN
HEEE kFF
XREG FF
PC FEZ@
CCR .11.1.2C
5F WkE

Figure 9-6. ICD08SW CPUO08 Window

By pressing the right mouse button while the cursor is over the CPU window, a
pop-up menu appears with the following options:

Operator’'s Manual

Set Accumulator — Setsthe accumulator to auser-defined value. Upon
selecting this option, the user is prompted for avalue.

Set HREG Index Register — Setsthe H index register to auser-defined
value. Upon selecting this option, the user is prompted for avalue.

Set XREG Index Register — Setsthe X index register to auser-defined
value. Upon selecting this option, the user is prompted for avalue.

Set Stack Pointer — Thisoption is disabled and is only shown for
convention.

Set PC — Setsthe program counter (PC) to a user-defined value. Upon
selecting this option, the user is prompted for a value.

Set Condition Codes— Allowsthe user to toggle bits within the CCR.
Upon selecting this option, the CCR modification window is displayed,
as shown in Figure 9-7.
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W ok | (X cocat | |7 b |

Figure 9-7. ICD0O8SW Set CCR Window
9.5.6.2 Keystrokes

These keystrokes are valid while the CPU window is the active window:

F1 Displays help for this topic
ESC M ake the Status window the active window

9.6 Debugging Commands

Debugging commands for use with the ICD0O8SW in-circuit debugger are
described in the following sections. The individual commands are defined in
detail in Section 10. Debugging Command Set.

9.6.1 Syntax and Nomenclature

A command isaline of ASCII text that was entered from the computer
keyboard. For ICD0O8SW debugging commands, enter the command and its
arguments in the Status window command line. Press ENTER to terminate each
line and activate the command. The typical command syntax is.

command [ <argunent>]...
Where:

command A command name, in upper- or lower-case letters

<argunent >  Anargument indicator; when arguments are italicized, they
represent a placeholder for the actual value entered; when
not italicized, they indicate the actual value to enter.
Table7-1. Argument Types explainsthe possible argument
values.
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The following nomenclature conventions apply to the ICDO8SW in-circuit
debugging commands.

n  Any number from O to OFFFFFFFF (hex). The default base
ishex. To enter numbersin another base, use the suffixes T
for base ten, O for base eight, or Q for base two or also use
the prefixes! for base ten, @ for base 8 and % for base two.
Numbers must start with either one of these prefixes or a
numeric character.

Example:

OFF = 255T7 = 3770 = 11111111Q = !255 = @77 = 9%1111111

add  Any valid address (default hex)
[T Optional parameter

PC  Program counter points to the next instruction to be fetched
(Equals IP+6)

str  ASCII string

; Everything on acommand line after and including the semi-
colon character is considered acomment. Thishelpsin doc-
umenting macro (script) files.

9.6.2 Command Recall

NOTE:

Operator’'s Manual

The pGUP and PGDN keys can be used to scroll through the past 30 commands
issued in the debug window. Saved commands are those typed in by the user or
those entered through macro (script) files. The Esc key can delete a currently
entered line, including one selected by scrolling through old commands.

Only the command lines entered by the user are saved. Responsesto other ICD
prompts are not. For example, when a memory modify command is given with
just an address, the ICD prompts for data to be written in memory. These user
responses are not saved for scrolling; however, the original memory modify
command is saved.
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9.6.3 Command Set Summary

ICD08SW In-Circuit Debugger
Debugging Commands

Table 9-1 summarizes the debugging commands that may be used with
ICDO8SW. For detailed descriptions of each command, refer to Section 10.
Debugging Command Set.

Table 9-1. ICD08SW Command Overview (Sheet 1 of 5)

Command

Description

A

Set the accumulator to specified value and display new value in
CPU window (identical to the ACC command).

ACC

Set the accumulator to specified value and display new value in
CPU window (identical to the A command).

ASCIIF3
ASCIIF6

Toggle memory windows between displaying data only and data
with ASCII characters

ASM

Assemble M68HCO08 instruction mnemonics and place resulting
machine code in memory at the specified address.

BELL

Sound PC bell the specified number of times.

BF
FILL

Fill a block of memory with a specified byte, word, or long value.

BR

Display or set instruction breakpoint to specified values or at
cursor location.

C

Set or clear the C bit of the CCR.

CCR

Set the CCR in the CPU to the specified hexadecimal value.

CLEARMAP

Remove the current MAP file from memory.

CLEARSYMBOL

Remove all user-defined symbols from memory.

CODE

Show disassembled code in the Code window starting at
address add. Specifying an address in the middle of an
intended instruction may cause improper results.

COLORS

Set simulator colors.

DASM

Disassemble machine instructions, display addresses and
contents as disassembled instructions in the Code window.

DUMP

Send contents of a block of memory to the Status window in
bytes, words, or longs.

EVAL

Evaluate a numerical term or expression and give the result in
hexadecimal, decimal, octal, and binary format.
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Table 9-1. ICD08SW Command Overview (Sheet 2 of 5)

Command Description
EXIT Terminate the software and close all windows (identical to QUIT
command).
G Start execution of code at the current PC address or at an
GO optional specified address. The G, GO, and RUN commands
are identical.
Similar to GO command except that the target is left running
GOEXIT without any breakpoints, and the debugger software is
terminated.
Execute from the current PC address until the next instruction is
GONEXT reached. Used to execute past a subroutine call or past
intervening interrupts.
Execute code beginning at the PC address and continue until
GOTIL the PC contains the specified ending address or until a
keypress, Stop Macro command (from the toolbar), breakpoint,
Or error occurs.
H Set or clear the H bit in the CCR
HREG '
HELP Open the ICDO8SW Help File.
HX Set both bytes of the concatenated index register H:X to the
specified value.
I Set or clear the | bit of the CCR.
INEO Display information about the line highlighted in the source
window.
INT . .
Display the value of the IRQ pin.
IRQ
Open a new or specified external file to receive log entries of
LF . . ! X
LOGEILE commands and responses in the Status window (identical to the
LOGFILE command).
LOAD Load S19 object file and associated MAP file into the ICDO8SW.
LOADALL Execute both the LOAD and LOADMAP commands.
LOADDESK L_o:_;ld_ _the desktop settings for window positions, size, and
visibility.
Load a MAP file containing source level debug information into
LOADMAP the ICDO8SW.
LOADV Execute the LOAD command, then automatically execute the

VERIFY command.
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ICD08SW Command Overview (Sheet 3 of 5)

Command

Description

LOAD_BIN

Loads a binary file of bytes starting at a specified address.

LOADV_BIN

Execute the LOAD_BIN command, then automatically execute
the VERIFY command.

MACRO

Execute a macro file containing debug command sequences
(identical to the SCRIPT command).

MACROEND

Close the macro file in which the debug command sequences
are being saved.

MACROSTART

Open a macro file and save all subsequent debug commands to
this file until closed by the MACROEND command during an
active ICS08GPW session.

MACS

Bring up a window with a list of macros.

MAP

View current MAP file. The SHOWMAP command is identical.

MD
MD1

Display the contents of memory locations in Memory window 1,
beginning at the specified address.

MD2

Display the contents of memory locations in Memory window 2,
beginning at the specified address.

MM
MEM

Modify contents of memory beginning at the specified address,
and/or select bytes, words, longs.

Set or clear the N bit of the CCR.

NOBR

Remove one or all of active breakpoints.

PC

Assign the specified value to the MCU program counter.

QUIET

Toggles refresh of memory-based windows.

QUIT

Terminate the ICDO8SW application and close all windows
(identical to the EXIT command).

Open window for Register files and start interactive setup of
system registers such as I/O, timer, COP.

REG

Display contents of CPU registers in the Status window
(identical to the STATUS command).

REM

Enter comments in a macro file.

RESET

Simulate a reset of the MCU and set the PC to the contents of
the reset vector. Does not start execution of user code.

RUN

Start execution of code at the current PC current or specified
address. The G, GO, and RUN commands are identical.
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Table 9-1. ICD08SW Command Overview (Sheet 4 of 5)

Command Description

SAVEDESK Save the desktop settings for the ICSO8GPW program when it is
first opened or for use with the LOADDESK command.
Display code in the Code windows beginning at the specified

SHOWCODE address, but without changing the value of the PC.

SHOWMAP View current MAP file. The MAP command is identical.

SHOWPC Display code in the Code window, starting from the address in
the PC.

SNAPSHOT Save window data to the open log file.

SOURCEPATH Dete_rmlng the path for source code that is not in the current
working directory.

sp Assign specified value to the stack pointer used by the CPU and
display in the CPU window.

ss Step through a specified number of source code instructions,
starting at the current PC address value, then halt.
Step through a specified humber of assembly instructions,

ST starting at the current PC address, then halt (identical to the
STEP and T commands).

STATUS Display the contents of the CPU registers in the Status window
(identical to the REG command).
Step through a specified number of assembly instructions,

STEP starting at the current program counter address, then halt
(identical to the ST and T commands).
Execute instructions continuously, one at a time, starting at the

STEPFOR current PC address and continuing until reaching an error
condition, breakpoint, or keypress.
Step through instructions starting at current PC address and

STEPTIL continue until PC value reaches the specified address, or until
keypress, breakpoint, or error occurs.

SYMBOL View current symbols or create new symbols.

Step through a specified humber of assembly instructions,
starting at the current PC address, then halt (identical to the ST
and STEP commands).

UPLOAD_SREC

Upload the content of the specified memory block (range) in
S19 file format, display the contents in the Status window, and
enter information into the current lodfile.

\Y

Set or clear the V bit in the condition code register (CCR).
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Table 9-1. ICD08SW Command Overview (Sheet 5 of 5)
Command Description
VAR Display specified address and contents in the Variables window
for viewing during code execution.
VERIFY Compare the contents of program memory with an S-record file.
VER : .
VERSION Display program version and date.
WHEREIS Display value of the specified symbol.
X Set the X register to the specified value and display in the CPU
XREG window.
Z Toggle the Z bit in the CCR.
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10.1 Contents

Section 10. Debugging Command Set

A or ACC
ADCLR

ADDI

ASCIIF3 and ASCIIF6
ASM

BELL

BF or FILL

BR

BREAKA
BREAKHX
BREAKSP

C

CAPTURE
CAPTUREFILE or CF
CCR

CGMXCLK
CHIPMODE
CLEARMAP
CLEARSYMBOL
CODE

COLORS
CYCLESorCY
DASM

DDRA

DDRB

DDRC

DDRD

DDRE

DUMP

EVAL
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Clear A/D Input Buffer ................... 198
Input Datato A/D Converter............... 199
Toggle ASClI Display . .. ...t 200
AssemblelInstructions. . .................. 201
SoundPCBell .......................... 202
Block Fill Memory ...................... 203
Set Instruction Breakpoint. .. .............. 204
Set Accumulator Breakpoint . . ............. 206
Set HX Register Breakpoint ............... 208
Set Stack Pointer Breakpoint. .............. 210
Set/Clear Carry Bit ..., 212
CaptureChangedData. . .. ................ 213
Open/Close CaptureFile. ................. 214
Set Condition Code Reglister . . ............. 215
Set CGMXCLK to Bus Clock Relationship . .. 216
Choose Devicefor Simulation. . ............ 218
Clear MAPFile......................... 219
Clear User Symbols. . .................... 220
Show DisassembledCode . . ............... 221
Set Simulator Colors . ... ................. 222
SetCyclesCounter ...................... 223
DisassembleMemory .................... 224
Set Port A Direction Register .............. 225
Set Port B Direction Register .............. 226
Set Port C Direction Register .............. 227
Set Port D Direction Register .............. 228
Set Port E Direction Register. . ............. 229
DumpMemorytoScreen. ................. 230
Evaluate Expression. . .................... 231
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EXIT or QUIT Exit/Quit Application. .................... 232
G, GO, or RUN Begin Program Execution . .. .............. 233
GOEXIT Execute Without Breakpoints/Debugger. . . . .. 234
GONEXT Execute Past Subroutine/Interrupt. . ......... 235
GOMACRO Execute Macro after Break ................ 236
GOTIL ExecuteUntil Address. . .................. 237
GOTOCYCLE Executeto Cycle Counter Value............ 238
H or HREG Set/Clear Half-Carry Bit . ................. 239
HELP OpenHelp........cooiiiiiiii .. 240
HX Set H:X Index Register Pair ............... 241
I Set/Clear Interrupt Mask . ................. 242
INFO Display Line Information ................. 243
INPUTA SetPort Alnputs. ...t 244
INPUTB SetPortBlnputs........................ 245
INPUTC SetPortClInputs . .. ... 246
INPUTD SetPortDInputs. ....................... 247
INPUTE SetPortElnputs ............ .. ... ... 248
INPUTS Show Portlnputs. ....................... 249
INT or IRQ SetIRQPinState. . ...................... 250
LF OR LOGFILE Open/CloseLogfile...................... 251
LISTOFF Turn Off Step Listing. . ................... 252
LISTON TunOnStep Listing. ... ...ooovviv o 253
LOAD LoadSRecords................. ... 254
LOADALL Load SRecordsand Map File.............. 255
LOADDESK Load Desktop Settings. . ... ............... 256
LOADMAP LoadMapFile............. ... ... 257
LOADV Loadand Verify......................... 258
LOAD_BIN LoadBinary File ........................ 259
LOADV_BIN Load and Verify Binary File............... 260
MACRO ExecuteBatchFile....................... 261
MACROEND Stop Saving Commands to Batch File. . . .. ... 263
MACROSTART Save Debug Commandsto Batch File. ... .. .. 264
MACS LISSMacros .. ....covii i 265
MAP Show InformationinMapFile ............. 266
MD or MD1 Display Memory at Address . .............. 267
MD2 Display Memory (Window 2) at Address. . ... 268
MM or MEM Modify Memory. . ..., 269
N Set/Clear NegativeBit.................... 271
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NOBR

NOMAP
NOSYMBOL

PC

POD

PORTA or PRTA
PORTB or PRTB
PORTC or PRTC
PORTD or PRTD
PORTE or PRTE
QUIET

R

REG

REM

RESET
RESETGO
SCCLR

SCDI

SCDO
SAVEDESK
SHOWBREAKS
SHOWCODE
SHOWMAP
SHOWPC
SHOWTRACE
SIM08
SNAPSHOT
SOURCEPATH
SP

SPCLR

SPDI

SPDO

SPFREQ

SS

STor STEPor T
STACL
STATUS
STEPFOR
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Contents
Remove Breakpoints. .................... 272
Clear MAPFile............ ... ... ... ... 273
Clear User Symbols. . .................... 274
Set ProgramCounter .. ...t 275
ChangeSerial Port....................... 276
Set Port A Output Latches. ................ 277
Set Port B Output Latches. ................ 278
Set Port C Qutput Latches. . ............... 279
Set Port D Output Latches. ................ 280
Set Port E Output Latches. ................ 281
ToggleWindow Refresh . ................. 282
UseRegisterFiles....................... 283
Show Registers ... 284
Place Comment in Batch/Macro File. . . ... ... 285
Simulate Processor Reset. . . ............... 286
Resstand Restart MCU . .. ................ 287
Clear SCI 1/OBuffers .. .................. 288
InputSClData. . ...t 289
ViewSCIOutputs . .. .. ... 290
Save Desktop Settings. .. ................. 291
Display Breakpoint Window . .............. 292
Display Codeat Address. .. ............... 293
Show InformationinMapFile ............. 294
Display Codeat PCAddress............... 295
Display TraceWindow . .................. 296
Switch SimulationMode. ................. 297
Save Window Datato Logfile.............. 298
Set Path for SourceCode. ................. 299
Set Stack Pointer . ............ ... ... ..., 300
Clear SPI I/OBuffers. . ..............o .. 301
Enter SPI Inputs. .. ........ ... . L 302
ViewSPIOutputs .. ..................... 303
Set Input Clock for SPI Slave .. ............ 304
Execute Source Step(s) .. ... 305
ExecuteSingleStep. . ........... ... ... .. 306
Show Stack Window .. ................... 307
ShowRegisters .............. o 308
StepForever. . ... 309
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STEPTIL
SYMBOL
TRACE
UPLOAD_SREC
\

VAR

VERIFY
VERSION or VER
WAIT
WHEREIS

X or XREG

Z

10.2 Command Descriptions

Debugging Command Set

StepUntil Address. ...................... 310
AddSymbol.......... ... ... ... L. 311
Enable/Disable Tracing. .. ................ 312
Upload SRecordtoScreen .. .............. 313
SetorClear VBit(CCR). ................. 314
Display Variable . . ...................... 315
Verify SRecordFile. .................... 316
Display SoftwareVerson................. 317
WaitfornCycles........................ 318
Display Symbol Vaue. . .................. 319
Set X RegisterValue. . ................... 320
Set/Clear ZeroBit ... 321

The debugging command set is arranged al phabetically by command namein
this section. The entries describe the commandsin detail.
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Command Descriptions

Set Accumulator Value A or ACC

The ACC command sets the accumulator to a specified value. The value
entered with the command is shown in the CPU window. The ACC and A
commands are identical.

Syntax:  ACC <n>

Where:
<n> The value to be loaded into the accumulator

Usewith:  ICSO08GPW and ICD0O8SW

Example A 10 Set the accumulator to $10.
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ADCLR

Clear A/D Input Buffer

Syntax:

Use with:

Example:

Operator’'s Manual

The ADCLR command can be used to flush theinput buffer for A/D simulation.
Thiswill reset the circular buffer and clear all values. Noticethat if the A/D is
using avalue currently, this command will not prevent the A/D from using it.
See ADDI for accessing the input buffer of the A/D interface.

If the |CS0O8 circuit board is connected, A/D inputs are received from the board,
so this command has no effect.

ADCLR <n>

Where:
<n> The value to be loaded into the accumul ator

|CS08GPW only

ADCLR Clear the input buffer for A/D simulation.
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Input Data to A/D Converter ADDI

The ADDI command allows the user to input datainto the A/D converter. If a
dataparameter isgiven, thevalueisplaced into the next slot in the circular input
buffer. Otherwise, if no parameter is given, awindow is displayed with the
input buffer values. Input values can be entered while the window isopen. An
arrow points to the value that will be used next asinput to the A/D. The
maximum number of input valuesis 256 bytes.

If the ICS08 circuit board is connected, A/D inputs are received from the board,
so this command has no effect.

Syntax:  ADDI <n>

Where:

<n> The value to be entered into the next location in
the input buffer

Usewith:  ICSO8GPW only

Example:  ADDI $55 Set the next input value to the ADDI to $55.
ADDI Pull up the datawindow with all the input values.
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ASCIIF3 and ASCIIF6 Toggle ASCII Display

The ASCIIF3 and ASCIF6 commands toggle the memory windows between
displaying data only and data and ASCII characters.

ASCIIF3 toggles memory window 1. ASCIIF6 toggles memory window 2.
Syntax:  ASCI | F3
Usewith:  ICDO8SW only

Example:  ASCI | F3 Toggles memory window 1 between displaying
data only and data with ASCII characters
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Assemble Instructions ASM

The ASM command assembles M68HCO08 Family instruction mnemonics and
places the resulting machine code into memory at the specified address. The
command displays awindow with the specified address (if given) and current
instruction and prompts for a new instruction. Enter the new instruction in the
New Instruction text box. Pressthe ENTER key to assemble the new
instruction, store and display the resulting machine code, then move to the next
memory location, where the user will be prompted for another instruction.

If thereisan error in the instruction format, the address stays at the current
address and an assembly error flag appears. To exit assembly, pressthe EXIT
button.

Syntax: ASM [ <addr ess>]
Where:
<addr ess> Address where machine code is to be generated.
If an <addr ess> valueis not specified, the
system checks the address used by the previous
ASM command, then uses the next address for
thisASM command.
Usewith:  1CS08GPW and ICD0O8SW
Example:  With an address argument: ASM 100
The Assembly window with the ASM command and no argument is shown in
Figure 10-1.
Address 50100
Current Instruction CLRx
New Instruction m
Exit
Figure 10-1. Assembly Window — ASM Command
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BELL

Sound PC Bell

Syntax:

Use with:

Example:

Operator’'s Manual

The BELL command sounds the PC bell the specified number of times. With
no argument, the bell sounds once. To turn off the bell asit is sounding, press
any key.

BELL [<n>]

Where:

<n> The number of times to sound the bell

|CS08GPW and ICD0O8SW

BELL 3 Ring PC bell three times.
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Block Fill Memory BF or FILL

The BF or FILL command fillsablock of memory with a specified byte, word,
or long value. The optional argument specifieswhether tofill the block in bytes
(.B, the default, 8 bits) or in words (\W, 16 bits).

The CD08SW debugger can a so supply the argument astypelong (.L, 32 bits).

Syntaxx.: BF [.B | .W]| .L] <startrange> <endrange> <n>
Where:
<startrange> Beginning address of the memory block (range)
<endr ange> Ending address of the memory block (range)
<n> Byte, word, or long value to be stored in the
specified block

* If the byte variant (.B) is used , then <n>
must be an 8-bit value.

* If the word variant (.\W) is used , then <n>
must be a 16-bit value.

* If the long variant (.L) is used , then <n>
must be a 32-bit value (ICDO8SW only)

Use BF with:  ICS08GPW and ICD0O8SW
UseFILL with:  1CDO8SW only

Exampless BF C0 CF FF Store FF in bytes at addresses CO—CF.
BF. W 300 31F 4143 Store word value 4143 at addresses 300-31F.
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BR

Set Instruction Breakpoint

NOTE:

Operator’'s Manual

The BR command displays or sets instruction breakpoints, according to its
parameter values.

* If no parameter is entered, the BR command displaysalist of all current
breakpoints in the status window.

» |If an<addr ess> vaueisentered, the BR command sets a breakpoint
at the specified address.

An optional value <n> may be entered with the address to specify a break
count. The BR command sets a breakpoint at the specified address, but code
execution does not break until the nth time it arrives at the breakpoint.

The maximum number of breakpoint addressesis 64. Each BR, BREAKA,
BREAKSP, or BREAKHX command that includes an address value uses an
additional breakpoint address, unlessthe addressisa duplicate. For example,
if 64 BR commands already have taken up 64 addresses, the only way to include
an address value in a BREAKA, BREAKSP, or BREAKHX command isto
duplicate one of those 64 addresses.

If source code is displayed in either code window, mouse or keyboard
commands can be used to set, remove, or clear all breakpoints:
1. Position the cursor on the line of code where the breakpoint will be set.
2. Click the left mouse button to select the line.

3. Pressthe right mouse button once to open the Code Window Shortcut
menul.

4. Select Toggle Breakpoint at Cursor option. If thereisno current
breakpoint set at thisline of code, a breakpoint will be set. If thereisa
current breakpoint set at this line of code, the breakpoint will be
removed.

To remove al breakpoints, enter the NOBR command in the Status window
command line.
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Set Instruction Breakpoint (continued) BR

Syntax:

Use with:

Examples:

BR [ <address> [<n>]]

BR

Where:
<addr ess>

<n>

|CS08GPW and ICD0O8SW

BR 300
BR 330 8

M68ICS08GP In-Circuit Simulator — Rev. 1.0

;Set a breakpoint

;list current breakpoints

The address for a breakpoint.

Break after value: code execution passes
through the breakpoint n-1 times, then breaks
the nth time it arrives at the breakpoint.

Set a breakpoint at address 300.

Set a breakpoint at address 330, break on
eighth arrival at 330.
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BREAKA Set Accumulator Breakpoint
The BREAKA command sets an accumulator breakpoint to halt code execution
when the value of the accumulator equals the specified n value.

* Withann value, the command forces abreak in execution as soon asthe
accumulator value equals n.

* Withn and addr ess values, the command forces a break in execution
when the accumulator value equals n and execution arrives at the
specified address. If the accumulator value changesfrom n by thetime
execution arrives at the address, no break occurs.

NOTE:  The maximum number of breakpoint addressesis 64. Each BR, BREAKA,

Operator’'s Manual

BREAKSP, or BREAKHX command that includes an address value uses an
additional breakpoint address, unlessthe addressisa duplicate. For example,
if 64 BR commands already have taken up 64 addresses, the only way to include
an address value in a BREAKA, BREAKSP, or BREAKHX command isto
duplicate one of those 64 addresses.

If the BREAKA command is entered without an addr ess value, the halt in
code execution clears the accumulator breakpoint. To cancel the accumulator
breakpoint before the halt occurs, enter the BREAKA command without any
parameter values. If the BREAKA command is entered without an addr ess
value, the accumulator breakpoint does not show in the BREAKPOINT
WINDOW.

If the BREAKA command is entered with an address value, the accumulator
breakpoint may be cleared by one of these methods:

¢ Enter the NOBR command.

» Position the cursor on that address in the code window. Then pressthe
right mouse button and select Toggle Breakpoint at Cursor menu item.
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Set Accumulator Breakpoint (continued) BREAKA

Syntax:

Use with:

Examples:

BREAKA [ <n> [ <addr ess>]]

Where:

<n>

<addr ess>

|CSO8GPW only

BREAKA 55

BREAKA
BREAKA 55 300

M68ICS08GP In-Circuit Simulator — Rev. 1.0

Accumulator value that triggers abreak in
execution

Optional address for the break in execution
(provided that the accumulator value equals n)

Break execution when the accumulator value
equals 55

Cancel the accumulator breakpoint.

Break execution at address 300 if accumulator
value equals 55
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BREAKHX

Set HX Register Breakpoint

NOTE:

Operator’'s Manual

The BREAKHX command sets an HX register breakpoint and breaks code
execution when the value of the HX register equals the specified n value.

With an n value, the command forces a break in execution as soon as the
accumulator value equals n.

With n and addr ess value, the command forces a break in execution when
the accumulator value equals n and execution arrives at the specified address.
If the accumulator value changes from n by the time execution arrives at the

address, no break occurs.

The maximum number of breakpoint addressesis 64. Each BR, BREAKA,
BREAKSP, or BREAKHX command that includes an address value uses an
additional breakpoint address, unlessthe addressisa duplicate. For example,
if 64 BR commands already have taken up 64 addresses, the only way to include
an address value in a BREAKA, BREAKSP, or BREAKHX command isto
duplicate one of those 64 addresses.

If the BREAKHX command is entered without an address value, the break in
code execution clears the accumulator breakpoint. To cancel the accumulator
breakpoint before the break occurs, enter the BREAKHX command without
any parameter values. If the BREAKHX command is entered without an
address value, the accumulator breakpoint does not show in the Breakpoint
window.

If the BREAKHX command is entered with an address value, the accumulator
breakpoint may be cleared by:
1. Enter the NOBR command.

2. Position the cursor on that address in the code window. Then press the
right mouse button and select the Toggle Breakpoint at Cursor menu
item.
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Set HX Register Breakpoint (continued) BREAKHX

Syntax:

Use with:

Examples:

BREAKHX [ <n> [ <addr ess>] ]

Where:

<n>

<addr ess>

|CSO8GPW only

BREAKHX A9

BREAKHX
BREAKHX A9 400

M68ICS08GP In-Circuit Simulator — Rev. 1.0

Index register value that triggers abreak in
execution

Optional address for the break in execution
(when the index register value equals n)

Break execution when the HX register value
equals A9

Cancel the HX register breakpoint.

Break execution at address 400 if HX register
value equals A9
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BREAKSP Set Stack Pointer Breakpoint
The BREAK SP command sets astack pointer breakpoint to halt code execution
when the value of the stack pointer equals a specified value.

* Withann value, the command forces abreak in execution as soon asthe
stack pointer value equals n.

* Withn and addr ess values, the BREAKSP command forcesahalt in
execution when the stack pointer value equals n and execution arrives at
the specified address. |If the stack pointer value changes from n by the
time execution arrives at the address, no break occurs.

NOTE:  The maximum number of breakpoint addressesis 64. Each BR, BREAKA,

Operator’'s Manual

BREAKSP, or BREAKHX command that includes an address value uses an
additional breakpoint address, unlessthe addressisa duplicate. For example,
if 64 BR commands already have taken up 64 addresses, the only way to include
an address value in a BREAKA, BREAKSP or BREAKHX command is to
duplicate one of those 64 addresses.

If the BREAK SP command is entered without an addr ess value, the halt in
code execution clears the stack pointer breakpoint. To cancel the stack pointer
breakpoint before the halt occurs, enter the BREAK SP command without any
parameter values. 1f the BREAKSP command isentered without anaddr ess
value, the stack pointer breakpoint does not show in the Breakpoint window.

If the BREAKSP command is entered with an address value, the stack pointer
breakpoint may be cleared by one of these methods:

e Enter the NOBR command.

» Position the cursor on that address in the code window. Then pressthe
right mouse button and select Toggle Breakpoint at Cursor menu item.
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Set Stack Pointer Breakpoint (continued) BREAKSP

Syntax:

Use with:

Examples:

BREAKSP [ <n> [ <addr ess>]]

Where:

<n>

<addr ess>

|CSO8GPW only

BREAKSP EO

BREAKSP
BREAKSP EO 300

M68ICS08GP In-Circuit Simulator — Rev. 1.0

Stack pointer value that triggers abreak in
execution

Optional address for the break in execution
(when the stack pointer value equals n)

Break execution when the stack pointer (SP)
value equals EO

Cancel the SP breakpoint.

Break execution at address300if SPvaueequals
EO
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C Set/Clear Carry Bit

The C command sets or clears the C bit of the condition code register (CCR).

NOTE: TheCCRbitdesignatorsareinthelower portion of the CPU window. The CCR
patternis V11HINZC (Visoverflow, H ishalf-carry, | isIRQ interrupt mask, N
isnegative, Ziszero and Ciscarry). A letter in these designators means that
the corresponding bit of the CCRis set; a period means that the corresponding
bitisclear.

Syntax: C 0|1

Usewith:  ICSO8GPW and ICDO8SW

Exampless C O Clearsthe C bit of the CCR
C1 Sets the C hit of the CCR
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Capture Changed Data CAPTURE

The CAPTURE command specifies |ocations to be monitored for changes in
value. If the value of such alocation changes and if a capture file is open, the
filerecordsthe changein value. (Seethe CAPTUREFILE or CF command for
more information about capture files.)

To stop monitoring alocation, specify that samelocation in another CAPTURE
command or close the capture file. Closing the capture file undoes the
specifications for all monitoring locations.

NOTE: Beforeentering the CAPTURE command, open a capture file via the
CAPTUREFILE or CF command. The CAPTURE command has no effect
unless a capture file is open.

Syntax: CAPTURE <address> [ <address>...]

Where:
<addr ess> Location to be monitored for achangein value
Usewith:  1CS08GPW only
Examples. CAPTURE PORTA Monitor location PORTA for any value changes.
CAPTURE C0 Monitor RAM location CO for any value
changes.
CAPTURE DO D1 D2 Monitor for any value changesin an array of
locations.
M68ICS08GP In-Circuit Simulator — Rev. 1.0 Operator’s Manual
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CAPTUREFILE or CF Open/Close Capture File

NOTE:

Syntax:

Use with:

Examples:

Operator’'s Manual

The CAPTUREFILE command opens a capture file to record changed values.
If the specified file does not yet exist, this command createsthe file. If thefile
already exists, an optional parameter can be used to specify whether to
overwrite existing contents (R, the default) or to append the log entries (A). If
parameter is omitted, a prompt asks for this overwrite/append choice.

The command interpreter does not assume afilename extension for the capture
file. To closethe capture file, enter this command without any parameter
values.

The CF and CAPTUREFILE commands areidentical. If no CAPTURE
command has specified locations to be monitored, the CF and CAPTUREFILE
commands have no effect.

The CAPTURE command specifies the location to be monitored for value
changes. Closing the capture file deletes the location specification. The
simulator continues writing to an open capture file. The capture file must be
closed within a reasonabl e time to prevent the file from growing too large.

CAPTUREFI LE [<filename> [R| A]]

Where:
<fil enane> Name of the capturefile

|CSO8GPW only

CAPTUREFI LE TEST. CAP  Open capture file TEST.CAP.

CF TEST4. CAP A Open capture file TEST4.CAP; append new
entries.

M68ICS08GP In-Circuit Simulator — Rev. 1.0

214

Debugging Command Set MOTOROLA

For More Information On This Product,
Go to: www.freescale.com



Freescale Semiconductor, Inc.

Debugging Command Set
Command Descriptions

Set Condition Code Register CCR

The CCR command sets the condition code register (CCR in the CPU) to the
specified hexadecimal value. The value entered with the command displaysin
the CPU window.

NOTE: TheCCRbitdesignatorsareinthelower portion of the CPU window. The CCR
binary pattern is V11HINZC (V isoverflow, H is half-carry, | isIRQ interrupt
mask, N is negative, Z iszero, and Ciscarry). A letter inthese designators
means that the corresponding bit is set; a period means that the corresponding
bitisclear.

Syntax. CCR <n>

Where:
<n> The new hexadecimal value for the CCR
Usewith:  ICSO8GPW and ICD0O8SW
Examplee CCR E4 Assign the value E4 to the CCR. This makesthe
binary pattern 11100100; the N bit set, other bits
Clear.
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CGMXCLK

Set CGMXCLK to Bus Clock Relationship

Syntax:

Operator’'s Manual

Several peripherals can be clocked by either the bus clock or the CGMXCLK.
To properly simulate these modules with respect to the bus clock, properly set
the CGMXCLK to bus clock relationship. The CGMXCLK command allows
the user to specify how many bus cycles are equal to a certain number of
CGMXCLK cycles. Changing these values automatically resets the processor
to ensure proper peripheral initialization. Thisvalue needsto be specified only
once per debug session, regardless of the number of resets. To consistently use
adifferent setting, place the initialization in the startup macro STARTUP.08.

The following peripherals use or can use the CGMXCLK:
* Timebase module
* A/D (analog-to-digital) converter
» COP (computer operating properly) watchdog

e SCI serial communications interface

The default is2 CGMXCLK cycles=1 buscyclein time. Thiswould be the
case when running the M68HC908GP Family of devicesfrom a4.9152-MHz
clock oscillator with a2.4576-MHz internal bus. When running a 32.768-kHz
crystal with a2.4576-MHz internal bus, set 75 bus cycles=1 CGMXCLK
cycle. Do this by using the command:

CAGWXCLK 75 1

Try to keep the numbersinvolved as low as possible for more accurate
simulation. For example, 1 and 4 are better than 201 and 800.

CAGVCLK <nl> <n2>

Where:
<nl> Number of bus cycles
<n2> Time equivalent CGMXCLK cycles
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Set CGMXCLK to Bus Clock Relationship (continued) CGMXCLK

Usewith:  1CS08GPW only

Exampless CGAGWXCLK 75 1 Bus/crystal = 2.4576 MHz bus/ 32.768 kHz
crystal
CGWXCLK 1 2 Bus/crystal = 2.4576 MHz bus/ 4.9512 kHz
crystal
CAGWXCLK Pops up awindow asking for values
M68ICS08GP In-Circuit Simulator — Rev. 1.0 Operator’s Manual
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CHIPMODE Choose Device for Simulation
The CHIPMODE command brings up a pop-up window containing all of the
HCO08 devicesthat can be simulated with ICSO08GPW for Windows. Thedevice
can be selected from the window.
NOTE: Theselection of a new chip does not take effect until the next debugging session.
Syntax:  CHI PMODE
Usewith:  1CS08GPW only
Examples CH PMODE Brings up awindow for selecting the device for
simulation
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Clear .MAP File CLEARMAP

The CLEARMAP command removes the current MAP file from memory,
forcing the debugger to show disassembled code in the Code windows instead
of source code. Symbols defined using the SY MBOL command are not
affected by this command.

For the ICS08GPW, the NOMAP command isidentical to CLEARMAP.
Syntax:  CLEARMAP
Use with: |CS08GPW and |ICD0O8SW

Examples  CLEARVAP Clears symbols and their definitions
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CLEARSYMBOL

Clear User Symbols

NOTE:
Syntax:
Use with:

Example:

Operator’'s Manual

The CLEARSYMBOL command removes all the user-defined symbols
(created with the SYMBOL command). Debug information from MAP files,

used for source level debugging, is not affected by the CLEARSY MBOL
command.

List the current user-defined symbols using the SYMBOL command.

CLEARSYMBOL
|CS08GPW and ICD0O8SW

CLEARSYMBOL Clears user-defined symbols
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Show Disassembled Code CODE

The CODE command shows disassembled code in the Code window, starting
at addressadd. Specifying an addressin the middle of an intended instruction
may cause improper results.

Syntax: CODE <add>

Where:

<add> The user code's starting address

Usewith:  1CD0O8SW only

Example: CODE 100 Shows the disassembled code in the code
window starting at hex address 100
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COLORS Set Simulator Colors

The COLORS command opensthe Change Window Color sdialog that allows
choosing the text and background colors for windows in the ICSO8GPW
simulator and ICD0O8SW debugger. After setting the colors options for the
windows, save the changes using the SAVEDESK command. For more
information about using the Change Window Colorsdialog, see 6.21.2
Change Colors.

Syntax:  COLORS

Usewith:  ICS08GPW and ICDO8SW

Example: COLORS Open the colors window.
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Set Cycles Counter CYCLES or CY

The CY CLES command changes the value of the cycle counter. The cycle
counter counts the number of processor cycles that have passed during
execution. The Cyclewindow showsthe cycle counter. The cycle count can be
useful for timing procedures.

If no parameter is specified, the current cycle count is displayed in the Status
window. Thisisuseful for capturing the cycle count to alogfile.

Syntax:  CYCLES [ <n>]
Where:
<n> Integer value for the cycles counter
Usewith:  ICSO8GPW only
Examples. CYCLES 0O Reset cycles counter.
Cy 1000 Set cycle-counter value to 1000.
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DASM

Freescale Semiconductor, Inc.

Disassemble Memory

NOTE:

Syntax:

Use with:

Examples:

Operator’'s Manual

The DASM command disassembles machine instructions, displaying the
addresses and their contents as disassembl ed instructions in the debug window.

* |f the command includes an address value, one disassembled instruction
is shown, beginning at that address.

» |f acommandisentered without any parameter val ues, the software finds
the most recently disassembled instruction then shows the next
instruction, disassembled.

» If the command includes startrange and endrange values, the software
shows disassembled instructions for the range.

If the DASM command is entered with a range, sometimes the disassembled
instructions scroll through the status window too rapidly to view. In this case,
enter the LF command to record the disassembled instructions in a logfile or

use the scroll barsin the status window.

DASM [ <address> | <startrange> <endrange>]

Where:
<addr ess>

<startrange>

<endr ange>

|CS08GPW and ICD0O8SW

DASM 300
0300

DASM 200 208
0200

0201

0203

0205

0207

First address of three instruction opcodes to be
disassembled

Starting address for arange of instructions to be
disassembled

Ending address for arange of instructions to be
disassembled

AGES

SF

A680
B700
AGFE
B704

LDA #0ES8

CLRX

LDA #80
STA PORTA
LDA #FE
STA DDRA
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Set Port A Direction Register DDRA

The DDRA command assigns the specified byte value to the port A data
direction register (DDRA). Bitsassigned 0 denote input pins; bits assigned 1
denote output pins.

Syntax:  DDRA <n>
Where:
<n> The byte value to be placed into DDRA
Usewith:  1CS08GPW only
Examples. DDRA FF Set all port A pinsto be outputs.
DDRA 00 Set al port A pinsto be inputs.
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DDRB Set Port B Direction Register

The DDRB command assigns the specified byte value to the port B data
direction register (DDRB). Bits assigned 0 denote input pins; bits assigned 1
denote output pins.

Syntax: DDRB <n>

Where:
<n> The byte value to be placed into DDRB

Usewith:  1CS08GPW only

Examples. DDRB 03 Set the lower two bits of port B pins as outputs;
set the others to be inputs.
DDRB FF Set al port B pinsto be outputs.
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Set Port C Direction Register DDRC

The DDRC command assigns the specified byte value to the port C data
direction register (DDRC). Bits assigned 0 denote input pins; bits assigned 1
denote output pins.

Syntax:  DDRC <n>

Where:
<n> The byte value to be placed into DDRC

Usewith:  1CS08GPW only

Examples. DDRC 03 Set the lower two bits of port C pins as outputs;
set the others to be inputs.
DDRC FF Set al port C pinsto be outputs.
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DDRD Set Port D Direction Register

The DDRD command assigns the specified byte value to the port D data
direction register (DDRD). Bitsassigned 0 denote input pins; bits assigned 1
denote output pins.

Syntax: DDRD <n>

Where:
<n> The byte value to be placed into DDRD

Usewith:  1CS08GPW only

Examples. DDRD 03 Set the lower two bits of port D pins as outputs;
set the others to be inputs.
DDRD FF Set al port D pinsto be outputs.
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Set Port E Direction Register DDRE

The DDRE command assigns the specified byte value to the port E data
direction register (DDRE). Bitsassigned 0 denote input pins; bits assigned 1
denote output pins.

Syntax:  DDRE <n>

Where:
<n> The byte value to be placed into DDRE

Usewith:  1CS08GPW only

Examples. DDRE 03 Set the lower two bits of port E pins as outputs;
set the others to be inputs.
DDRE FF Set al port E pinsto be outputs.
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DUMP

Dump Memory to Screen

NOTE:

Syntax:

Use with:

Examples:

Operator’'s Manual

The DUMP command sends contents of a block of memory to the status
window, in bytes, words, or longs. The optional variant specifieswhether tofill
the block in bytes (.B, the default), in words (.\W), or in longs (.L).

Sometimes the DUMP command causes the memory contents to scroll through
the debug window too rapidly to view. In this case, enter the LF command, to
record the memory locations in a logfile, or use the scroll barsin the status
window.

DUW [.B| .W]| .L] <startrange> <endrange> [<n>]

Where:
<startrange> Beginning address of the memory block
<endr ange> Ending address of the memory block (range)

<n> Optional number of bytes, words, or longsto be
written on oneline

|CS08GPW and ICD0O8SW

DUWP C0 CF Dump array of RAM valuesin bytes
DUWMP. W 300 37S Dump ROM code in address 300-37S in words

DUMP. B 200 300 Dump contents of addresses 200-300 in rows of
eight bytes
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Evaluate Expression EVAL

The EVAL command evaluates a numerical term or simple expression, giving
the result in hexadecimal, decimal, octal, and binary formats. Inan expression,
spaces must separate the operator from the numerical terms.

NOTE: Octal numbersare not valid as parameter values. Operand values must be 16
bitsor less. If the valueisan ASCII character, this command also shows the
ACII character aswell. The parametersfor the command can be a number or
a sequence of number, space, operator, space, and number. Supported
operations are addition (+), subtraction (=), multiplication (*), division (/),
logical AND (&), and logical OR (").
Syntax:  EVAL <n> [ <op> <n>]
Where:
<n> Alone, the numerical term to be evaluated;
otherwise, either numerical term of asimple
expression
<op> The arithmetic operator (+,—, *,/, &, or ») of a
simple expression to be evaluated
Usewith:  ICSO8GPW and ICD0O8SW
Examples. EVAL 45 + 32
0077H 119T 0001670 0000000001110111Q "w'
EVAL 100T
0064H 100T 0001440 0000000001100100Q "d"
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EXIT or QUIT Exit/Quit Application

The EXIT command terminates the software and closes all windows. The
QUIT command isidentical to EXIT.

Syntax: EXIT

Usewith:  ICSO8GPW and ICDO8SW

Example:. EXIT Finish working with the program.
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Begin Program Execution G, GO, or RUN

Theidentical G, GO, and RUN commands start execution of code at the current
program counter (PC) address or at an optional specified address.

If only one address is entered, that address is the starting address. Execution
continues until akey is pressed, until it arrives at a breakpoint, or until an error
OCCUrs.

If asecond address is entered, execution stops at that address.

In the ICSO8GPW simulator, this command causes the host computer to
simulateinstructions asfast asit can. However, execution will be much slower
than real-time execution.

In the ICDO8W debugger, this command starts real-time execution by the
M C68HC908GP20 or MC68HC908GP32 processors.

NOTE:  To seethewindows updated with information during execution of code, use the
STEPFOR command.
Syntax: G [[startaddr] [endaddr]]
QO [[startaddr] [endaddr]]
Where:
<start addr > Optional execution starting address. If the
command does not have a<st ar t addr >
value, execution begins at the current PC value.
<endaddr > Optional execution ending address
Usewith:  ICSO8GPW and ICD0O8SW
Examples. GO Begin code execution at the current PC value.
GO 346 Begin code execution at address 346.
G 300 371 Begin code execution at address 300. End code
execution just before the instruction at address
371
RUN 300 Begin code execution at address 300.
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GOEXIT Execute Without Breakpoints/Debugger
The GOEXIT command issimilar to the GO command, except that thetarget is
left running without any breakpoints and the debugger software is terminated.

Syntax: GOEXI T <addr >
Where:
<addr > Starting address of user code
Usewith:  ICDO8SW only
Example: GOEXI T 100 Sets the program counter to location 100 hex,
runs the program, and exits from background
debug mode.

Operator’'s Manual
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Execute Past Subroutine/Interrupt GONEXT

The GONEXT command executes from the current PC address until the next
instruction isreached. It is used to execute past a subroutine call or past
intervening interrupts. Some debuggers refer to this functionality as "step
over."
Syntax:  GONEXT
Usewith:  1CD0O8SW only

Example:  GONEXT
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GOMACRO Execute Macro after Break

The GOMACRO command executes the program in the simulator beginning at
the address in the program counter (PC). Execution continues until akey is
pressed, until it arrives at a breakpoint, or until an error occurs. Afterward, it
runs the specified macro file just like the MACRO command.

Syntax: GOMACRO <fi | enane>

Where:

<fil enane> The name of a script file to be executed, with or
without extension .MAC, or a pathname that
includes an asterisk (*) wildcard character.
When the asterisk is entered, the command
displaysalist of appropriatefiles, fromwhichthe
required file can be selected.

Usewith:  1CS08GPW only

Example:  GOMACRO AVCALC. MAC Begin code execution at the current PC value; at
breakpoint execute macro AVCALC.MAC.
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Execute Until Address GOTIL

The GOTIL command executes code beginning at the address in the program
counter (PC). Execution continues until the program counter contains the
specified ending address, until akey or the sTop button on the ICSO8GPW
toolbar is pressed, until it reaches a breakpoint, or until an error occurs.

Syntax: GOTI L <endaddr >
Where:
<endaddr > The address at which execution stops
Usewith:  1CS08GPW and ICD0O8SW
Example: GOTI L 2F0 Executes code up to address 2F0
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GOTOCYCLE Execute to Cycle Counter Value
The GOTOCY CLE command executes the program in the simulator beginning
at the address in the program counter (PC). Execution continues until the cycle
counter is equal to or greater than the specified value, until akey or the sTop
button on the ICS08GPW toolbar is pressed, until it reaches a breakpoint, or
until an error occurs.

Syntax:  GOTOCYCLE <n>
Where:
<n> Cycle-counter value at which execution stops
Usewith:  1CS08GPW only
Example: GOTOCYCLE 100 Execute the program until the cycle counter

Operator’'s Manual

equals 100.
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Set/Clear Half-Carry Bit H or HREG

The H or HREG command sets or clearsthe H bit in the condition code register
(CCR).

NOTE: TheCCRbitdesignatorsareinthelower portion of the CPU window. The CCR
patternisV11HINZC (Visoverflow, H ishalf-carry, | isIRQ interrupt mask, N
isnegative, Ziszero, and Ciscarry). Aletter inthese designators means that
the corresponding bit of the CCRis set; a period means that the corresponding
bitisclear.

Syntax: H 0|1

Usewith:  ICS08GPW and ICD0O8SW
Exampless H 1 Setsthe H bit in the CCR
HO Clearsthe H bit of the CCR
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HELP

Open Help

Syntax:

Use with:

Examples:

Operator’'s Manual

The HEL P command opens the Windows help file for the program. An
alternative way to open the help system isto pressthe F1 key. If entered with
an optional parameter, help appears for the specified topic. If no parameter is
entered, the entire help file appears.

HELP <t opi c>

Where:

<t opi ¢c> A debug command or assembly instruction.

|CS08GPW and ICD0O8SW

HELP Open the help file.
HELP asm Displays help for the ASM debugging command.
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Set H:X Index Register Pair HX

Syntax:

Use with:

Example:

M68ICS08GP In-Circuit Simulator — Rev. 1.0

The HX command sets both bytes of the concatenated index register (H:X) to
the specified value.

HX <val ue>

Where:

<val ue> The new value for the X register

|CS08GPW and ICD0O8SW

HX 0400 Set the H:X index register value to $0400.
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Set/Clear Interrupt Mask

Syntax:

Use with:

Examples:

Operator’'s Manual

The | command sets or clearsthe | bit of the condition code register (CCR).

The CCR bit designatorsarein thelower portion of the CPU window. The CCR
patternis V11IHINZC (V isoverflow, H is half-carry, | isIRQ interrupt mask,
N isnegative, Z iszero, and Ciscarry). A letter inthese designators means that
the corresponding bit of the CCR is set; a period means that the corresponding
bitisclear.

| <0 or 1>
|CS08GPW and |CD0O8SW

| 1 Set the| bit in the CCR.
| O Clear the | bit of the CCR.
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Display Line Information INFO

The INFO command displays information about the line highlighted in the
source window. Information displayed includes the name of thefilein the
window, the line number, the address, the corresponding object code, and the
disassembled instruction.

Before executing this command, select aline of code in the Code window by
clicking on it with the left mouse button.

Syntax: | NFO
Usewith:  1CS08GPW and ICD0O8SW
Example: | NFO Display information about the cursor line.
Fi | ename: PODTEST. ASM  Line number:6
Addr ess: $0100
Di sassenbl y: START 5F CLRX
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INPUTA Set Port A Inputs
The INPUTA command setsthe simulated inputsto port A. The CPU readsthis
input value when port A is set as an input port.

NOTE: Ifthe|CS08GP circuit board is connected, port A inputs come from the board,
so this command has no effect.
Syntax: | NPUTA <n>
Where:
<n> Eight-bit ssimulated value for port A
Usewith:  ICSO08GPW only
Example: | NPUTA AA Simulate the input AA on port A.
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Set Port B Inputs INPUTB

The INPUTB command setsthe simulated inputsto port B. The CPU readsthis
input value when port B is set as an input port.

NOTE: IftheCS08GP circuit board is connected, port B inputs come from the board,
so this command has no effect.
Syntax: | NPUTB <n>
Where:
<n> Eight-bit simulated value for port B
Usewith:  1CS08GPW only
Example: | NPUTB 01 Simulate the input 01 on port B.
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INPUTC Set Port C Inputs
The INPUTC command setsthe simulated inputsto port C. The CPU readsthis
input value when port C is set as an input port.

NOTE: Ifthe|CS08GP circuit board is connected, port C inputs come from the board,
so this command has no effect.
Syntax: | NPUTC <n>
Where:
<n> Eight-bit ssimulated value for port C
Usewith:  ICSO08GPW only
Example: | NPUTC 01 Simulate the input 01 on port C.
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Set Port D Inputs INPUTD

The INPUTD command setsthe simulated inputsto port D. The CPU readsthis
input value when port D is set as an input port.

NOTE: IfthelCS08GP circuit board is connected, port D inputs come from the board,
so this command has no effect.

Syntax: | NPUTD <n>

Where:
<n> Eight-bit ssimulated value for port D

Usewith:  1CS08GPW only

Example: | NPUTD 01 Simulate the input 01 on port D.
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INPUTE Set Port E Inputs
The INPUTE command sets the simulated inputsto port E. The CPU readsthis
input value when port E is set as an input port.

NOTE: IftheCS08GP circuit board is connected, port E inputs come from the board,
so this command has no effect.
Syntax: | NPUTE <n>
Where:
<n> Eight-bit ssimulated value for port E
Usewith:  ICSO08GPW only
Example: | NPUTE 01 Simulate the input 01 on port E.
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Show Port Inputs INPUTS

The INPUTS command shows the ssmulated input values to port A and B
(entered viathe INPUTA or INPUTB commands).

NOTE: Ifthe | CS08GP circuit board is connected, this command shows input values
from the board.
Syntax: | NPUTS
Usewith:  ICSO8GPW only
Example: | NPUTS Show 1/O port input values.
Port A — AA
Port B— 01
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INT or IRQ

Set IRQ Pin State

NOTE:

Syntax:

Use with:

Examples:

Operator’'s Manual

The IRQ command assigns the state value of the MCU IRQ pin. To seethe
current ssimulated value on the pin, enter this command without any parameter
value. The external interrupt is simulated as a level or edge/level triggered
interrupt, depending on the IRQ bit in the MOR (mask option register).

If the M68I CS08GP20 hardware pod is connected, then the |RQ pin level comes
from the circuit board, and this command cannot be used to modify its value.

IRQ [0 | 1]
|CS08GPW and |CDO8SW

| NT O Assign 0 to the IRQ pin.
IRQ 1 Assign 1 to the IRQ pin.
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Open/Close Lodgfile LF or LOGFILE

The LOGFILE command opens an external file to receive log entries of the
commands entered in the command line of the Status window and the system
responses to those commands that appear in the Status window message area.

» |If the specified file does not exist, this command creates thefile.

» Ifthespecifiedfileexists, an optional parameter can be entered to specify
whether to overwrite existing contents (R, the default) or to append the
log entries (A). If this parameter is omitted, a prompt window asks
whether to overwrite the existing file or append information to the
existing file.

While logging isin effect, any line appended to the Status window is also
written to the logfile.

Logging continues until another LOGFILE or LF command is entered without
any parameter values. This second command disables logging and closes the
logfile.

Data can be captured by opening alogfile, executing a command that dumps
data to the Status window, and then closing the logfile.

The command interpreter does not assume afilename extension.

Syntax: LF [<filename> [<R | A>]]
Where:
<fil enane> The filename of the logfile (or logging device to
which the log is written).
Usewith:  ICSO8GPW and ICD0O8SW
Examples. >LF TEST.LOG R Start logging. Overwrite file TEST.LOG (in the
current directory) with all linesthat appear inthe
status window.
>LF TEMP. LOG A Start logging. Append to file TEMP.LOG (in the
current directory) all lines that appear in the
status window.
>LOGFI LE (If logging isenabled): Disablelogging and close
the lodfile.
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LISTOFF

Turn Off Step Listing

Syntax:
Use with:

Example:

Operator’'s Manual

The LISTOFF command turns off the screen listing of the step-by-step
information for stepping. Register values and program instructions do not
appear in the status window as coderuns. Thisdisplay state isthe default when
the softwareisfirst started.

To turn on the display of stepping information, use the LISTON command.
LI STOFF
|CSO8GPW only

LI STOFF Do not show step information.
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Turn On Step Listing LISTON

The LISTON command turns on the screen listing of the step-by-step
information during stepping. The register values and program instructions are
displayed in the Status window while running code. The values shown are the
same values seen by the REG instruction.

To turn off this step display, use the LISTOFF command.

Syntax: LI STON
Usewith:  1CS08GPW only
Example: LI STON Show step information.
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Load S Records

Syntax:

Use with:

Examples:

Operator’'s Manual

The LOAD command loads an S-record (*.S19) object file into the debugger.
Entering this command without a filename brings up alist of .S19 filesin the
current directory. Select afilefor loading from thislist. Upon loading, if the
reset vector is defined in the code, the debugger sets the PC to that address.

When used with ICSO08GPW, the associated map fileisalso loaded. When used
with ICD0O8SW, the map fileis not loaded; use the LOADALL or LOADMAP

command for this purpose.

LOAD [ <fil enane>]

Where:

<fil enanme>

|CS08GPW and ICD0O8SW

LOAD PROGL. S19

LOAD PRO&2

LOAD A

LOAD

The name of the .S19 fileto beloaded. The.S19
extension can beomitted. Thefilenamevalue can
be a pathname that includes an asterisk (*)
wildcard character. If so, the command displays
awindow that lists all filesin the specified
directory having the .S19 extension.

Load file PROG1.S19 and its map file into the
simulator at the load addressesin the file.

Load file PROG2.S19 and its map file into the
simulator at the load addressesin the file.

Display thenamesof the .S19fileson the diskette
indrive A:, for user selection.

Display the names of the .S19 filesin the current
directory, for user selection.
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Load S Records and Map File LOADALL

The LOADALL command loads both the S19 object file and the map file into
the debugger. It is equivalent to executing both the LOAD and LOADMAP
commands.

Syntax: LOADALL [<fil enane>]
Where:
<fil ename> Filename of the user source code
Usewith:  1CD0O8SW only
Examples LOADALL nyprog L oads both the S19 object file and the map file
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LOADDESK Load Desktop Settings

The LOADDESK command |loads the debugger window (desktop) settings for
window position, size, and visibility, allowing a choice of how to set up the
windows for the project.

This command executes automatically whenever the debugger is started.

Use the SAVEDESK command to save the debugger window settings to the
desktop file.

Syntax:  LOADDESK

Usewith:  ICSO8GPW and ICDO8SW

Example:  LOADDESK Get window settings from desktop file.
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Load Map File LOADMAP

The LOADMAP command |loads into the debugger a map file that contains
source-level debug information. Entering this command without a filename
parameter bringsup alist of .MAPfilesinthecurrent directory. Fromthisafile
can be selected directly for loading map file information.

This command does not load an object file. It isuseful in ICDO8SW when the
object file has been previously programmed into FLASH memory.

Syntax: LOADMAP [ <fi |l ename>]

Where:

<fil enane> The name of amap fileto beloaded. The MAP
extension can be omitted. Thefilenamevalue can
be a pathname that includes an asterisk (*)
wildcard character. If so, the command displays
alist of al filesin the specified directory that
have the . MAP extension.

Usewith:  ICSO8GPW and ICD0O8SW

Examples: LOADVAP PROG MVAP Load map file PROG.MAP into the host

computer.

LOADVAP PROGL Load map file PROG1.MAP into the host
computer.

LOADVAP A: Display the names of the .MAP files on the

diskettein drive A:.

LOADVAP Display the names of the . MAP filesin the
current directory.
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LOADV Load and Verify

The LOADV command first executes the LOAD command, then automatically
executes the VERIFY command.

Syntax: LOADV [<fil enane>]

Where:
<fil enanme> Filename of user source code.

Usewith:  ICDO8SW only
Example:  LOADV nypr og Loadsthe S19into thetarget. The contentsof the

S19 file on the target board are then compared
with the file myprog.
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LOAD_BIN

Syntax:

Use with:

Example:

The LOAD_BIN command loads abinary file of bytes starting at address add.
The default filename extension is .BIN.

LOAD BI N <fil enanme> <add>

Where:
<fil enanme>

<add>
ICDO8SW only

LOAD BIN nyfile 100
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LOADV_BIN Load and Verify Binary File
The LOADV_BIN command first executes the LOAD_BIN command, then
automatically executes the VERIFY command.

Syntax: LOADV_BI N <fil ename> <add>
Where:
<fil enane> Name of the binary file
<add> Starting address
Usewith:  ICDO8SW only
Example: LOADV_BIN nyfile 100 Loadsabinary myfileof bytesstarting at hex

Operator’'s Manual

address 100, then executes a VERIFY
command.

M68ICS08GP In-Circuit Simulator — Rev. 1.0

260

Debugging Command Set MOTOROLA

For More Information On This Product,
Go to: www.freescale.com



Freescale Semiconductor, Inc.

Debugging Command Set
Command Descriptions

Execute Batch File MACRO

NOTE:

Syntax:

Use with:

The MACRO command executes amacro file, which isatext file that contains
a sequence of debug commands. Executing the macro file has the same effect
as executing the individual commands, one after another. The SCRIPT
command isidentical.

Entering this command without a filename value brings up alist of macro
(-MAC) filesin the current directory. Thefile for execution can be selected
directly from thislist.

A macro file can contain the MACRO command, allowing nested macro filesup
to 16 levels deep.

The most common use of the REM and WAIT commands is within macro files.
The REM command displays comments while the macro file executes. The
WAIT command establishes a pause between the execution of the macro file
commands.

If astartup macrofileisin thedirectory, startup routinesrun the macro file each
time the application starts. Seethe STARTUP command for more information.

To create amacro file, use either atext editor or the MACROSTART and
MACROEND commands.

MACRO <fi | enane>

Where:

<fil enane> The name of amacro file to be executed with or
without extension .MAC. The filename can be a
path name that includes an asterisk (*) wildcard
character. If so, the software displays alist of
macro files for selection.

|CS08GPW and ICD0O8SW
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MACRO Execute Batch File (continued)
Exampless. MACRO I NI T. MAC Execute commandsin file INIT.MAC.
SCRI PT * Display namesof all .MACfiles, then executethe
selected file.
MACRO A: * Display namesof all . MACfilesindrive A, then

execute the selected file.

MACRO Display names of all .MAC filesin the current
directory, then execute the selected file.
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Stop Saving Commands to Batch File MACROEND

The MACROEND command stops recording of the macro file in which the
software has saved debug commands. (The MACROSTART command opened
the macro file). The recorded macro fileis closed and |eft ready for use by the
MACRO command.
Syntax:  MACRCEND
Usewith:  ICSO8GPW and ICD0O8SW

Examplee  MACROEND Stop saving debug commands to the macro file,
then close thefile.
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MACROSTART Save Debug Commands to Batch File

The MACROSTART command opens a macro file and saves all subsequent
debug commands to that file for later use. Thisfile must be closed by the
MACROEND command before the debugging session is ended.

Syntax: MACROSTART [ <fil ename>]

Where:

<fil enane> The name of the macro file to save commands.
The .MAC extension may be omitted. The
filename can be a pathname followed by the
asterisk (*) wildcard character; if so, the
command displaysalist of al filesin the
specified directory that have the MAC
extension.

Usewith:  ICSO8GPW and ICDO8SW

Example:  MACRCSTART TEST. MAC  Savedebug commandsin macro file TEST.MAC
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List Macros MACS

The MACS command brings up awindow with alist of macros. Thesearefiles
with the extension .ICD (such asthe STARTUP.ICD macro). Use the arrow
keys and the ENTER key or the mouse to select. Cancel with the ESC key.
Syntax:  MACS
Usewith:  1ICD0O8SW only

Example:  MACS Displays awindow with alist of macros
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MAP

Show Information in Map File

Syntax:
Use with:

Example:

Operator’'s Manual

The MAP command allows viewing of information from the current map file
stored in memory. All symbols defined in the source code used for debugging
will belisted. The debugger-defined symbols, defined with the SYMBOL
command, will not be shown.

The MAP and SHOWMAP commands are identical.
MAP
|CS08GPW and |ICD0O8SW

MAP Shows symbols from the loaded map file and
their values
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Display Memory at Address MD or MD1

The MD command displays (in the memory window) the contents of memory
locations beginning at the specified address. The number of bytes shown
depends on the size of the window and whether ASCII values are displayed. If
alogfile is open, thiscommand also writes the first 16 bytes to the logfile.

For ICS08GPW, the SHOW command isidentical.

For ICD08SW, the display isin the first memory window.

Syntax: MD <address>

Where:

<addr ess> The starting memory address for display in the
upper left corner of the memory window

Use MD with:  ICS08GPW and ICDO8SW

Use MD1with:  1CDO8SW only

Examples. MD 200 Display the contents of memory beginning at
address 200.
SHOW 100 Display the contents of memory beginning at
address 100.
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MD2

Display Memory (Window 2) at Address

Syntax:

Use with:

Example:

Operator’'s Manual

The MD2 command displaysthe contents of 32 emulation memory locationsin
the second memory window. The specified addressisthe first of the 32

locations. If alogfileis open, thiscommand also writes the first 16 values to
the logfile.

MD2 <address>

Where:
<addr ess> The starting memory address for display in the
upper left corner of the memory window.
ICDO8SW only
MD2 1000 Display the contents of 32 bytesof memory inthe
second memory window, beginning at address
1000.
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MM or MEM

The MM or MEM command directly modifies the contents of memory
beginning at the specified address. The optional variant specifieswhether tofill
the block in bytes (.B, the default), inwords (W), or inlongs (.L). If, however,
the command has only an address value, the M odify Memory dialog (see
Figure 10-2) appears, showing the specified address and its present value. Use
the dialog to enter a new value for the address or to modify the address type by
selecting 8-bit bytes, 16-bit words, or 32-bit longs. To modify several memory
locations from this dialog, enter the new value in the New Value text box and
click the>> button to increment the current address, the << button to decrement
the current address, or the = button to display the same address. For the
ICD08SW, the MEM command isidentical.

Modify Memory [ %] I
Address

Present Value : 5F

+ Byte  Word  Long ‘

Newvalwe [ ]

o OK X cancel

| -] [

Figure 10-2. Modify Memory Dialog Window

If macro recording ison, all the values written to memory are recorded and will
be properly written to memory when the macro is played back. Seethe
MACROSTART command.

If the MM command includes optional data values, the software assigns the
values to the specified addresses sequentialy, then the command ends. No
window appears in this case.
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MM or MEM Modify Memory (continued)

Syntax: MM [.B|.W.L] <address>[<n> ...]

Where:
<addr ess> The address of the first memory location to be
modified
<n> The value(s) to be stored (optional)
Usewith:  ICSO8GPW and ICD0O8SW
Examples. MM 90 Start memory modify at address $90.
MM 300 00 Assign value 00 to address $300.
MM 100 00 01 10 11 Assignvalues00-11 to bytes 100-103.
MM L 200 123456 Place long value $123456 at address $200.
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Set/Clear Negative Bit N

The N command sets or clearsthe N bit of the condition code register (CCR).

NOTE: TheCCRbitdesignatorsareinthelower portion of the CPU window. The CCR
patternis V11HINZC (Visoverflow, H ishalf-carry, | isIRQ interrupt mask, N
isnegative, Ziszero, and Ciscarry). Aletter inthese designators means that
the corresponding bit of the CCRis set; a period means that the corresponding
bitisclear.
Syntax: N 0| 1
Usewith:  ICSO8GPW and ICDO8SW
Example: N 1 Set the N hit of the CCR.
N O Clear the N bit of the CCR.
M68ICS08GP In-Circuit Simulator — Rev. 1.0 Operator’s Manual
MOTOROLA Debugging Command Set 271

For More Information On This Product,
Go to: www.freescale.com



Freescale Semiconductor, Inc.

Debugging Command Set

NOBR

Remove Breakpoints

Syntax:

Use with:

Examples:
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The NOBR command removes one or al active breakpoints. If this command
is entered with an address value, it removes the breakpoint at that address.
Without the address parameter, it removes all current breakpoints. To set
breakpoints, use the BR command.

An alternative way for clearing a breakpoint in the Code window is to position
the cursor on aline of code, click the left mouse button to select the line, then
pressthe right mouse button and sel ect the Toggle Breakpoint at Cur sor menu
item. Thisremoves the breakpoint from the line.

NCBR [ <addr ess>]

Where:

<addr ess> Optional address of a single breakpoint to be
removed

|CS08GPW and ICDO8SW

NOBR Remove al current instruction breakpoints.

NOBR 120 Remove the instruction breakpoint at address
120.
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NOMAP

The NOMAP command removes the current MAP file from memory, forcing
the debugger to show disassembled code in the Code windowsinstead of source
code. Symbols defined using the SYMBOL command are not affected by this
command.

For the ICS08GPW, the NOMAP command isidentical to CLEARMAP.

Syntax:  NOVAP
Usewith:  ICSO8GPW and ICDO8SW
Example:  NOVAP Clears symbols and their definitions
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NOSYMBOL

Clear User Symbols

Syntax:
Use with:

Example:
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The NOSYMBOL command removes all user-defined symbols created using
the SYMBOL from memory. Symbols are created using the SYMBOL
command. Symbols defined viaaloaded MAP file are not affected.

NOSYMBOL
|CS08GPW and ICD0O8SW

NOSYMBOL Clears user-defined symbols and their definitions
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Set Program Counter PC

The PC command assigns the specified value to the MCU program counter. As
the PC always points to the address of the next instruction to be executed,
assigning a new PC value changes the flow of code execution; the code
windows change accordingly. The value entered with the command is
displayed in the CPU Window.

An alternative way for setting the PC in acode window isto position the cursor
on aline of code, click the left mouse button to select the line, then press the
right mouse button and select the Set PC at Cursor menu item. Thisassigns
the address of that line to the PC.

Syntax: PC <addr ess>

Where:
<addr ess> The new PC value

Usewith:  CS08GPW and ICDO8SW

Example. PC 0200 Sets the PC value to 0200
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POD

Change Serial Port

Syntax:

Use with:

Example:

Operator’'s Manual

The POD command connects to the ICSO8GP circuit board through the
specified serial (COM) port. If successful, this command responds with the
current status of ports, reset, and IRQ pins on the board. The command also
shows the version of the board.

This command is used to change from stand-alone mode (no hardware pod
attached to the host computer) to in-circuit simulation mode (pod attached). To
change back to stand-alone mode, use the SIM08 command.

PCD <n>
Where:
<n> The number (1...8) of aseria port (COM1
through COM8) on the PC

|CSO8GPW only

POD 1 Connect to serial port COM1.
Port A — 80
Port B— 00
Reset — 1
IRQ—1
Version— 01
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Set Port A Output Latches PORTA or PRTA

The PORTA command assigns the specified value to the port A output register
latches. The PRTA command is an alternate form of the PORTA command.

NOTE: If the M68ICS08GP20 hardware pod is connected, the system sends the n
parameter value of this command to the board.

Syntax:  PORTA <n>

Where:
<n> The new value for the port A output latches

Usewith:  1CS08GPW only

Example: PORTA FF Set al port A output latches high.
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PORTB or PRTB

Set Port B Output Latches

The PORTB command assigns the specified value to the port B output register
latches. The PRTB command is an aternate form of the PORTB command.

NOTE: If the M68ICS08GP20 hardware pod is connected, the system sends the n
parameter value of this command to the board.
Syntax: PORTB <n>
Where:
<n> The new value for the port B output latches
Usewith:  ICSO08GPW only
Example: PORTB 03 Set the port B output latches to 03.
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Set Port C Output Latches PORTC or PRTC

The PORTC command assigns the specified value to the port C output register
latches. The PRTC command is an aternate form of the PORTC command.

NOTE: If the M68ICS08GP20 hardware pod is connected, the system sends the n
parameter value of this command to the board.
Syntax: PORTC <n>
Where:
<n> The new value for the port C output latches
Usewith:  ICS08GPW only
Example: PORTC 03 Set the port C output latches to 03.
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PORTD or PRTD

Set Port D Output Latches

The PORTD command assigns the specified value to the port D output register
latches. The PRTD command is an alternate form of the PORTD command.

NOTE: If the M68ICS08GP20 hardware pod is connected, the system sends the n
parameter value of this command to the board.
Syntax: PORTD <n>
Where:
<n> The new value for the port D output latches
Usewith:  CS08GPW only
Example: PORTD 03 Set the port D output latches to 03.
Operator’'s Manual M68ICS08GP In-Circuit Simulator — Rev. 1.0
280 Debugging Command Set MOTOROLA

For More Information On This Product,
Go to: www.freescale.com



Freescale Semiconductor, Inc.

Debugging Command Set
Command Descriptions

Set Port E Output Latches PORTE or PRTE

The PORTE command assigns the specified value to the port E output register
latches. The PRTE command is an alternate form of the PORTE command.

NOTE: If the M68ICS08GP20 hardware pod is connected, the system sends the n
parameter value of this command to the board.
Syntax: PORTE <n>
Where:
<n> The new value for the port E output |atches
Usewith:  1CS08GPW only
Example: PORTE 03 Set the port E output latches to 03.
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QUIET Toggle Window Refresh

The QUIET command togglesthe refresh of memory-based windows on or off.
The default isON. This command can be used on the startup command line.

Turning refresh off dramatically increases the stepping rate, since the data
windows are not continually updated.

Syntax:  QUI ET

Usewith:  1CDO8SW only

Example:  QUI ET Turns refresh of memory-based windows on or
off
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Use Register Files R

The R command pulls up windows for the register files and starts interactive
setup of such system registers asthe 1/0, timer, and COP.

Entering this command opensthe register fileswindow, which can present alist
of peripheral modulesfor the M C68HC908GP20 or MC68HC908GP32 M CUs.

The user can view any of theregisters, modify their values, and store the results
back into memory.

An alternate way to bring up the register files window isto press the REGISTER
FILES speed button.

Syntax: R
Use with: |CSO8GPW and ICD0O8SW
Example R Start interactive system register setup.
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REG

Show Registers

Syntax:
Use with:

Example:

Operator’'s Manual

The REG command displays the contents of the CPU registers in the Status
window. The STATUS command isidentical to the REG command.

This command is useful for capturing the CPU state to an open logdfile.
REG
|CS08GPW and |ICD08SW

REG Displays the contents of the CPU registers
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Place Comment in Batch/Macro File REM

The REM command lets the user display commentsin amacro file. When the
macro file executes, the text comment appears in the status window. The text
parameter does not need to be enclosed in quotes.

This command is useful for recording commentsin alogfile.

Syntax: REM <t ext >

Where:

<t ext > A comment to be displayed when amacro
fileis executing

Usewith:  ICSO08GPW and ICD0O8SW

Example: REM Program executing; Display the message Pr ogr am
execut i ng during macro file execution.
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RESET

Simulate Processor Reset

Syntax:
Use with:

Example:

Operator’'s Manual

The RESET command resetsthe M CU and setsthe program counter (PC) to the
contents of the reset vector. This command does not start execution of user
code.

RESET
|CS08GPW and ICD0O8SW

RESET Reset the MCU.
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Reset and Restart MCU RESETGO

The RESETGO command simulates a reset of the MCU, sets the program
counter (PC) to the contents of the reset vector, and then starts execution from
that address.

Syntax: RESETGO

Usewith:  1CS08GPW only

Example: RESETGO Simulate reset of the MCU and start execution of

code.
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SCCLR Clear SCI I/O Buffers

The SCCLR command can be used to flush the input and output buffersfor SCI
simulation. Thiswill reset the circular buffers and clear out all values. Notice
that if the SCI is currently shifting a value, this command will not prevent the
SCI from finishing that transfer. See SCDI and SCDO for accessing the input
and output buffers of the SCI interface.

If the M68ICS08GP20 hardware pod is connected, SCI inputs and outputs are
directed from the pod and this command has no effect.

Syntax:  SCCLR

Usewith:  ICSO8GPW only

Example:  SCCLR Clear input and output buffers for SCI
simulation.
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Input SCI Data SCDI

The SCDI command allows the user to input data into the SCI. If adata
parameter is given, the value is placed into the next sot in the circular input
buffer. If no parameter is given, awindow is displayed with the input buffer
values. Input values can be entered while the window isopen. An arrow points
to the value that will be used next as input to the SCI. The maximum number
of input valuesis 256 bytes.

If the M68ICS08GP20 hardware pod is connected, SCI inputs and outputs are
directed from the pod, so this command has no effect.

|CSO8GPW simulates the correct number of cycles for one character, the
character appearsin the SCI data register, and the appropriate flags are set.

Syntax:  SCDI [ <n>]

Where:

<n> The value to be entered into the next location in
the input buffer

Usewith:  ICSO8GPW only

Example: SCDI $55 Set the next input value to the SCI to $55.
SCDI Pull up the datawindow with all the input values.
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SCDO View SCI Outputs

The SCDO command displays the output circular buffer from the SCI. A
window is opened that shows all the datathat the SCI has shifted out. Anarrow
is used to point to the last output value transmitted. The maximum number of
output values that the buffer holds is 256 bytes.

If the CS08 circuit board is connected, SCI inputsand outputsaredirected from
the board, so this command has no effect.

Syntax:  SCDO

Usewith:  1CS08GPW only

Example:  SCDO View data from the output buffer for SCI
simulation.
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Save Desktop Settings SAVEDESK

The SAVEDESK command saves the window size/position and desktop
settings for the application when it is first opened or for use with the
LOADDESK command. Opening the application or entering the LOADDESK
command loads the saved settings.
Syntax:  SAVEDESK
Usewith:  ICSO8GPW and ICD0O8SW

Example:  SAVEDESK Save window settings for the application.
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SHOWBREAKS Display Breakpoint Window
The SHOWBREAKS command brings up the Breakpoint window that displays
the breakpoints used in the current debugging session. Breakpoints can be
modified through this window.

Syntax:  SHONBREAKS
Usewith:  1CS08GPW only
Example:  SHOABREAKS Open the breakpoint window.
Operator’'s Manual M68ICS08GP In-Circuit Simulator — Rev. 1.0
292 Debugging Command Set MOTOROLA

For More Information On This Product,
Go to: www.freescale.com



Freescale Semiconductor, Inc.

Debugging Command Set
Command Descriptions

Display Code at Address SHOWCODE

The SHOWCODE command displays code in the Code window beginning at
the specified address, without changing the value of the program counter (PC).
The Code window shows either source code or disassembly from the given
address, depending on which mode is selected for the window. This command
isuseful for browsing through various modules in the program. To return to
code where the PC is pointing, use the SHOWPC command.

Syntax:  SHOWCODE <addr ess>
Where:
<addr ess> The address or label where code isto be shown
Usewith:  CS08GPW and ICD0O8SW
Example:  SHOWNCODE 200 Show code starting at location $200.
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SHOWMAP Show Information in Map File
The SHOWMAP command allows viewing of information from the current
map file stored in memory. All symbols defined in the source code used for
debugging will belisted. The debugger-defined symbols, defined with the
SYMBOL command, will not be shown.

The MAP and SHOWMAP commands are identical.
Syntax:  SHOAWAP
Usewith:  ICSO8GPW and ICD0O8SW
Example:  SHOAWAP Show symbolsfrom the loaded map file and their
values.
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Display Code at PC Address SHOWPC

The SHOWPC command displays code in the Code window starting from the
address in the program counter (PC). The code window shows either source
code or disassembly from the given address, depending on which modeis
selected for thewindow. All values, registers, and code currently displayed are
recorded in the logfile.

This command is often useful immediately after the SHOWCODE command.

Syntax:  SHOAPC
Use with: |CSO8GPW and ICD0O8SW
Example:  SHOANPC Show code from the PC address value.
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SHOWTRACE Display Trace Window
The SHOWTRACE command displays the trace window, showing the last
1024 instructions that were executed after the TRACE command is used.
Syntax: SHOWMRACE
Usewith:  ICSO8GPW only
Example.  SHOMRACE Open the trace window.
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Switch Simulation Mode SIMO08

The SIM08 command allows switching from in-circuit smulation (with the
M 68l CS08GP20 hardware pod connected to the host computer) to stand-alone
simulation (without the pod connected).

Syntax:  SI M8

Usewith:  1CS08GPW only

Example:  SI MD8 Switch from in-circuit simulation to stand-alone

simulation.
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SNAPSHOT Save Window Data to Logfile

The SNAPSHOT command sends textual information about the debugger
windows to the open logfile. If no logfileis open, the command has no effect.
This command is useful for documentation and testing.
Syntax:  SNAPSHOT
Usewith:  ICSO8GPW and ICD0O8SW

Example: LOGFI LE SNAPSHOT Opens alogfile named SNAPSHOT.LOG and
stores all information that appears in the Status

window.

SNAPSHOT Takes asnapshot of all open windows and stores
itinthefile SNAPSHOT.LOG.

LF Close the SNAPSHOT.LOG file.

The SNAPSHOT.LOG file can now be opened with any text editor.

Operator’'s Manual M68ICS08GP In-Circuit Simulator — Rev. 1.0

298 Debugging Command Set MOTOROLA

For More Information On This Product,
Go to: www.freescale.com



Freescale Semiconductor, Inc.

Debugging Command Set
Command Descriptions

Set Path for Source Code SOURCEPATH

The SOURCEPATH command sets the default path for source code that is not
in the current directory.

Syntax: SOURCEPATH <pat hnane>

Where:
<pat hnane> The full path and filename of the sourcefile

Usewith:  1ICD0O8SW only

Example:  SOURCEPATH d:\mysource\myfile.asm
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SP

Set Stack Pointer

Syntax:

Use with:

Example:

Operator’'s Manual

The SP command assigns the specified value to the stack pointer (SP) used by
the CPU. The value entered with the command should be reflected in the CPU
window.

SP <n>

Where:

<n> The new stack pointer value

|CS08GPW and ICD0O8SW

SP $EO Set the stack pointer value to $EO.
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Clear SPI I/O Buffers SPCLR

The SPCLR command can be used to flush the input and output buffersfor SPI
simulation. Thiswill reset the circular buffers and clear out all values. Notice
that if the SPI is currently shifting avalue, this command will not prevent the
SPI from finishing that transfer. See SPDI and SPDO for accessing the input
and output buffers of the SPI interface.

If the ICS08 circuit board is connected, SPI inputs and outputs are directed from
the board, so this command has no effect.

Syntax:  SPCLR
Usewith:  ICSO8GPW only
Example:  SPCLR Clear input and output buffersfor SPI simulation.
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SPDI

Enter SPI Inputs

The SPDI command allows the user to enter input datainto the SPI. If adata
parameter is given, the value is placed into the next slot in the circular input
buffer. If no parameter is given, awindow is displayed with the input buffer
values. Input values can be entered while the window isopen. An arrow points
to the value that will be used next as input to the SPI. The maximum number
of input valuesis 256 bytes.

The input characters are shifted in after the proper number of cycles have
elapsed for each character's reception.

If the |CS08 circuit board is connected, SPI inputs and outputs are directed from
the board, so this command has no effect.

Syntax: SPDI [ <n>]
Where:
<n> The value to be entered into the next location in
the input buffer
Usewith:  ICSO8GPW only
Exampless SPDI $55 Set the next input value to the SPI to $55.
SPDI Pull up the datawindow with all the input values.
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View SPI Outputs SPDO

The SPDO command displays the output circular buffer from the SPI. A
window is opened that showsall the datathat the SPI has shifted out. Anarrow
is used to point to the last output value transmitted. The maximum number of
output values that the buffer holds is 256 bytes.

If the |CS08 circuit board is connected, SPI inputs and outputs are directed from
the board, so this command has no effect.

Syntax:  SPDO

Where:
<n> The number of cyclesfor the period of the input
clock
Usewith:  1CS08GPW only
Example:  SPDO View data from the output buffer for SPI
simulation.
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SPFREQ Set Input Clock for SPI Slave

The SPFREQ command lets the user set the frequency of the SPI slave input
clock. If the SPI isconfigured for slave mode, this command allows the user to
enter the number of cycles (n) that the period of the input clock will be. If no
valueis given, a pop-up window will appear and the user will be prompted for
avalue. If thiscommand is not used, then clocking is assumed to be set by the
SPI control register.

If the |CS08 circuit board is connected, SPI inputs and outputs are directed from
the board, so this command has no effect.

Syntax: SPFREQ [ <n>]

Where:
<n> The number of cyclesfor the period of the input
clock
Usewith:  ICSO8GPW only
Example. SPFREQ 8 Set the period of the input slave clock to eight

cycles (total shift = 8*8 = 64 cycles).
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Execute Source Step(s) SS

The SS command steps through a specified number of source code instructions,
beginning at the current program counter (PC) address value, then halts. All
windows are refreshed as each instruction is executed. This makes the SS
command useful for high level language compilers (such as C) so that the user
can step through compiler source code instead of assembly instructions.

If the number argument is omitted, one sourceinstruction isexecuted. If the SS
command is entered with an n value, the command steps through n source
instructions.

Syntax: SS [ <n>]

Where:
<n> Number of instructions to step through

Usewith:  ICSO8GPW and ICD0O8SW

Examples. SS Step through the instruction at the PC address
value.
SS 8 Step through eight instructions, starting at the

current PC address value.
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STor STEPor T Execute Single Step

Theidentical ST, STEP, and T commands step through a specified number of
assembly instructions, beginning at the current program counter (PC) address,
then halt. All windows are refreshed as each instruction is executed. If the
number argument is omitted, one instruction is executed. If the command is
entered with a parameter value, the command steps through that many
instructions.

Syntax: STEP [ <n>]

Where:

<n> The hexadecimal number of instructions to be
executed by each command

Usewith:  CSO8GPW and ICDO8SW

Examples.  STEP Execute the assembly instruction at the PC
address value.

ST 2 Execute two assembly instructions, starting at the
PC address value.
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Show Stack Window STACK

The STACK command opens the HCO8 Stack window, which shows the stack
pointer (SP) value, data stored on the stack, and results of an RTS or RTI
instruction.
Syntax:  STACK
Usewith:  CSO8GPW only

Example:  STACK Open the stack window.
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STATUS Show Registers

The STATUS command displaysthe contents of the CPU registersin the Status
window. The STATUS command isidentical to the REG command.

This command is useful for saving the CPU state to alogfile.
Syntax:  STATUS

Usewith:  ICSO8GPW and ICDO8SW

Examples  STATUS Display the contents of the CPU registers.
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STEPFOR

The STEPFOR command continuously executes instructions, one at atime,
beginning at the current program counter (PC) address. Execution continues
until an error condition occurs, until it reachesabreakpoint, or until akey or the
SToP button on the ICSO8GPW toolbar is pressed. All windows are refreshed
as each instruction is executed.

Syntax:  STEPFOR
Usewith:  ICSO8GPW and ICD0O8SW
Example:.  STEPFOR Step through instructions continuously.
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STEPTIL

Step Until Address

Syntax:

Use with:

Example:

Operator’'s Manual

The STEPTIL command continuously steps through instructions beginning at
the current program counter (PC) address until the PC value reaches the
specified address. Execution continuesto the specified address or until akey or
the sTOP button on the debugger's toolbar is pressed, or it reaches a breakpoint,
or until an error occurs.

STEPTI L <addr ess>

Where:

<addr ess> Execution stop address. This must be an
instruction address.

|CS08GPW and ICD0O8SW

STEPTI L 0200 Executeinstructions continuously until PC value
is 0200.
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SYMBOL

The SYMBOL command creates a new symbol, which can be used anywhere
in the debugger in place of the symbol value. If this command is entered with
no parameters, it will list the current user-defined symbols. If parameters are
specified, the SYMBOL command will create a new symbol.

The symbol label is case-insensitive and has a maximum length of 16T. It can
be used with the ASM and MM commands and replaces al addressesin the
Code (when displaying disassembly) and Variables windows.

Syntax: SYMBCL [ <I abel > <val ue>]

Where:

<| abel >

<val ue>
Usewith: ICS08GPW and ICD0O8SW

Examples:.  SYMBOL

SYMBOL tiner_control $08

MM timer_control $33

M68ICS08GP In-Circuit Simulator — Rev. 1.0

The ASCII-character string label of
the new symbol

The value of the new symbol (label)

Show the current user-defined
symbols.

Define new symbol timer_control
with value $08. Subsequently, to
modify the value of timer_control,
enter the command:

MM timer_control new_value

Write $33 to address $08.
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TRACE

Enable/Disable Tracing

Syntax:
Use with:

Example:

Operator’'s Manual

The TRACE command enables or disables instruction captures. When tracing
is enabled, the debugger records instructionsin a 1024-element circular buffer.
Note that tracing slows execution somewhat.

The debugger disassembles captured information when buffer contents are
viewed through the Trace window. To view tracing results, use the
SHOWTRACE command. If tracing is not enabled or if atrace slot is empty,
the Tracewindow will display themessageNo Tr ace Avai | abl e. Toclear
the Trace window, toggle tracing OFF and then ON using the TRACE
command.

TRACE
|CSO8GPW only

TRACE Enable (or disable) instruction tracing.
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Upload S Record to Screen UPLOAD_SREC

The UPLOAD_SREC command uploads the contents of the specified memory
block (range), in .S19 object file format, displaying the contents in the status
window. If alogfile is opened, UPLOAD_SREC puts the information into the
logfile as well.

NOTE: Ifthe UPLOAD_SREC command is entered, sometimes the memory contents
scroll through the debug window too rapidly to view. Accordingly, either the
LOGFILE command should be used, which records the contentsinto a file, or
use the scroll barsin the Status window.

This command is particularly useful in ICD0O8SW, where data from the real
MCU can be captured to alogfile.

Syntax: UPLOAD_SREC <startrange> <endrange>

Where:
<startrange> Beginning address of the memory block
<endr ange> Ending address of the memory block (range)

Usewith:  ICSO08GPW and ICDO8SW

Example: UPLOAD _SREC 300 7FF Upload the 300—7FF memory block in .S19
format.
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V Set or Clear V Bit (CCR)

The V command sets (1) or clears (0) the V bit in the condition code register
(CCR).

NOTE: The CCRbit designators are at the lower right of the CPU window. The CCR
patternisV11HINZC (Visoverflow, H ishalf-carry, | isIRQ interrupt mask, N
isnegative, Ziszero, and Ciscarry). Aletter inthese designators means that
the corresponding bit of the CCRis set; a period means that the corresponding
bitisclear.

Syntax: V[ <val ue>]

Where:
<val ue> The value of the new symbol (label)

Usewith:  ICSO8GPW and ICDO8SW

Examples V O Clear the CCR V hit.
Vi Set the CCR V hit.
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Display Variable VAR

The VAR command displays the specified address and its contents in the
Variableswindow for viewing during code execution. Variants of the command
display abyte, aword, along, or astring. Asthe value at the address changes,
the variables window updates the value. The maximum number of variablesis
32.

In ASCII displays of variables, control characters or other non-printing
characters appear as periods (.). Byte, word, long, or string variants determine
the display format:

Byte (.B) — Hexadecimal and binary (the default)
Word (.\W) — Hexadecimal and decimal

Long (.L) — Hexadecimal and decimal

String (.S) — ASCII characters

The optional <n> parameter specifies the number of string characters to be
displayed; the default value is 1. The <n> parameter has no effect for byte,
word, or long values.

Syntax: VAR [.B|.W.L|.S] <address> [<n>]

Where:
<addr ess> The address of the memory variable
<n> Optional number of charactersfor astring

variable; default valueis 1, doesnot apply to byte
or word variables

Usewith:  ICSO08GPW and ICD0O8SW

Examples: VAR Q0 Show byte value of address CO (hex and binary).
VAR B D4 Show byte value of address D4 (hex and binary).
VAR W EO Show word value of address EO (hex and
decimal).
VAR S C0 5 Show the 5-character ASCII string at address CO.
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VERIFY Verify S-Record File

The VERIFY command compares the contents of program memory with an
S-record file. The name of the file is prompted.

The comparison stops at the first memory location that differs from the file.

Syntax: VERI FY
Usewith:  ICDO8SW only
Examples: LOADALL Test.s19
VERI FY Displays the message

Operator’'s Manual

Verifying....verified
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Display Software Version VERSION or VER

The VERSION command displays the version and date of the software. (VER
isan alternate form of this command.)

Syntax:  VERSI ON

Usewith:  ICSO8GPW and ICD0O8SW

Examples. VERSI ON Display version and date of the software.
VER Display version and date of the software.
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WAIT

Wait for n Cycles

Syntax:

Use with:

Example:

Operator’'s Manual

The WAIT command delays simulator command execution by the specified
number of cycles. This command is used in MACRO files to control when
inputs come into the simulator. If aWAIT command is encountered, control is
passed back to the keyboard. Then the macro file execution waits for a
command to be entered, such as GO or STEP, which starts M CU execution once
again. Assoon asthe number of cyclesthat passisequal to the<n> value of the
WAIT command, the simulator resumes executing commands of the macrofile
until another WAIT is encountered or the two mentioned conditions happens

again.

WAIT <n>
Where:
<n> The hexadecimal number of cyclesto wait
|CSO8GPW only
VAIT A Delay command execution for 10 MCU cycles.
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Display Symbol Value WHEREIS

The WHEREIS command displays the value of the specified symbol. Symbol
names are defined through source code or the SYMBOL command.
Alternatively, this command returns the symbol at a specified address.

Syntax: WHEREI S <synbol > | <address>

Where:
<synbol > A symbol listed in the symbol table
<addr ess> Address for which a symbol is defined

Usewith:  ICSO8GPW and ICDO8SW

Examples: VWHEREI S START Display the symbol START and its value.
VWHEREI S 0300 Display the value 0300 and its symbol name if
any.
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X or XREG Set X Register Value
The X command sets the index (X) register to the specified value. The value
entered with the command is displayed in the CPU window. The X command is
identical to the XREG command.

Syntax: X <val ue>
Where:
<val ue> The new value for the X register
Usewith:  ICS08GPW and ICDO8SW
Examples:. X 05 Set the index register value to 05.
XREG FO Set the index register value to FO.
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Set/Clear Zero Bit Z

The Z command sets or clears the Z bit in the condition code register (CCR).

NOTE: TheCCRbitdesignatorsareinthelower portion of the CPU window. The CCR
patternis 111HINZC (H is half-carry, | isIRQ interrupt mask, N is negative, Z
iszero, and Ciscarry). A letter in these designators means that the
corresponding bit of the CCRis set; a period means that the corresponding bit
isclear.
Syntax: Z 0|1
Usewith:  ICSO8GPW and ICDO8SW
Examples. Z O Clear the Z bit of the CCR.
Z1 Set the Z bit of the CCR.
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11.1 Contents

11.2 Introduction

Section 11. Example Project

11.2  Introduction. . .. ...o 323
11.3 SettingUpaSampleProject........... ..., 323
11.31 SetUptheEnvironment....................cciinin.... 324
11.3.2 CreatetheSourceFiles ........... ... ... . ... 325
11.3.3 AssembletheProject . ............ i 326

This section providesinformation to guide a user through afirst-time use of the
|CSO8GPW software and through atypical setup of the WinIDE.

11.3 Setting Up a Sample Project

To demonstrate how source code to be assembled is handled using the
|CSO8GPW simulator, WinlDE editor, and CASM08W assembler software as
an integrated development environment, consider as an example the following
typical project.

NOTE: Thesamplefilesreferred to here are referenced for illustration purposes only
and are not provided with the software. Create personal *.ASM files for
projects using the ICSO8GPW softwar e components. For information about
using files created by other assemblers, see5.5.5 Filesfrom Other Assemblers.
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11.3.1 Set Up the Environment

To begin the project, start the WinlDE editor and establish the desktop and
environment settings for the project:

1. Start the WinIDE editor by selecting the icon from the Windows 95 (or
later version) Start menu.

2. Inthe WinIDE editor, choose the Setup Environment option from the
File menu to open the Environment Settings dialog.

3. Enter environment options for the modules of the Winl DE devel opment
environment, represented by the General Editor, General
Environment, EXE1, EXE2, EXES, and EXE4 Assembler/Compiler
tabs. For the example project:

a. Inthe General Environment tab, choose the preferred
environment options. Inthe % FILE% Parameter passed to
external program istext box, enter the path and filename
(MAIN.ASM).

b. Inthe General Editor tab, choose the editing options preferred.

c. Inthe EXEL tab, make sure the EXE Path text box pointsto the
| CSO8GPW.EXE path and filename, and that the Optionstext box
indicates the proper communications port (if the pod isto be used).

d. Inthe Assembler/Compiler tab, make sure these options are
selected:

i. The EXE Path text box indicates the path and filename for
the CASMO8W.EXE.

ii. The Type text box specifies the P& E CASMO8W assembler.

iii. Toview the CASMO8W window during assembly, check the
Show Assembler Progress option in the Assembly
Preferences section of the tab.

4. Pressthe oKk button to save the settings made in the Environment
Settings dialog tabs and close the dialog.
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Setting Up a Sample Project

The environment is now set for the project. To saveit for later use:

1. Inthe WinIDE, select the Save Project Asoption from the
Environment menu.

2. Inthediaog box, enter apath and adescriptive project filename with the
.PPF extension. Place the project file in the directory where the source
fileswill be located.

11.3.2 Create the Source Files
Create new or edit existing source code files using the Winl DE editor:

1. FromtheFile menu, choosethe New File option to create ablank source
window in which to enter source code (or open an existing file using the
Open Fileoption). All the source code filesin the Winl DE editor can be
worked on individualy.

2. After creating the new file or editing the existing file, from the File
menu, choose the Save File option to assign a path and filename to the
source file (or choose the Save File As option to assign a new path and
filename to an existing file).

3. Create al the source code files required for the project.

The example project consists of 12 source code files created in the WinIDE
editor. Thefiles are then assembled into *.ASM files using WinIDE
ASSEMBLE/COMPILE toolbar button. The 12 filesare then listed in a separatefile
MAIN.ASM.

The MAIN.ASM file consists of $| NCLUDE functions, each followed by the
filename for the source code file, followed by an optional comment describing
the function of the codein that file. Using the $I NCLUDE function in amain
file lets the user organize source code logically into a number of small files,
ultimately making it easier to develop, manage, and work with the source code.
For more information about using the $I NCLUDE function, see
5.7.4INCLUDE.
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The example MAIN.ASM file:

kkhkkhkkhkkhkkhkkhkkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkkhkkikhkkikhkhkhx

Include files
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$i ncl ude "equates. asnf
$include "init.asnt

$i ncl ude "charge. asnt
$i ncl ude "dcharge. asnt
$i ncl ude "options. asnt
$i ncl ude "m sc. asnf

$i ncl ude "readv. asnt
$i nclude "isr.asnf

$i ncl ude "displ ay. asnt
$i ncl ude "eeprom asnt
$i ncl ude "text.asnf

$i ncl ude "vectors. asnt

11.3.3 Assemble the Project

The project isready for assembly. In the WinIDE, follow these steps:

1

Operator’'s Manual

With the MAIN.ASM filein the active window, pressthe
ASSEMBLE/COMPILE FILE button (third button from the | eft) on the
WinIDE toolbar to start the assembler from the Winl DE editor.
Alternately, press the F4 hotkey.

If the assembler encounters errors during assembly, the assembler stops
and thefirst error is displayed highlighted in red in the sourcefile. To
correct the errors, click on the DEBUGGER (EXEL) toolbar button
(left-most button) on the WinlIDE toolbar to open or move to the

| CS08GPW simulator to debug the source code. When you havefinished
debugging the code in the ICSO8GPW simulator, return to the WinIDE
editor by clicking the BACK TO EDITOR button (the left-most button) in
the ICSO8GPW toolbar.

Continue assembling, debugging, and editing the source files until the
assembly completes successfully.

Based on the Output Control options selected in the
Assembler/Compiler tab of the Environment Settings dialog, the
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assembler creates additional output files with the filename of the main
file and an extension which indicates the file type. The S19 and MAP
filesarerequired; the LST fileis optional.

a. MAIN.S19 — Motorola S-record (S19) object codefile that can be
downloaded into the simulator

b. MAIN.MAP — Map file containing information necessary for
source level debugging

c. MAIN.LST — Listing file.

d. The CASM08W window displays during assembly, showing the
files and progress of the assembler in the Status area. When
assembly completes successfully, the assembler window appears
like the one shown in Figure 11-1.

" CASM NP

Maim Flle : PRGOS GFAASH
Cuprent File : . PRGICME GPAASM

Status  Pass 2 : Assemblimg

Corrent Lime ; &5 Tedal Limes: 126

Figure 11-1. CASM08W Window
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The MONO8 debugging interface may be used to debug and program atarget
system's MCU directly. The target must be connected to the ICS08GP20
board's MONOS interface connector. This chapter explains how to connect to
the MONO8 interface on the target board.

12.3 Header Placement and Layout

Two headers must be placed on the target board:

P1 — 1-pin header such as Berg Electronics part number 68001-601
P2 — 16-pin header such as Berg Electronics part number 67997-616

Table12-1 and Table 12-2 show the target-system interconnectionsfor P1 and
P2. Figure 12-1 showsthe pin layouts for P1 and P2. Additional information
about the connections on the ICS08GP20 board can be found in Appendix B.
Technical Reference and Troubleshooting.
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Table 12-1. MONO8 Target System Connector P1

Pin No. 'CSLO:t%TZO Direction Target System Connection
=== C Connect to MCU RST pin and P2 pin 4. No other target-system
! RST Bidirectional logic should be tied to this signal. It will swing from 0 to +8.5 Vdc.
Table 12-2. MONO8 Target System Connector P2
Pin No. 'CSLOaSbGG'rZO Direction Target System Connection
1 RST_OUT Out to target | Connect to logic that is to receive the RST signal.
2 GND Ground Connect to ground (Vgg).
3 RST_IN In from target | Connect to all logic that generates resets.
— e Connect to MCU RS pin and P1 pin 1. No other target-system
4 RST Bidirectional logic should be tied to this signal. It will swing from 0 to +8.5 Vdc.
5 TGT_IRQ In from target | Connect to logic that generates interrupts.
—_— Connect to MCU IRQ pin. No other target-system logic should be
6 IRQ Outto target | o to this signal. It will swing from 0 to +8.5 Vdc.
Connect to user circuit that normally would be connected to PTAO
7 TGT_PTAO Bidirectional | on the MCU. This circuit will not be connected to the MCU when
the in-circuit simulator is being used.
L Connect to MCU PTAO pin. No other target-system logic should
8 PTAD Bidirectional be tied to this signal. Host I/O present on this pin.
9 TGT PTA7 Bidirectional Connect to user circuit that normally would be connected to PTA7
- on the MCU.
Connect to MCU PTAY pin. No other target-system logic should
10 PTA7 Bidirectional | be tied to this signal. Grounded during reset and for 256 cycles
after reset.
11 TGT PTCO Bidirectional Connect to user circuit that normally would be connected to PTCO
- on the MCU.
. Connect to MCU PTCO pin. No other target-system logic should
12 PTCO Bidirectional be tied to this signal. Held at +5 Vdc during reset.
13 TGT PTC1L Bidirectional Connect to user circuit that normally would be connected to PTC1
- on the MCU.
14 PTC1 Bidirectional Con_nect to MCU PTC1 pin. No othgr target-system logic should
be tied to this signal. Grounded during reset.
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Table 12-2. MONO8 Target System Connector P2 (Continued)

Pin No. ICSLO;SbGeIIDZO Direction Target System Connection
15 TGT PTC3 Bidirectional Connect to user circuit that normally would be connected to PTC3
- on the MCU.
16 PTC3 Bidirectional Con_nect to MCU PTC3 pin. No othe_r target-system logic should
be tied to this signal. Grounded during reset.

0
iy

HRINRRRR XX

NIRKRKRRRRX

15 16

P2

Figure 12-1. MONO8 Target-System Connector Layout

12.4 Connecting to the In-Circuit Simulator

Using the 16-pin cable provided with the M 681 CS08GP20 kit, connect one end
of the cable to the ICS08GP20 board at J6. Connect the other end to connector
P2 on the target-system board. The pin-1 indicators on each cable end must
correspond to the pin-1 indicators on the headers. P1 is not used when
connecting to the ICS08GP20 board.
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12.5 Disabling the Target-System Interface
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To usethetarget system in a stand-alone fashion (without the M68ICS08GP20
hardware pod connected), it isnecessary to jumper the pinson the target board's
connectors, as shown in Figure 12-2. This reconnects the target MCU to the

appropriate circuits on the target system.

For production boards, a further enhancement of this scheme would be to
include cutabl e traces between the pins of P1 and P2, asshown in Figure 12-2.
The traces may be cut when debugging is necessary. To return the board to

stand-alone use, jumpers may be installed as shown.

15 Q=)

16

Figure 12-2. Target System Stand-Alone Connection
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A64

A.2 Introduction

Appendix A. S-Record Information

INErOdUCEION. . . . . . e e e e e e e e e e e e e e e e 333
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The Motorola S-record format was devised for the purpose of encoding
programs or data filesin a printable format for transport between computer
platforms. The format also providesfor editing of the S records and monitoring
the cross-platform transfer process.
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A.3 S-Record Content
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Each Srecord is a character string composed of severa fields which identify:

* Record type

* Record length

e Memory address
» Code/data

e Checksum

Each byte of binary dataisencoded in the Srecord asa2-character hexadecimal
number:

» Thefirst character represents the high-order four bits of the byte.

» The second character represents the low-order four bits of the byte.

The five fields that comprise an S record are shown in the Table A-1.

Table A-1. S-Record Fields

TYPE RECORD LENGTH ADDRESS | CODE/DATA CHECKSUM

The S-record fields are described in Table A-2.

Each record may be terminated with aCR/LF/NULL. Additionally, an Srecord
may have aninitial field to accommodate other data such as line number
generated by some time-sharing systems.

Accuracy of transmission is ensured by the record length (byte count) and
checksum fields.
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Table A-2. S-Record Field Contents

. Printable
Field Characters Contents
Type 2 S-record type — SO, S1, etc.
Record length 2 Character pair count in the record, excluding the
type and record length
Address 4.6 0r8 2-, 3-, or 4-byte address at which the data field is to

be loaded into memory

From 0 to n bytes of executable code, memory
loadable data, or descriptive information. For
Code/Data 0-2n compatibility with teletypewriter, some programs
may limit the number of bytes to as few as 28 (56
printable characters in the S record)

Least significant byte of the one’s complement of
the sum of the values represented by the pairs of
characters making up the record length, address,
and the code/data fields

Checksum 2

A.4 S-Record Types

NOTE:

Eight types of S records have been defined to accommodate the several needs
of the encoding, transport, and decoding functions. The various Motorola
upload, download, and other record transport control programs, aswell ascross
assemblers, linkers, and other file-creating or debugging programs, utilize only
those S records which serve the purpose of the program. For specific
information on which S records are supported by a particular program, consult
the user manual for the program.

The ICSO8GPW supports only the S0, S1, and S9 record types. All data before
the Sl record isignored. Thereafter, all records must be Sl type until the SO
record, which terminates data transfer.

An S-record format may contain the record typesin Table A-3.

Only onetermination record is used for each block of Srecords. Normally, only
one header record is used, although it is possible for multiple header recordsto
occur.
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Table A-3. S-Record Types

Record
Type

Description

SO

Header record for each block of S records. The code/data field may
contain any descriptive information identifying the following block of
S records. The address field is normally zeroes.

S1

Code/data record and the 2-byte address at which the code/data is to
reside

S2-S8

Not applicable to ICSO08GPW

S9

Termination record for a block of S1 records. Address field may
optionally contain the 2-byte address of the instruction to which
control is to be passed. If not specified, the first interplant
specification encountered in the input will be used. There is no
code/data field.

A.5 S-Record Creation

S-record format programs may be produced by dump utilities, debuggers, cross
assemblers, or cross linkers. Several programs are available for downloading a
filein the S-record format from a host system to an 8- or 16-bit
microprocessor-based system.

A.6 S-Record Example

A typica S-record format, as printed or displayed, is shown in this example:

Example:

S00600004844521B
S1130000285F245F2212226A00042429008237C2A
S11300100002000800082529001853812341001813
S113002041E900084#42234300182342000824A952
S107003000144ED492

S9030000FC

In the example, the format consists of:
* An SO header
» Four Sl code/data records
* An SO termination record

Operator’'s Manual
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A.6.1 SO Header Record

The SO header record isdescribed in Table A-4.

Table A-4. SO Header Record

: S-Record A
Field Entry Description
Type SO S-record type SO, indicating a header record
Hexadecimal 06 (decimal 6), indicating six
Record length 06 character pairs (or ASCII bytes) follow
Address 0000 4-character, 2-byte address field, zeroes
48 Descriptive information identified these S1 records:

Code/Data gg ASCII H, D, and R — “HDR”

Checksum 18 Checksum of SO record
M68ICS08GP In-Circuit Simulator — Rev. 1.0 Operator’s Manual
MOTOROLA S-Record Information 337

For More Information On This Product,
Go to: www.freescale.com



Freescale Semiconductor, Inc.

S-Record Information

A.6.2 First S1 Record

Thefirst S1 record is described in Table A-4.

Table A-5. S1 Header Record

S-Record

Field Entry Description
Tvpe s1 S-record type S1, indicating a code/data record
yp to be loaded/verified at a 2-byte address
Hexadecimal 13 (decimal 19), indicating 19
Record length 13 character pairs, representing 19 bytes of binary
data, follow.
4-character, 2-byte address field; hexadecimal
Address 0000 address 0000, indicates location where the
following data is to be loaded
Code/Data Opcode Instruction
28 | 5F BHCC $f0161
24 | 5F BCC $0163
22 12 BHI $0118
22 [ 6A | 2 | BHI $0172
00 04 | 4 | BRSET 0, $04, $012F
29 00 BHCS $010D
08 23 | 7 | BRSET 4, $23, $018C
Checksum 2A Checksum of the first S1 record

The 16 character pairs shown in the code/datafield of Table A-5 arethe ASCII
bytes of the actual program.

The second and third S1 code/data records each also contain $13 (19) character
pairs and are ended with checksum 13 and 52, respectively. The fourth S
code/data record contains 07 character pairs and has a checksum of 92.
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A.6.3 S9 Termination Record
The S9 termination record is described in Table A-6.

Table A-6. S-9 Header Record

Field S‘Eﬁt"r‘;rd Description
Type S9 S-record type S9, indicating a termination record
Record length 03 (I:ﬁ;(ea:g)clgsa;l f(())ﬁé\i;l]dicating three character pairs
Address 0000 4-character, 2-byte address field, zeroes
Code/Data No code/data in an S9 record
Checksum FC Checksum of S9 record

A.6.4 ASCII Characters

Each printable ASCII character in an Srecord is encoded in binary. Table A-6
gives an example of encoding for the S1 record. The binary datais transmitted
during adownload of an S-record from a host system to a 9- or 16-bit
microprocessor-based system.
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This appendix provides technical support information for the M68I CSO8GP
in-circuit simulator kit, including:

Functional description of the kit
Troubleshooting the quick-start procedure
Troubleshooting MONO8 mode
Connector and cable pin assignments
Schematic diagrams

Parts list

Board layout diagram
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ESD CAUTION:

Ordinary amounts of static electricity from clothing or the work environment
can damage or degrade electronic devices and equipment. For example, the
electronic components installed on printed circuit boards are extremely
sensitive to electrostatic discharge (ESD). Wear a grounding wrist strap
whenever handling any printed circuit board. Thisstrap providesa conductive
path for safely discharging static electricity to ground.

B.3 Functional Description

The M68ICS08GP hardware pod consists of two components:

* 1CS08GP20 board
» SPGMRO08 serial programmer base unit

B.3.1 ICS08GP20 Board

Operator’'s Manual

The core component of the board isthe MCU (either the MC68HC908GP20 or
MC68HC908GP32). This MCU resides either on the ICS08GP20 board or on
atarget system.

When the MCU resides on the board, the pod may be used as an in-circuit
emulator or ssmulator for the MC68HC908GP20. For this configuration, a
target cable isrun from the pod to the target system. The ICS08GP20 supports
two kinds of target cables:

* A 40-pin ribbon cable (Motorola part number 01-RE91138W01),
terminating in a40-pin male DIP (dual in-line package) header

» A flexible target head adapter cable (Motorola part number
M68CBL05C), terminating in connectors for one of two target head
adapters. Two target head adapters (THAS) are available for use with
the flex cable:

— For a40-pin DIP-package MCU on the target system, use Motorola
THA part number M68TC08GP20P40.

— For a44-pin QFP-package (quad flat pack) MCU on the target
system, use Motorola THA part number M68TC08GP20FB44.
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Using atarget cableisoptional, and the board may be utilized with flying leads
to other circuits. The MCU can be either the 44-pin QFP version or the 40-pin
DIP version. On the ICSO08GP20 board, socket XU1 supports the 40-pin DIP
package, and socket XU3 supports the 44-pin QFP package.

When the MCU resides on atarget system, the ICS08GP20 board can
communicate with the MCU over a 16-pin MONO8 cable (Motorola part
number 01-RE91008WO01). Either version of theMCU issupported when using
the MONOS cable.

When using the ICS08GPW simulation software, the MCU provides the
required input/output information that lets the host computer simulate code,
performing al functions except for maintaining port values. The internal

FL ASH memory on the deviceisdownloaded with a program that generatesthe
appropriate port values. The | CSO8GPW software on the host computer letsthe
host computer become asimulator. When the ICS requires port data, the
computer requests the data through the host's serial connection to the core
MCU. The core MCU responds by sending the data to the host via the serial
connection. It isthisarrangement that allows areal-world interface for the
in-circuit ssimulator. The clock runsthe MCU at a 4.9512-MHz external clock
rate.

NOTE: Thesimulation speed will be slower than this rate, because the host computer
isthe simulator.

When using the ICD08SW debugging software, the user’ s code can be run
directly out of the MCU’sinternal FLASH at real-time speeds.

NOTE: ThelCS08GP20's emulation of the on-board MCU islimited. Port A bit 0
(PTAQ) is used for host-to-MCU communication. The port bit is not available
for connection to a target system. Setting DDRA bit 0to 1 will stop
communications with the simulation or debugger software and will require a
system reset to regain communication with the MCU. Port bits PTA7, PTCO,
PTC1, and PTC3 are temporarily disconnected from the target system during
reset. Emulation of the MC68HC908GP’ s RST signal isalso limited in that the
signal is not a bi-directional, open-drain signal. It isemulated as either an
input or an output (determined by jumper header W2) when using the target
connectors, or as two pins (one input and one output) when using the MONO8
cable.
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When using the PROG08SW programming software, the MCU’s FLASH
memory can be programmed. Socket XU3 supports the 44-pin QFP version of
the MC68HC908GP20FB or MC68HC908GP32FB, and socket XU1 supports
the 40-pin DIP version of the MC68HC908GP20P or M C68HC908GP32P.
Only one part may be programmed at atime. The pod also supportsin-circuit
programming of either version of the part through the MONO8 cable.

B.3.2 SPGMRO08 Serial Programmer Base Unit

The SPGMRO08 provides +5 Vdc power, +8.5 Vdc power for the V1gr voltage
required to enter monitor mode, a4.9152-MHz clock signal, and host PC
RS-232 level trandation for the ICSO08GP20 board. Thisisthe same SPGMR08
base unit that is used with numerous programming adapters for other Motorola
HC08 MCUs.

The socket power LED on some older SPGMR08s lights dimly when used with
the ICSO8GP20. Thisisnormal and does not affect the functionality of the
assembled pod.

B.4 Troubleshooting the Quick Start

Operator’'s Manual

The quick-start installation procedure in 1.8 Quick Start Instructions
describes how to prepare the pod for use in the modes where the MCU is
installed on the ICS08GP20 board. These modes include:

» Using the pod as an in-circuit simulator/emul ator with atarget cable
* Using the pod as a programmer

» Using the pod as a stand-alone system without a target board

If difficulties are experienced when quick-starting the kit using the procedure
outlined in 1.8 Quick Start Instructions, follow these steps:

1. Do not use the MONOS cable to atarget system in these modes. The
MONOS cable connection isto be used only when the MCU is on the
target system. Troubleshooting information for the MONO8 modes may
be found in B.5 Troubleshooting M ONO8 M ode.
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2. Disconnect any target cables from the board. These troubleshooting
steps assume that no target system connections are present.

3. Make sure that the MCU isinstalled correctly. Verify that only one
MCU isinstalled in either XU1 or XU3. Insert the
MC68HC908GP32FB QFP version of the part into the XU3 socket with
the part pins down and with the orientation notch and pin 1 to the upper
left. Alternately, insert the DIP version of the part (M C68HC908GP32P)
into the XU1 socket with the part pins down and with the orientation
notch to the top of the board.

4. Make sure the board is getting power:

a. Check the power at the output of the adapter. First disconnect the
pod from the power supply, then measure the power at the wall
adapter’ s output connector to confirm that it produces 5 Vdc. The
outer barrel of the connector is ground, and the inner sleeveis
+5 Vdc. If thereisno power at the connector, verify that the adapter
is getting power from the AC power outlet.

b. Check the power at the SPGMR. First remove the |ICS08GP20
board from the SPGMR, then plug the adapter’ s output connector
into the SPGMR. The system power LED should light. Check for
5 Vdc at the SPGMR' s board socket P5 pin 7. This socket isthe
10-pin SIP socket located nearest the LEDs. If the LED does not
light, or if 5 Vdcisnot present on P5 pin 7, check the fusein the
SPGMR. If morethan 6.2 Vdc or reverse voltage is applied to the
SPGMR, the fuse will blow.

c. Check the pod system power with the ICSO08GP20 board attached.
Disconnect the SPGMR from the power supply and disconnect the
SPGMR from the host PC. Configure the ICS08GP20 board to the
factory defaults and attach the ICS08GP20 board to the SPGMR.
Reconnect the power supply tothe SPGMR. Thesystem power LED
shouldlight. If the LED doesnot light, there may be aproblemwith
the ICS08GP20 causing too much of adrain on the 5 Vdc supply.
Check the system power at J7 pin 7. The J7 connector is the top
connector that connectsto the SPGMR near the LEDs. The pins of
the J7 connector may be probed from the top side of the board.
Using J7 pin 1 asthe ground reference, check for +5Vdcat J7 pin 7.
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d. Check the ICSO08GP20 board’s VSW_OUT power with the host
disconnected. With the ICS08GP20 board installed on the
SPGMR, the SPGMR powered, and no host connection to the
SPGMR, check for the following voltages on the J7 connector of
the ICS08GP20 board, using J7 pin 1 as the ground reference:

Approximately 8.5 Vdc at J7 pin 9
Approximately 1.25 Vdc at J7 pin 6

If these voltages are not present when the system power LED islit,
there may be a problem with the SPGMR’ sinternal step-up power
supply. There may aso be a problem with the R1-R2 voltage
divider on the ICSO08GP20 board.

e. Check the ICS08GP20 board’s VSW_OUT and Vgt power with
the host connected. First, exit any ICSO8GPW software that may
be running on the host PC. Then disconnect power from the
SPGMR. Ensure that the ICS08GP20 board isinstalled on the
SPGMR and that it is configured for the factory default settings.
Ensure that thereisan MCU in either XU1 or XU3 and that it is
inserted correctly. Connect the serial cable between the host PC
and the SPGMR. Apply power tothepod. At thispoint, the system
power LED should belit, and the socket power LED should be off.
If the socket power LED ison, there may be aproblem with the host
PC’ sserial port or the serial cable. (See step 5 for communications
problems.) If the socket power LED is off, start the |ICSO5GPW
simulator software as described in sections 3 and 4 of the
quick-start instructions while watching the socket power LED.

If the socket power LED does not light at all, there may be a
problem with the host PC communicating with the board. Refer to
step 5.

If the socket power LED flickers afew times and then goes out, the
host PC is able to control the power to the ICS08GP20 board but
communications may still not be established withthe MCU. Asthe
flickering of the socket power LED indicates, the host PC is
applying and removing power to the ICSO08GP20 board during this
period. Use an oscilloscope to view the voltages on J7 as the
software triesto establish communication with the MCU. The user
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will need to restart or retry the ICSO8GPW software while looking
at the signals. Using J7 pin 1 as the ground reference, check for a
signal that varies between 0 and +5 Vdc at J7 pin 10 (board V )
and J7 pin 4 (SP_RESET). If these voltages are present, the power
is good, but communication problems should be investigated as
described in step 5.

If the socket power LED comes on and stays on, communication
was probably established with the MCU. Check for the following
voltages at J7, using J7 pin 1 as the ground reference:

i. Approximately 8.5Vdcat J7 pin3and J7 pin 9
ii. Approximately 1.25 Vdc at J7 pin 6
iii. 5VdcatJ7 pin4andJ7 pin 10

If these voltagesare present, the power isgood, and the problem lies
elsewhere.

5. Make sure that the host PC can communicate with the MCU:

a. TheMCU’sPTAO pinisused for host communications. DDRA bit
0 should never be set to 1 as thisinterrupts monitor-mode
communications. The target connector PTAQ pins (J2 pin 15,

J4 pin 10, and J6 pin 7) are never connected to the MCU’s PTAO
pin; they are wired only for probing purposes.

b. Make sure that the serial cableis correctly attached to the pod and
to the correct serial port on the host computer.

c. Make surethat the cable is a straight-through cable supporting all
nine pins of the serial port connection.

d. Make sure that no hardware security key or other devices are
attached to the serial port or cable.

e. Make surethat the host PC supports the minimum speed
requirements of the ICSO8GPW software.

f. Make sure to use the correct security code to accessthe MCU. If
the security bytes have been programmed previously, the part will
not unlock and enter monitor mode unless the correct security code

is sent to the MCU.
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g. Check for data at the pod end of the serial cable. Pin 3 of this
connector carries RS-232 data into the pod; pin 2 carries RS-232
data out of the pod. Pin 4 controls the socket power. Pin5is
ground. While the ICSO08GPW software istrying to establish
communications, pins 3 and 4 should both toggle between +10 Vdc
and —10 Vdc (or +12 Vdc and =12 VVdc). If these signals are not
seen at the cable end, the problem is on the PC and cable side of the
system. When connected to the pod, a+10 Vdc signal on pin 4
should activate the socket power and socket power LED.

h. Make sure the serial datais getting to the MCU’s PTAOQ pin. First,
exit any ICS08GPW software that may be running on the host PC.
Then disconnect power from the SPGMR. Ensure that the
|CS08GP20 board isinstalled on the SPGMR and that it is
configured for the factory default settings. Ensure that thereis an
MCU in either XU1 or XU3 and that it isinserted correctly.
Connect the serial cable between the host PC and the SPGMR.
Apply power to the pod. Start the ICSO5GPW simulator software
as described in sections 3 and 4 of the quick-start instructions.
Probethe PTAO pin (XU1 pin 33 or XU3 pin 32) for the serial data.
Since the board power isturned off and on several times during the
connecting phase, the dataobserved at the MCU’sPTAO pinisaso
affected.

6. Make surethat the MCU has a good clock source. Use an oscilloscope
to check the OSC1 input at the MCU (XU1 pin5or XU3 pin44). Setthe
oscilloscopeto 0.1 ps per division. The oscillator should run when
socket power ison. Approximately two divisions per cycle should be
observed. This correspondsto a4.9152-MHz signal; the frequency
required for a9600-baud communicationsrate. If the clock signal isnot
present, check to see that a jumper isinstalled on W1. This selectsthe
SPGMR as the source of the OSCL1 signal.

7. Makesurethat the M CU can enter and remain in monitor mode. For this
to happen, the following conditions must occur:

a. Attherising edge of RST, IRQ must be at V<7 (8.5 Vdc). Using
adual-trace oscill oscope, trigger channel 1 on the rising edge of
RST (XU1 pin 6 or XU3 pin 1) and read the IRQ pin (XU1 pin 14
or XU3 pin 11) with channel 2. Start the ICSO8GPW software as
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describedin 1.8 Quick Start Instructionsand verify that thesignal
isapproximately 8.5 Vdc when RST rises. If IRQisnot at 8.5V dc,
there may be a problem with the ICS08GP20 board’ s IRQ circuit.

Check R3, Q2, U6, R6, and U5 for the proper signals to keep IRQ
at 8.5 Vdc during the period where RST is low.

b. Attherising edge of RST, PTAOQ, PTA7, PTCO, PTC1, and PTC3
must be held at logic values 1, 0, 1, 0, and O respectively. Thelogic
levels are 5-volt CMOS logic levels. Using a dual-trace
oscilloscope, trigger channel 1 on therising edge of RST (XU1 pin
6 or XU3 pin 1), and read the corresponding M CU pin with channel
2. PTAO (XU1 pin 33 or XU3 pin 32) isthe serial data pin to and
from the host PC and should be around 5 Vdc at the rising edge of
RST. PTA7 (XU1pin40o0r XU3pin39), PTCO(XU1pin7or XU3
pin 2), PTC1 (XU1 pin 8 or XU3 pin 3), and PTC3 (XU1 pin 10 or
XU3 pin 5) are controlled by analog switch U4 and should be
approximately 0V, 5V, 0V, and 0V, respectively, at therising
edge of RST. Port pins PTA7, PTCO, PTC1, and PTC3 are
connected to the target connector pins after the rising edge of RST
and are then available for target system connections. The MCU’s
PTAO pinisnever connected to thetarget pins, asit isused for host
communication.

c. PTA7 must be held low for at least 24 bus cycles after RST goes
high. The counter circuit comprised of U5, U6, and U7 keeps the
PTA7 pinnear 0V for 256 OSC1 clock cycles. This corresponds
to 64 bus cycles. Using adual-trace oscilloscope, trigger channel 1
ontherising edge of RST (XU1 pin6or XU3pin 1), and read PTA7
(XU1 pin 40 or XU3 pin 39) with channel 2. Verify that PTA7 is
held low for at least 256 OSCL1 clock cycles (about 52 ps at
4.9152 MHz). PTATY isreconnected to the target connector pins
when this delay expires.

d. Either RST or IRQ must remain at 8.5 Vdc to hold the MCU in
monitor mode. The ICS08GP20 board has an interrupt lockout
feature to keep IRQ at 8.5 Vdc when the RST or RST_IN signal is
asserted (low) and keep it at 8.5 Vdc for at least 256 OSCL1 clock
cycles after RST goes high. The TGT_IRQ signal is allowed to
control the signal when RST is not asserted and the delay has

expired.
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8. Make sure that externa circuitry does not interfere with the
monitor-mode communications. When connecting external circuitry to
the ICS08GP20 board, use only the target system connectors J2, J3, and
JA. Thisensuresthat the target system will not interfere with the
communications and setup of the MCU’ s monitor mode by allowing the
pod to disconnect some target system components during monitor mode
entry.

9. When connecting to atarget system, observe the setting of W2 (target
RST direction). W2 is provided to allow the user to select whether the
target system can reset the MCU on the pod (jumper between pins 2 and
3) or whether the target system receives areset signal from the pod
(jumper between pins 1 and 2). RST is not a bidirectional, open-drain
signal at the target connectors. Removing thejumper leavestheRST _IN
signal pulledupto+5V.

10. When connecting to atarget system, observe the setting of W3 (target
Vpp disconnect). W3 isprovided to allow the user to select whether the
pod powersthe target system’s MCU and external circuitry (W3 jumper
on) or whether the target provides the power for its MCU and circuitry
(W3 jumper off). The only target system Vpp supported is +5 Vdc in
either case.

CAUTION:  Remove the W3 jumper when the target systemis powered by a source other
than the pod. Failure to remove the jumper in this case will cause the two
power -supply outputsto be connected together, possibly causing large currents
to flow over thetarget cable. If the podisto provide power to thetarget system,
ensure that the current drain on the target connector’s Vpp pinsis kept under
100 mA.
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B.5 Troubleshooting MONO8 Mode

This section describes the troubleshooting steps for the instances where the
MCU isinstalled on atarget system and the pod is used to interact with the
target system through the MONOS8 cable. These instances include in-circuit
simulation/emulation and FLASH memory programming through the MONO8
cable.

1. Disconnect the target system and make sure that the pod operates
correctly when configured as described in the quick-start instructions
(1.8 Quick Start Instructions). Refer to B.4 Troubleshooting the
Quick Start.

2. If the quick start works, the pod should be functioning well enough to
place the MCU on the target system into monitor mode.

3. Prepare the pod for use with the MONOS8 cable. Turn off the power to
the target system. Exit the ICSO08GP software. Remove the power plug
from the SPGMR. Remove any MCU from sockets XU1 and XU3.
Install ajumper on W1 so that the ICS08GP20' s delay circuit has an
oscillator input. Jumper selections on W2 and W3 have no effect when
using the MONO8 cable.

4. Connect the 16-pin cable from J6 on the pod to the target system’s
MONOS8 connector. Details on designing a MONO8 connector for the
target system are given in Section 12. Using the MONO8 I nterface. If
cutable jumpers were used on the target board, the jumpers must be cut
before using the MONOS cable.

5. Thetarget system (including the MCU) must be externally powered. The
target system’ sMCU V pp must be+5V dc to communi cate with the pod.
Do not apply power to the target system at this time.

6. Exit any ICSO8GPW software that may be running on the host PC.
Connect the serial cable between the host PC and the SPGMR. Apply
power to the pod by connecting the wall adapter’ s output jack to the
SPGMR. At this point, the system power LED should be lit, and the
socket power LED should be off. If the socket power LED ison, there
may be aproblem with the host PC’ sseria port or the serial cable. Refer
to step 9 for information on host communications.
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7. Apply power to the target system. At this point, the target MCU should
be powered. Check for +5Vdc at the MCU’sV pp pin. The pod should
leave the target MCU in reset with approximately 0 Vdc at the MCU’s
RST pin. Verify thisat thetarget MCU’sRST pinand at J6 pin4. If RST
floats too high, the MCU may start up and begin executing code out of
its FLASH memory. Thepod should reset the M CU againin step 8 when
the software is started.

8. Start the |ICS05GPW simulator software as described in sections 3 and 4
of the quick-start instructions while watching the socket power LED.

If the socket power LED does not light at all, there may be a problem
with the host PC communicating with the pod. Continue with step 9.

If the socket power LED flickers afew times and then goes out, the host
PC isable to control the pod but communications may still not be being
established with the MCU on the target system. Astheflickering of the
socket power LED indicates, the host PC is applying and removing
power to the ICS08GP20 board during this period. Use an oscilloscope
to view the voltages on J7 as the software tries to establish
communication withthe MCU. Restart or retry the ICSO8GPW software
while looking at the signals. Using J7 pin 1 as the ground reference,
check for asignal that varies between 0 and +5 Vdc at J7 pin 10 (pod
V) and J7 pin 4 (SP_RESET). If these voltages are present the pod
power is good, but the MCU is not being placed in monitor mode.
Continue with step 9.

If the socket power LED comes on and stays on, communication is
probably established with the MCU. Check for the following voltages at
J7 on the ICS08GP20 board, using J7 pin 1 as the ground reference:

Approximately 8.5 Vdc at J7 pin 3 and J7 pin 9
Approximately 1.25 Vdc at J7 pin 6

5Vdcat J7 pin 4 and J7 pin 10
If these voltages are present, the pod power isgood. Continue with
step 9.
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9. Make sure the host PC can communicate with the MCU:

a. TheMCU’sPTAO pinisused for host communications. DDRA bit
0 should never be set to 1, as this interrupts monitor-mode
communications. The MONO8 pin TGT_PTAO (J6 pin 7) isnever
connected to the MCU’s PTAOQ pin. Itiswiredto J2 pin 15, J4 pin
10, and J6 pin 7 for probing purposes. On the MONO8 connector
J6, pin 8iswired to the MCU’sPTAOQ pin. Driving thissignal with
external logic on the target system will interrupt communications.

b. Make surethat the MONOS cable is properly installed between the
pod and the target system. Pin 1 of each connector on the cable
must go to pin 1 of the headers on the pod and target system.

c. Makesurethat the serial cableis correctly attached to the pod and
to the correct serial port on the host computer.

d. Make surethat the cable is a straight-through cable supporting all
nine pins of the serial-port connection.

e. Makesurethat no hardware security key or other deviceisattached
to the serial port or cable.

f. Make sure that the host PC supports the minimum speed
requirements of the ICSO8GPW software.

g. Makesureto usethe correct security codeto accessthe MCU. If the
security bytes are programmed aready, the part will not unlock and
enter monitor mode unless the correct security code is sent to the
MCU.

h. Make sure the serial datais getting to the MCU’s PTAO pin.
Re-start the ICSO5GPW simulator software asdescribed in sections
3and 4 of the quick-start instructions. Probe the PTAO pin of the
target MCU for the serial data. Since the board power isturned off
and on several times during the connecting phase, the data observed
at the MCU’s PTAOQ pinis aso affected.

10. Makesurethat thetarget MCU hasagood clock source with aclock rate
that gives a 9600-baud serial communications rate for monitor mode on
the target system. Use an oscilloscope to check the OSC2 output at the

MCU.
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11. Makesurethat the M CU can enter and remain in monitor mode. For this
to happen, the following conditions must occur:

a

Operator’'s Manual

At the rising edge of RST, the target MCU’ s TRQ pin must be at
V1s7 (8.5Vdc). Using adual-trace oscilloscope, trigger channel 1
on therising edge of the MCU’ sRST pin and read the IRQ pin with
channel 2. Start the |CSO8GPW software asdescribedin 1.8 Quick
Start Instructions and verify that the IRQ signal is approximately
8.5 Vdc when RST rises.

At therising edge of RST, PTAO, PTA7, PTCO, PTC1, and PTC3
on the MCU must be held at logic values 1, 0, 1, 0, and O
respectively. Thelogiclevelsare5-volt CMOSlogiclevels. Using
adual-trace oscill oscope, trigger channel 1 on the rising edge of
RST and read the corresponding MCU pin with channel 2. PTAO
isthe serial data pin to and from the host PC and should be around
5 Vdc at therising edge of RST. MCU pins PTA7, PTCO, PTC1,
and PTC3 are controlled by analog switch U4 and should be
approximately 0V, 5V, 0V, and 0V respectively at therising edge
of RST. After therising edge of RST, the MCU pins PTA7, PTCO,
PTC1, and PTC3 are connected (by the pod) to the MONO8
connector pins TGT_PTA7, TGT_PTCO, TGT_PTC1, and
TGT_PTC3. The MCU’sPTAO pin is never connected to the
TGT_PTAO pin, asit isused for host communication.

The MCU’s PTA7 pin must be held low for at least 24 bus cycles
after the RST pin goes high. The counter circuit comprised of U5,
U6, and U7 keepsthe MCU’s PTA7 pin near 0V for 256 OSC1
clock cycles. Thiscorrespondsto 64 buscycles. Using adual-trace
oscilloscope, trigger channel 1 on the rising edge of RST and read
the MCU’sPTA7 pinwith channel 2. Verify that PTA7 isheld low
for at least 256 OSCL clock cycles (about 52 ps at 4.9152 MHz).
PTA7 isreconnected to the TGT_PTA7 pin and the target system
circuitry when this delay expires.

Either RST or IRQ must remain at 8.5 Vdc to hold the MCU in
monitor mode. The ICS08GP20 board has an IRQ lockout feature
to keep IRQ at 8.5 Vdc when the RST or RST_IN signal is asserted
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(low) and keepit at 8.5Vdcfor at least 256 OSCL1 clock cyclesafter
RST goeshigh. The TGT_IRQ signal isallowed to control theIRQ
signal when RST is not asserted and the delay has expired.

12. Make sure that the target circuitry does not interfere with the
monitor-mode communications. When connecting target circuitry to the
MCU, be sure to connect the circuits through the pod by connecting to
the RST_OUT, RST_IN, TGT_IRQ, TGT_PTAO, TGT_PTA?,
TGT_PTCO, TGT_PTC1, and TGT_PTC3 pins of the MONO8
connector. These signals will be connected by the pod to the
corresponding pins of the MCU through the corresponding MONO8
connector pins RST, IRQ, PTA7, PTCO, PTC1, and PTC3 after monitor
mode is established. TGT_PTAOQ is never connected to PTAOQ, asthe
PTAO signal isbeing used for host communications.

B.6 Connector Pin Assignments

Thetablesin this section describe the pin assignments for the connectors on the

| CSO08GP20 board.
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Table B-1. Target DIP Connector J2

Pin No. Mnemonic Schematic NET Direction Signal Description
1 PTA7/KBD7 TGT_PTA<7> Bidirectional | Port A 1/0 / keyboard interrupt — bit 7
2 Vbba TGT_VDD — PLL analog power
3 PTA6/KBD6 PTA<6> Bidirectional | Port A I/0O / keyboard interrupt — bit 6
4 Vssa GND — PLL analog ground
5 PTA5/KBD5 PTA<5> Bidirectional | Port A I/O / keyboard interrupt — bit 5
6 CGMXFC CGMXFC Analog External filter capacitor
7 PTA4/KBD4 PTA<4> Bidirectional | Port A I/0 / keyboard interrupt — bit 4
8 0OSC2 0OSsC2 Out Crystal amplifier output
9 PTA3/KBD3 PTA<3> Bidirectional | Port A I/0 / keyboard interrupt — bit 3
10 0OsC1 0OsC1 In Crystal amplifier input
11 PTA2/KBD2 PTA<2> Bidirectional | Port A I/O / keyboard interrupt — bit 2
12 RST TGT_RST In or out External reset
13 PTA1/KBD1 PTA<1> Bidirectional | Port A I/0 / keyboard interrupt — bit 1
14 PTCO TGT_PTC<0> Bidirectional | Port C I/O — bit 0
15 PTAO/KBDO TGT PTA<0> | Bidirectional | O"tA /O /keyboard interrupt — bit 0
- Unavailable MCU connection
16 PTC1 TGT_PTC<1> Bidirectional | Port C I/O — bit 1
17 Vssap/VReEEL GND — ADC analog ground / voltage reference low
18 PTC2 PTC<2> Bidirectional | Port C I/O — bit 2
19 Vopap/VREFH TGT_VDD — ADC analog power / voltage reference high
20 PTC3 TGT_PTC<3> Bidirectional | Port C I/O — bit 3
21 PTB7/AD7 PTB<7> Bidirectional | Port B I/0 / ADC input — bit 7
22 PTC4 PTC<4> Bidirectional | Port C I/O — bit 4
23 PTB6/AD6 PTB<6> Bidirectional | Port B I1/0 / ADC input — bit 6
24 PTEO/TxD PTE<O> Bidirectional | Port E I/O — bit 0 / SCI transmit data
25 PTB5/AD5 PTB<5> Bidirectional | Port B I1/0O / ADC input — bit 5
26 PTE1/TxD PTE<1> Bidirectional | Port E I/O — bit 1 / SCI receive data
27 PTB4/AD4 PTB<4> Bidirectional | Port B I/0 / ADC input — bhit 4
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Table B-1. Target DIP Connector J2 (Continued)

Pin No. Mnemonic Schematic NET Direction Signal Description
28 IRQ TGT_IRQ In External interrupt
29 PTB3/AD3 PTB<3> Bidirectional | Port B I/0/ ADC input — bit 3
30 PTDO/SS PTD<0> Bidirectional | Port D I/O — bit 0 / SPI slave select
31 PTB2/AD2 PTB<2> Bidirectional | Port B I/O / ADC input — bit 2
32 PTD1/MISO PTD<1> Bidirectional | Port D I/O — bit 1 / SPI master in/slave out
33 PTB1/AD1 PTB<1> Bidirectional | Port B I1/0O / ADC input — bit 1
34 PTD2/MOSI PTD<2> Bidirectional | Port D I/O — bit 2 / SPI master out/slave in
35 PTBO/ADO PTB<0> Bidirectional | Port B I/0 / ADC input — bit 0
36 PTD3/SPSCK PTD<3> Bidirectional | Port D I/O — bit 3 / SPI serial clock
37 PTD5/T1CH1 PTD<5> Bidirectional | Port D I/O — bit 5 /timer 1 channel 1
38 Vgg GND — MCU ground
39 PTD4/T1CHO PTD<4> Bidirectional | Port D I/O — bit 4 / timer 1 channel O
40 Vbb TGT_VDD — MCU power
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Table B-2. Target A Connector J3

Pin No. Mnemonic Schematic NET Direction Signal Description
1 GND GND — Flex cable shield ground
2 CGMXFC CGMXFC Analog External filter capacitor
3 0OSC2 0OSsC2 Out Crystal amplifier output
4 GND GND — Flex cable shield ground
5 0OSC1 0OSsC1 In Crystal amplifier input
6 RST TGT_RST In or out External reset
7 PTCO TGT_PTC<0> Bidirectional | Port C I/O — bit 0
8 PTC1 TGT_PTC<1> Bidirectional | Port C I/O — bit 1
9 PTC2 PTC<2> Bidirectional | Port C I/O — bit 2
10 PTC3 TGT_PTC<3> Bidirectional | Port C I/O — bit 3
11 PTC4 PTC<4> Bidirectional | Port C I/O — hit 4
12 PTC5 PTC<5> Bidirectional | Port C /O — bit 5
13 PTC6 PTC<6> Bidirectional | Port C /O — bit 6
14 PTEO/TxD PTE<0> Bidirectional | Port E I/O — bit 0 / SCI transmit data
15 PTE1/TxD PTE<1> Bidirectional | Port E I/O — bit 1 / SCI receive data
16 IRQ TGT_IRQ In External interrupt
17 PTDO/SS PTD<0> Bidirectional | Port D I/O — bit 0 / SPI slave select
18 PTD1/MISO PTD<1> Bidirectional | Port D I/O — bit 1 / SPI master in/slave out
19 GND GND — Flex cable shield ground
20 PTD2/MOSI PTD<2> Bidirectional | Port D I/O — bit 2 / SPI master out/slave in
21 PTD3/SPSCK PTD<3> Bidirectional | Port D I/O — bit 3 / SPI serial clock
22 NC None — No connection
23 Vss GND — MCU ground
24 GND GND — Flex cable shield ground
25 NC (none) — No connection
26 Vbb TGT_VDD — MCU power
27 PTD4/T1CHO PTD<4> Bidirectional | Port D I/O — bit 4 / timer 1 channel O
28 PTD5/T1CH1 PTD<5> Bidirectional | Port D I/O — bit 5/ timer 1 channel 1
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Table B-2. Target A Connector J3 (Continued)

Pin No. Mnemonic Schematic NET Direction Signal Description
29 PTD6/T2CHO PTD<6> Bidirectional | Port D I/O — bit 6 / timer 2 channel O
30 PTD7/T2CH1 PTD<7> Bidirectional | Port D I/O — bit 7 / timer 2 channel 1
31 PTBO/ADO PTB<0> Bidirectional | Port B I/O / ADC input — bit O
32 PTB1/AD1 PTB<1> Bidirectional | Port B I/O / ADC input — bit 1
33 PTB2/AD2 PTB<2> Bidirectional | Port B I/O / ADC input — bit 2
34 PTB3/AD3 PTB<3> Bidirectional | Port B I/O / ADC input — bit 3
35 PTB4/AD4 PTB<4> Bidirectional | Port B I/O / ADC input — bit 4
36 PTB5/AD5 PTB<5> Bidirectional | Port B I/O / ADC input — bit 5
37 PTB6/AD6 PTB<6> Bidirectional | Port B I/O / ADC input — bit 6
38 GND GND — Flex cable shield ground
39 PTB7/AD7 PTB<7> Bidirectional | Port B I/O / ADC input — bit 7
40 GND GND — Flex cable shield ground
M68ICS08GP In-Circuit Simulator — Rev. 1.0 Operator’s Manual
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Table B-3. Target B Connector J4

Pin No. Mnemonic Schematic NET Direction Signal Description
1 Vopap/VREFH TGT_VDD — ADC analog power / voltage reference high
2 NC — — No connection
3 NC — — No connection
4 NC — — No connection
5 NC — — No connection
6 NC — — No connection
7 Vssap/VRerL GND — ADC analog ground / voltage reference low
8 NC — — No connection
9 GND GND — Flex cable shield ground
10 PTAO/KBDO TGT_PTA<O> | Bidirectional E?]';VAEI ||I{31 %lle k&?ﬁifnmigg? — bit0
11 PTA1/KBD1 PTA<1> Bidirectional | Port A 1/0 / keyboard interrupt — bit 1
12 PTA2/KBD2 PTA<2> Bidirectional | Port A I/O / keyboard interrupt — bit 2
13 PTA3/KBD3 PTA<3> Bidirectional | Port A I/O / keyboard interrupt — bit 3
14 GND GND — Flex cable shield ground
15 PTA4/KBD4 PTA<4> Bidirectional | Port A I/O / keyboard interrupt — bit 4
16 PTA5/KBD5 PTA<5> Bidirectional | Port A I/O / keyboard interrupt — bit 5
17 PTA6/KBD6 PTA<6> Bidirectional | Port A I/O / keyboard interrupt — bit 6
18 PTA7/KBD7 TGT_PTA<7> Bidirectional | Port A I/O / keyboard interrupt — bit 7
19 Vbba TGT_VDD — PLL analog power
20 Vgsa GND — PLL analog ground
21 NC — — No connection
22 NC — — No connection
23 NC — — No connection
24 NC — — No connection
25 NC — — No connection
26 NC — — No connection
27 GND GND — Flex cable shield ground
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Table B-3. Target B Connector J4 (Continued)

Connector Pin Assignments

Pin No. Mnemonic Schematic NET Direction Signal Description
28 NC — — No connection
29 NC — — No connection
30 NC — — No connection
31 NC — — No connection
32 GND GND — Flex cable shield ground
33 NC — — No connection
34 NC — — No connection
35 NC — — No connection
36 NC — — No connection
37 NC — — No connection
38 GND GND — Flex cable shield ground
39 NC — — No connection
40 NC GND — Flex cable shield ground

M68ICS08GP In-Circuit Simulator — Rev. 1.0

Operator’s Manual

MOTOROLA

Technical Reference and Troubleshooting

For More Information On This Product,

Go to: www.freescale.com

361



Freescale Semiconductor, Inc.

Technical Reference and Troubleshooting

Table B-4. SPGMR Connectors J7 and J8

Pin No. | Schematic NET | Direction Signal Description
1 GND — System ground
2 SP_0OSC In Output of SPGMRO08 4.9152-MHz oscillator
3 VTST . Switched variable voltage power supply output
from SPGMRO08 (8.5 Vdc)
4 SP_RST In Reset signal from SPGMR08
5 GND — System ground
6 COMPARE Analog Input to SPGMRO08 variable switching power supply regulation circuit
7 NC — No connection
8| PTAC> | Bidrectonal | oo o No comnection o target cable somnectors
9 VSW_OUT Analog Un-switched variable voltage power supply output from SPGMRO08
10 VDD — Switched +5 Vdc system power from SPGMRO08
Table B-5. Auxiliary Port C Logic Analyzer Connector J1
Pin No. | MCU Mnemonic | Schematic NET | Direction Signal Description
1 PTC5 PTC<5> Bidirectional | Port C I/O — hit 5
2 PTC6 PTC<6> Bidirectional | Port C /O — bit 6
Table B-6. Auxiliary Port D Logic Analyzer Connector J5
Pin No. | MCU Mnemonic | Schematic NET Dir Signal Description
1 PTD6/T2CHO PTD<6> Bidirectional | Port D I/O — bit 6 / timer1 2 channel O
2 PTD7/T2CH1 PTD<7> Bidirectional | Port D I/O — bit 7 / timer 2 channel 1
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Table B-7. MONO8 Connector J6

Pin No. | Mnemonic | Schematic NET | Direction Signal Description
= = Reset signal to target system — 0 to +5 Vdc output
1 RST_OUT RST_OUT Out reflecting state of MCU RST signal
2 GND GND — System ground
= = Reset signal from target system — 0 to +5 Vdc input
3 RST_IN RST_IN In to control state of MCU RST signal
4 RST RST Bidirectional | External reset — Held at +8.5 Vdc out of reset
— —_— Reset signal from target system — 0 to +5 Vdc input
5 TGT_IRQ TGT_IRQ In to control state of MCU IRQ signal
—_— — External interrupt — Held at +8.5 Vdc
6 IRQ IRQ Out in reset and when TGT_IRQ not asserted (low)
7 | PTAO/KBDO | TGT PTA<0> | Bidirectional | POTtA /O /keyboard interrupt — bit 0
- Unavailable MCU connection
8 | PTAOKBDO PTA<O0> Bidirectional | DTt A /O /keyboard interrupt — bit 0
Host I/O present on this pin
9 | PTAVKBDT | 1ot bra<7> | Bidirectional | Port A /0 / keyboard interrupt — bit 7
after reset
L Port A 1/0O / keyboard interrupt — bit 7
10 PTA7IKBD? PTA<T> Bidirectional Grounded during reset and for 256 cycles after reset
11 PTCO | 16T _PTC<0> | Bidirectional | Port C /O — bit 0
after reset -
e Port C I/O — bit 0
12 PTCO PTC<0> Bidirectional Held at +5 Vdc during reset
13 PTCL | 16T PTc<1> | Bidirectional | Port C /O — bit 1
after reset -
14 PTC1 PTC<1> | Bidirectional | POt C /O —Dit1
Grounded during reset
15 PTC3 TGT PTC<3> | Bidirectional | Port C /0 — bit 3
after reset
16 PTC3 PTC<3> | Bidirectional | L0t C /O —Dit3

Grounded during reset
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B.7 Target-Cable Pin Assignments

The tables in this section describe the pin assignments for these cables:

* Flex target cable for use with the QFP target head adapter

* MONOB8 target cable

Table B-8. Flex Target Cable (M68CBL05C) and QFP Target Head Adapater

(MCTCO8GP20FB44) (Sheet 1 of 3)

QFP Package ICS08GP20 Target Head ICS08GP20
Pin Number Board Label Adapter Pin Number Pin Number
1 RST A12 J3-6
2 PTCO Al5 J3-7
3 PTC1 Al6 J3-8
4 PTC2 Al19 J3-9
5 PTC3 A20 J3-10
6 PTC4 A23 J3-11
7 PTC5 A24 J3-12
8 PTC6 A27 J3-13
9 PTEO A28 J3-14
10 PTE1l A3l J3-15
11 IRQ A32 J3-16
12 PTDO A35 J3-17
13 PTD1 A36 J3-18
14 PTD2 A40 J3-20
15 PTD3 B37 J3-21
16 Vgg B33 J3-23
17 Vpp B30 J3-26
18 PTD4 B25 J3-27
19 PTD5 B26 J3-28
20 PTD6 B21 J3-29
21 PTD7 B22 J3-30
22 PTBO B17 J3-31
23 PTB1 B18 J3-32
24 PTB2 B13 J3-33
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Table B-8. Flex Target Cable (M68CBL05C) and QFP Target Head Adapater
(MCTCO08GP20FB44) (Sheet 2 of 3)

QFP Package ICS08GP20 Target Head ICS08GP20
Pin Number Board Label Adapter Pin Number Pin Number
25 PTB3 B14 J3-34
26 PTB4 B9 J3-35
27 PTB5 B10 J3-36
28 PTB6 B5 J3-37
29 PTB7 Bl J3-39
30 VBDpAD Al Ja-1
31 Vssap Al13 Ja-7
32 PTAO Al8 J4-10
33 PTAl A21 J4-11
34 PTA2 A22 J4-12
35 PTA3 A25 J4-13
36 PTA4 A29 J4-15
37 PTAS A30 J4-16
38 PTA6 A33 J4-17
39 PTA7 A34 J4-18
40 Vppa A37 J4-19
41 Vssa A38 J4-20
42 XFC A4 J3-2
43 0sc2 A7 J3-3
44 0SsC1 All J3-5
NC GND A3 J3-1
NC GND A8 J3-4
NC GND Al7 J3-19
NC GND A26 J3-24
NC GND A39 J3-38
NC GND B34 J3-40
NC GND B27 J4-9
NC GND B20 J4-14
NC GND B8 J4-27
NC GND B6 J4-32
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Table B-8. Flex Target Cable (M68CBL05C) and QFP Target Head Adapater

(MCTCO8GP20FB44) (Sheet 3 of 3)

QFP Package ICS08GP20 Target Head ICS08GP20
Pin Number Board Label Adapter Pin Number Pin Number
NC GND B4 J4-38
NC GND B2 J4-40
NC NC B38 J3-22
NC NC B29 J3-25
NC NC A2 J4-2
NC NC A5 J4-3
NC NC A6 J4—4
NC NC A9 J4-5
NC NC Al10 J4-6
NC NC Al4 J4-8
NC NC B39 J4-21
NC NC B40 J4-22
NC NC B35 J4-23
NC NC B36 J4-24
NC NC B31 J4-25
NC NC B32 J4-26
NC NC B28 J4-28
NC NC B23 J4-29
NC NC B24 J4-30
NC NC B19 J4-31
NC NC B15 J4-33
NC NC B16 J4-34
NC NC B11 J4-35
NC NC B12 J4-36
NC NC B7 J4-37
NC NC B3 J4-39
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Parts List
Table B-9. Target MONO8 Cable
ICS08GP20 ICS08GP20 ICS08GP20 ICS08GP20
and Target Pin No. Board Label and Target Pin No. Board Label
1 RST_OUT 9 TGT_PTA7
2 GND 10 PTA7
3 RST_IN 11 TGT_PTCO
4 RST 12 PTCO
5 TGT_IRQ 13 TGT_PTC1
6 IRQ 14 PTC1
7 TGT_PTAO 15 TGT_PTC3
8 PTAO 16 PTC3
B.8 Parts List
The partslist for the ICSO08GP20 board is given in Table B-10.
Table B-10. ICS08GP20 BOard Parts List
ol Reference
Part Number Description Manufacturer Designator
84-RE21123W01 Rev. C | Printed wiring board (bare) Multek, Inc. —
SSB58 Bag, antistatic Prime —
C410C104M5U5CA Capacitor, .1 uF 20% 50V KEMET Electronics Corporation C3C_:é11
i 0,
T351E106M025AS Capacitor, 10 pF 20% 25 V KEMET Electronics Corporation | C2, C12
tantalum
1IN5817 Schottky power rectifier Motorola CR1
BS170 Transistor, TMOS FET switching Motorola Q1,Q2
MF-25-B-10.7K Resistor, 10.7 K 1% 1/4 W Yageo Corporation/Digikey R2
Corporation
MF-25-B-61.9K Resistor, 61.9 K 1% 1/4 W Yageo Corporation/Digikey R1
Corporation
CR-25-B-3.3K Resistor, 3.3 K 5% 1/4 W vageo Corporation/Digikey R3, R7
Corporation
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Table B-10. ICS08GP20 BOard Parts List (Continued)

ol Reference
Part Number Description Manufacturer Designator
CR-25-B-47K Resistor, 47 K 5% 1/4 W Yageo Corporation/Digikey R4-R6
Corporation
IC, low-voltage, quad SPST .
MAX394CPP CMOS analog switch Maxim Integrated Products, Inc. U4
MC74HCO4AN IC, hex inverter Motorola us
MC74HCO02AN IC, quad 2-input NOR gate Motorola U6
MC74HC4040AN IC, 12-stage binary ripple counter | Motorola u7
69192-640 Connector, 2 X 20 pin header Berg Electronics, Inc. J2-J4
straight-retentive leg
69192-616 Connector, 1§—pm header, Berg Electronics, Inc. 36
dual row, straight
SSW-110-01-G-S Connector, 10-pin gold header, | g, e inc, 37,38
single row, straight
24-872 Connector, shunt 2 position Krista Wb,v\:/gVZ,
Connector, 2-pin header . Ji, J5,
69192-602 straight-retentive leg Berg Electronics, Inc. W1, W3
69190-603 Connector, 3-pin header Berg Electronics, Inc. W2
straight-retentive leg
613-7400316 Socket, 40-pin DIP WELLS-CTI XUl
IC120-0444-206 Socket, 44-pin PLCC Yamaichi Electronics USA, Inc. XuU2
IC51-467.KS-11247
or Socket, 44-pin PQFP Yamaichi Electronics USA, Inc. XU3
IC51-0444-467
MCU, 44-pin QFP
MC68HC908GP32CFB 68HC908GP20 U3
or or Motorola
MC68HC908GP32CP MCU, 40-pin DIP Ul
68HC908GP20
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B.9 Board Layout and Schematic Diagram

Figure B-1 shows the ICS08GP20 board layout and component locations.

The ICS08GP20 schematic diagram occupies the six un-numbered pages that

follow.
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Glossary

8-bit MCU — A microcontroller whose datais communicated over a data bus
made up of eight separate data conductors. Members of the M68HCO08
Family of microcontrollers are 8-bit MCUs.

A — Abbreviation for the accumulator of the M68HC08 M CU.

accumulator — An 8-bit register of the M68HCO08 CPU. The contents of this
register may be used as an operand of an arithmetic or logical
instruction.

assembler — Software program that translates source code mnemonics into
opcodes that can then be loaded into the memory of a microcontroller.

assembly language — Instruction mnemonics and assembler directives that
are meaningful to programmers and can be translated into an object
code program that a microcontroller understands. The CPU uses
opcodes and binary numbers to specify the operations that make up a
computer program. Humans use assembly |anguage mnemonics to
represent instructions. Assembler directives provide additional
information such as the starting memory location for aprogram. Labels
are used to indicate an address or binary value.

ASCII — American Standard Code for Information Interchange. A widely
accepted correlation between al phabetic and numeric characters and
specific 7-bit binary numbers.

breakpoint — During debugging of a program, it is useful to run instructions
until the CPU getsto a specific place in the program and then enter a
debugger program. A breakpoint is established at the desired address
by temporarily substituting a software interrupt (SWI1) instruction for
the instruction at that address. In response to the SWI, control is passed
to a debugging program.

byte — A set of exactly eight binary bits.
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C — Abbreviation for “carry/borrow” in the condition codes register of the
M68HCO08. When adding two unsigned 8-bit numbers, the C bit isset if
the result is greater than 255 ($FF).

CCR — Abbreviation for “condition codes register” in the M68HCO08. The
CCR hasfive bits (H, I, N, Z, and C) that can be used to control
conditional branch instructions. The values of the bitsin the CCR are
determined by the results of previous operations. For example, after a
load accumulator (LDA) instruction, Z will be set if the loaded value
was $00.

clock — A square wave signal that is used to sequence events in a computer.

command set — The command set of a CPU isthe set of all operations that
the CPU knows how to perform. One way to represent an instruction set
iswith a set of shorthand mnemonics such as LDA meaning “load A.”
Another representation of an instruction set is the set of opcodes that
are recognized by the CPU.

condition codesregister — The CCR havefive bits(H, I, N, Z, and C) that
can be used to control conditional branch commands. The values of the
bits in the CCR are determined by the results of previous operations.
For example, after aload accumulator (LDA) instruction, Z will be set
if the loaded value was $00.

CPU — Central processor unit. The part of acomputer that controls execution
of instructions.

CPU cycles— A CPU clock cycleis one period of the internal bus-rate clock.
Normally, thisclock isderived by dividing acrystal oscillator source by
two or more so the high and low timeswill be equal. The length of time
required to execute an instruction is measured in CPU clock cycles.

CPU registers— Memory locations that are wired directly into the CPU logic
instead of being part of the addressable memory map. The CPU always
has direct access to the information in these registers. The CPU
registersin an M68HCO8 are A (8-bit accumulator), X (8-bit index
register), CCR (condition code register containing theH, I, N, Z, and C
bits), SP (stack pointer), and PC (program counter).

cycles— See CPU cycles.
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data bus— A set of conductors that are used to convey binary information
from aCPU to amemory location or from amemory location to a CPU;
in the M68HCO8, the data busiis 8-bits.

development tools— Software or hardware devices used to develop computer
programs and application hardware. Examples of software
development tools include text editors, assemblers, debug monitors,
and simulators. Examples of hardware development tools include
simulators, logic analyzers, and PROM programmers. An in-circuit
simulator combines a software simulator with various hardware
interfaces.

EPROM — Erasable, programmable read-only memory. A non-volatile type
of memory that can be erased by exposure to an ultraviolet light source.
MCUs that have EPROM are easily recognized by their packaging, a
quartz window allows exposure to UV light. If an EPROM MCU is
packaged in an opaque plastic package, it istermed a
“one-time-programmable” OTP MCU, since thereis no way to erase
and rewrite the EPROM.

H — Abbreviation for “half-carry” in the condition code register of the
M68HCO8. This bit indicates a carry from the low-order four bits of an
8-bit value to the high-order four bits. This status indicator is used
during BCD calculations.

| — Abbreviation for “interrupt mask bit” in the condition code register of the
M68HCO8.

index register — An 8-bit CPU register in the M68HCO8 that is used in
indexed addressing mode. The index register (X) can also be used as a
general-purpose 8-hit register (in addition to the 8-bit accumulator).

input-output (I1/0) — Interfaces between a computer system and the external
world. For example, a CPU reads an input to sense the level of an
external signal and writes to an output to change the level on an
external signal.

instructions — Instructions are operations that a CPU can perform.
Instructions are expressed by programmers as assembly language
mnemonics. A CPU interprets an opcode and its associated operand(s)
asan instruction.
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listing — A program listing shows the binary numbers that the CPU needs
alongside the assembly language statements that the programmer
wrote. Thelisting is generated by an assembler in the process of
translating assembly language source statements into the binary
information that the CPU needs.

M CU — Microcontroller. A complete computer system including CPU,
memory, clock oscillator, and I/O on asingle integrated circuit.

memory location — In the M68HCO8, each memory location holds one byte
of data and has a unique address. To store information into a memory
location the CPU places the address of the location on the address bus,
the data information on the data bus, and asserts the write signal. To
read information from a memory location the CPU places the address
of the location on the address bus and asserts the read signal. In
response to the read signal, the selected memory location placesits data
onto the data bus.

N — Abbreviation for “negative,” a bit in the condition code register of the
M68HCO08. In two’'s-complement computer notation, positive signed
numbers have a0 in their MSB (most significant byte) and negative
numbers have a1 in their MSB. The N condition code bit reflects the
sign of the result of an operation. After aload accumulator instruction,
the N bit will be set if the MSB of the loaded value was a 1.

object code file— A text file containing numbers that represent the binary
opcodes and data of a computer program. An object code file can be
used to load binary information into a computer system. Motorola uses
the S-record file format for object code files.

operand — An input value to alogical or mathematical operation.

opcode — A binary code that instructs the CPU to do a specific operationin a
specific way. The M68HCO08 CPU recognizes 210 unique 8-bit opcodes
that represent addressing mode variations of 62 basic instructions.

OTPROM — A non-volatile type of memory that can be programmed but
cannot be erased. An OTPROM isan EPROM MCU that is packaged in
an opaque plastic package. It is called a“ one-time-programmabl e’
MCU because there is no way to expose the EPROM to aUV light.
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PC — Abbreviation for program counter CPU register of the M68HCO08.

program counter — The CPU register that holds the address of the next
instruction or operand that the CPU will use.

RAM — Random access memory. Any RAM location can be read or written
by the CPU. The contents of a RAM memory location remain valid
until the CPU writes a different value or until power is turned off.

registers— Memory locations that are wired directly into the CPU logic
instead of being part of the addressable memory map. The CPU always
has direct access to the information in these registers. The CPU
registersin the M68HCO8 are A (8-bit accumulator), X (8-bit index
register), CCR (condition code register containing theH, I, N, Z, and C
bits), SP (stack pointer), and PC (program counter). Memory locations
that hold status and control information for on-chip peripherals are
called 1/0 and control registers.

reset — Reset isused to force acomputer system to aknown starting point and
to force on-chip peripherals to known starting conditions.

S-record — A Motorola standard format used for object code files.
simulator — A computer program that copies the behavior of areal MCU.
sour ce code — See source program

SP — Abbreviation for stack pointer CPU register in the M68HC08 MCU.

sour ce program — A text file containing instruction mnemonics, labels,
comments, and assembler directives. The sourcefile is processed by an
assembler to produce a composite listing and an object file
representation of the program.

stack pointer — A CPU register that holds the address of the next available
storage location on the stack.

Vpp — The positive power supply to amicrocontroller (typically 5 volts dc).
V gg— The 0 volt dc power supply return for a microcontroller.

Word — A group of binary bits. Some larger computers consider a set of 16
bits to be aword, but thisisnot a universal standard.
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X — Abbreviation for “index register,” a CPU register in the M68HCO08.

Z — Abbreviation for “zero,” abit in the condition code register of the
M68HCO08. A compare instruction subtracts the contents of the tested
value from aregister. If the values were equal, the result of this
subtraction would be zero so the Z bit would be set; after aload
accumulator instruction, the Z bit will be set if the loaded value

was $00.
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