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About This Book

This manual is for developers, testers, application engineers, and anyone
interested in using the Freescale In-Circuit Emulator Base (FSICEBASE)
development system.

Organization

Introduction

An overview of the Freescale In-Circuit Emulator Base (FSICEBASE)
and development system.

Getting Started

Explains basic procedures to get started using the FSICEBASE and
development system.

Configuring The System

Explains how to configure the software and hardware.
Using The MONO08 Debug Port

Explains how to MONOS debug port of the FSICEBASE.
Using the Debugger

Explains how to use the debugger to execute and analyze code. Explains
how to perform debugging tasks such as stepping through code,
changing values in registers and memory, and viewing data in memory.

Using The Bus State Analyzer

Explains how to use the Bus State Analyzer (BSA). Explains how to
define events, capture data, and view captured data.

Appendix A: S-Record Format

Describes the format of the S-Record file.

Appendix B: FSICEBASE Debugger Scripting Commands
Lists commands only used with FSICEBASE.
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Revision History

The following table summarizes revisions to this document.

Revision History

Location Revision

Metrowerks, Austin, TX Rev. 1.0 (Initial publication)

Metrowerks, Austin, TX Rev. 1.1 (Content update)

Suggested Reading

Application Note: Getting Started with HCS0S and CodeWarrior Using C,
AN2616, 11/2003.

Motorola HCO8 CPU Awareness and True-Time Simulation, Metrowerks, 2004.
CodeWarrior™ Development Studio IDE 5.5 Users Guide, Metrowerks, 2004.

Conventions

This document uses the following notational conventions:

* Textin Courier monospaced type indicates commands, command
parameters, code examples, expressions, datatypes, and directives.

» Text in italic type indicates replaceable command parameters.
* Text in bold type indicates names of labels and menu items on-screen.

Definitions, Acronyms, and Abbreviations

The following list defines the abbreviations used in this document.

BSA Bus State Analyzer

EM Emulator Module

FSICEBASE Freescale In-Circuit Emulator Base
LAN Local Area Network
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MCU Microcontroller Unit
MONO8 Monitor for HCO8 MCUs
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Overview

This manual contains information about how to use the Freescale In-Circuit Emulator
Base (FSICEBASE). The FSICEBASE is a tool that helps you develop applications for
embedded systems based on MC68HCO08 microcontroller units (MCU).

NOTE  The Freescale In-Circuit Emulator Base (FSICEBASE) is similar to a system
formerly produced by Motorola called the MMDS05/08 Motorola Modular
Development System (MMDS). If you worked with the MMDS05/08, many of
the features of the FSICEBASE will be familiar to you.

This chapter contains the following sections:
» System Requirements
* System Features
* System Components

The FSICEBASE works with CodeWarrior software, which is produced by Metrowerks,
Inc. The CodeWarrior software provides an integrated development environment that
includes an editor, assembler, and a user interface to the FSICEBASE system.

The environment allows you to perform source-level debugging. The CodeWarrior
software also simplifies the process of managing and building a software project, and
debugging code for an embedded MCU system. The benefit to you is reduced
development time.

System Requirements

The FSICEBASE system requires a host computer with the following minimum
specifications:

* Processor: 200 MHz Pentium® II processor or AMD-K6® class processor
* Operating System: Microsoft® Windows® 2000/XP
* RAM: 128 MB

* Hard drive space: Compact software installation: 232 MB
Full software installation: 344 MB

» USB port or Ethernet port to connect host computer to the FSICEBASE

Freescale In-Circuit Emulator Base User Manual, Rev. 1.1
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System Features

The Freescale In-Circuit Emulator Base (FSICEBASE) is a full-featured development
system that provides in-circuit emulation. Features include:

.

Real-time, non-intrusive, in-circuit emulation

Allows you to set four complex data or instruction breakpoints; a breakpoint can be
qualified by an address, an address range, data, or externally connected logic clips.

Up to 128k real-time variables (any ROM or RAM memory area)

Up to 128 Kbytes of emulation memory to accommodate the largest available ROM
size of current HCO8 MCUs

Unlimited hardware instruction breakpoints and data watchpoints over up to 128-K
memory map (conditional or unconditional)

Built-in real-time bus state analyzer:

— Large 1.33M x 92-bit real-time trace buffer - capture up to 24-bit address, 8-bit
data, 32-bit time tag, instruction bit, R/W bit, extended access bit, trigger, and 24-
bits of external clip information

— Four hardware triggers for controlling real-time bus analysis or to provide
additional complex breakpoints

— Nine triggering modes

— Display or dump real-time trace data as raw data, disassembled instructions, raw
data and disassembled instructions, or assembly-language source code

— As many as 1.33M pre- or post-trigger points
— Trace buffer can be filled while single-stepping through user software
— Large 32-bit time tag

— Custom time tag clock from 4100Hz to 40MHz in SkHz steps or from an external
source, permitting wide time variance between analyzer events

— Up to 24 general-purpose logic inputs, 5 of which can be used to trigger the bus
state analyzer

Custom MCU clock from 4100Hz to 40MHz in 5kHz steps or from external source
Command and response logging to disk files

C/C++ and/or assembly-language source-level debugging

On-screen, context-sensitive help via pop-up menus and windows

Emulation that allows multiple types of reset

Meets ECC92 European electromagnetic compatibility standards

12
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System Components

The FSICEBASE system includes the basic components that you need to use with an
emulation module (EM) and target cable/adapter assemblies. You can separately purchase
these and other additional components that will complete or enhance your debugging and
emulation debug system.

Basic Components

The Freescale In-Circuit Emulator Base product includes the following components

« Base station

The connectors on the top of the box let you connect an emulation module (EM).

Cables, connectors, and adapters:

Crossover Ethernet cable (connects directly to an Ethernet Network Interface
Card (NIC) on a PC)

Straight-through Ethernet cable (connects to a hub or switch)

Universal Serial Bus (USB) cable

MONOS port cable (16-pin ribbon cable)

External power supply (+5VDC 3.7A regulated) and universal plug adapters

Bus state analyzer logic clip cable assemblies: twisted-pair cables and hooks that
connect the station module to your target system. You can also use the cable
assembly to connect a test fixture, a clock, or any other circuitry that you might
use to perform analysis. One end of each cable assembly has a molded connector,
which fits into the FSICEBASE. Leads at the other end of each cable terminate in
female probe tips. Hooks come with the cables.

System software

CodeWarrior software, featuring an editor, C/C++ compiler, assembler, and C/C++
and/or assembly source level debugger

Documentation:

Freescale In-Circuit Emulator Base User Manual (this manual)

CodeWarrior User’s Manual (online)

— Freescale In-Circuit Emulator Base Quick Start

— Online Help and PDFs

Freescale Semiconductor
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Additional Components

You can purchase other components to complete and/or enhance your development
efforts:

* An emulation module (EM) - required for emulation, but not for MONO8 debug

An emulation module (EM) is a printed circuit board that emulates the features of a
specific set of microcontroller units (MCUs). An EM completes the functionality of
the FSICEBASE for a particular MCU or MCU family and is required to use the
FSICEBASE emulation features. The FSICEBASE works with a variety of EMs.
You can purchase EMs separately from the FSICEBASE.

The two connectors on the bottom of the EM fit into one of the sets of connectors on
the top of the FSICEBASE box. The connections provides power and signal
connections.

Connection to your target system is then made through a separately-purchased target
cable, target head adapter, and footprint adapter that attaches to a target connector
located on the top of the EM board.

» Optional target cable

You can separately purchase a target cable that is part of a cable assembly which is
used to connect a target system to the FSICEBASE.

» Optional target head adapter

You can separately purchase a target head adapter that is part of a cable assembly
which is used to connect a from a footprint adapter to the target cable.

* Optional footprint adapter
You can separately purchase a footprint adapter that connects to the target system
and plugs into the target head adapter.

» Optional Bus State Analyzer (BSA) cables

The base station contains ports for three BSA pods. You can purchase BSA cables in
addition to those supplied with the FSICEBASE system.

* Optional programming adapter
A programming adapter is a board that provides a MONOS connector and several
sockets you can use to program the flash of MCUs in particular packages.

Freescale In-Circuit Emulator Base User Manual, Rev. 1.1
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Getting Started

This chapter explains how to set up the development system. This chapter contains the
following sections:

 Setting Up The Development System
* Creating a Project

* Adding Files

* Building (Compiling) a Project

* Establishing Communication

« Starting the Debugger

Setting Up The Development System

The Freescale In-Circuit Emulator Base (FSICEBASE) development system includes
basic connection cables and software. You need to connect the cables and install the
software in order to use the FSICEBASE. This section contains the following topics to
help you set up the system:

* Setting Up The Hardware

* Installing CodeWarrior Software

Setting Up The Hardware

This section explains how to connect a host computer to the Freescale In-Circuit Emulator
Base (FSICEBASE). There are three ways to connect a host computer to the FSICEBASE:
« directly from the USB port of a host computer to the FSICEBASE USB port
* directly from the Ethernet port of a host computer to the FSICEBASE Ethernet port
(crossover connection)

 from the host computer, through a Local Area Network (LAN), to the FSICEBASE
Ethernet port (straight-through connection)

Freescale In-Circuit Emulator Base User Manual, Rev. 1.1
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To connect the FSICEBASE to a host computer:

1. If you are using an Ethernet connection to connect your host computer to the
FSICEBASE through a Local Area Network (LAN):

a. Connect host computer to LAN
b. Connect FSICEBASE to LAN
* Make sure power supply is not connected to FSICEBASE

+ Connect one end of Ethernet cable to Ethernet port of FSICEBASE (make sure
to use the straight-through Ethernet cable when connecting to LAN)

* Connect other end of Ethernet cable to Local Area Network (LAN)

NOTE  To complete the connection through a LAN, you will need to obtain the IP
address, subnet mask, and default gateway information from your network
administrator. You will use this information in a later step.

2. If'you are using an Ethernet connection to connect your host computer directly to the
FSICEBASE (not through a LAN):

* Make sure power supply is not connected to FSICEBASE

* Connect one end of Ethernet cable to Ethernet port of FSICEBASE (make sure
to use the cross-over Ethernet cable when connecting directly to a Network
Interface Card (NIC))

+ Connect other end of USB cable to host computer

NOTE  The host computer (PC) must have an assigned IP address and a subnet mask
that matches the FSICEBASE.

3. Ifyou are using a USB connection to connect your host computer directly to the
FSICEBASE:

* Make sure power supply is not connected to FSICEBASE
» Connect square-shaped end of USB cable to FSICEBASE

* Connect other end of USB cable to host computer

NOTE  You must first install the CodeWarrior software for your PC to properly
recognize the FSICEBASE USB device.

4. Connect Power supply to FSICEBASE
a. Connect round end of 5-volt power cord to barrel connector on FSICEBASE
b. Plug power supply into surge-protected strip

c. Connect surge-protected strip to AC outlet

Freescale In-Circuit Emulator Base User Manual, Rev. 1.1
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5. Switch Power switch to on
Power and ready LED lights after the base station finished start-up sequence.

There are three status LEDs on the box: busy, ready, and error. The FSICEBASE base
station takes about 5-10 seconds to start up. After powering the unit, you must wait for the
ready LED to light before attempting to communicate.

The FSICEBASE is now ready to accept communication with a host computer. You will
need to install the CodeWarrior software, create a project, and start the debugger to
establish communication between your host computer and the FSICEBASE.

Installing CodeWarrior Software

The software portion of the development system consists of two parts. One part is the
CodeWarrior Development Studio for HC(S)08 v3.1, which does not contain support for
the FSICEBASE. The other part is a software patch that adds support to the CodeWarrior
software Development Studio for HC(S)08 v3.1 for the FSICEBASE. This software patch
is only required for CodeWarrior fDevelopment Studio for HC(S)08 v3.1. The following
procedure explains how to install both pieces of software.

To install the CodeWarrior software on your host computer:
1. Install CodeWarrior IDE

a. Insert CodeWarrior Development Studio CD into CD-ROM drive — CW Auto
Install begins

NOTE  If Auto Install does not start, run launch.exe, which is located in the root
directory of the CD.

b. Follow setup program's on-screen instructions

2. Restart your computer — operating system reboots which ensures that CodeWarrior
IDE finds newly installed drivers

3. Launch CodeWarrior IDE

a. Select Start > Programs > Metrowerks CodeWarrior >
CWO08 V3.1 — menu appears

b. Select CodeWarrior IDE — IDE starts; main window appears

4. Register CodeWarrior software

Freescale In-Circuit Emulator Base User Manual, Rev. 1.1
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Figure 2.1 Step 1 of the Register Form

7} Metrowerks Registration and Licensing System - Enter your registration code - Microsoft Internet Expl
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Registration and Licensing System

This online registration system will register your Metrowerks product and maintenance and technical
support agreement. If you have guestions regarding registration or licensing, dick here.

Step 1: Enter your registration code

Items marked with an * are required.

License Type
New Purchase x/

Registration Code*

When entering a co

= the numbers 0 and 1, not the letters 70" and 'I" (uppercass "

Do you have a Technical Support Certificate for this product?
€ Yes - Enter certificate code |
& No

Clear Continue Registration >
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a. Select Help > Register Product from IDE main menu — CodeWarrior IDE starts
browser, takes you to Step 1 of Metrowerks’ on-line registration form (Figure 2.1)

b. Enter your registration code in appropriate field

NOTE  Ifyou downloaded the software from the Metrowerks web site, you might not

have a registration code. You can request a registration code from one of these
addresses:

Americas, Asia: 1icense@metrowerks.com
Europe, Africa: 1icense europe@metrowerks.com
Japan: j-license@metrowerks.com

c. Click Continue Registration button — Step 2 appears

d. Follow on-screen instructions to complete remaining pages of form (Thank You

page is last) — within a few minutes Metrowerks emails your license authorization
code

NOTE  You do not need to wait for your license authorization code to begin using your
CodeWarrior development studio. Your temporary license lets you create the
sample project in demo mode.

5. Obtain license key

Freescale In-Circuit Emulator Base User Manual, Rev. 1.1
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a. From email message you receive from Metrowerks, copy license authorization
code

b. Start CodeWarrior IDE

¢. From CodeWarrior main menu bar, select Help > License Authorization —
Licence Authorization dialog box appears

d. Paste license authorization code into License Authorization dialog box

e. Click OK button — License Authorization dialog box updates; Metrowerks
emails you copy of new license key

f. Copy license key from License Authorization dialog box to clipboard, or wait for
email from Metrowerks

g. Click OK button — License Authorization dialog box closes
h. From IDE main menu bar, select File > Exit — IDE closes
6. Install license key

a. Open license.dat — you can use a plain text editor such as Notepad to open
license.dat file

NOTE  You can find the 1icense.dat file in the directory where you installed the
CodeWarrior software. The directory default is:
C:\Program Files\Metrowerks\CW08 V3.1

b. Copy license key you received from Metrowerks
c. Paste license key on new line at bottom of 1icense.dat file
d. Save license.dat file

e. Close license.dat file —license is installed; IDE uses new license next time
you start the CodeWarrior IDE

NOTE Do not move or delete the 1icense . dat file. If you receive additional keys
in the future for other CodeWarrior components, you can add the additional
keys to the 1icense.dat file.

7. Install software patch

a. Insert the software service pack CD into your CD-ROM drive or download the
service pack from http://www.metrowerks.com.

b. Run the installation executable and follow the on-screen instructions to install the
service pack to the directory where you installed the CodeWarrior software. The
default installation directory for CodeWarrior Development Studio for HC(S)08
v3.1is:

C:\Program Files\Metrowerks\CW08 V3.1

Freescale In-Circuit Emulator Base User Manual, Rev. 1.1
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After you have installed the CodeWarrior software and license, you need to establish
communication between your host computer and the FSICEBASE. You can perform
application development with the CodeWarrior software without the connection, but you
will not be able to use the features of the FSICEBASE until you establish communication.

Creating a Project

To create a project in the CodeWarrior IDE:
1. Launch CodeWarrior IDE

a. Select Start > Programs > Metrowerks CodeWarrior >
CW08 V3.1 — menu appears

b. Select CodeWarrior IDE — IDE starts, and CodeWarrior window appears

2. From IDE main menu bar, select File > New — New window appears (Figure 2.2)

Figure 2.2 New Window in the CodeWarrior IDE

Project | Fie | Object |

Empty Project Project name
HC/{S)08 Board Support Stationery MyExample
HC{S)08 New Project Wizard
HCO8 Stationery Location
[D:\Profiles\meampos\My Docu || Set
Add fo Project
Project
=

3. Create new project

NOTE  You can use the New Project Wizard, the Board Support Stationery, or the
HCO08 Stationery to create a project. This procedure shows you how to use the
New Project Wizard. We use an MC68HC908GZ60 target as an example.

Select HC(S)08 New Project Wizard

b. In Project name text box, type name you want to give project — IDE automatically
adds . mcp extension when it creates project

c. Click OK button — first page of New Project Wizard appears

20
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Figure 2.3 New Project Wizard - Page 1

Select the derfvative you would like to uss.

Derivatives [=]
MC68HCI08GT 16
MC68HCI08GT8

MCE3HCI08GZ16
MCBEHCO0BGZ32

MCEBHCS08I81
MC68HCI081812
MC68HCa0818 15
MCESHC 20858
MCEBHC081G 16
MCE8HCI08IK1
metrowerks MCEBHCI08IK3
MCESHC08IKE
MCEBHCS08IL16 ﬂ
Bk Hed > Carcel |

d. Select MC68HC908GZ60
e. Click Next button — Page 2 of New Project Wizard appears

Figure 2.4 New Project Wizard - Page 2
New Project Wizard - Page 2

Please choose the set of languages to be
supported intialy. You can make mulile
selections.

|Assempl
o

CCr

s will set up your appiication with an =

S| compliart startup code (doing
alisation of global variables},
metrowerks
s
< Back Nex > Cancel |

f.  Make sure C checkbox is marked

g. Click Next button — Page 3 of New Project Wizard appears; allows you to specify
whether you want project configured to use Processor Expert

Freescale In-Circuit Emulator Base User Manual, Rev. 1.1
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Figure 2.5 New Project Wizard - Page 3

New Project Wizard - Page 3 [x]

Would you like to-use Processor Bxpert?

& No

lo device infialisation code is generated. 4
ly es startup code.

metrowerks

h. Select No

i. Click Next button — Page 4 of New Project Wizard appears; allows you to specify
whether you want project configured to work with PC-lint

Figure 2.6 New Project Wizard - Page 4

New Project Wizard - Page 4

Do you want to ereate a project set up for
PCint(TWM)?

el
 No

it tooks can find commen programming i'
ristakes or suspicious lnes in souros code

by analyzing t.
FCHint(TM) i = product from Gimpe! =
metrowerks
Back I Next > I Cancel
j- Select No

k. Click Next button — Page 5 of New Project Wizard appears; allows you to specify
the code that the Wizard will place in the project as the startup code
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Figure 2.7 New Project Wizard - Page 5

metrowerks

WhichJevel of startup code do you wart to use?
Select minimal staftup code' for best code densty.

€ miimal stariup codes
& ANSI startup code.

s will perform an ANS] compliart stadup < |
ude it nftslizes global varicbles/objects and
s the application mai routine

I.  Select ANSI startup code

m. Click Next button — Page 6 of New Project Wizard appears; allows you to specify
floating point format that project should be configured to support

Figure 2.8 New Project Wizard - Page 6

‘Select the floating point fomat supported.
Select "None'for best code denstty.
 floned
1 float is IEEE32, double is IEEE32
" float is IEEE32. double is IEEER4

IDont use floating point support =]
ix

metrowerks
Back | Next > I Cancel

n. Select None

0. Click Next button — Page 7 of New Project Wizard appears; allows you to specify
memory model that project should be configured to support

p. New Project Wizard - Page 7
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Mew Project Wizard - Page 7 [x]

Which memory modsl shall b used?

i
= Smal

By defat all varizbles are outside the zeo - |
>age {extended memory access), Vaniables in
Ehe zero page can be used with pragmas or

fhe near keyword

metrowerks

cgack [ heas I Cancel

q. Select Small

r. Click Next button — Page 8 of New Project Wizard appears; allow you to specify
connections that project should be configured to support; Wizard creates a separate
build target for each connection that you select

Figure 2.9 New Project Wizard - Page 8

Please choose the cannections you wart, You can
select multiple connections.

[CIPLE Full Chip Simulation
[CIPLE Hardware Debugging
M 3

Using this connection, the debugger |
connects to the FSICEBASE Emulator
systems fiom Fresscale

metrowerks

=]
cBack [ Fsh | Cancel |

s. Check FSICEBASE Emulator checkbox

NOTE  If you want your project to include a build target that connects through the
MONOS target interface, select P&E Hardware Debugging. You can select
more than one connection.

t.  Click Finish button — system creates new project based on information you
specified in New Project Wizard; Project window appears, docked at left side of
main window
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Figure 2.10 Project Window

% FSICEBASE MEERC ARG
Files | Link Order | Targets |
& | Fis | Code [ Data (04[]
B readme tt na  nia s ==
=2E35ources 3 0+ oo
- [nand & 0« -
3 Startup Code 148 6o o ox
=3 Pm a 0+ =
= Libs 14K Koo ooz
# Debuager Proiect Fie 0 0. =
(2 Debugger Cmd Fies o 0. =
E
2 fies 1 R £

NOTE

To undock Project window, double-click the docking handle (double gray lines

at top of the Project window). To re-dock window, right click in title bar of
Project Window, and select Docked.

The project is ready for your use. You can add build targets, edit source files, modify build
options, add files, and perform other development tasks. The following steps explain how
to perform some of these tasks.

For more complete information on how to perform all development tasks with the IDE,
see The CodeWarrior IDE User Guide.

4. Select build target

You can define multiple build targets in a single project. To use the build target that

connects to the FSICEBASE, select FSICEBASE.

a. In Project window click drop-down menu

b. Select FSICEBASE

5. Edit source code

a. Click + sign next to Sources folder — tree expands

b. Double click main.c — Editor window opens displaying contents of main. c file

Figure 2.11 main. c in Editor Window

| @ main.c

= B3

b {}-m- [ d-Pan[D

#include <hidef .hx /+
#include <MCESHO3080Z60.h

woid m d) ¢
Fnab. /* enab!

pos\ Iy D lyExampl

for Enablelnterrupts macro */
/* include peripheral declarations */

1= i

for(ii) (
__RESET_WATCHDOG () ;

+
* plea:
+

Line1 Col1 | 4]

* includa your cods hers */

* fasds the dog */

re that you never leave this funckion *

o

c. Make changes to contents of main. c file if desired
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