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Cautions

Hitachi neither warrants nor grants licenses of any rights of Hitachi’s or any third party’s

patent, copyright, trademark, or other intellectual property rights for information contained in
this document. Hitachi bears no responsibility for problems that may arise with third party’s

rights, including intellectual property rights, in connection with use of the information
contained in this document.

Products and product specifications may be subject to change without notice. Confirm that y
have received the latest product standards or specifications before final design, purchase or

use.

Hitachi makes every attempt to ensure that its products are of high quality and reliability.
However, contact Hitachi's sales office before using the product in an application that

demands especially high quality and reliability or where its failure or malfunction may directly

threaten human life or cause risk of bodily injury, such as aerospace, aeronautics, nuclear

power, combustion control, transportation, traffic, safety equipment or medical equipment for

life support.

Design your application so that the product is used within the ranges guaranteed by Hitachi
particularly for maximum rating, operating supply voltage range, heat radiation characteristic
installation conditions and other characteristics. Hitachi bears no responsibility for failure or

damage when used beyond the guaranteed ranges. Even within the guaranteed ranges,
consider normally foreseeable failure rates or failure modes in semiconductor devices and
employ systemic measures such as fail-safes, so that the equipment incorporating Hitachi

product does not cause bodily injury, fire or other consequential damage due to operatipn of

the Hitachi product.
. This product is not designed to be radiation resistant.

No one is permitted to reproduce or duplicate, in any form, the whole or part of this documer

without written approval from Hitachi.

. Contact Hitachi's sales office for any questions regarding this document or Hitachi
semiconductor products.







IMPORTANT INFORMATION
READ FIRST

* READ this user's manual before using this E6000 emulator.
» KEEP the user's manual handy for future reference.

Do not attempt to use the E6000 emulator until you fully understand its mechanism.

E6000 emulator:

Throughout this document, the term “E6000 emulator” shall be defined as the E6000 emulator,
user system interface cable, and PC interface board, produced only by Hitachi, Ltd. excluding a
subsidiary products.

The user system or a host computer is not included in this definition.

Purpose of the E6000 emulator:

This E6000 emulator is a software and hardware development tool for systems employing the
Hitachi microcomputer AE-4 series (hereafter referred to as MCU). This E6000 emulator must
only be used for the above purpose.

Improvement Policy:

Hitachi, Ltd. (including its subsidiaries, hereafter collectively referred to as Hitachi) pursues a
policy of continuing improvement in design, functions, performance, and safety of the E6000
emulator. Hitachi reserves the right to change, wholly or partially, the specifications, design,
user's manual, and other documentation at any time without notice.

Target User of the E6000 emulator:

This E6000 emulator should only be used by those who have carefully read and thoroughly
understood the information and restrictions contained in the user's manual. Do not attempt to us
the E6000 emulator until you fully understand its mechanism.

It is highly recommended that first-time users be instructed by users that are well versed in the
operation of the E6000 emulator.
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LIMITED WARRANTY

Hitachi warrants its E6000 emulators to be manufactured in accordance with

published specifications and free from defects in material and/or
workmanship. Hitachi, at its option, will repair or replace any E6000
emulators returned intact to the factory, transportation charges prepaid, w
Hitachi, upon inspection, determine to be defective in material and/or
workmanship. The foregoing shall constitute the sole remedy for any brea
of Hitachi's warranty. See the Hitachi warranty booklet for details on the
warranty period. This warranty extends only to you, the original Purchase

It is not transferable to anyone who subsequently purchases the emulator

product from you. Hitachi is not liable for any claim made by a third party
made by you for a third party.

DISCLAIMER

HITACHI MAKES NO WARRANTIES, EITHER EXPRESS OR IMPLIED,
ORAL OR WRITTEN, EXCEPT AS PROVIDED HEREIN, INCLUDING
WITHOUT LIMITATION THEREOF, WARRANTIES AS TO
MARKETABILITY, MERCHANTABILITY, FITNESS FOR ANY
PARTICULAR PURPOSE OR USE, OR AGAINST INFRINGEMENT OF
ANY PATENT. IN NO EVENT SHALL HITACHI BE LIABLE FOR ANY
DIRECT, INCIDENTAL OR CONSEQUENTIAL DAMAGES OF ANY
NATURE, OR LOSSES OR EXPENSES RESULTING FROM ANY
DEFECTIVE E6000 EMULATOR, THE USE OF ANY E6000
EMULATOR, OR ITS DOCUMENTATION, EVEN IF ADVISED OF THE
POSSIBILITY OF SUCH DAMAGES. EXCEPT AS EXPRESSLY
STATED OTHERWISE IN THIS WARRANTY, THIS E6000 EMULATOR
IS SOLD “AS IS ", AND YOU MUST ASSUME ALL RISK FOR THE USE
AND RESULTS OBTAINED FROM THE E6000 EMULATOR.
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State Law:

Some states do not allow the exclusion or limitation of implied warranties or liability for
incidental or consequential damages, so the above limitation or exclusion may not apply to you.
This warranty gives you specific legal rights, and you may have other rights which may vary fror
state to state.

The Warranty is Void in the Following Cases:

Hitachi shall have no liability or legal responsibility for any problems caused by misuse, abuse,
misapplication, neglect, improper handling, installation, repair or modifications of the E6000
emulator without Hitachi's prior written consent or any problems caused by the user system.

All Rights Reserved:

This user's manual and E6000 emulator are copyrighted and all rights are reserved by Hitachi.
part of this user's manual, all or part, may be reproduced or duplicated in any form, in hard-copy
or machine-readable form, by any means available without Hitachi's prior written consent.

Other Important Things to Keep in Mind:

1. Circuitry and other examples described herein are meant merely to indicate the characteristi
and performance of Hitachi's semiconductor products. Hitachi assumes no responsibility for
any intellectual property claims or other problems that may result from applications based on
the examples described herein.

2. No license is granted by implication or otherwise under any patents or other rights of any thi
party or Hitachi.

Figures:
Some figures in this user's manual may show items different from your actual system.

Limited Anticipation of Danger:

Hitachi cannot anticipate every possible circumstance that might involve a potential hazard. Th
warnings in this user's manual and on the E6000 emulator are therefore not all inclusive.
Therefore, you must use the E6000 emulator safely at your own risk.
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SAFETY PAGE
READ FIRST

* READ this user's manual before using this emulator product.

« KEEP the user's manual handy for future reference.

Do not attempt to use the emulator product until you fully understand its mechanism.

DEFINITION OF SIGNAL WORDS

A This is the safety alert symbol. It is used to alert you to potential personal
injury hazards. Obey all safety messages that follow this symbol to avoid
possible injury or death.

A DANGER DANGER indicates an imminently hazardous situation which, if not

avoided, will result in death or serious injury.

A WARNING WARNING indicates a potentially hazardous situation which, if not
avoided, could result in death or serious injury.

|A CAUTION | CAUTION indicates a potentially hazardous situation which, if not
avoided, may result in minor or moderate injury.

| CAUTION l CAUTION used without the safety alert symbol indicates a
potentially hazardous situation which, if not avoided, may result
in property damage.

NOTE emphasizes essential information.
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A\ WARNING

Observe the precautions listed below. Failure to do so
will result in a FIRE HAZARD and will damage the user
system and the emulator product or will result in
PERSONAL INJURY. The USER PROGRAM will be
LOST.

1. Do not repair or remodel the emulator product by
yourself for electric shock prevention and quality
assurance.

2. Always switch OFF the E6000 emulator and user system
before connecting or disconnecting any CABLES or
PARTS.

3. Before inserting the user system interface cable, make
sure that front and back sides are correctly aligned to the
user system.

4. Supply power according to the power specifications and
do not apply an incorrect power voltage. Use only the
provided power cable.
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Preface

Thank you for purchasing the AE-4X series E6000 emulator.

The AE-4X series E6000 emulator (hereafter referred to as the E6000) was designed as a softw
and hardware development tool for systems based on Hitachi's original AE-4 series
microcomputers, including the 1S014443 contactless type.

The E6000 provides a CD-R that contains the Hitachi Debugging Interface (HDI) system progral
a test program, and the user’'s manual.

There are two manuals for the E6000: AE-4X Series E6000 Emulator User's Manual (this manu
and the Hitachi Debugging Interface User's Manual. The E6000 Emulator User's Manual descril
E6000 functions common to all AE-4X series microcomputers. Please read this manual before
using the E6000.
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About This Manual

This manual describes how to set up and use the E6000 emulator for AE-4X series
microcomputers and gives specifications for the emulator.

Section 1, Introduction, gives a rapid introduction to the system’s facilities, including an overview
of the main emulation features provided by the E6000 emulator and the Hitachi debugging
interface (HDI) software that provides access to them.

Section 2, Setting Up, describes how to set up the E6000 emulator and prepare it for use in
conjunction with the HDI.

Section 3, Hardware, explains how to connect the E6000 emulator to an external user system.

Section 4, Tutorial, then introduces each of the E6000 emulator’s main features by showing how
to load and debug a simple C program. The tutorial program is provided on the CD-R so that you
can follow the steps on your own system and learn firsthand how it operates.

Section 5, Diagnostic Test Procedure, describes the diagnostic test procedure using the E6000 t
program.

This manual assumes that you already have a working knowledge of the procedures for running
and using programs for MS-DO&nd Microsoft Windows' operating system.

This manual also assumes that the operating environment is the English version of Microsoft
Windows' 98 running on the IBM PC.

Assumptions

This manual assumes that you already have a working knowledge of the procedures for running
and using programs for MS-DO&nd Microsoft Windows' operating system.

This manual also assumes that the operating environment is the English version of Microsoft
Windows’ 98 running on the IBM PC.

Related Manuals

» Hitachi Debugging Interface User’'s Manual

* PC Interface Board User Manual (indicates one of the following manuals in this user's
manual)

ISA Bus Interface Board User's Manual (HS6000EII01HE)
PCI Bus Interface Board User's Manual (HS6000EICO1HE, HS6000EICO2HE)
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PCMCIA Interface Card User's Manual (HS6000EIPO1HE)
LAN Adapter User's Manual (HS6000ELNO1HE)

Conventions

This manual uses the following typographical conventions:

Style Used for

computer Text that you type in, or that appears on the screen.

parameter A label representing the actual value you should type as part of a command.
bold Names of menus, menu commands, buttons, dialogue boxes, and windows that

appear on the screen.

Trademarks

Microsoft’, Windows, Windows 98, Window$ Me, Windows NT°4.0, Window$2000, and
MS-DOS are registered trademarks of Microsoft Corporation in the United States and/or other
countries.

IBM is a registered trademark of International Business Machines Corporation.
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Section 1 Introduction

The E6000 emulator is an advanced realtime in-circuit emulator which allows programs to be
developed and debugged for the AE-4 series microcomputers (herein after called the MCU).

The E6000 emulator can be used either without a user system, for developing and debugging
software, or with a user system via a user system interface cable, for debugging user hardware.

The E6000 emulator works with the Hitachi debugging interface (HDI), a Micfoafificows -
based interface program. This provides a powerful range of commands for controlling the
emulator hardware, with a choice of either fully interactive or automated debugging.

1.1 Debugging Features

1.1.1 Breakpoints

The E6000 emulator provides a comprehensive range of alternative types of breakpoints, to give
you the maximum flexibility in debugging applications and user system hardware.

Hardware Break Conditions: Up to 12 break conditions can be defined using the event and
range channels in the complex event system (CES). For more information about the hardware
break conditions, see section 1.2, Complex Event System (CES).

Program Breakpoints (PC breakpoints): Up to 256 program breakpoints can be defined. These
program breakpoints are set by replacing the user instruction with a BREAK instruction.

1.1.2 Trace

The E6000 emulator incorporates a powerful realtime trace facility which allows you to examine
MCU activity in detail. The realtime trace buffer holds up to 32768 bus cycles, and it is
continuously updated during execution. The buffer is configured as a rolling buffer, which can be
stopped during execution and read back by the host computer without halting emulation.

The data stored in the trace buffer is displayed in both source program and assembly language:
ease of debugging. However, if trace filtering is used, only assembly language can be displayed

The buffer can be set up to store all bus cycles or just selected cycles. This is called trace
acquisition and uses the complex event system (CES) to select the parts of the program you are
interested in; see section 1.2, Complex Event System (CES), for more information.
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It is also possible to store all bus cycles and then just look at selected cycles. This is called trace
filtering.

1.1.3 Execution Time Measurements

The E6000 emulator allows you to measure the total execution time, or to measure the time of
execution between specified events in the complex event system. You can set the resolution of t
timer to any of the following values:

20 ns, 125 ns, 250 ns, 500 ns, 1 ys, 2 ps, 4 us, 8 us, or 16 ps.

At 20 ns, the maximum time that can be measured is approximately six hours, and at 16 us the
maximum time is about 200 days.

1.1.4 Performance Analysis

The E6000 emulator provides functions for measuring the performance of a program. The
performance of the specified program range can be displayed either as a histogram or in
percentage form. A timer resolution of 20 ns, 40 ns, or 160 ns can be selected. In addition, the
execution count of the specified program range can be measured (1 to 65535).

1.15 Bus Monitoring

The E6000 emulator incorporates a bus monitoring function that monitors and displays the
contents of the accessed area in HDI windows without stopping the program execution. Up to
eight blocks of 256 bytes can be monitored. In addition, the E6000 emulator can output trigger
signals to external probe 2 (EXT2) when specified addresses (four points max.) are accessed.

1.1.6 Coverage

The E6000 emulator provides a coverage function. The coverage function executes programs an
obtains and stores histories of data access. This function allows you to know what part of your
program has been or has not been tested.

1.2 Complex Event System (CES)

In most practical debugging applications, the program or hardware errors that you are trying to
debug occur under a certain restricted set of circumstances. For example, a hardware error may
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only occur after a specific area of memory has been accessed. Tracking down such problems u
simple PC breakpoints can be very time consuming.

The E6000 emulator provides a very sophisticated system for giving a precise description of the
conditions you want to examine, called the complex event system. This allows you to define
events which depend on the state of a specified combination of the MCU signals.

The complex event system provides a unified way of controlling the trace, break, and timing
functions of the E6000 emulator.

1.2.1 Event Channels

The event channels allow you to detect when a specified event has occurred. The event can be
defined as a combination of one or more of the following:

* Address or address range

» Address outside range

» Data, with an optional mask

* Read or Write or either

* MCU access type (e.g., instruction prefetch)

* MCU access area (e.g., on-chip ROM and on-chip RAM)

* A signal state on one or more of the four external probes

» A certain number of times that the event must be triggered
» Delay cycles after an event

Up to eight events can be combined into a sequence, in which each event is either activated or
deactivated by the occurrence of the previous event in the sequence. For example, you can cau
break if an I/O register is written to after a specified area of RAM has been accessed.

1.2.2 Range Channels

The range channels can be set up to be triggered on a combination of one or more of the
following:

» Address or address range

» Data, with an optional mask

* Read or Write or either

* MCU access type (e.qg., instruction prefetch)

* MCU access area (e.g., on-chip ROM and on-chip RAM)

HITACHI



* Assignal state on one or more of the four external probes
« Delay cycles after an event

The event detection system can be used to control the break and trace functions of the E6000
emulator.

1.2.3 Breaks

You use breaks to interrupt program execution when a specified event, or sequence of events, is
activated. For example, you can set up a break to halt execution when the program reads from o
address, and then writes to another address. The break can also optionally be delayed by up to
65535 bus cycles.

1.2.4 Timing

You can set up two events and then measure the execution time of the program between the
activation of the first event and second event.

1.3 Hardware Features

1.3.1 Memory

The E6000 emulator provides standard emulation memory as the substitute for on-chip ROM
memory and on-chip RAM memory. When the on-chip ROM or RAM memory capacity is
insufficient during user program development, this emulation memory can be used instead.
However, at the final stage of the development, do not use this emulation memory and verify that
the user program correctly operates within the on-chip ROM and RAM.

On-chip ROM and RAM can be expanded for memory mapping. However, there are limitations a
follows:

ROM: 448 kB from ROM start address. Can only be modified to emulator read-only.

RAM: 64 kB advanced from RAM end address (H'FFCFFF). Can only be modified to emulator
read/write.

This expanded area can be specified for the memory on the E6000 emulator uslegtrg
Mapping... command.
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Table 1.1 Memory Types

Memory Type Description

On-chip Accesses the MCU on-chip memory.

User Accesses the memory on the user system.
Emulator Accesses the emulation memory.

Note) "User" can not be set on this emulator.

The contents of a specified block of memory can be displayed usiMgtnery... function. The
contents of memory can be modified at any time, even during program execution, and the result
are immediately reflected in all other appropriate windows.

1.3.2 Clocks

The emulation clock can be specified as any of the following frequencies: 1.7856 MHz, 2.4576
MHz, 3.5712 MHz, 4.9152 MHz, 6.78 MHz, 7.1424 MHz, 9.8304 MHz, or target clock. The
E6000 emulator works within the voltage and frequency ranges described in each MCU hardwa
manual.

1.3.3 Probes

External probe 1 (EXT1) and external probe 2 (EXT2) can be connected to the E6000 emulator
make use of any signal for braking or tracing. The probe 1 signal can be used as an event detec
system condition, depending on whether the level is high or low. Probe 2 outputs high-level
signals for use in triggering oscilloscopes, etc., when the condition for setting (1 to 4) the bus
monitor function is satisfied.
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1.3.4 Environment Conditions

Observe the conditions listed in table 1.2 when using HSOAE4EPI61H.

Table 1.2 Environment Conditions

Item Specifications
Temperature Operating : +10 to +35°C
Storage : —10 to +50°C
Humidity Operating : 35 to 80% RH; no condensation

Storage : 35 to 80% RH; no condensation

Ambient gases

No corrosive gases

DC input voltage

Voltage: 5 V+5%
Current: Max 6 A

User system voltage (UVcc)

Voltage: Follow power specification of each MCU within the voltage
range of 2.7 Vto 5.5V

AC input power supply

Voltage: 100 to 240 VAC
Frequency: 50/60 Hz
Power consumption: 61 to 70 VA

1.35 Emulator External Dimensions and Mass

Dimensions: 219 x 170 x 54 mm

Mass: 900 g
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Section 2 Setting Up

This section explains how to:

e Set up the PC interface board (HS6000EII01H separately purchased).
» Set up the E6000 emulator.
« Install the HDI software and use it to check correct operation of the entire system.

To use another interface board, such as a PC card (PCMCIA), refer to the user's manual for tha
interface board.

The E6000 emulator communicates with the HDI through the PC interface board, and therefore,
the PC interface board must be inserted into the host computer.

The PC interface board is a memory mapped board, and before inserting it you first need to
reserve a block of memory addresses for use by the board. This ensures that other programs dc
inadvertently use the PC interface hardware.

The allocated memory area must not overlap memory already allocated to other board. If
attempted, the PC interface board and the E6000 emulator product will not operate correctly. At
shipment, the memory area of PC interface board is allocated to the address range from H'DOOC(
to H'D3FFF.

When using MicrosoftWindows' 98, refer to section 2.2, Setting Up the PC Interface Board on
Windows’ 98. When using Microsdftwindows NT, refer to section 2.3, Setting Up the PC
Interface Board on Windows NB.0.

Note: The PC interface board is not supported in Wind®is and Window$ 2000.

2.1 Package Contents
The E6000 emulator is supplied in a package containing the following components.

» EG6000 emulator

e 5V and 6A E6000 emulator power supply (AC adapter)
* CD-R (HDI, User’'s Manual)

» User interface cable

» External probe 1

« External probe 2

» Hitachi Debugging Interface for EG000 Setup Guide
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Before proceeding you should check that you have all the items listed above, and contact your
supplier if any are missing.

2.2 Setting Up the PC Interface Board on Windows98

221 Setting Up the PC Interface Board

+ Start up Windows98.

» Click theMy Computer icon with the right mouse button and seleobperties from the pop-
up menu.

The System Propertiesdialog box will be displayed.

» Double-click theComputer icon in theDevice Managerpanel to open th€omputer
Properties dialog box.

¢ Click theMemory in theView Resourceganel to display the memory resources.

Computer Properties |

Wiew Resources | Reserve Resources |

" Interupt request [IRE]  © Direct memany access (D)

" |nput/output [140) FME

I Setting Hardware using the setting

1B 00000000 - DO0SFFFF - Unavailable for use by devices.
@ 00040000 - OOQAFFFF  SuperYGA

W] O0E Q000 - DOOBFFFF  Unavailable for use by devices.
@ Q00B2000 - OONBFFFF  SuperYGA

W] OO0CO000 - Q0OCFFFF - Unavailable for uze by devices.
1B 00000000 - 000D 3FFF  Unavailable for use by devices.
W QO0EQO0D - DOC3FFFF Unavailable for use by devices.
W QOFEQO0D - OOFFFFFF  Unavailable for use by devices.

k. I Cancel |

Figure 2.1 Computer Properties Dialog Box (Before Setting)
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A memory area that is not listed in the dialog box can be assigned to the PC interface board.
Table 2.1 lists the address ranges that can be set by the switch on the rear panel of the PC inte
board. Select one of the address ranges that is not listedGotguter Properties dialog box.

For example, if you select the range H'D8000 to H'DBFFF, the corresponding switch number wil

be 6.

Table 2.1 Address Map of PC Interface Board and Memory Switch Setting

Address Range

Switch Setting

From H'C0000 to H'C3FFF

0

From H'C4000 to H'C7FFF

From H'C8000 to H'CBFFF

From H'CCO000 to H'CFFFF

From H'D0000 to H'D3FFF (at shipment)

From H'D4000 to H'D7FFF

From H'D8000 to H'DBFFF

From H'DCO00 to H'DFFFF

From H'EO000 to H'E3FFF

From H'E4000 to H'E7FFF

From H'E8000 to H'EBFFF

From H'ECO000 to H'EFFFF

W > O N0 Dl W[N]

Define the memory area so that Wind6W8 does not use the area as follows:

¢ Click Memory in theReserve Resourcepanel and cliciAdd.
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The Edit Resource Settingdialog box will be displayed.

Edit Rezource Setting I

Enter the beqginning and ending values of
the rcmary range pou would lilkc bo rozcrec,

Start walue: |DB000 -

End walue:  |DEFFF E

K. Cancel

.

10

Figure 2.2 Edit Resource Setting Dialog Box

Enter the memory area addresseStart value andEnd value.
Shut down the host computer (do not restart it) and turn off the power switch.

Using a small screwdriver, rotate the switch in the rear panel of the PC interface board so tha
the arrow points to the number corresponding to the memory area you have selected.

Remove the cover from the host computer and install the PC interface board in a spare ISA
slot.

Replace the host computer cover.

Connect the PC interface cable between the PC interface board and the PC IF connector on t
E6000 emulator. Press each plug firmly home until it clicks into position.

Switch on the host computer.

Open theComputer Properties dialog box and check that the memory area you have selected
is listed as System Reserved.
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Computer Properties E I

View Resources l Rezerve Resources I

" Intenupt request [IFQ] € Direct memony access [Dia)]

0 [rpulAoctpul [1/0] o ;Muuu_u_l..g

I Setting | Hardware uzing the zetting -
W] CO000000 - Q009FFFF - Unavailable for uze by devices.

| (00,0000 - D00AFFFF Super WA

Q00BOQ00 - DONBFFFF - Unawvailable for uze by devices.

| (002000 - D00BFFFF Super ViEA

Q00Ca000 - QOACFFFF - Unavailable for uze by devices.

Q000000 - 000D ¥FFF - Unawvailable for uze by devices.

3] 00003000 - OOODBFFF - System Reserved —
QO0EQOOD - AQC3FFFF - Unawailable for uze by devices. L!

k. I Cancel I

Figure 2.3 Computer Properties Dialog Box (After Setting)

2.2.2 Modifying the CONFIG.SYS File

Prevent the memory area for the PC interface board being accessed by another program as
follows:

* SelectRun from theStart menu.
e TypeSYSEDIT and clickOK.

WhenEMM386.EXEis used in th€ ONFIG.SYSfile, the CONFIG.SYSfile must be modified.
If the CONFIG.SYSfile is not used, or EMM386.EXEis not used even when the
CONFIG.SYSfile is used, go to Section 2.2.3, Modifying the SYSTEM.INI File.

* Locate the line in th€EONFIG.SYSfile that reads:
DEVICE=C:\WINDOWS\EMM386.EXE

» Change the line so that it reads as shown below.
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DEVICE=C:\WINDOWS\EMM386.EXE X=aaaa—bbbb

Here,aaaa is the upper four digits @tart value andbbbb is the upper four digits dnd
value. For example, for the switch set to 6, you would set the line to read:

DEVICE=C:\WINDOWS\EMM386.EXE X=D800-DBFF

» Save theCONFIG.SYSfile.

223 Modifying the SYSTEM.INI File
e Add the following line to th¢386enh] section in th&aYSTEM.INI file:
EMMEXxclude=aaaa- bbbb

Here,aaaa is the upper four digits @tart value andbbbb is the upper four digits dind
value. For example, for the switch set to 6, you would set the line to read:

EMMExclude = D800-DBFF

» Save thesYSTEM.INI file and exit theSYSEDIT.
* Restart the host computer.

This ensures that WindoWsill not use this block of memory. You are ready to connect up
the E6000 emulator and run the HDI to check communication to it.
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2.3 Setting Up the PC Interface Board on Windows NT4.0

The PC interface board uses the ISA bus slot, and therefore the host computer must have a spe
ISA bus slot.

This section describes the general procedure for installing the PC interface board in the host
computer. For details, refer to the manual of your host computer.

Starting Windows NT*:

« ExecuteStart/Programs/Administrative Tools (Common)/WindowsNT Diagnostics

* Click theMemory button in theResourcetab and, in the following form, make a note of the
upper memory areas that have already been used.

# Start End # Start End

H*

Start End

WIN |- |O
N|/ojlo|h
w (> |© |

+ Shut down Windows NT
Starting the Host Computer in Setup Mode:
For details on the setup mode, refer to the manual of your host computer.

* Check which upper memory areas have already been used.

# Start End # Start End # Start End

w(N|[F|o
~N|o|o s~
W@ (> |© |

The memory areas being used should be the same as those checked for I\iTdabsve.

» Define the memory area for the PC interface board. Select one of the memory areas that
correspond to the following PC interface board switch settings, and no other devices can
access the selected memory area.

HITACHI
13



# Start End # Start End # Start End

H'C0000 H'C3FFF
H'C4000 H'C7FFF
H'C8000 H'CBFFF
H'CC000 | H'CFFFF

H'DO000 H'D3FFF
H'D4000 H'D7FFF
H'D8000 H'DBFFF
H'DCO00 | H'DFFFF

H'E0000 H'E3FFF
H'E4000 H'E7FFF
H'E8000 H'EBFFF
H'EC000 | H'EFFFF

wWI|N |- |O
~N|o oA

W|>|©|®©

If the Intel P&P BIOS disk is supplied with the host computer, define the memory area as
follows:

« Start the host computer with the Intel P&P BIOS disk.

» Check the upper memory areas that have already been usedjenmitBystem Resources
» Add Unlisted Card with Configure/Add Card/Others....

* Click No in the dialog box displayed because there is no .CFG file.

* Move to theMemory [hex] list box in theConfigure Unlisted Card dialog box.

* Click theAdd Memory... button to display th8pecify Memory dialog box.

« Enter a memory area range that is not used by any other device and that corresponds to pne of
the PC interface board switch settings.

» Save the file.
« Exit the current setup program.
» Shut down the host computer (do not restart it) and turn off the power switch.

» Using a small screwdriver, rotate the switch in the rear panel of the PC interface board so tha
the arrow points to the number corresponding to the memory area you have selected.

* Remove the cover from the host computer and install the PC interface board in a spare ISA
slot.

* Replace the host computer cover.

* Connect the PC interface cable between the PC interface board and the PC IF connector on t
E6000 emulator. Press each plug firmly home until it clicks into position.

» Switch on the host computer.

2.4 Installing the HDI

To install the HDI, refer to Hitachi Debugging Interface for E6000 Setup Guide.
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2.5  Troubleshooting

251 Faulty Connection

If the following message box appears during initialization, the PC interface board was not able t
detect the E6000 emulator.

EGD0D Platform

& Drriver Errar; Emulatar iz switched off ar not connected

IInable to restore previous configuration for
EBOO0 154 Drver. 'wWill attempt to zet default values instead.

Figure 2.4 Faulty Connection Message

This indicates:

« Power supply not connected to the E6000 emulator, or the emulator not switched on. Check
the power LED on the E6000 emulator.

« The PC interface cable is not correctly connected between the PC interface board and the
E6000 emulator.
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2.5.2 Communication Problems

The following message box indicates that the HDI was not able to set up the E6000 emulator
correctly:

EGODO0 Platform

& Diriver Errar: Cannat locate |54 interface card

Lnable to restore previous configuration for
EGO00 154 Diriver. Wil attempt to zet default values instead.

Figure 2.5 Communication Problem Message
This indicates:

« The memory area reserved in BONFIG.SYSfile does not match the interface switch
setting on the rear panel of the PC interface board.

» Selected area of memory is in use by another application.
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16



Section 3 Hardware

This section explains how to connect the E6000 emulator to the user system.

3.1 Connecting to the User System

This E6000 emulator package includes a user system interface cable dedicated for use with the
card reader. The head of the user system interface cable has the same shape as the IC card, al
therefore, the E6000 emulator can be easily connected to the IC card reader on the user systen
inserting the cable head into the IC card reader. To connect the E6000 emulator to the user sys
proceed as follows:

« After checking that the E6000 emulator power is off, plug the user system interface cable bo
into the E6000 emulator.

» Insert the user system interface cable head into the IC card reader on the user system.
» Turn on and initiate the E6000 emulator.

Figure 3.1 gives details of the connectors provided on the E6000 emulator.

 — Y 1
External probe 2 PC interface
connector EOOO ~— cable
connector
User system
interface cable —
connector
-«— Power connector
External probe 1 p«— On/off switch
connector
| — J
Case screw Case screw

Figure 3.1 E6000 Emulator Connectors
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3.1.1  Connecting the User System Interface Cable Body to the E6000 Emulator

Plug the user system interface cable body into the E6000 emulator, taking care to insert it straigh
and push it firmly into place.

Cable head

Cable body

User system interface cable E6000 emulator

Figure 3.2 External View of theE6000Emulator
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3.1.2  User System Interface Cable Head

The following figure shows an overview of the contactless user system interface cable.

Contact pad

SDIPE4 IC socket
& 10S5H
L]
“a -

CAP2 Prabe pin Artenna pattern

Fromt side

Back side

Figure 3.3 External View of the Contact less User System Interface Cable
The following explains each section.

* Through hole CAP1 for bypass capacitor between contact Vcc and GND

Solder a 0.1-uF capacitor to prevent overshooting at the rising edge of Vcc due to your contact |
card reader.

* Probe pin for measuring contact signals

Use the probe pin to measure Vcc, GND, CLK, RES, and I/0O-1 signals with an oscilloscope at
contact operation.

* Through hole CAP2 for antenna tuning capacitor

The through hole of an adjustment capacitor is used when contactless operation prevents the
emulator from communicating with a contactless IC-card reader.
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* Antenna pattern

This antenna pattern is for the contact less operation based on 1SO14443.

* SDIP-64 IC socket

This IC socket is used to check working samples. The operation of working samples of SDIP-64-
type chips can be checked. This socket is available for the MCU of contact type and Dual Way.

» Contact pad

This contact pad is for contact operation based on ISO7816.

3.1.3  Connecting the Use System Interface Cable Head

To use the emulator in 1ISO7816 contact operation, plug in the user system interface cable head
into the user system after activating the emulator. Note the following when inserting.

« Check that the cable head is facing the right way towards the IC card reader slot.

e When the IC card reader automatically pulls or pushes an IC card into or out of the IC card
slot, check the distance in which IC card moves, and place the E6000 emulator at an
appropriate distance from the IC card reader.

» Dust or particles on the contact pads on the surface of the cable head will degrade the electric
connection between the cable head and the IC card reader, and the user system interface cal
will not operate correctly. To prevent this, clean the contact pads with a dry cloth.

To use the emulator in 1ISO14443 contactless operation, hold the IC-card-shaped section of the
user system interface cable to the contactless IC-card reader.

« The distance at which communication can be provided in contactless operation between the
IC-card reader and the user system interface cable varies depending on the output power of tl
IC-card reader, characteristics of the antenna, etc.

» If communication with your IC-card reader cannot be provided, solder a capacitor to CAP2 for
adjustment.

« Contact Hitachi's sales department for types of contactless IC-card readers on the emulator.

Note: The distance for contactless operation between the card and the IC-card reader varies
depending on the characteristics of the device, card antenna, and IC-card reader. The
shape of the antenna of this user system interface cable is an example for software
evaluation. For your real card, design an optimum antenna for your system.
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3.1.4  Antenna at the User System Interface Cable Head

Figures 3.4 and 3.5 show the shape and resonance characteristics of an antenna for 1ISO14443
contact operation on the user system interface cable head.

- § "
_

45

Pattern width: 150 um
Pattern interval: 140 um
Pattern thickness: 35 um
Mumber ofturns: 4

Figure 3.4 External View of the User System Interface Cable Head
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State of emulator connection State of antenna head only fwithout device on |G socket)

Resonance frequency f=10.5 £ 0. 4MHz Resonance frequency f= 254+ 0. 4MHz (CAP2=0pF)
f=18.2+0.4MHz (CAP2=10pF)
f=13.5+0.4MHz (CAP2=27pF)

Figure 3.5 Resonance Characteristics of the User System Interface Cable Head (Horizontal
axis: frequency 1 MHz/Div, Vertical axis: attenuation factor: relative value (log scale)
dB/Div)

3.2 Power Supply

3.2.1  AC Adapter

The AC adapter supplied with the E6000 emulator must be used at all times.

3.2.2 Polarity of Power Supply Plug

Figure 3.6 shows the polarity of the power-supply plug.

5V (Outside)

N

GND(Inside)

Figure 3.6 Polarity of Power Supply Plug
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3.2.3 Power Supply Monitor Circuit

The E6000 emulator incorporates a power supply monitor circuit From AC adapter that only ligh
the red LED when a voltage higher than 4.75 V is supplied. If this LED does not light, you shoul
check the E6000 emulator voltage level. An input voltage less than 4.75 V could indicate that
insufficient current is being supplied to the E6000 emulator.

Note: Use the provided AC adapter for the E6000 emulator.

3.3 Hardware Interface

For the following user system interface signals, control circuits are connected between the user
system and the MCU in the E6000 emulator:

e RESET

« CLK

e 1/0-1/IRQ and I/0-2/IRQ
e LaandLb

3.3.1 Signal Protection on the E6000 Emulator

All user system interface signals are over/reverse voltage protected by use of diode arrays and
have pull-up resistors.

The VCC pin is monitored by the E6000 emulator to detect a powered user system hardware
presence.

3.3.2 User System Interface Circuits

The interface circuit between the MCU in the E6000 emulator and the user system has a signal
delay of about 3 ns due to the user system interface cable and it includes pull-up resistors.

Therefore, high-impedance signals will be pulled up to the high level. When connecting the E60
emulator to a user system, adjust the user system hardware to compensate for propagation del:
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The following diagrams show the equivalent circuits of the interface signals:

Vcc:
LMCb484 E6000Vce
G6H-2F i * —0O UVce
’§ I 0.1 uF 3620 Q
Figure 3.7 User System Interface Signal Circuit
CLK:
E6000Vce UVce
FCT244 47 kQ Q83244 47 kO Noise
22 filter
Y A Y A & é A,,W—I—Q User system interface cable
Figure 3.8 User System Interface Circuit for CLK
RESET:
E6000Vcc UVce
74HC14 47 kQ Q83244 47 kO Noise
% % 22 ¢ filter

—o@—o@} Y A WV_I_O User system interface cable

3

24

Figure 3.9 User System Interface Circuit for RESET

HITACHI




I/0-1/IRQ and 1/0-2/IRQ:

E6000Vcc UVee
47 kQ QS3244 47 kO Noise
22 o filter
MCU Y A S é AN\,—I)—O User system interface cable
Figure 3.10 User System Interface Circuit for I/O-1/IRQ and 1/0-2/IRQ
La and Lb:

RF IC

. O User system interface cable

12V
Zener diode

Figure 3.11 User System Interface Circuit for La and Lb

3.3.3  External Probes/Trigger Output 1

An 8-pin connector, marked EXT1 (at the lower right of the user system interface cable
connector), on the E6000 emulator case accommodates four external probe inputs and two trige
outputs. The pin assignment of this connector is shown in figure 3.12.

OOO0OOO00OO| Exr
I

T 1 1 ono| eno|
1 2 3 4
Tuvcc Tsv
Probe Trigger output

Figure 3.12 Probel and Trigger Connector
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The external probe interface circuit is shown in figure 3.13.

Vce
‘% 10 kQ
HD151015 * MN O External probes 1-4
22 Q

Figure 3.13 External Probel Interface Circuit

The trigger output is a low-level signal and is controlled by event channel 8. The trigger output is
available as either T5V (within the range from 2.5 V to 5 V; does not depend on the user Vcc
level) or TUvcc (the user system supply voltage level).

3.34 External Probe 2 (EXT2)/Trigger Output

A 6-pin connector, marked EXT2 (at the lower right of the user system interface cable connector)
on the E6000 emulator case accommodates four trigger outputs. The pin assignment of this
connector is shown in figure 3.14.

OOO00O0OO |exm
| | | | 56
1T 11

Trigger output

Figure 3.14 Connector for External Probe 2

The trigger output is a high-level signal and is output during read or write cycles when a trigger
which condition (1 to 4) of the bus monitor function is satisfied. The trigger output is available as
Vcc (user system power voltage level).
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3.35 Power Supply Circuit

A CAUTION

When the user system is connected to the E6000 emulator,
start up the E6000 emulator and then turn on/off the user
system.

Failure to do so will result in a FIRE HAZARD and will damage
the emulator product and the host computer.

The MCU in the E6000 emulator always operates at 5 V E6000 emulator power supply. This
means that no power is taken from the user system. The circuit interfacing the MCU and the use
system includes a voltage level shifter to support operation at a low voltage. Therefore, note tha
even if the user system operates at a voltage lower than 3 V, the MCU in the E6000 emulator ce
operate at the maximum operating frequency 5MHz (Input CLK frequency 10MHz).

You can set a user low_Vthreshold in the range 5 V — 0 V by using the E6000 emulator
configuration dialog box. If the user,Vdrops below this threshold, thiser System Voltagen
the System Statuswvindow will displayDown and Reset is input, otherwi€K is displayed.
When user system interface cable is not connected, this function does not work.

User Vcc level

User Vcc
threshold

Figure 3.15 Relationship of Vcc between the User System and E6000 Emulator
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3.4  Jumper Pin Settings

Do not change the settings of jumper pin JP1 if removing the cover of the emulator. Keep pins 1
and 2 closed.
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35 Differences between MCU and E6000 Emulator

3.5.1 Registers

When the E6000 emulator is initialized or the system is reset, there are some differences in the
initial values in some of the general registers between the MCU and E6000 emulator as shown |
table 3.1.

Table 3.1 Initial Value Differences between MCU and E6000 Emulator

Status Register MCU E6000 Emulator
Power-on PC Reset vector value Reset vector value
ERO to ER6 Undefined H’00000000
ER7 (SP) Undefined H’00000010
CCR The I mask is set to 1 and the The I mask is set to 1 and the
other bits are undefined other bits are undefined
Reset command PC Reset vector value Reset vector value
ERO to ER6 Undefined Undefined
ER7 (SP) Undefined H’00000010
CCR The I mask is set to 1 and the The I mask is set to 1 and the
other bits are undefined other bits are undefined

Please refer to section 3.3.2, User System Interface Circuits, for details of the protection circuit
used on the I/O ports of the E6000 emulator.

3.5.2 EEPROM
Table 3.2 EEPROM Differences between MCU and E6000 Emulator

Item MCU E6000 Emulator
Programming time 4 ms (max) in normal mode/2 ms (max) in fast mode Always MCU max time.
Overwrite time 2 ms (max) in normal mode/1 ms (max) in fast mode Always MCU max time.
Erase time 2 ms (max) in normal mode/1 ms (max) in fast mode Always MCU max time.
Setting the MCU limits the setting as follows. If the setting wrong, the
registers Source address(ER5):RAM result of EEPMOQV is
Destination address(ER6):EEPROM not guaranteed and the

result is different from

Byte count(R4L):up to page size the one of MCU.

If the setting is wrong, the result of EEPMOV is not
guaranteed.
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3.5.3 WDT

Table 3.3 WDT Differences between MCU and E6000 Emulator

Item MCU E6000 Emulator

EWE interrupt The interrupt processing starts If a break is specified or single-step
after instruction 1) is executed, in execution is performed for the example
the following example: instructions on the left, the EWE
1) MOV.B ROL,@ECR interrupt timing in the E6000 emulator
2) EEPMOV.B differs from that in the MCU.

UDF interrupt No UDF interrupt processing is If a break is specified or single-step
performed between the RTE execution is performed for the RTE
instruction at the end of the EWE instruction described on the left, a UDF
interrupt processing and the interrupt will occur.
instruction following the RTE
instruction.

3.54 SYSCR Register
Table 3.4 SYSCR Register Differences between MCU and E6000 Emulator

ltem MCU E6000 Emulator

CRES bit Set to 1 at cold reset. The CRES bit is always set to 1 when
the user system interface cable is not
connected. When the user system
interface cable is connected, high or
low of the CRES bit is determined by
the User Vcc Threshold power supply
level of the user power supply voltage
monitoring function of the emulator.
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3.55

Table 3.5 Security Differences between MCU and E6000 Emulator

Item MCU E6000 Emulator
LVD The MCU is reset if low voltage is ~ The emulator has a circuit for detecting
detected. drops in Vcc, but true LVD is not
supported (the emulator only provides
pseudo-LVD)
HVD The MCU is reset if a high voltage  Does not support high-voltage
is detected. detecting function.
LFD The MCU is reset if a low Supports low-frequency CLK detecting
frequency CLK is detected. function.
HFD The MCU is reset if a high Does not support high-frequency CLK

frequency CLK is detected.

detecting function.

3.5.6 Contactless Operation

Table 3.6 Differences in Contactless Operation

Iltem

MCU

E6000 Emulator

Characteristics of antenna
input pin

Refer the MCU hardware
manual.

Different from those of MCU

Switching
contact/contactless
(CCLMD hit)

The results of MCU self-
judgment are reflected.

Set with the Communication mode
item in the Configuration Properties
window.

Residual multiplication
coprocessor operation
register (CPRMD bit)

The results of MCU self-
judgment are reflected.

Set with the Active Coprocessor item
in the Configuration Properties
window.

Coprocessor operation in
contactless mode

Coprocessor operation is

Coprocessor operation is allowed even

not allowed with CPRMD = with CPRMD = 1.

1.
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Section 4 Tutorial

The following describes a sample debugging session, designed to introduce the main features of
the E6000 emulator used in conjunction with the Hitachi debugging interface (HDI) software.

The tutorial is designed to run in the E6000 emulator’s resident memory so that it can be used
without connecting the E6000 emulator to a user system.

The tutorial assumes that the AE-4 E6000 is used. When using another type of E6000 emulator,
change the file and directory names to your target ones.

4.1 Introduction
The tutorial is based on a simple C program.
Before reading this chapter:

» Set up the E6000 emulator from the HDI software. See section 2, Setting Up. You do not nee
to connect the E6000 emulator to a user system to use this tutorial.

« Make sure you are familiar with the architecture and instruction set of the MCU. For more
information, refer to the Hardware Manual and Programming Manual for the target MCU.

The tutorial program arranges ten random data in ascending/descending order. The source
program Gort.c ), and the object file in the Sysrof formatugorial.abs ) are provided in
the HDI installation disk.

HITACHI
32



4.2 Starting HDI
To start the HDI:

e SelectHDI for E6000 AE-4 from theStart menu.

Acceszonies
Interret Explarer
. Startlp
3] Windawes Explarer
v R M5-D0S Prompt
Hitachi Integration kanager
= : HO!I for EED
temp 4 EU—\N adapter configuration

ﬁ Uninstall HD for EGOOD AE4

- | Windows98

Figure 4.1 HDI Start Menu
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4.2.1 Selecting the Target Platform

The HDI has extended functions for supporting multiple target platforms, and if your system is se
up for more than one platform you will first be prompted to choose the target platform.

Select Session |
% Create a new session o ok,
[E 600D 4E-4 Emulator =l e
i

i~ Previous session fils;

IE:'&H DI_AE4NT utanialeepl . hds j BrmmEe,.

Figure 4.2 Select Platform Dialog Box
* For this tutorial selede6000 AE-4 Emulator and clickOK to continue.

Note that you can change the target platform at any time by chdésim@ession..from the
File menu.

When the emulator has been successfully set upjitaehi Debugging Interface window will
be displayed, with the messdgek up in the status bar.
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B #itach Detingaing Interfsce - Tutorial - EG000 AE-4 Emulator - [Sort.c]
Menu bar —==pp bt View Aun Memay Setup Window Help _l& ﬂ‘
Toolbar — = @@ ||/ L o8 L oAbt 0o || Help button
T B[E ez FA M
——|[Line TAddress [BF [Lahel [Source =l
& 08861016 _main  void main<void>
9BBELA1a <
o (|18 int i3
1 long al101, i;
o || 12 volatile long min, max;
-3 00686101c Fordi = @ 5 i< 18 5 i++X¢
0886101c i = randOs:
> 28861826 if¢G < B>
& 9861828 3= 3
= 08861022 alil = §s
L >
", 00861040 Sortar;
00801044 nin = al@l;
B 00001 84e max = al91;
3 @e8B1E%a nin - B
Program B [ 25 aa{gs max = ;)
; e ] change(a>;
window —|272 eeeBiase min = al91;
= APBELA7a nax = al@l}
= 00801034 >
0BEE1A8a  _sort  void sort<long =a>
E BaRR168: <
| long €3
1 int i, 3. k- gap;
¢ 00001890 =53
7 @e8p1a94 whlle(gap > B¢
S B8P1LET6 wCk =05 k < gap j kee)d
7 @ePR1E%a Forci - k + gap_ P10 -1 gan)e
9 @eep1E%e Ford j - i 3 =3 - gaedt
1 @661 a2 1f(a[,]] > a[,, Sganise
= aljl
3 @een18ce atjr Zatj + ganls
4 cepoioca , el el - &
H else
7 break;
g >
H 3 |
a >
51 gap - gap / 23
52
53 >
54
55 geBELE: _change void changeClong *a>
56  B@BBLGES
52 long tnpl181; =
Status bar —fFertem. press Fi [ um
i#istant ||| [ 3] Hitachi Debuaging In... 3 asan

Figure 4.3 Hitachi Debugging Interface Window

For the key features of HDI, see Hitachi Debugging Interface User’'s Manual. For the functions
specialized for the E6000 emulator, refer to the on-line help.

Menu Bar: Gives you access to the HDI commands for setting up the E6000 emulator and usin
the HDI debugging functions.

Toolbar: Provides convenient buttons as shortcuts for the most frequently used menu comman
Program Window: Displays the source of the program being debugged.

Status Bar: Displays the status of the E6000 emulator. For example, progress information abou
downloads, snapshots of address bus in run mode.

Help Button: Activates context sensitive help about any feature of the HDI user interface.
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4.3 Setting up the E6000 Emulator

Before downloading a program to the E6000 emulator, you first need to set up the target MCU
conditions. The following items need to be configured:

» The device type

* The device option

» The clock source

» Communications mode
» The user signals

¢ The memory map

The following sections describe how to set up the E6000 emulator as appropriate for the tutorial
program.

431 Configuring the Platform
To set up the target configuration:

» ChooseConfigure Platform... from theSetupmenu to set up the conditions for the selected
platform.

* The following dialog box will be displayed:

HITACHI
36



EGO0D AE -4 Configuration Properties

General |

— Uzer Signals

[T User Beset enable

Esternal Clock: I 35712MHz

Led L

—EEFMOY

Tirner A ezolution; I 128ns

¥ Enable read and write an the: fy W Court Break gnable

[T Enable W atchdog brner count: |55535

= Eammurmeaticm mede
% Contact mode ) Contactess mode

User VCE Threshold = 4.00v ] B B
Driver:  Ermulatar |54 Diriver Change... |

k. I Cancel | ][ | Help

Figure 4.4 Configuration Dialog Box
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» Set up the options as shown in table 4.1.

Table 4.1 Configuration Options

Option Value (Depending on Evaluation Chip)
Device AE460

Clock 3.5712 MHz
Timer resolution 125 ns

User system voltage monitoring 4,00V

level

(User LowVCC threshold)

Driver E6000 ISA Driver
Watchdog timer and user reset Disabled

All other options Enabled
Communication mode Contact mode
Break count 65535

* Click OK to change the target MCU settings.

4.3.2 Mapping the Memory

After you have selected the device and mode irCibrefiguration Dialog Box, the HDI
automatically maps the E6000 emulator memory for the device and mode you have selected.

» To display the current memory mapping, choGsafigure Map... from theMemory menu,
or click theMemory Map button in the toolbar.
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TheMemory Mapping dialog box shown in figure 4.5 is displayed.

Memory Mapping

ooooooon

To Ha
0 00017FFF Cn

Chip

Cloze

d.

Add...

Fead—of

oooieanon
ooiaoao
0011020
OOFFC40
OOFFDON
OOFFF70

0 OOOFFFFF On
0 001101FF On
0 OOFFC3FF On
0 OOFFCFFF On
0 OO0FFF&eFF Omn
0 OOFFFFFF On

Chip
Chip
Chip
Chip
Chip
Chip

Guarde:
Fead—wi
Guarder
Fead—wi
Guarder
Fead—w

it

Beset

il

Figure 4.5 Memory Mapping Dialog Box

Table 4.2 lists the three memory types available in the E6000 emulator.

Table 4.2 Memory Types

Memory Type Description

On-chip Accesses the MCU on-chip memory.
User Accesses the memory on the user system
Emulator Accesses the emulation memory

Note) "User" can not be set on this emulator.

Table 4.3 lists the three access types.

Table 4.3 Access Types

Access Type Description
Read-write RAM

Read-only ROM

Guarded No access allowed

HITACHI
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For this tutorial, we can use the default mapping, but you can edit the mapping as follows:

* To change the map setting, click teéit button after selecting the target mapping line, or
simply double-click that line.

Here, double-click th©n Chip Read-only in theMemory Mapping dialog box.

TheEdit Memory Mapping dialog box is displayed.

Edit Memory Mapping |

tdemon tMapping

Eram:
To: |H'I:|IIIIZI1 TFFF
Setting [0 Chip Read-orly |

k. Cancel | Help |

Figure 4.6 Edit Memory Mapping Dialog Box

* Click OK to close the dialog box.

« To display the device map information, selstatusfrom theView menu or click thétatus
button in the toolbar to open tystem Statusvindow, and select thidemory sheet. The
device map information is then displayed as follows:
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Svstem Status

Item status

Target Device Configuration 00000000-00017FFF Internal ROM
N0018000-000FFFFF Rezerved frea
Qo100000-001101FF Internal EEPROM
N0110200-00FFC3FF Rezerved frea
NOFFC400-00FFCFFF Internal RAM
NOFFDOO0-00FFFEFF Rezerved Area
NOFFFFO0-00FFFFFF Internal I0

Svstem Memory Resources Hane

Loaded Memory Areas noanonng - oooooona
nooo 000 - oo001203

session 4 Platforrm 3 Memory { Events /

Figure 4.7 System Status Window (Memory Sheet)

Note: The memory map differs depending on the target MCU.

4.4 Downloading the Tutorial Program

After the E6000 emulator is set up, you can download the object program you want to debug.

4.4.1 Loading the Object File
First load the Sysrof-format object file, as follows:

» Choosd.oad Program... from theFile menu, or click théoad Program button in the
toolbar. The Load Programdialog box is then displayed.

» Click theBrowse...button, select th&utorial.abs file in theTutorial directory from the
Opendialog box, and click th®pen button. The_oad Program dialog box is displayed.
Click theOpen button to start to download the file.
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Open K
Laak, in: Ia Tutorial

Tutarial. abs

File: rarme: |Tutu:urial.al:|s Open I
Files of type: |5 vsraf or ELF/DWARF Files [* abs) | Cancel |
v

Figure 4.8 Open Dialog Box (Object File Selection)

When a file has been loaded, the dialog box shown in figure 4.9 displays information about the
memory areas that have been filled with the program code.

HOI E

Module name: CEHDL AEAL¥TUTORIALY Tutorialabs
Breas loaded:
Q0000000 - 00000003
Q00071000 - 00007209

Figure 4.9 HDI Dialog Box
* Click OK to continue.

The program has been loaded into the on-chip ROM.

4.4.2 Displaying the Program Listing

The HDI allows you to debug a program at a source level.
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* ChooseSource...from theView menu, or click thé&rogram Sourcebutton in the toolbar.
inti;

You will be prompted for the C source file corresponding to the object file you have loaded.

Open HE
Lok i Ia Tutarial j gl se
|1 dwfinf
ot

File name: IS.:.rt_c Open I
Files of type: | Files [*.c:% il =] Cancel |
7

Figure 4.10 Open Dialog Box (Source File Selection)

» SelectTutorial.c and clickOpento display the program window.
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Source
q nooninie _main void mainfvaid)
4 annninta i
n int i:
1 long al10], j;
12 volatile long min, max;
13
14 aoooiole for{i =0 1 0 <10 7 i++)
15 noooinle i = rand();
18 noooinze i) <0
17 noooiozs i=-i:
13 !
13 000102a alil = J;
20 i
21 nooo1040 sort{al;
22 nooo1o44 min = al0];
23 0000104e max = a[3]:
24 1000105a min = 03
25 aoon10e2 max = 03
2B nooni06s changela);
2 n000106e min = a[d];
28 0000107 max = a[0]:
4 nooningd I
an
i nonninga _=zart ¥Did sort{long *a)
3 noooinge
13 lonz t: :I

Figure 4.11 Source Program Window

* If necessary, chood®ont... option from theCustomizesubmenu on th8etup menu to choose
a font and size suitable for your host computer.

Initially the program window opens showing the beginning ohtlagn program, but you can
scroll through the program with the scroll bars to see other sections.

4.5 Using Breakpoints

The simplest debugging aid is the PC break, which lets you halt execution when a particular poin
in the program is reached. You can then examine the state of the MCU and memory at that point
in the program.

45.1 Setting a PC Break

The program window provides a very simple way of setting a PC break. For example, set a PC
break at address H'1040 as follows:

» Double-click in theBP column on the line containing address H'1040.
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Line | Address | BP | Label Source -
8 noon101e _main vaoid main(void)

q ooon1ola {

10 int i:

11 long a[10], J;

12 volatile long min, max;

13

14 onootie for(i =0 5 0 <10 ;3 i+

15 0000101e i = rand();

16 00001026 ifi <0

17 noon102s P=-0

18 H

14 non102a alil = J;

20 =
21 non1040 & sart{al:

22 nnoo1044 min = al0];

23 1000104 max = a[9];

24 0000105a min = 0;

25 noon1og2 max = 03

26 0000106% chanze(a);

27 0non10ge min = a[8]:

28 0000107a max = al0];

29 nooo1og4 1

an

B3 0000108a _=art woid sortlong #a)

a2 n0on108e {

a8 long t; LI

Figure 4.12 Setting a Breakpoint (PC Break)

The worde Break will be displayed there to show that a PC break is set at that address. Althoug

not performed in this tutorial, double-clicking repeatedly inBheak column can change the

display in the cyclic order shown below to set the event for measuring the execution time betwe:

events ¢Timer : start time measurementimer : stop time measurement), point-to-point trace
(+Trace : start trace: Trace : temporarily stop trace), or trace stdp$top : stop trace). When
-Trace is followed by+Trace , trace is resumed. However, whdimace is followed by
TrStop , trace will not resume even afteéfrace appears.

(Blank) — Break - +Timer - -Timer - +Trace - -Trace - TrStop - (Blank) -
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45.2 Executing the Program
To run the program from the address pointed to by the reset vector:

* ChooseReset Gofrom theRun menu, or click thé&Reset Gobutton in the toolbar.

The program will be executed up to the PC break you inserted, and the statement will be
highlighted in the program window to show that the program has halted.

Line | Addres=s | BF | Label Source N
2 nooninte _main void main(vaid)

] non1ta {

10 int i:

1 long a[101, is

12 wolatile long min, max;

13

14 oooo1ie forfi =0 5 i <10 ;7 i+

14 nnontie i = rand():

16 noon10ze if(i <0

17 noon10zs ==

18 1

19 0000102a alil = J;

20 =
b n0oo1040 e sortfal:

b nooo1o44 min = a[0]:

23 0o0ninde max = a[8];

24 0000105a, min = 03

28 noontogz mazx = 03

28 nonni06s changela);

27 0000106e min = a[9];

28 0000107 max = al[0];

4 nooo1og4 H

3

B oonn10ga _sort vaid sort(long #a)

32 nnon10ge {

BE] lomg b3 ;l

Figure 4.13 Program Break
The messagBreak=PC Break is displayed in the status bar to show the cause of the break.
You can also see the cause of the last break iSyhm Statusvindow.

» ChooseStatusfrom theView menu or click thétatus button in the toolbar to open the
System Statusvindow, and select thielatform sheet.
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em Statuz

Item Status
Connected To: EROOD AE-4 Emulator (Emulator PCI Card Driver)
CPU AE4RD
Clock source 3.8712MHz
Fun status Brealk
Cauze of last break PC Breal: EEPMOY Coumt = 100
Event Time Count 00k 00min 00= 000ms 000us 000ns
Run Time Count 00k D0min 00= 002ms G48us B00ns
EEPMOY Count 0
dmalog error Inact ive
fooess error Inact ive
llzer Reset Inact ive
lzer Zwstem Yoltaze (K
llzer Cable Mot Conmected
Datest ime 2002-03-08 14:13:48

session » Platform £ Memory 4 Events /

Figure 4.14 System Status Window (Platform Sheet)

The Cause of last breakine shows that the break was a PC break.Rime Time Count line

shows that the user program executing time (from user program start to break) is 2648.500 us.
timer resolution of the event time (setbyimer and—Timer) and the run time timer’s resolution

is decided by th&@imer Resolution option in the targe€Configuration dialog box. When using a
small resolution (e.g. 20 ns) for a long time measurement, the inaccuracy may be large. Select
timer resolution suitable for the length of measurement time.

HITACHI
a7



4.5.3 Examining Registers

While the program is halted you can refer to the contents of the MCU registers. These are
displayed in th&Registerswindow.

* ChooseRegistersfrom theView menu, or click th€PU Registersbutton in the toolbar:

Rezister |Va|ue
ER0 N0FFCFFD
ER1 N0000FFE
ER2 noooooon
ER3 BFR4BCTE
ER4 nooooood
ERS N0FFCFCC
ERE N0000FFE
ER? N0FFCFCE
PC nnio4n

+ CCR In---7--

Figure 4.15 Registers Window

As expected, the value of the program counter, PC, is the same as the highlighted statement,
H'1040 .

(Note: The values of the other registers may differ from those shown in the above figure.)

You can also change the registers fromRlegisterswindow. For example, to change the value
of the PC:

» Double-click thevalue column corresponding Cin theRegisterswindow.
TheRegisterdialog box allows you to edit the value.
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Regizter - PG

Walue:

i ]
et fa
I'I.I'I.I'hu:ule Register ;I Canice| |

Figure 4.16 Register Dialog Box
» Edit the value t¢1'1016 , the start address of the main program, and €ikkk
The highlighted bar will move to the top of the main program to show the new PC value.

» ChooseGo from theRun menu, or click th&o button in the toolbar, to execute up to the
breakpoint again.

=l

45.4 Reviewing the Breakpoints
You can see a list of all the breakpoints set in the program Bréakpoints window.

» ChooseBreakpoints from theView menu, or click thd8reakpoint button in the toolbar:

l@l
Breakpointz
File/Line Svmbol | Address | Twpe
Sort. o2 0oon1040  Prozram

Figure 4.17 Breakpoints Window

TheBreakpoints window also allows you to enable or disable breakpoints, define new
breakpoints, and delete breakpoints by pop-up menu.
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4.6 Examining Memory and Variables

You can monitor the behavior of a program by examining the contents of an area of memory, or
by displaying the values of variables used in the program.

46.1 Viewing Memory
You can view the contents of a block of memory inNtemory window.
For example, to view the memory corresponding tanth& in Byte:

* ChooseMemory... from theView menu, or click thélemory button in the toolbar.

« Entermain in theAddressfield, and seFormat to Byte .

Open Memory Window |
Address: 0K
Imain

Cancel
Format:
IE!_I,Ite j

Figure 4.18 Open Memory Window Dialog Box
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» Clicking OK opens thévlemory window showing the specified area of memory and enables
to check the contents of the memory block.

Memory — _main

nooo103e 649
nooniode 63
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4.6.2

Watching Variables

Figure 4.19 Memory Window (Byte)

As you execute a step of a program, it is useful to be able to look at the values of variables usec
your program, to verify that they change in the way that you expected.

For example, look at thHeng -type array variabla, declared at the beginning of the program,

using the following procedure:

» Click the left of array variabla and move the cursor to the position in the program window.

e Click in the Program window with the right mouse button to display a pop-up menu, and
chooseAdd Watch.
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TheWatch window will display the variable.

« Watch Window

Mame Ya e
+a ={ 0x00ffefdc | (long[10])

Figure 4.20 Watch Window (After Adding Variables)

You can double-click the + symbol to the left of symaéah theWatch window to expand it and
display the individual elements in the array.

If necessary, sele@ecimal from theRadix submenu in th&etupmenu, or click the
Radix=Decimal button in the toolbar to display in decimal form.
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¢ Watch Window

Plame alue

ba ={ 0x00ffefidc b (long[10])
[0] D7-1339111873 [ 0e00ffefic b (long)
[1] D7-891762213 { Dx00ffcfal } {long)
[2] D*-174154460 [ 0=00ffcfad 1 (long)
[3] D7-1629496374 { Nx00ffcfald } (long)
[4] 7238823422 1 0x00ffcfac b o(long)
[5] D7-B03007218 § 0=00ffcfbl } {long)
(6] D7-1707474344 { 0x00ffefbd } (long)
[7] 00§ 0x00ffefbd b oilong)
[3] 07307883128 { 0=00ffcfbe } {long)
[4] D7 4658 { 0x00ffcfed b (long)

Figure 4.21 Watch Window (Symbol Expansion)
A variable name can be specified to add a variable té/dteh window.

e Click in theWatch window with the right mouse button to display a popup menu, and choose
Add Watch....

* Enter variable nammax and click theOK button.

Add Watch ]|

i) Sddiess I j ak. I
£ aratle on expression
Cancel |

IITIEIH

Figure 4.22 Add Watch Dialog Box
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Thelong -type variablenax is added to thg/atch window.

« Watch Window

Mlame Ya e

ba ={ 0x:00ffefdc | (lonz[10])
[n] DF-1339111872 { 0=00ffefic b (long)
[1] DF-891762213 { Dx00ffefal 1 (long)
[2] DP-174154460 { 0=00ffefad T (long)
[3] D' -1629496374 { D:00ffefad } (long)
[4] 7233823422 1 0x00ffefac T (long)
[5] D -BOA007218 { 0=00ffefbl 1 (long)
(5] DF-1707474944 { D:00ffefbd } o lang)
[7] D0 0x00ffefbd b o{long)
[2] 07307888128 [ Dx00ffefbe b (long)
[9] 074658 | 0x00ffefcd b (long)

& DP1B212 [ Ded0ffefed b (valatile long)

Figure 4.23 Watch Window (Adding Variables)

4.7  Stepping Through a Program

The E6000 emulator provides a range of options to perform step execution by executing an
instruction or statement at a time. The alternative step commands listed in table 4.4 are provided

Table 4.4 Step Commands

Command Description

Step in Executes every statement, including statements within functions.

Step Over Executes a function call in a single step.

Step out Exits a function and stops at the next statement of the calling program.
Step... Allows you to step repeatedly the specified number of times.

4.7.1 Single Stepping

e Confirm that 8PC break is set atH'1040 .
» SelectReset Gofrom theRun menu or click thé&reset Gobutton in the toolbar.
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The program is executed and stopped'af7a by setPC break. The statement afort (a) ;
will be highlighted.

Line | Addres=s | BF | Label Source N
2 nooninte _main void main(vaid)

] non1ta {

10 int i:

1 long a[101, is

12 wolatile long min, max;

13

14 oooo1ie forfi =0 5 i <10 ;7 i+

14 nnontie i = rand():

16 noon10ze if(i <0

17 noon10zs ==

18 1

19 0000102a alil = J;

20 } —
b n0oo1040 e sortfal:

b nooo1o44 min = a[0]:

23 0o0ninde max = al[9];

24 0000105a, min = 03

28 noontogz mazx = 03

28 nonni06s changela);

27 0000106e min = a[9];

28 0000107 max = al[0];

4 nooo1og4 H

3

B oonn10ga _sort void sort(long *a)

32 nnon10ge

BE] lomg b3 ;l

Figure 4.24 Program Window after Executing the Reset Go Command

ChooseStep In two times from thé&kun menu, or click on th&tep In button two times in the
toolbar, to step through thsert statement.
[¥i
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rt.c
Line | Addres=s | BF | Label Source N
2 nooninte _main void main(vaid)
] non1ta {
10 int i:
1 long a[101, is
12 wolatile long min, max;
13
14 oooo1ie forfi =0 5 i <10 ;7 i+
14 nnontie i = rand():
16 noon10ze if(i <0
17 noon10zs ==
18 1
19 0000102a alil = J;
20 1 |-
Fal oon1040 e sortlal;
b nooo1o44 min = a[0]:
23 0o0ninde max = a[8];
24 0000105a, min = 03
28 noontogz mazx = 03
28 nonni06s changela);
27 0000106e min = a[9];
28 0000107 max = al[0];
4 nooo1og4 H
3
E 0000108, _=ort void sortf lonz #a)
32 nnon10ge {
BE] lomg b3 ;l

Figure 4.25 Program Window after Executing the Step In Command (1)

Exit the function, and back to the next statement imtaa program, by choosing§tep Out
from theRun menu, or clicking th&tep Outbutton in the toolbar.

i
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AddressH'1044 will be highlighted showing that the emulator has exit from the function.

nooninie
0000101

noo0ile
nooniole
noonin2e
noooin2e

00001024

no00104a
noo01044
0000104e
0000105
nonningz
noooioes
no00106e
0000107
noooing4

0000108
nonninge

Line [ Address | BF | Label

Source
_main  woid main{vaid)
int i;
long a[10], i3
volatile long
for(i =01 i
i = rand()}
ifli <03
i=-i
1

alil = j;

zort(a):

min = a[0];
max = ald];
min = 0;
max = 0;

changela);
min = a[3]:
max = all]:

I
_sort  woid sort{long #a)

long t;

min, max;

10 i+

2

Figure 4.26 Program Window after Executing the Step Out Command
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* ChooseStep Infour times from th&RUN menu, or click thé&tep In button four times to call
thechange function.

L ine | Address | BP | Label Source -
nooninie _main void main(vaid)

9 ooon1nia {

10 int is

11 long a[10], J;

12 volatile long min, max;

13

14 0000101e for(i S0 LI i

15 nooniile = rand();

16 00001026 If(J <oy

17 nonnines I=-i;

14 H

14 Qo00n102a alil =

20 =

21 Qoono4l e zart(al;

22 aoonioga min = al0];

23 0000104e max = a[3];

24 (0001054 min = 03

2h nonning:? max = 03

26 00001068 chanze(a);

27 Qooni0ge min = a[3]:

28 0000107a max = a[0];

24 aooning4 1

an

M 0o000108a _sart wvoid sortlong #a)

a2 nonninge i

EH] long t: LI

Figure 4.27 Program Window after Executing the Step In Command (2)
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4.7.2 Stepping Over a Function

The Step Overcommand executes a function, without single stepping through the body of the
function, and stops at the next statement imth& program.

* ChooseStep Overthree times from thRun menu, or click th&tep Overbutton three times
in the toolbar.

T

The program executes tbhange function and stops at the beginning of the addid¢'4€ac .

M Sortc

Line [ Address | BP | Label Source -
a noaninie _main  woid mainfvaid)

g nooo1ota {

10 int i;

1 long al10], §;

12 volatile long min, max;

13

14 ooooiote far(i = 0 5 0 <10 5 i++){

15 0000101e i = rand();

16 00001026 ifli <0

17 noooiozs b= -0

18 I

14 0oo0102a alil = i:

20 i
21 ooootodn sort{a):

22 noooioa4 min = a[0];

23 nonninde max = a[d]:

24 nonoioha min = 0;

25 noooioe:? max = 03

26 000010BE chanze(a);

2 ooo0ioee min = a[8]:

28 0000107a max = al0];

29 noootog4d h

a0

ER| noan108a _sart ?oid sort {long #a)

a2 nonoioge

3% long 13 hd|

Figure 4.28 Program Window after Executing the Step Over Command
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4.7.3 Displaying Local Variables

For example, we will examine the local variables in the fundayh . This function declares
five local variablesa,j ,i , min , andmax.

* Choosd.ocals from theView menu, or click thé.ocals button in the toolbar.

- Lozals

Pzme: Ya e

i D'-12340 { R4 1 (int)

+a, ={ 0x00ffefee b Clong[10])

i D10 { ERE } (long)

min 00§ De0nffeffd } (wolatile long)
max 0°0 § Dx00ffeffd } (wolatile long)

Figure 4.29 Locals Window
TheLocals window will show nothing when there are no local variables.

» ChooseStepIn from theRun menu or click the&tep button in the toolbar to perform step
execution one time.

#
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The contents of variabk j, i, min andmax are changed and their values are displayed.

- Lozals

Mame Wa e

i D'-12340 { R4 } (int)

+a ={ 0x00ffefee T Clong[10])

i D10 { ERE } (long)

min D74086 § 0=00ffcffd 1 (wvalatile long)
T D°0 § D=00ffeffd } (valatile long)

Figure 4.30 Locals Window (After Contents of Variable min are Changed)

« Double click the + symbol in front of arrayin theLocals window to display the separate
elements of arrag.

» Refer to the elements of arraybefore executing theort function, and confirm that random
data is sorted in descending order.
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.- Locals
i D'-12340 { R4 1 (int)
-a ={ 0x00ffefee T Clong[10])
(o] D731061 § 0x00ffcfec b Clong)
[1] D230 § Qe00ffefdd 1 (long)
[2] DP17515 { 0x00fFfcfdd b (long)
[3] DP16835 | 0x00Ffcfdd } (long)
[4] 0716212 { 0x00ffcfds 1 (long)
[5] 0710113 { 0x00ffcfed } Clong)
(6] 077419 { 0x00ffefed b (long)
[7] DPE?RE { 0x00ffcfed } {long)
[a] D°RE27 | 0x00ffefec b (long)
[9] D7 4086 [ 0=00ffcffo 1 ¢long)
i D10 { ERE } {long)
min 074088 | D=00ffcffd } (wolatile long)
fhax D0 { 0=00ffcffd 1 (volatile long)

Figure 4.31 Locals Window (Elements of Array Variable a after Function sort has been
Executed)

4.8 Using the Complex Event System

So far in this tutorial we have monitored the behavior of the program by observing the contents o
an area of memory in thdemory window, or the values of variables in téatch andLocals
windows.

Sometimes the action of a program is too complex to allow us to do this. Using the emulator’s
complex event system, you can, for example, detect the timing when a program accesses addre:
H'10ca .

48.1 Defining an Event Using the Complex Event System
Now define an event, using the complex event system, to monitor a part of the program as follow

e ChooseBreakpoints from theView menu to display thBreakpoints window, or click the
Breakpoints button in the toolbar.

,E‘
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» Click in theBreakpoints window with the right mouse button, and chodslel.. to set a new
breakpoint.

The following dialog box allows you to set the breakpoint’s properties.

Breakpoint/Event Properties |
General |
— Type —&ddress
£ DaribEare %) tddiezs 0 Hange
Addreszs Lo
 Event . | Startup WECT
AddiessHi - [Starup VECT
™| Gutside Bange
= [ata Eompare = T EEtET—T
N Eompare T [ze fash ) Head
ale [
IH L £ Wirite
%) High Bpter €] Low Bpter €0 4 ard
bzl IH,EI = Eltth

] 4 I Cancel SEpl Help

Figure 4.32 Breakpoint/Event Properties Dialog Box

» SettheType to Event and enter the addresi§11e8 into theAddress Lobox as a
condition.

¢ Click OK to define the breakpoint.

This will cause a break whenever addid4d€ca is accessed, either for a read or a write.
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TheBreakpoints window shows the new event you have defined.

Breakpoints
Enable |FilefLine Symbol| | Address | Tvpe
[ ] Sort. o2 o004 Program

0 Sort.cidd noo010cs ChA (R} address break

< | *

Figure 4.33 Breakpoints Window

¢ ChooseResetGo from theRun menu, or click th&keset Gobutton in the toolbar.

Execution will stop at the PC breakpoint set at addies340 .

* Run the program from the current position, by choo&ndrom theRun menu, or click the
Go button in the toolbar.

=l
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Execution will stop at addres$10ca .

Line [ Address | BP | Label Source

43 000010k
44 000010ca

25 nonoinez max = 03

2B nonninga changela);

27 non010ee min = a[d]:

28 noan1n?a max = al[l]:

29 nonoined ]

an

N 0000108a _sort void sort(long #a)

32 nonoinge i

33 long t;

34 imt 1. J. k, zap;

38

38 0oao10a0 zap = b

37 nono10ad whilelzap » 0){

RE] 0ano10ag for(k = 0 5 k < zap 1 k3]

RE] 0000109a forfi = k+zap 1 0 <10 2 0 =1 + zapl
41 0000103 for{ j = 0 -gap ;i > k3 j =] - zap)]
4 000010a2 if{ali] > ali + zapl)f

47 t = alil:

alil = alj + zapl;
alj + zap] = t;

48 else

49 1
il I
51 noonnines gap = zap / 2}

b3 n00010es ]

47 breal:;

=

Figure 4.34 Stopping the Program by an Event Breakpoint

The status bar will displaBreak = Complex Event System

caused by satisfaction of the event condition.
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4.9 Using the Trace Buffer

The trace buffer allows you to look back over previous MCU cycles to see exactly what the MCU
was doing prior to a specified event.

49.1 Displaying the Trace Buffer

You can specify the address accessed by the program to use the trace buffer to look back to see
what accesses took place.

* Open thelrace window by choosingrace from theView menu, or click th&@race button in
the toolbar.

If necessary scroll the window down so that you can see the last few cycl@satbavindow is
displayed, as shown in figure 4.35.

Cycle [Address [Label | Code Data |R/M [#rea |Status [Clock |[Probes [IRD1 IRDZ [Source -
-N0026 001028 SHLL.L ER4 1034 RD  ROM  PROG 2 IRA HIGH HIGH

-00025 001048 SHLL.L ER4 1034 RD  ROM  PROG 2 IRA HIGH HIGH

-00024  0010as oYL ERZ,ERD 0fal  RD  ROM  PROG 2 IR HIGH HIGH

-00023  0010ac ADD.L ERD,ER4 0a84 RD  ROM  PROG 2 i HIGH HIGH

-0z 00ilae oYW EG.RS 0de RD  ROM  PROG 2 IRA HIGH HIGH

-00021 0010k ADD. W R, RS 0365 RD  ROM  PROG 2 IRA HIGH HIGH

-00020 0010b2 EXTE.L ERf 19f6  RD ROM  PROG 2 IRA HIGH HIGH

-00014  0010b4 SHLL.L ERf 1035 RD ROM  PROG 2 IR HIGH HIGH

-00018  0010bE SHLL.L ERA 1035 RD  ROM  PROG 2 i HIGH HIGH

-00017  0010b3 ADD.L ERI,ERG 0285 RD  ROM  PROG 2 IRA HIGH HIGH

-0001E  0010ba HMOY.L BER4.ERD o0 RD ROM - PROG 2 IRA HIGH HIGH

-00015 001 0be E340  RD  ROM  PROG 2 IRA HIGH HIGH

-00014 0010be MWoYL BERS ER1 o0 RD ROM  PROG 2 i HIGH HIGH

-00013  ffefee 0000 RD RAM  DaTa 2 i HIGH HIGH

-z ffofoe 41ck  RD  RAM  DATA 2 IRA HIGH HIGH

-n00tt 00iie B951 RD  ROM  PROG 2 IRA HIGH HIGH

-00010 0010 CMP.L ER1,ERD 140 RD ROM  PROG 2 IR HIGH HIGH

-00008  ffefed 0000 RD RAM  DaTa 2 i HIGH HIGH

-00008  ffocfe? 16fb RD RA&M  DATA 2 i HIGH HIGH

-00007  00iicd BLE BH' 10D4: 8 4fle RD  ROM  PROG 2 IRA HIGH HIGH

-00006 0010 HMOY.L ER1,BER4 o0 RD ROM - PROG 2 IRA HIGH HIGH

-00005  0010d4 0866 RD  ROM  PROG 2 IR HIGH HIGH

-n00n04  0010c8 E3c1  RD  ROM  PROG 2 i HIGH HIGH

-0000%  0010ca o0 RD ROM - PROG 2 IRA HIGH HIGH

-0z ffofeo non - WR o RAM DATA 2 IRA HIGH HIGH

-0t ffofoe 16fb WR  RAM  DaTA 2 IRA HIGH HIGH

0000 001 0ce B340 RD  ROM  PROG 2 i HIGH HIGH

KT 07

Figure 4.35 Trace Window
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» If necessary, adjust the width of each column by dragging the column dividers on either side
the labels just below the title bar.

In cycle-00003 , you can see that addré¢911ca has been accessed.

4.9.2 Setting a Trace Filter

Currently theTrace window shows all the MCU cycles.

» First click in theTrace window with the right mouse button and cho@ear from the popup
menu to clear the existing trace buffer.

* Then choos&ilter to display thelrace Filter dialog box.

B

Trace Filter

General | Bus ¢ Area I Signals I

— Type —Address
rl
o E—"":-le " Don't Care % Address " Fange
+ Patten
[ Seach Address Lo ||.|-|154
T o Lddrezs Hi ||.|'|:|:|:|:|:|:
= Eycle
ID— ™| Duteide Fatige

— Data Compare — Direction——
[" Compare T Uze fask  Read
alue IH'D
= High Bpter 0 Law Bpter 0 wiard " wite
Mask — JHD @+ Either

ITI Cancel ][] Help

Figure 4.36 General Panel in Trace Filter Dialog Box
This allows you to define a filter to restrict which cycles will be displayed in the trace buffer.

« If necessary, clickseneralto show theGeneral panel.

HITACHI
67



* SelectPattern in theType section.

« In theAddresssection clickAddress and typeH'10ca in theAddress Lofield.
» Click Bus / Areato display theBus / Areapanel.

* SetBus Stateto CPU Prefetch

Trace Filter |
General Buz /Area | Signalsl
— Buzs State —Area
IV LPU Prefeick I | e
[~ CPU Data = | Orchim R
™| Orchin EEFREH
= rchipl
[ Don't Care ¥ Don't Care
| k. I Cancel | ][] Help

Figure 4.37 Bus/ Area Panel in Trace Filter Dialog Box

¢ Click OK to save the trace filter.

* ChooseBreakpoints from theView menu and open tHgreakpoints window and
breakpoints.

» Then choos®eset Gofrom theRun menu to execute the program.
e Then choosélalt from theRun menu to halt execution to see the trace buffer.

In the Trace window, only the cycles in which the MCU accessed addi&i€ica are displayed.
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Cvcle

Address

-01705  0010ca

-01533
-01540
-01431
-01374
-01333
-01287
-01105
-01070
-00905
-00800
-N0EED

0010ca
0010ca
0010ca
0010ca
0010ca
0010ca
0010ca
0010ca
0010ca
0010ca
0010ca

Label | Code
HOY. L ERI . BERG
HOY. L ER0,BERE
HOY. L ERI . BERG
MO L ER0 . RERS
HOY. L ERI . BERG
HOY. L ERI . BERG
HOY. L ER0 . BERS
HOY. L ERI . BERG
MOY. L ER0 . BERS
HOY. L ERI . BERG
HOY. L ERI . BERG
HOY. L ER0 . BERS

Data
o100
oo
o100
[IR1I]
o100
o100
[IR1I]
o100
[IR1I]
o100
o100
[IR111]

R [hrea |Status
RD ROM FROG
RO ROM PROG
RD ROM FROG
RD ROM PROG
RD ROM FROG
RD ROM FROG
RD ROM PROG
RD ROM FROG
RD ROM PROG
RD ROM FROG
RD ROM FROG
RD ROM PROG

Clock

2

2
2
2
2
2
2
2
2
2
2
2

Probes

mnm
mn
mnm
mn
1

IRET IRGZ

Source

HIGH HIGH

HIGH
HIGH
HIGH
HIGH
HIGH
HIGH
HIGH
HIGH
HIGH
HIGH
HIGH

HIGH
HIGH
HIGH
HIGH
HIGH
HIGH
HIGH
HIGH
HIGH
HIGH
HIGH

Figure 4.38 Trace Window (When Trace Filter is Specified)
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4.10 Measuring the Performance

By using the performance analysis function in the HDI, you can measure the performance of a
program. The results are displayed as a histogram or as percentages.

4.10.1 Selecting the Measurement Conditions
Select the conditions for measurement as follows:

« SelectPerformance Analysisfrom theView menu or click théA button in the toolbar and
open thePerformance Analysisdialog box.

» Click theConditions button and open theerformance Analysis Conditionswindow.

« After clicking No. 1in thePerformance Analysis Conditions click theEdit button and open
thePerformance Analysis Propertiedialog box.
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The following dialog box will be displayed to allow selection of the measuring conditions.

Performance Analysis Properties

Measurement Method :

ime Of Specified Range Measurement N

]|

Hange Name : ’

Hange

Start Address : iStartup_\J’ECT
End Address : iStartup_\J’ECT

0K

Cancel

Help

Figure 4.39 Selecting the Conditions for Measurement

« SelectTime Of Specified Range Measuremerfrom Measurement Methodto measure the

performance over the specified range.
* Input Rangel as tiieange Name

e Input addres$i'10c8 as theStart Addressand addressl'120c as theEnd Address

* Click OK to select the conditions.

This completes the setting filio.1
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In thePerformance Analysis Conditionswvindow, the conditions selected in tRerformance
Analysis Propertiesdialog box are displayed.

Performance Analysis Conditions
Address Control Mode ————————————— Time Measurement Unit
&~ PC @ 160 ns
 Prefetch © 40 ns
¢ 20 ns
" Target

Mo Condition

Analysis Range H'O000010CE H'0000120C

1
2
3
4
5
&
7
a

Edit I Delete Del All 0K Cancel Help

Figure 4.40 Displaying the Measurement Conditions
¢ Click OK to set the measurement conditions.

Now, the performance of the execution in the address fdiige8 toH'120c can be
measured.

* Click Closeand close th@erformance Analysisdialog box.

» SelectReset Gofrom theRun menu or click thé&resetGo button in the toolbar, and execute
the program from the beginning.

The program will stop at addreldslO4e .
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4.10.2 Displaying the Analysis Results
The performance analysis results are displayed as a histogram or as percentages.

» SelectPerformance Analysisfrom theView menu or click thé?A button in the toolbar and
open thePerformance Analysisdialog box.

Performance Ana
Ho Hame Hode Rate O0——10——20——30—40—50——B0—-70———80——90—-1(a
1 Analysis Range 17% RExpyixs
2
3
4
5
6
7
8 -
1] | H

Caonditions Close | Help |

 Yalue

Figure 4.41 Displaying the Analysis Results (1)
The performance analysis results are displayed as a histogram and as percentages.

* Click Value.
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Performance fnalvsiz

Hame Mode Eate RUH-TIME Count -
Analy=is Range 17% (00h 00min 00= 000m= 696u=s 640ns= 0

Ho
1
2
3
4
5
£
7
8
Kl

Conditions Close ‘ Help ‘

Figure 4.42 Displaying the Analysis Results (2)

The analysis results are displayed as percentages and as the actual time measured.

411 Bus Monitor

You will be able to refer to the contents of memory in realtime (minimum time to update the
window is 1s) as shown in the example window below when you execute the user program.

e ChooseBus Monitor Window... from theView menu.

Open Buz Monitor Menu

Select Bus Monitor Function
" Set Address For Trigger

= Set Address For RAM Monitor

1] 4 Cancel

Figure 4.43 Open Bus Monitor Menu Dialog Box

¢ ChooseSet Address For RAM Monitor from the Select Bus Monitor Function and click
OK.
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» Select the check box left Monitor 1 and input H'00ffcfO0, choose Access, then click the
OK button.

Set Address For RAM Monitor |
Address Display Data
¥ Monitorl : |H'00FFCFOD & Access 256 Byte
[~ Monitor2 : |H'I]I]FFC£II]I] * fccess) ) 256 Byie
™ Monitor3 : IH'I]I]FFCdI]I] * fccess, ) 256 Byie
[C Monitord : IH'I]I]FFCEII]I] ) Access € 266 Byie
[~ Monitorh : IH'I]I]FFCdI]I] * fccess) 0 Z5B Byie
[~ Monitorb : |H'I]I]FFC£II]I] * Access € 256 Byie
[ Monitor? : IH'I]I]FFCdI]I] * ficcess) 0 ZhB Byie
™ Monitord : IH'I]I]FFCEII]I] * fccess, ) 256 Byie

Delete All | 1] 4 Cancel

Figure 4.44 Set Address For RAM Monitor Dialog Box
* ChooseReset Gofrom theRun menu or click théReset Gobutton on the tool bar.

You can now watch the memory contents being updated in realtime (minimum time for updating
the window is 1s) as shown in the example window below.

In this tutorial, since the user program stops at PC breaks, only accessed addresses can be
confirmed.
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B RAM Monitor Display For Address 1 Setting H=
lAddress Data

OOFFCFO0
OOFFCF10
DOFFCFZ0
OOFFCF 30
OOFFCF40
DOFFCFS0
DOFFCFB0
OOFFCF70 B0 00 12 S 00 0A 00 00 24 &5 00 00 26 02 00 00
OOFFCFEQ 3L CH 00 00 33 ES 00 00 3F BE Q0 00 42 42 Q0 00
OOFFCFS0 47 9F 00 00 6B 0OC 00 00 6D AE 80 00 13 00 00 00
OOFFCFAD 00 05 00 00 00 00 QO 00 00 00 OO0 00 12 BS 00 FF
OOFFCFEO  CF ES Q0 00 10 AC 7A DA 24 69 00 0a 00 00 3F BE
OOFFCFCO 00 00 74 DA 00 00 6D AE 00 00 6B 0OC 00 00 47 9F
OOFFCFDO 00 00 42 42 00 00 3F BE 00 00 33 ES5 00 00 31 C5
OOFFCFEO 00 00 26 02 00 00 24 6% 00 FF CF ES 00 00 10 0a
OFFCFFO

Figure 4.45 RAM Monitor Display

412  Stack Trace Function

By using the stack trace function, you can check the history of functions called when user
programs stopped and the results of having allocated automatic variables.

« Double click the BP column, including address H'1090, irPttoeggram window and set PC
Break.

» SelectReset Gofrom the Run menu or click tHeeset Gobutton in the toolbar and execute
the program from the initial position. The program execution stops at address H'1090 by PC
Break that has been set.

» SelectStack Tracefrom theView menu and open tHgtack Trace window.

e Click in theStack Tracewindow with the right mouse button, sel&iew Setting from the
pop-up menu, and open tBéack Trace Settingwindow.

» CheckParameter, Local Variable, andHexadecimalin theStack Trace Settingwindow
and clickOK.
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i Stack Trace M=l E3
kEand |MName Walue

F sortilong®] I 0x00001090 }

P a Ox00ffcfcc L ERZ F (Tong*)

L t

L i H'bfsd4 { E3 1 (int)

L E H'QOoO { E& } (int)

L H'bc7e { R3 } {int)

L gap H'Offe { rR6E + (int)

F main () I 0x00001044 1}

L i H'O0Da { R4 1 (int)

L a T 0x00ffcfcd 3 (ong[107)

L i H'00000ffe { ERE } Clong)

L min H'000QOFfe { Ox00ffcffo } (volatile Tong)

L max H'00003f54 { Oxooffcfec } (wolatile long)

KX i

Figure 4.46 Stack Trace Window
You can see that the PC is currently in the sort function and is called from the main function.

Note: This function can be used only when a load module with debugging information in
Dwarf2 format has been loaded.

4.13 Coverage Function

When the coverage function is used, you can check what instruction has been executed and wh
memory has been accessed when the user program stopped.

* Remove all break points by selectibDglete All from the pop up menu appeared by clicking
the right button of mouse on tBeeakpoints window.

» SelectReset Gofrom theRun menu or click thékeset Gobutton in the toolbar and execute
the program from the initial position. When the state of the status bar beStamhes =
SLEEP], click the Stop button on the toolbar and stop the program execution.

* SelectCoveragefrom theView menu and open théoverage Mainwindow.

« Click Display Coverage Updatebutton in theCoverage Mainwindow, reflect the results of
execution, and selebfl2 bytesfrom Display Scaledrop down list box.

* Input address H'1000 for the display start address oduting to addressdialog box appeared
by double-clicking the graph area.

The program execution history is displayed vidisplay Key colors in the graph area.
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e mory

Loaded
Wi ite
Fead
Thetr.

Q07000 fddress: 1106 011 FF
Memory: RO

—5rale

1 x “

32 Brytes

— Dizplay Key

Loaded £ Rom
EEFRCM
FamM

L0

Wik ittem
Civernr itten
Erazed

Read

Ihztr. Fetch
Branch taken
Branch nat taken Save to CEW

[ieplay Goverase [pdate

Manual Update

Help Clear Data

Figure 4.47 Coverage Main Window

Clicking theSave to CSVbutton in theCoverage Mainwindow saves this coverage result with
the CSV-file format.

For details on the above functions, refer to the online help. Online help can be displayed by
clicking theHelp button in any window or pressing thé key.

4.14  Saving the Session

Before exiting, it is good practice to save your session, so that you can resume with the same
E6000 emulator and HDI configuration at your next debugging session.
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ChooseSave Sessiofrom theFile menu.
ChooseExit from theFile menu to exit HDI.
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415 What Next?

This tutorial has introduced you to some of the key features of the E6000 emulator, and their use
in conjunction with the HDI. By combining the emulation tools provided in the E6000 emulator
you can perform extremely sophisticated debugging, allowing you to track down hardware and
software problems efficiently by precisely isolating and identifying the conditions under which
they occur. For details on HDI operation, refer to the Hitachi Debugging Interface User's Manual,
supplied separately.
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Section 5 Diagnostic Test Procedure

This section describes the diagnostic test procedure using the E6000 emulator test program.

5.1 System Set-Up for Test Program Execution

To execute the test program, use the following hardware; do not connect the user system interfe
cable and user system.

» AE-4 E6000 emulator (HSOAE4XEPI61H)
* Host computer (MS-DOS)

» E6000 PC interface board (One of the following interface boards is shown in this manual.
Prepare a suitable one according to your PC interface specifications.)

ISA bus interface board (HS6000EII0O1H)
PCI bus interface board (HS6000EIC01H, HS6000EIC02H)
PCMCIA interface card (HS6000EIPO1H)
LAN interface adapter (HS6000ELNO1H)

1. Install the E6000 PC interface board in the host computer and connect the supplied PC
interface cable to the board.

Connect the PC interface cable to the AE-4X E6000.

Connect the supplied AC adapter to the AE-4X E6000.

Initiate the host computer to make it enter DOS prompt command input wait state.
Turn on the E6000 switch.

a kv
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5.2 Diagnostic Test Procedure Using Test Program

Insert the CD-R (HSOAE4EPI61SR supplied with the E6000) into the CD-ROM drive of the host
computer by pressing the Shift key, move the current directory to <Drive>:\Diag with a command
prompt, and enter one of the following commands according to the PC interface board used to
initiate the test program:

1. ISA bus interface board (HS6000EII01H)
>TMOAE4X —ISA (RET)

2. PCl bus interface board (HS6000EIC01H, HS6000EIC02H)
>TMOAE4X —PCl (RET)

3. PCMCIA interface card (HS6000EIPO1H)
>TMOAE4X —PCCD (RET)

4. LAN interface adapter (HS6000ELNO1H)
>TMOAE4X —ELN (RET)

The HDI must be installed before the test program is executed.

Be sure to initiate the test program from <Drive>:\Diag. Do not initiate it from a directory other
than <Drive>:\Diag, such as <Drive>:\Diag\TMOAE4X (RET). If the test program is initiated
when the current directory is not <Drive>:\Diag, the test program will not operate correctly.

When =S is added to the command line such as > TMOAE4X —ISA —S (RET), steps 1 to 24 will be
repeatedly executed. To stop the execution, enter Q.

Notes: 1. When the CD-R is inserted into the CD-ROM drive without pressing the Shift key,
the HDI installation wizard is automatically started.
In such a case, exit the HDI installation wizard.
2. <Drive> is a drive name for the CD-ROM drive.

3. Do not remove the CD-R from the CD-ROM drive during test program execution.

Messages and test contents displayed during the tests are as follows. You can perform tests No.
through No. 24. (The testing time is about 20 minutes when you use a PCl interface card on
Windows' 98 at 333 MHz with 64 MB of main memory.)
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Message

E6000 AE-4X Emulator Tests Vn.m
Copyright (c) 2001 Hitachi Ltd.

Loading driVer..........coccviviieeeiieeeseeees

Initializing driver............cooov i, OK
Searching for interface card ............ccccceeeeviiiee e, OK
Checking emulator is connected .............cccvveeeeennes OK
Emulator board information:
Main board ID: H'5 Emulation board ID:
HITACHI

Description

Test program start message. Vn.m
shows the version humber.

OK (Use PC8hows that the driver software for

the PC interface board has been
normally loaded.

Shows that the driver software for
the PC interface board has been
normally initialized.

Shows that the PC interface board is
correctly installed in the host
computer.

Shows that the E6000 emulator is
correctly connected to the host
computer.

Shows the ID number of the lower
H' 1c board of the E6000 emulator
(always 5).

Shows the ID number of the upper
board of the E6000 emulator
(always 1c).
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1) Test Register

A) IDRO REQISLEN ....eveieiiiiiie e OK
B) PAGE REQISIEN ...ooiiiiiiiiiiiie e OK
C) TRACE G/A REQISLEN ....evviiiiiieiiiiiee e OK
D) PERFM G/A REQISEN .....oviiiiiiiiciiiieieee e OK
E) CES G/A REQISIEr ....vviiiiiiiiiiiiieceeee e OK
F) IDRL REGISIEN ...eeeiiiiiiieiiiiie et eeee e OK
G) IDR2 REJISIEN ...eiiiiviieiiieee et OK
H) EEMAX REQISEEr .....oviiiiiiiiiiiiiiiieeeeeeeeieee e OK
[) CHIPTYPE REQIStEr ...vviveiiieie e OK
2) Test DPRAM
A) DECOAE TESL ...vvviiiiiiiec ittt OK

B) Marching Test

3) Test Firmware RAM
A) Decode Test page [H'700 - H'71f]

4) Test Trace memory
A) Decode Test page [H'000 - H'04f]

(LOWET 32K) oeiiiiit ettt OK
B) Marching test page [H'000 - H'04f] (Lower 32K)
................................................................................... OK
C) Decode Test page [H'000 — H'04f]
(UPPEN B2K) ...t et OK
D) Marching test page [H'000 — H'04f]
........................................................ (Upper 32K).......OK
5) Test Map control memory
A) Decode Test page [H'200 - H'271]
..................................................................................... OK
B) Marching test  page [H'200 - H'27f]
..................................................................................... OK
C) Coverage RAM TeSt......cccuviiiieriiiiee e OK

D) Coverage RAM Test2 page [H900 — H'9ff] H'a00
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Shows the check results for the
registers in the E6000 emulator.

Shows the results of decoding test
and marching test for the dual-port
RAM in the E6000 emulator (normal
completion).

Shows the results of decoding test
for the firmware RAM in the E6000
emulator (normal completion).

Shows the results of marching test in
the E6000 emulator (normal
completion).

Shows the results of decoding test
for the trace RAM in the E6000
emulator (normal completion).

Shows the results of marching test in
the E6000 emulator (normal
completion).

Shows the results of decoding test
for the mapping RAM in the E6000
emulator (normal completion).

Shows the results of marching test in
the E6000 emulator (normal
completion).

Shows the results of decoding test
for the Coverage RAM in the E6000



..................................................................................... OK
6) Test Internal ROM and RAM

A) Decode Test (Internal ROM) .......cccceeveeeiviiinnnene. OK

B) Marching test (Internal ROM) .........cccceeovviniiennnnn. OK

C) Decode Test (Internal RAM) .....oooovvviiiiieeeeeeiiins OK

D) Marching Test (Internal RAM) ......cocovviinieeeinnnenn. OK
7) RESERVED
8) Test Emulation RAM STEP Operation

A) Step OPEration ........ccoccveeeeriiiieerieee e OK
9) Test Keybreak

KeY Break ......ocvvviiiiiiiiiieee e OK
10) Test Emulation RAM Hardware Break

A) GRD Break........cocoviiiiiiiiiic e OK

B) WPT Break .......ccoviiiiiieiiiiee e OK
11) Test Internal ROM Write-Protect

A) ROMWR TESE c.evviieiiiiie et iee e eaeee e OK
12) Test Hardware Break

A) Break Point Initialized............cccccovviiiiiiieceeen OK

B) Event Detectors CES channel 1-12 ........................ OK

C) Test SequENCINg 1 ....c.ovvivrieieeiieee e OK

D) Check Range Break .........cccccvveiiiieeiiiiieec e OK

E) Range Break Test for Data .........ccccecvvveiriieeeinnnenn. OK

F) Check Compare Either .........ccccceiiiiiiiiiiiiieeiee OK

HITACHI

emulator (normal completion).

Shows the results of decoding and
marching test for the emulation
RAM in the E6000 emulator (normal
completion).

Shows the check results for the step
execution controlling circuits in the
E6000 emulator (normal
completion).

Shows the check results for the
forced break controlling circuits in
the E6000 emulator (normal
completion).

Shows the check results for the
illegal access break controlling
circuits in the E6000 emulator
(normal completion).

Shows the check results for internal
ROM controlling circuits in the
E6000 emulator (normal
completion).

Shows the check results for
hardware break controlling circuits
in the E6000 emulator (normal
completion).
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13) Test Emulation RAM Trace Shows the check results for the

A) FTEE TTACE....ectieiieiie ettt ee e ok trace controlling circuits in the
B) RANGE TTACE ....vereeeeeeeeeeeeeeeeeeeeeeeeeeeeresseeeereeesenns ok E6000 emulator (normal
C) POINt t0 POINt TFACE ... ok completion).
D) Start and Stop Event Trace .........cccovcvvvveviveveeniineenn. OK
E) Trace memory Overflow.........cccccooevivievieeiiiiiiinenenns OK
F) Time STAMP TracCe.......cccoovviuivieiieeeeesicciiiieeee e OK
G) Start and Stop Event Trace Test2 .........cccceeeeeennnns OK
H) ASEJTC bit Trace TeSt......ccccvvveriieeeirriee e OK
14) Test Runtime Counter Shows the check results for execution
A) Runtime Counter (9.8304MHZ) ...........ccoovvveorerrveen. ok time measurement circuits in the.
B) Runtime Counter (7.1424 MHZ) .......ovvoooovvveee.. ok E6000 emulator (normal completion).
C) Runtime Counter (4.9152 MHZ) .......ccccoccveeeiviiinnns OK
D) Runtime Counter (3.5712 MHZ) .........coccceevineenne OK
E) Runtime Counter (2.4576 MHZ) .........ccccoveevineeenne OK
F) Runtime Counter (1.7856 MHZ) ..........ccccceevvvveens OK
15) Test Emulation Monitor Shows the check results for monitor
A) EMA23 = EMAO ..o ok controlling circuits in the E6000
B) ACST2 = ACSTO .oeeeeeeeeeeeeeeeeeeeeerereerereees ok emulator (normal completion).
C) ST = STO et OK
D)ASE BRKACK ..ottt OK
E) CNN .ottt OK
F) RESERVED
G) INST e OK
H) HLT BIT (MONIT20: DB) ...cocvovecevrceeierecerinene OK
1) EVAGDD BIT (MONIT20: D5) ...cccoveverririrnnee. OK
J) RF_VCC BIT (MONIT2E: D3) ..coocvvvvveeiieean OK
16) Testing PERFM G/A Shows the check results for
A) Time Measurement..............cocoevveeeerereererssneneens OK execution time measurement
B) RESERVED controlling circuits in the E6000
C) Subroutine Count Measurement ...................c......... ok emulator (normal completion).
D) Timeout Function (TIMOT Bit.........cccccceeeeeeiiiinnns OK
E) Timeout Function (TIMOP Bit..........cccceeeeviiieennns OK
17) Test Bus Monitor Shows the check results for bus
A) REGISIET TEST ovveeeeeeeeeeeeeeeeeeeeerereeeeeeeee e ee s, ok monitor circuits in the E6000
B) Parallel RAM teSt ...........cccoevrereeereeeeeereeererreenaes ok emulator (normal termination).
C) SPRSEL2 teSt ..ocoiiiiiiiieieee e OK
D) RAM MONItOr teSt ....ccooiiiiiiieeee e OK
18) RESERVED
19) Test Go Reset Shows the check results for
A) GORESEL.....ceuieiirierierieeis e ok GoReset controlling circuits in the
B) BUS 00>FF TESt....oorroevvvererssoevenessssoosenes oo ok E6000 emulator (normal
termination).
HITACHI

86



20) Test PC_CVR Shows the check results for

A) RESERVED coverage controlling circuits in the
B) ALL Coverage TeSt 2 ......ccoovivrericnieeniieeee e OK E6000 e_mulator (normal
completion).
C) Area Coverage TeSt 1 .....ccoveiviirireiniieie e OK
D) Area Coverage TeSt 2.......cccvevrieieeiniiine e OK
E) Area Coverage Test 3 ....cveeiiiiieennieee e OK
F) C1 CoVerage TeSt....ooiuieeiiiieee it e OK
G) CLCoverage TESE 2.....ovveiiiiieeeiiiiee e e OK
H) LID2BCC COVEIAQE ....eeeieaeeeaiaiiiiiieeeaaaeaaaiiieeeeeean s OK
21) Test EEPROM Shows the check results for writing
— to EEPROM/rewriting to
1) Decos 165 (POMSEL Bt 0 oK EEPROMlerasing and is erasing
A-2) Decode Test (PBMSEL bit: 1 ....cc.ccoovvivivnneen.n. OK time, EEMAX Brea'k write-protect
controlling circuits in the E6000
A-3) EEPMOV By UserRun .........ccccoeovvviiiiiiiieee e, OK emulator (normal completion).
A-4) Shift Address TeSt......ccceveeeeviiiiiiieiieeeee s OK
B) EEPROM TEST (ECR Reg OC1, 0=0, 0) No.2 ....OK
C) EEPROM TEST (ECR Reg OC1, 0=0, 1) ............. OK
D) EEPROM DELETE TEST (ECR Reg OC1, 0=1, 0) ..OK
E) EEPROM PROTECT TEST ...oevviviiiiiiieeee e, OK
F) EEMAX TEST 1 iiiiiiiiiieeeiie e OK
G) EEMAX TEST 2 i OK
H) EEMOV ON EEPROM TEST .....cccoviiiieiiiiieene OK
1) EEPMOV TIME MEASUREMENT TEST............. OK
J) EEPROM WR TEST ..cooiiiiiiiiiiiee e OK
K) EMR TEST ..ttt OK
22) Test Double Stack, /O Stack Shows the check results for Double
A) DOUDIE StACK TESE ....vveieeeeeeeeeeeeeeeeeeeee e OK Stack, I/O Stacks and RAM Stack

B) I/O Stack Test 1
C) I/0O Stack Test 2

ok controlling circuits in the E6000
ok €mulator (normal completion).

D) RAM Stack TeSt 3 ....uviiiiiieiieeicciieee e OK
23) Test SUB_CHIP Shows the check results for sub-chip
A) RAM TESE eeereeeeeeeeeeeeeeesseeeeeeeeeeeeeeee s ok bus circuitin the E6000 emulator
B) MLTIRQ LiN€ TESt . vveroveerreeeeeseeeeeseeeeeeereesee ok (normal termination).
C) MLTMON Line TeSt ..couiiiiiieieeee e OK
D) MLTCONT LiN€ TeSt...uueiiiieeeiiiiiieieee e OK
E) MLTRES LiN€ TeSt....ueiiiiiiiiiiiiiiieieeee e OK
F) MLTSLEEP Line TeSt......uueiiieiiiiiiiiiieeeeee e OK
G) MLTIO LINE TSt i OK
H) UART,TIMER Register Test ......ccccccceeiviiiiiiinnenen. OK
I) RF Register TeSt.. ...t OK
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24) Test DATA_CVR Shows the check results for
A) ALL Coverage Test 1 coverage controlling circuits in the
B) Area Coverage Test 1 E6000 emulator (normal

D) Area Coverage Test 2 completion).
F) RDWR Coverage TeSt.....ccocvveeeeeiiiiiiiieeieee e OK
G) EEPWR Coverage TeSt ....ccuvvviieeieeiiiiiiiiieee e OK
H) 10 Coverage TeSt. .. OK

Tests run for OH: 20M: 46S
Tests passed, emulator functioning correctly

When -S is added to the command line, steps 1 to 24 will be repeatedly executed.
When detecting an error, the test program displays ERROR and stops execution. In this case, tht
emulator hardware may be malfunctioning. Inform a Hitachi sales agency of the test results in
detail.

HITACHI
88



Appendix A Command Line Functions

This section lists the E6000 emulator command line functions.

Command Type:
General: HDI general commands
Specific: Commands specific to the E6000 emulator

For HDI general command line functions, refer to the Hitachi Debugging Interface User's Manue
or the on-line help. For E6000-specific commands, refer to the on-line help. To display the on-
line help, enter the following in thtommand Line window:
help <command>

<command>: Command name or its abbreviation

Table A.1 Command List

Abbrevia- Command

Command Name tion Type Description
! — General Comments
ACCESS AC General Sets operation for invalid access
ANALYSIS AN Specific Enables or disables the
performance analysis range
ANALYSIS_RANGE AR Specific Sets or displays the
performance analysis range
ANALYSIS_RANGE_DELETE AD Specific Cancels the performance
analysis range
ASSEMBLE AS General Assembles a program
ASSERT — General Checks conditions
BREAKPOINT / EVENT BP, EN Specific Sets a breakpoint or an event
BREAKPOINT_CLEAR, BC, Specific Clears a breakpoint or an event
EVENT_CLEAR EC
BREAKPOINT_DISPLAY, BD, Specific Displays breakpoints or events
EVENT_DISPLAY ED
BREAKPOINT_ENABLE, BE, Specific Enables or disables a breakpoint
EVENT_ENABLE EE or an event
BREAKPOINT_SEQUENCE, BS, Specific Defines or clears a breakpoint or
EVENT_SEQUENCE ES event sequence
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Table A.1 Command List (cont)

Abbrevia- Command

Command Name tion Type Description

CLOCK CK Specific Sets the CPU clock rate in
the E6000 emulator

COVERAGE Ccv Specific Displays coverage
information

COVERAGE_CLEAR CcC Specific Clears coverage information

DEVICE_TYPE DE Specific Selects the target device in
the E6000 emulator

DISASSEMBLE DA General Disassembles and displays
a program

EEPROM_DISPLAY EP Specific Displays protected areas of
EEPROM

EEPROM_MAP EM Specific Sets or cancels protected
areas of EEPROM

ERASE ER General Clears the contents of the
Command Line window

EVALUATE EV General Evaluates an expression

FILE_LOAD FL General Loads an object program
file

FILE_SAVE FS General Saves memory contents in
a file

FILE_VERIFY FV General Verifies memory contents
against file contents

GO GO General Executes a user program

GO_RESET GR General Executes a user program
from the reset vector

GO_TILL GT General Executes a user program
until a temporary breakpoint

HALT HA General Stops user program
execution

HELP HE General Displays the help message
for the command line or the
command

INITIALISE IN General Initializes platforms

LOG LO General Operation of logging files
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Table A.1 Command List (cont)

Abbrevia- Command

Command Name tion Type Description

MAP_DISPLAY MA General Displays the memory map
information

MAP_SET MS Specific Sets memory mapping

MEMORY_DISPLAY MD General Displays memory contents

MEMORY_EDIT ME General Modifies memory contents

MEMORY_FILL MF General Fills the memory with the
specified data

MEMORY_MOVE MV General Moves a memory block

MEMORY_TEST MT General Tests a memory block

QUIT QuU General Terminates the HDI

RADIX RA General Sets a radix for input value

REFRESH RF Specific Updates the memory-
related windows

REGISTER_DISPLAY RD General Displays the MCU register
values

REGISTER_SET RS General Sets the MCU register
values

RESET RE General Resets the MCU

SLEEP — General Delays command execution

STEP ST General Performs single-step
execution in instruction unit
or source line unit

STEP_OUT SP General Step out of the current
function

STEP_OVER SO General Performs step-over
execution

STEP_RATE SR General Set rate for multiple steps
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Table A.1 Command List (cont)

Abbrevia Command

Command Name tion Type Description

SUBMIT SuU General Executes an emulator command
file

SYMBOL_ADD SA General Adds a symbol

SYMBOL_CLEAR SC General Deletes a symbol

SYMBOL_LOAD SL General Loads a symbol information file

SYMBOL_SAVE SS General Saves a symbol information file

SYMBOL_VIEW YY) General Displays a symbol

TEST_EMULATOR TE Specific Tests the E6000 emulator
hardware

TIMER TI Specific Sets or displays the timer
minimum measurement unit for
execution time measurement

TRACE_ALL TL General Displays trace data

TRACE_ACQUISITION TA Specific Sets or displays trace acquisition
information

TRACE_COMPARE TC Specific Compares trace data

TRACE_SAVE TV Specific Saves trace data

TRACE_SEARCH TS Specific Searches for trace data

USER_SIGNALS us Specific Enables or disables user signals

Note: No commands are available for the bus monitor functions.
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