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Notice

All information included in this document is current as of the date this document is issued. Such information, however, is
subject to change without any prior notice. Before purchasing or using any Renesas Electronics products listed herein, please
confirm the latest product information with a Renesas Electronics sal es office. Also, please pay regular and careful attention to
additional and different information to be disclosed by Renesas Electronics such as that disclosed through our website.

Renesas Electronics does not assume any liability for infringement of patents, copyrights, or other intellectual property rights
of third parties by or arising from the use of Renesas Electronics products or technical information described in this document.
No license, express, implied or otherwise, is granted hereby under any patents, copyrights or other intellectual property rights
of Renesas Electronics or others.

Y ou should not ater, modify, copy, or otherwise misappropriate any Renesas Electronics product, whether in whole or in part.

Descriptions of circuits, software and other related information in this document are provided only to illustrate the operation of
semiconductor products and application examples. Y ou are fully responsible for the incorporation of these circuits, software,
and information in the design of your equipment. Renesas Electronics assumes no responsibility for any losses incurred by
you or third parties arising from the use of these circuits, software, or information.

When exporting the products or technology described in this document, you should comply with the applicable export control
laws and regulations and follow the procedures required by such laws and regulations. 'Y ou should not use Renesas
Electronics products or the technology described in this document for any purpose relating to military applications or use by
the military, including but not limited to the development of weapons of mass destruction. Renesas Electronics products and
technology may not be used for or incorporated into any products or systems whose manufacture, use, or sale is prohibited
under any applicable domestic or foreign laws or regulations.

Renesas Electronics has used reasonable care in preparing the information included in this document, but Renesas Electronics
does not warrant that such information is error free. Renesas Electronics assumes no liability whatsoever for any damages
incurred by you resulting from errors in or omissions from the information included herein.

Renesas Electronics products are classified according to the following three quality grades: “Standard”, “High Quality”, and
“Specific’. The recommended applications for each Renesas Electronics product depends on the product’s quality grade, as
indicated below. You must check the quality grade of each Renesas Electronics product before using it in a particular
application. You may not use any Renesas Electronics product for any application categorized as “ Specific” without the prior
written consent of Renesas Electronics. Further, you may not use any Renesas Electronics product for any application for
which it is not intended without the prior written consent of Renesas Electronics. Renesas Electronics shall not be in any way
liable for any damages or losses incurred by you or third parties arising from the use of any Renesas Electronics product for an
application categorized as“ Specific” or for which the product is not intended where you have failed to obtain the prior written
consent of Renesas Electronics. The quality grade of each Renesas Electronics product is“ Standard” unless otherwise
expressly specified in a Renesas Electronics data sheets or data books, etc.

“Standard”: Computers; office equipment; communications equipment; test and measurement equipment; audio and visual
equipment; home el ectronic appliances, machine tools; persona electronic equipment; and industria robots.

“High Quality”: Transportation equipment (automobiles, trains, ships, etc.); traffic control systems; anti-disaster systems; anti-
crime systems; safety equipment; and medical equipment not specifically designed for life support.

“Specific™: Aircraft; agrospace equipment; submersible repeaters; nuclear reactor control systems; medical equipment or
systems for life support (e.g. artificial life support devices or systems), surgical implantations, or heathcare
intervention (e.g. excision, etc.), and any other applications or purposes that pose a direct threat to human life.

Y ou should use the Renesas Electronics products described in this document within the range specified by Renesas Electronics,
especialy with respect to the maximum rating, operating supply voltage range, movement power voltage range, heat radiation
characteristics, installation and other product characteristics. Renesas Electronics shall have no liability for malfunctions or
damages arising out of the use of Renesas Electronics products beyond such specified ranges.

Although Renesas Electronics endeavors to improve the quality and reliability of its products, semiconductor products have
specific characteristics such as the occurrence of failure at a certain rate and malfunctions under certain use conditions. Further,
Renesas Electronics products are not subject to radiation resistance design. Please be sure to implement safety measures to
guard them against the possibility of physical injury, and injury or damage caused by fire in the event of the failure of a
Renesas Electronics product, such as safety design for hardware and software including but not limited to redundancy, fire
control and malfunction prevention, appropriate treatment for aging degradation or any other appropriate measures. Because
the evaluation of microcomputer software alone is very difficult, please evaluate the safety of the final products or system
manufactured by you.

Please contact a Renesas Electronics sales office for details as to environmental matters such as the environmental
compatibility of each Renesas Electronics product. Please use Renesas Electronics products in compliance with all applicable
laws and regulations that regulate the inclusion or use of controlled substances, including without limitation, the EU RoHS
Directive. Renesas Electronics assumes no liability for damages or losses occurring as a result of your noncompliance with
applicable laws and regulations.

This document may not be reproduced or duplicated, in any form, in whole or in part, without prior written consent of Renesas
Electronics.

Please contact a Renesas Electronics sales office if you have any questions regarding the information contained in this
document or Renesas Electronics products, or if you have any other inquiries.

(Note 1) “Renesas Electronics’ as used in this document means Renesas Electronics Corporation and also includes its majority-

owned subsidiaries.

(Note2) “Renesas Electronics product(s)” means any product developed or manufactured by or for Renesas Electronics.
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IMPORTANT INFORMATION

e READ this user’s manual before using this emulator product.

e KEEP the user’s manual handy for future reference.

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

CPUBD:

Throughout this document, the term “CPUBD” shall be defined as the H8S Super Low Power Series Low-cost CPU
Board, CPUBD-38004F produced only by Renesas System Solutions Asia Pte. Ltd. excludes all subsidiary products.

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

Purpose of the Product:

This product is a development-supporting unit for use as training and evaluation tool. The product must only be
used for the above purpose.

Improvement Policy:

Renesas System Solutions Asia Pte. Ltd. (hereafter collectively referred to as Renesas) pursues a policy of
continuing improvement in design, performance, and safety of the emulator product. Renesas 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 Product:

This product should only be used by those who have carefully read and thoroughly understood the information as
well as restrictions contained in the user’s manual. Do not attempt to use the product until you fully understand its
mechanism.

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

Renesas System Solutions Asia Pte.Ltd.
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LIMITED WARRANTY

RENESAS warrants its products to be manufactured in accordance with published specifications and
free from defects in material and/or workmanship. The foregoing warranty does not cover damage
caused by fair wear and tear, abnormal store condition, incorrect use, accidental misuse, abuse, neglect,
corruption, misapplication, addition or modification or by the use with other hardware or software, as
the case may be, with which the product is incompatible. No warranty of fitness for a particular purpose
is offered. The user assumes the entire risk of using the product. Any liability of RENESAS is limited
exclusively to the replacement of defective materials or workmanship.

DISCLAIMER

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

iii
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State Law:

Some states do not allow the exclusion or limitation of implied warranty 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 varies from state to state.

The Warranty is Void in the Following Cases:

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

Restrictions:
1. Earthing (applies only to manual for Renesas hardware products)
This hardware is designed for use with equipment that is fully earthed.
Ensure that all equipments used are appropriately earthed.
Failure to do so could lead to danger for the operator or damaged to equipments.
2. Electrostatic Discharge Precautions (applies only to manuals for Renesas hardware products)
This hardware contains devices that are sensitive to electrostatic discharge.
Ensure appropriate precautions are observed during handling and accessing connections.

Failure to do so could result in damage to the equipment.

All Right Reserved:

This user’s manual and emulator product are copyrighted and all rights are reserved by Renesas. No part of this
user’s manual, all or part, any be reproduced or duplicated in any form, in hardcopy or machine-readable form, by
any means available without Renesas’s prior written consent.

Other Important Things to Keep in Mind:

1. Circuitry and other examples described herein are meant merely to indicate the characteristics and
performance of Renesas Technology’s semiconductor products. Renesas 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 third party or
Renesas.

3. MEDICAL APPLICATIONS: Renesas Technology’s products are not authorized for use in MEDICAL
APPLICATIONS without the written consent of the appropriate officer of Renesas Technology (Asia Sales
company). Such use includes, but is not limited to, use in life support systems. Buyers of Renesas Technology’s

products are requested to notify the relevant Renesas Technology (Asia Sales offices) when planning to use the
products in MEDICAL APPLICATIONS.

Figures:

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

Limited Anticipation of Danger:

Renesas cannot anticipate every possible circumstance that might involve a potential hazard. The warnings in this
user’s manual and on the emulator product are therefore not all inclusive. Therefore, you must use the emulator
product safely at your own risk.

iv
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PREFACE

About this manual

This manual explains how to install and setup the H8/38004F CPU board for evaluating the performance
of the H8/38004F microcomputer. Hereafter, the H8/38004F CPU board shall term as ‘CPUBD’.

Operation using the HEW pure debugger is also detailed in the manual.

1. Introduction

Gives an introduction about the CPU board, package, specification and functions.

. Installation

Explains how to install the hardware and accompanied software to a host computer.

. Setup of HEW (Pure Debugger) for CPU Board

Describes the setup steps before embarking on a new project development.

. Performing Emulation

Describes the various functions available in HEW

. Usage Constraints

Highlights the various constraints that may encounter by user when operating the CPU board.

. Hardware

Explains the various hardware blocks in the CPU board.

. Monitor software

Explains the purpose of the monitor software, the implementation requirements and how to use the
monitor software.

. Flash Programming

Explains the difference between two programming modes and how CPU board operates in these
modes.

. Tutorial

Provides a step-by-step guide in using the CPU board to perform debugging.

10. Demonstration Program

Provides two demonstration programs for user to have hands-on experience with the CPU board.

vi
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11. Trouble-Shooting

Advises on some basic fault finding methods and commonly make mistakes.

Appendix A - CPUBD-38004F Board Layout
Appendix B — H8/38004F Memory Map
Appendix C — Pin Assignment for JP1 ~ JP4
Appendix D - Pin assignment for CON1 & CON2
Appendix E — Schematic drawings

Appendix G - Bill of Materials

Technical Support

The CPUBD is a product for evaluation purposes only. We do NOT supply the same level of support as
for the development tools, however, you may contact the sales offices for downloads and documents.

Related Manuals:
H8S, H8/300 series C/C++ Compiler, Assembler, Optimizing Linkage Editor User’s Manual
HS8/38004 Series, H8/38004F-ZTAT™ Series Hardware Manual

vii
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Section 1. Introduction

H8/38004F CPU board (CPUBD-38004F) is a low cost training and MCU performance

evaluation tool for the H8/300L Super Low Power family series of microcomputers.

It is also implemented with flash programming feature for the H8/38004 F-ZTAT microcomputer. It
contains a QFP-64A package H8/38004F microcomputer on the board.

The H8/38004F CPU board adopts the common HEW that also contains a pure debugger as the user
interface.

The diagram below shows the H8/38004F CPU Board:

Figure 1.1 H8/38004F CPU Board [CPUBD-38004F]
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1.1. Specification

1.1.1. General

» HB8/38004F microcomputer (using HD64F38004H FP-64A device)

= 32Kbytes of FLASH memory (Monitor software uses approx. 6Kbytes)
* 1Kbytes of on-chip RAM (Monitor software work area uses 1Kbytes)

* Two user LED indicators

*  One push button for reset control

*  One boot mode LED indicator

*  One Power LED indicator

= All Input/Output signals are being pulled out for user connection via CON1 & CON2

1.1.2. Serial Communication

= Utilizes Serial Communication Interface 3 via RS-232 DB-9F socket and RS-232 transceiver chip.
* Supports communication at a baud rate of 38,400bps [non-configurable during debugging].

1.1.3. Power Input

* Accept dual DC power supply at +7.5 volt. ~ +9.0 volt only. [Ripple Rejection ratio more then 60dbm]

1.1.4. Memory Map

= If the CPUBD is to be used with debugger, a section in the memory area is reserved for monitor
software. See Appendix B for memory map diagrams.

1.1.5. Interface with Application Board

* Itis designed to interface with any application board via two 30x2pin connector sockets.

* It can be interfaced with the H8/3800 application board (APPBD - 3800) for immediate evaluation.
[For information about H8/3800 application board (APPBD — 3800), please contact the sales office.]

1.1.6. Interface with E10T/ E7 emulator

* Supports E10T and E7 emulator.

1.1.7. Monitor software

* A FLASH-resident debugging monitor software hosted on the CPUBD for performing debugging
operations.
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1.2. CPUBD Functional Blocks

The CPUBD comprises of a H8/38004F microcomputer, serial port, and boot mode control and user
interface.

H8/38004 FZTAT

_| |—i_ 0oscC1 TxDs2 UART . Host
= RxD3, Interface
I—! I—_Q'_— osc2
— e
= FLASH
|_T_ X2 P34 Control
I P95
TEST j
Power-ON
Reset
RES_N |«
RES_SW
q .
‘L_L AVce
I AVss
; Straight Header
— Test points
1/0 Ports 47K
except
Vee P34,P95 Interface
I Vss Connector to

r External Board

NOTE: *1
All signals from MCU are brought out to
2x60-ways straight header pins.

Legend

T 3v3
¢ - Gnd

Figure 1.2 CPU Board Functional Blocks

The boot mode circuitry is necessary to place the CPUBD into Boot mode for programming the FLASH.
To enter into Boot mode, respective jumper headers on the CPUBD must be shorted. SCI3 is used to
program the board’s on-chip flash memory, using the flash programming software built-into the HEW
with pure debugger. If the user is not using the serial port for flash programming the CPUBD or
debugging, this serial port is available to user by switching jumpers J4 and J5.
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The HEW with pure debugger software combined with the monitor software programmed into the
device provides high level debugging via SCI3.

When connecting external analogue signals, it is important that CPUBD is configured properly with
respect to analogue voltage supply and reference. There are two user LEDs on board that can be used by
user for their evaluation and are driven directly by the MCU.

All the I/O signals are being tracked out to four 2x10-way straight header connectors for user access as
well as to two 2x30-way sockets to allow connection to a target board. These I/O signals are available to
user if either flash programming or debugging is not used.
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1.3. Package

The CPUBD is supplied in a package containing the following components:

CPUBD = 38004F

IS L Super Low Powe r Serles CTLU Board
st it s HHAMECAF O IOARTE
T m e St L
1 1.0
;s
o219

Oev.
Sarinl Mo

rrn Sanbutione i b Vi Lk
Chay 3000 1EnAC s Tirmand

Virilan 2aoow,

2

wrw.',.';t,m‘ll:.ns
e e

Figure 1.3 CPUBD-38004F Package

1.3.1. Hardware Components

The hardware components included in the package are listed below.
* 1xH8/38004F CPU Board

* 1 xRS-232 Serial cable

* 1xDC Power Input Jack free-end cable

* 1 x7x2pin connector [not assembled]

* 2 x30x2pin connectors [not assembled]

1.3.2. Software Components

1 x CD ROM containing HEW installer, User’s Manual, Tutorial program Source code, Schematic

drawings

Before proceeding, user has to check that all the items listed in the packing list. Please contact the
relevant Renesas Technology sales office in Asia if any item is missing.

5
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1.4. Summary of CPUBD-38004F functions

Items Specifications

Supported Microcomputers = HB8/38004F

Operating Frequency * 9.8304MHz (System clock)
= 32.768KHz (Sub clock)

Supported Operating Voltage 3.3 Volt. and 5 Volt. Only*!

Host Machine * Recommended Pentium™ III or equivalent processor PC
* Recommended 128Mbytes RAM and 100Mbytes hard disk
space

= Microsoft Windows 98, Windows Me, Windows NT 4.0,
Windows 2000 or Windows XP

* One Serial port

Host Interface = RS-232 Serial Interface
* Baud rate @ 38,400 bps

Supported File Format * Motorola S-type, ELF/Dwarf2
Interface Software * HEW with pure debugger
Emulation Functions * C-source level debugging (e.g. instant watch....)

* Modity and display MCU registers

* Perform real-time emulation of a target program

Memory Functions * Copy, Search, Fill, Load and Save memory functions

* Modifies and displays memory content

Break Functions * PC breakpoints (max. 255)
* Forced break by ESC key
Step Functions = Step In/ Step Out/ Step Over
On-board Programming * Support on-board programming - Boot mode and User mode
User LEDs * Supports two user’s LEDs
Interface with E10T and E7 » Supports E10T and E7emulator
Emulators
Interface with Target system * Supports emulation on a target system.

Power Supply for CPU board = DC +7.5 Volt. to +9.0 Volt. supplied from external input*?

Environmental * Operating Temperature: 10 °C to 35 °C
*  Humidity: 30% to 85% RH

* No condensation and corrosive gas

NOTE: 1. 5 Volt. device would be in production in the 1%t Quarter of 2004
2. For 3.3 Volt. device, a DC supply of 4.5 Volts. would be sufficient to operate the MCU
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Section 2. Installation

2.1. Label of Parts on CPU Board

Figure 2.1 shows the name of each part of the CPUBD.
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Figure 2.1 Names of Parts on CPU Board
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2.2. Installing the CPU Board

Installing the CPUBD requires power and serial connection to a host computer. The serial
communication cable for connecting the CPUBD to a host computer is supplied. The serial connection
cable uses a 1:1 connectivity.

The diagram below shows how to connect the CPUBD to a host machine or notebook computer
equipped with a DB-9P connector.

HOST PC CPUBD
© O
90
DBOP || 9 S 5 : DB9S
04 00
l¢) o 8
O ®
L L 1
RXD (2) ¢ (2) TXD
TXD (3) p(3) RXD
GND (5)«¢ P (5) GND
Figure 2.2 Serial Communication connections

2.3. Communication Port Baud Rate

The baud rate utilized by the CPUBD is FIXED at 38,400bps.
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2.4. Power Supply for CPU Board

The CPUBD requires a D.C. power supply from +7.5 VDC ~ +9 VDC*! at approximately 100mA supplied
to the J1 connector. Prepare the D.C. power supply separately. The power cable is included with this
product. Since total power consumption can vary widely due to external connections, use a power
supply capable of providing at least 250mA at +7.5 VDC * 5%.

When power is supplied to the CPUBD, a PWR LED, D1 is lit; otherwise, check the power connection for
polarity reversal.

Figure 2.3 and Figure 2.4 show the specification of the power connector and the DC plug respectively.

Electrode (+VE) Electrode (-VE)

_\ /7 _2'5mm 2.1lmm
g —

A

Figure 2.3 Power Connector & DC Plug

2.5. Jumpers Options

The CPUBD has several jumpers to allow various settings for the user:

Designator = Jumper Name Jumper Descriptions
]2 3.3 /5V SEL Select either +3.3V or +5.0V depending on operating voltage
of MCU
J3 VCC SEL Select source of power supply
J4 TXD & RXD SEL Select to use either SCI3 receive or P41
J5 Select to use either SCI3 transmit or P42
J6 AVCC SEL Select internal or external AVCC
J7 AVSS SEL Select internal or external AVSS
]8 LED SEL Select either to use D3 or P93
J9 Select either to use D2 or P92
J10 E10T/ E7 SEL Select either to use E10T/ E7 or P33
J11 Select either to use E10T/ E7 or P35
J12 Select either to use E10T/ E7 or P34
J13 BOOT MODE SEL Select either BOOT or USER mode

Table 2.1

List of Jumpers
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2.5.1. Operating Voltage Selection Jumpers for MCU

There are 2 devices for 38004F MCU. The only difference is their operating voltages, which are +3.3V and
+5.0V. In order to cater to both devices, the CPUBD has 2 regulators. However, only the +3.3V regulator
is mounted, as the MCU on the CPUBD is a +3.3V device.

Table 2.1 shows the jumper switch to select either +3.3V or +5.0V operating voltage.

Jumper Name = Jumper Designator = Jumper Selection Descriptions

33/5VSEL ]2 Short Pin 2 to Pin 3 [Default] = Operating Voltage of +3.3V
p g g
[Do not short Pin 1 to Pin 2] is selected

Short Pin 1 to Pin 2 Operating Voltage of +5V
[Do not short Pin 2 to Pin 3] s selected

Table 2.2 Operating Voltage Selection Jumpers for MCU

2.5.2. Power Supply Selection Jumpers for MCU

This is the jumper switch to select the power supply to the MCU. As shown in Table 2.2 below, any
setting not listed in Table 2.2 is not allowed.

Connectto  Jumper  Jumper Jumper Selection Descriptions

Application | Name Designator

Board

Not VCCSEL  J3 Short Pin 2 to Pin 3 Power of MCU is supplied
Connected [Default] from the CPUBD.

[Do not short Pin 1 to Pin 2] = Verify the operating
voltage selected in Table
2.1

Connected Short Pin 1 to Pin 2 Power of MCU is supplied

[Do not short Pin 2 to Pin 3] = from an application board

Table 2.3 Power Supply Selection Jumpers for MCU

2.5.3. Boot Mode Selection Jumpers

This is the jumper switch to place the CPUBD into the boot mode. This is necessary for flashing the
kernel software and monitor software into the FLASH ROM of the H8/38004F microcomputer.

Jumper Name | Jumper Designator Jumper Selection Descriptions
BOOT MODE | J12 Short Pin 2 to Pin 3 [Default] = To place CPUBD into Boot
SEL 113 Short Pin 1 to Pin 2 mode.

Table 2.4 Boot Mode Selection Jumpers

10
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This is the jumper switch to place the CPUBD into the user mode for standalone operation. This is
necessary for flashing of the user software into the FLASH ROM of the H8/38004F.

Jumper Name | Jumper Designator Jumper Selection Descriptions
E10T/ E7 J10 Short Pin 2 to Pin 3 [Default] | To place CPUBD into User
SEL ] ) mode [Normal mode]

J11 Short Pin 2 to Pin 3 [Default]
BOOT MODE | J12 Short Pin 2 to Pin 3
SEL

J13 Short Pin 2 to Pin 3

Table 2.5 User Mode [Standalone] Selection Jumpers [Default]

2.5.,5. User Mode - Interface with Application Board Selection Jumpers

This is the jumper switch to place the CPUBD into the user mode and allow debugging operation with

Application board.
Jumper Name Jumper Designator Jumper Selection Descriptions
LED 8 Short Pin 1 to Pin 2 To enable debugging with
SEL J9 Short Pin 1 to Pin 2 Application board in User
Mode.
TXD & RXD J4 Short Pin 1 to Pin 2
SEL 15 Short Pin 1 to Pin 2
E10T/ E7 J10 Short Pin 1 to Pin 2
SEL J11 Short Pin 1 to Pin 2
BOOT MODE | J12 Short Pin 1 to Pin 2
SEL J13 Short Pin 2 to Pin 3
Table 2.6 User Mode - Interface with Application Board Selection Jumpers

11
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2.5.6. Serial Communication Enable Jumpers

This is the jumper switch to enable the use of SCI3 during debugging. It is also necessary for flashing the
kernel software and monitor software into the FLASH ROM of the H8/38004F microcomputer.

When debugging is not required, user can switch the jumper (Short Pin 1 to Pin 2) to enable the use P41
and P42.

Jumper Name

Jumper Designator

Jumper Selection

Descriptions

Serial Comm
Enable

T4

Short Pin 2 to Pin 3 [Default]

Enable the use of SCI3

J5 Short Pin 2 to Pin 3 [Default]
Table 2.7 Boot Mode Selection Jumpers
2.5.7. E10T/ E7 Emulation Selection Jumpers

This is the jumper switch to allow CPUBD to debug with an E10T/ E7 emulator.

Jumper Name = Jumper Designator Jumper Selection Descriptions
LED J8 Don’t Care To support RENESAS
SEL J9 Don’t Care TECHNOLOGY CORP.
E10T/ E7 emulator
TXD & RXD J4 Don’t Care
SEL J5 Don’t Care
E10T/ E7 J10 Short Pin 2 to Pin 3
SEL J11 Short Pin 2 to Pin 3
BOOT MODE | J12 Short Pin 2 to Pin 3
SEL J13 Short Pin 2 to Pin 3
Table 2.8 E10T/ E7 Emulation Selection Jumpers
2.5.8. Optional Jumpers

Jumpers J6 and J7 are not mounted and have been shorted via tracks at the bottom layer of the CPUBD.
These tracks have to be cut if the user needs to use the A/D converter function of the MCU.

When A/D converter function is no longer required, these jumpers have to be shorted. The user can do
so by mounting a pair of 1X2 Header pins.

Jumper Name

Jumper Designator

Jumper Selection

Descriptions

A/D
Converter
SEL

16

Short Pin 1 to Pin 2

J7

Short Pin 1 to Pin 2

When A/D Converter not in
use

Table 2.9

12
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2.6. Installation of HEW (Pure Debugger) for CPU Board

To install the HEW (Pure Debugger) for CPUBD from the installation disk, proceed as follows:
Q Insert the HEW (Pure Debugger) for CPUBD installation CD.

Run Windows if it is not already running.

Close all other applications that are running.

Choose Run from the Program Manager File menu.

Type Setup and click OK:

000D

Ron 2 x|

Type the name of a program, Folder, document, or
Interrnet resource, and Windows will open it far you,

= SETLIP . EXE |

K, I Cancel | Browse, ., |

Figure 2.4 Run Dialogue Box

This runs the HEW (Pure Debugger) for CPUBD installer, and the following Welcome! Screen is
displayed:

Welcome to the InstallShield Wizard for H8
Tiny/SLP Series C/C++ compiler Package with
38004F CPU Board Debugger

The InstalShield® Wwizard willinstall H8 Tirp/SLP S,
C/C++ compiler Package with 38004F CPU Board
Diebugger on your computer. Ta continue, click Mext

Figure 2.5 HEW for CPUBD Installer Welcome! Screen

Q Click Next to proceed with the installation.

13
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Q Check the License Agreement concerning installation and then click Yes to proceed.

High-performance Embedded Workshop Setup il

License Agreement
Pleasze read the following license agreement carefully. ?

Press the PAGE DOWHM key to zee the rezt of the agreement.

N. If pou uge the enclosed software product and any related -
zoftware products [hereafter referred to as "PRODUCT"). before
exporting or taking zuch PRODUCT to other countries or states,
wou must comply with applicable export control laws and
regulations of Japan and other countries with junzdiction
and the applicable ztates and provinces within Japan and such
other countries.

2. Pleaze be adviged that Renesaz Techhology Corp. neither warrants
nar grants licenses of any nghtz ta the patents, copyrights, j

Do you accept all the terms of the preceding License Agreement? [f pou select Mo, the zetup
will cloge. Toinstall HE Tiny/SLP Senes CAC++ Compiler Package with 38004F CPU Board
Debugger. wvou must accept this agreement.

| netallShield

< Back Tez Mo

Figure 2.6 Update Information (Readme) Dialogue Box

The following dialogue box enables the selection of directory in which user can install the HEW (Pure
Debugger) for CPUBD.

High-performance Embedded Workshop Setup il
Choose Destination Location
Select folder where setup will install files. ?

Setup will ingtall HE TingdSLF Senes CAC++ Compiler Package with 38004F CPU Board
Debugger in the fallawing faolder.

T o ingtall to thiz folder, click Mest. Toinstall to a different folder, click Browse and select
another folder.

Destination Faolder
’7E:\Hew3 Browse. .. |
| FitallS hield

¢ Back | M ewt = I Cancel |

Figure 2.7 Select Destination Directory Screen

14
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Q Click Next to install into the default directory C:\HEWS3, or specify an alternative directory by
clicking on Browse-button.

NOTE:

1. User may install this HEW debugger in the same directory as the previously setup HEW
toolchain (Make sure both are in the same version).

2. User may install the debugger into another directory, and register this component into the
other HEW tool administration menu.

3. Do not install a HEW toolchain over (in the same directory) the HEW debugger

4. A new Toolchain can be installed if it is installed to another directory (different from the
toolchain directory) and register either component to the respective HEW tool
administration menu.

High-performance Embedded Workshop Setup il

Select Components
Select the components youw want ta install, and deselect the ?

components you do not want to ingtall,

[&ll Components: 38bute]

Toolchains
38004F CPU Board Debugger
Online Marnuals

Selectll | Clearsl |

| netallShield

< Back | Mest » | Cancel |

Figure 2.8 Select Components

QO Select the components to be installed.

O Ensure each selection is selected in turn to confirm the correct directory it is installing into.

If user chooses Next, the following dialogue box will confirm each installation directory you selected

Ensure that all components are installed in the same required directory.

15
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High-performance Embedded YWorkshop Setup ﬂ
Start Copying Files
Feview zettings before copying files. ?

Setup has enough information ko start copying the program fles. [F yau want b resiew or
change any zettingz, click Back. If you are satisfied with the zettingz, click Mest to begin
copying files.

Current Settings:

<Camponents -
High-performance Embedded wark zhop
[C:5Hew3]

Toolchains
[C:AHewh T ool Renezas]

38004F CPU Board Debugger
[C:AHewh T ool \Renezas]

. o

| FitallS hield

¢ Back | Meut = I Cancel |

Figure 2.9 Directory Confirmation Screen

Q Click Next to begin installation.

The installer then copies the HEW (Pure Debugger) for CPUBD files to the specified directory:

‘inshaling Copgrag Libranin Inlralace Progaom Fies
C\Hewi T ool'\Ronesar\LbeE w11 oplink. sun

Figure 2.10  Installing Screen

16
Renesas System Solutions Asia Pte.Ltd.




RRENESANS

The installation will complete with the Completion screen:

High-performance Embedded Workshop Setup

{u} Install5 hield Wizard Complete

Setup has finished instalingH 3 Ting/SLP Series C/AC++
Compiler Package with 38004F CPU Board Debugger on your
camputer.

In using a Compiler, an Assembler, and an Optimization
Linkage Editor on DOS prompt,

¢ Back | Finizh I Cance]

Figure 2.11 Completion Screen

At the end of the installation, icons for HEW (Pure Debugger) CPUBD will be created into the Start Menu
and ready for execution.

17
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Section 3. Setup of HEW (Pure Debugger) for CPU Board

In this section, the focus is to highlight the basic steps for any initial setup for a project. On subsequent
HEW activation, user will just be required to select the desired workspace/session, and the setup will be
done automatically.

Ensure that the CPUBD is linked up i.e. the serial cable is linked between the CPUBD and PC, and the
CPUBD is powered up.

3.1. Running HEW (Pure Debugger) for CPU Board

Q Execute HEW (Pure Debugger) for CPUBD by selecting HEW.

Windows Update

Mew Office Docurment
Open Office Document

WinZip

Accessories
Microsoft OFfice Tools
Documnents Y & Internet Explorer
i @ #dobe Reader 6.0
E Renesas High-performance Ember 0 L4 E@ High-petformance Embedded Waorkshop Help
Search 3 @ WInZip r @ High-petformance Embedded Workshop Read Me
@ Roxio Easy CD Creatar 5 Eﬁi High-petformance Embedded Warkshop
Help (5} TOLTK ActiveTcl 8.4.4.0 T8 Manual Mavigator
¥ ﬁ Evb38004 User Manual
{7 Evh3s004F Read Me

| Programs

Settings

Run...

Log CFf joseph. kwak. ..

Windows 2cco Professional

Shut Down. .

| e B

I M start

J @D:'lI | Inbox - Microsoft Cutlook |

Figure 3.1 HEW (Pure Debugger) for CPUBD Icon

18
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New Workspace

This step is to create a workspace, to inform the HEW environment, what type of tool is to be used. This
will enable user to have the same setup (workspace) at the following activation of the tool.

Q Click on [Create a new project workspace]

— Dptions: oK,

@ Create a new project workspace Cancal

% € [penia recent project workspace: Adrinistration...

| =

Flt

£

g " Browse o another project workspace

Figure 3.2 Select Platform Dialogue Box

Q Select a directory and key the workspace name as required

Mew Project Workspace ilil

Projects |

B Aszem
0 Empty
G Library

' &pplication Wiorkzpace Mame:

bly Application I”EW

Applicati .
PRiESton EProject Mame;

IHEW

Diirectory:

IE:'\H e e Browse. .. |

CPU family:
|Ha5 He/300 =l

T ool chair:
| Hitachi H25 H8/300 Standard |

Froperties. .. |

k. I Cancel

Figure 3.3 HEW Start-Up Window (without toolchain)
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Q Select 38004F CPU Board as the target by selecting
0 CPU Series: SLP(Super Low Power)
0 CPU Type: 38004F

New Project -Step 1 x|

Which CPU do you want to wuze for
this project?

CPL Senies:
Tin

SLP[Super Low Power)

CPU Type:
2200 -

38
3802
3822
3823
3824
3825

2326
W7 =l

¢ Back | et = I Finizh | Cancel |

Figure 3.4 Select Target

QO Complete the workspace setup by clicking on [Finish] button

20
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Project
-------- FROJECT GEMERATOR ------- =
FROJECT MAME : e
PROJECT DIRECTORY : C:hHewdhnewhnew
CPU SERIES : SLP[Super Low Power]
CPU T%FE : 38004F
TOOLCHAIM MAME : Hitachi H85 . HE/300 Standard Tc
TOOLCHAIM YERSION : 5.00
GEMERATIOMN FILES :
C:AHewdsnevwhnewhdbsch o

Setting of B.R Sechion
C:AHew3vnewhnewhzbrk. o
Frogram of zbrlk
C:\Hew3snewhnewhiodefine. h
Drefinition of 1/0 Register
C:\Hew3snewhnewhintprg. o
[nterrupt Program
C:hHewdsnewhnewhresetprg.c

Rezet Program -
1| | b

Click OF. to generate the project or Cancel to abaort,

v Generate Beadmetst az a summany file in the project directany

Cancel |

Figure 3.5 Debugger Setting Summary Window

O A summary window shows the project files that will be generated

Q Click OK to proceed

21
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3.3.  Selecting the Target (Debug Settings)

HEW (Pure Debugger) for CPUBD can be extended to support multiple target emulators or platforms (if
the system is setup for more than one platform), user will have to choose a platform for the session from
Debug Settings... in the Options menu.

IDel:uug FEIEION j Target I Dptinnsl
...... ) rew
Default Debug Format;
<none: j
Download kodules;
File Hame | Offzet Address | Form: Add... |
Eemove |
Fdmdlify.. |
U
[awr |
4| | i
ITI Canzel |

Figure 3.6 Select Platform Dialogue Box

Q Select ‘38004F CPU Board” and click OK to continue
O A warning message will pop up. Click “OK” to proceed

NOTE: User can change the target platform at any time by choosing Debug Settings... from the
Options menu. Under the Download Modules, User can also define the Download Module/s for
Debugging.

When the emulator has been successfully setup, the HEW (Pure Debugger) for CPUBD desktop window
will be displayed. A message Connected is displayed in the Output Window.

22
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Section 4. Performing Emulation

41. High-performance Embedded Workshop

The following shows a snap shot of the HEW Pure Debugger desktop Window:

Title bar Help
button
¢@inew - High-performance Embedded Workshop - new.c ==l

Menu/' Eile Edit Miew Project Options Build Debug Memory Tools ‘Wwindow  Help

bar D@ 8 soeoTa|oroe @s(coez (== @n|a  cImags

. T ||| & e & || e E [loes =1 [oetug session Hiae|Br|&sesial
RN EEEEE R == =
Toolbars ]
=l
=l %W ~
E-lg new Flash & Update
Workspace 2 C source file Emwp \
P P @] dbscte Memory
\ntprgn FILE nevw.c
\ fESfE-D e géégRIPTIOH ;;?n LJD;E E:m zond by Flash
3 shike % CEU TYEE WA 360017 " button
Program B Dep:”'de”c‘es J% This file is generated by Hitachi Project Generator (Ver 2 1) o
window —E o A
- #ifdef __cplusplus
extern "G {
/ fendif
Source _— FiGet T eilasplis
Address >
N Se. &7 [ <. 5 newc

Output —’:l Connected

window

Status bar

A b I Build Debug Find in Files Wersion Cordrol
\Ready Readuwrte 3L 74 s | jum
Figure 4.1 High-Performance Embedded Workshop Window

The key features of HEW (Pure Debugger) for CPUBD are described in the following sections:

Title Bar . Displays the name of the currently open workspace, project and file.

Menu Bar : Give you access to the HEW (Pure Debugger) for CPUBD debugging
commands for controlling CPUBD.

Toolbars :  Provides convenient buttons as shortcuts for the most frequently used menu
commands. The tool bar can be docked or floated. It can be created, modified and
removed.

Program Window : Displays the source code of the program being debugged as well as the

source address.

23
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Display the detail of current workspace, and provide a quick & easy mean of

Displays the various outputs from HEW. For example, build details, results

Displays the status of the CPUBD. For example, progress information about

Activates context sensitive help about any feature of the HEW (Pure
Debugger) for CPUBD software.

Workspace

navigation.
Output Window

of find files.
Status Bar

downloads.
Help Button
Memory Flash
Button

Flash contents of the memory window for on-chip ROM area into the MCU.

User is required to press this button when he/she manually updates the
contents of the memory window for on-chip ROM* area. This is not
required for RAM* area.

NOTE: * Please refer to the Appendix B — H8/38004F Memory Map for the on-chip ROM and RAM

areas.

The major topics are highlighted as follows.

Menu General Description | Sub Menu Usage
1 | Option | Emulation Setting Debug Settings Target Selection
Emulator View memory mapping and
Configure Platform
2 | View MCU related Disassembly View disassembly window
information CPU Register, memory, Status, I/O
Symbol Label
Code Breakpoints
3 | Memory | MCU memeory Fill
manipulation Refresh
4 | Debug | Execution of MCU Reset CPU
Code Go/Reset Go /Go to
Cursor/ Set PC to Cursor
/Run
Step In/ Over/ Out/ ...
Step mode
Initialize

24
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4.2. Compiler Configuration & Debugger Session

In HEW compiler, every setting is stored in a configuration.

Session is not directly related to a configuration. This means that multiple sessions can share the same
download module and avoid unnecessary program rebuilds.

Users can create new configuration & session under the [Options\Build Configuration...] and
[Options\ Debug Session...] pull down menu respectively.

HJ@ 2] ||Dehug | ||Dehugsessian =] | St ik |@ [»] ‘

Figure 4.2 Toolbar Showing the Session and Configuration

At the HEW (Pure Debugger) environment with a toolchain, a default debugger Session, [Debug] is
created to store information of

- Target platform
- Downloadable program
- Window positioning

- Registers value settings

Debug j

Releaze

Figure 4.3 Toolbar Showing the Sessions and Configurations Available

Generally, the HEW organized the configuration & session of a workspace as follows

Root Directory Workspace directory Files Configuration directory Files

(xxx.hws)
Debug (DIR) Configuration Information & Output (abs,lst...)
Release (DIR) Configuration Information & Output (abs,Ist...)
Default Session (hsf)

Release Session (hsf)

C & header files

25
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Example of usage:

User may use [Debug Session] to link to CPUBD, & [Debug] configuration setting to debug on the
project output file (xxx.abs) store in the Debug sub directory. User may switch the configuration to
[Release] and debug on the new setting (e.g optimization on...).

On the other hand, user may add sessions and may switch the configuration from [Release] to [Debug],
so as to debug on the generated output (xxx.abs) in the simulator environment.

NOTE: The path name defined in the [Options\Debug Setting..] must be relative
[$(CONFIGDIR)\$(PROJECTNAME).abs]. Otherwise, when the session is switch, the download
module will not be able to switch correctly.

26
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4.3. Debug Settings

The Debug Settings in [Options\ Debug Settings...] is to set the environment for a session.

In HEW Pure Debugger with a toolchain, users have been provided with two sessions
* Debug Session

= Release Session

In each session, users are to set
- Target (38004F, Simulator...)
- Default Debug Format (Elf\ Dwaf2, S-record, IntelHex...)
- Download module ($(CONFIGDIR)\ $(PROJECTNAME).abs)

In each session, users can set a list of command chain to be executed at the [option] tab.
- At connecting the emulator
- Immediately before downloading

- Immediately after downloading

4.4. Connecting & Disconnecting with the Emulator

The open (activation) or close (exit) of the HEW and/or workspace will determine the emulator and
HEW connectivity.

The alternative method is to use the “session” control:
In HEW (Pure Debugger) environment with a toolchain, user is provided with two sessions
- Debug Session (linking with emulator)

- Release Session (no target)

Thus by switching between the sessions, the emulator can be connected & disconnected from the HEW.

27
Renesas System Solutions Asia Pte.Ltd.



RENESAS

4.5. Emulator Setting

The emulator setting, which consists of the system configuration & memory mapping, has to done
before any emulation.

0 File Edit Yiew Project | Options Build Debug  Memory Tools  Window  Help
Build Phases. ..

Build Configurations. ..

Cebug Sessions. ..

Debug Settings. ..

Radix L4

4 sy

Mernary Resource. ..

Figure 4.4 Option - Emulator

4.5.1. Configure Platform

The configure platform enables the user to set their target device and mode at startup.
To setup the system configuration:

Q From the Options menu, choose Emulator, System... or click on the following icon on the Toolbar:

T+

Q The following Configure Platform dialogue will appear:

Configure Platform 21|

— CPU — Contral
Device : IHE;"SEEIEI# ™ Standalone Flash

Mode: | 32Kbyte ROM, 1024byte RiM

Clock:  |5.8304MHz

Diver:  Sernial Driver Change...

\_ Lef Lef el

Cancel |

Figure 4.5 Target Configuration Dialogue Box

The user has the option of using standalone flashing by enabling the Standalone Flash in the Control
option.
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4.5.1.1. Standalone Flash

Standalone Flashing downloads the user target program directly into the memory. Monitor program
would not reside in the memory and hence no debugging is available if this option is used. This option

should only be used when the user has finalized his/her user target program and wants to run it on the
CPU Board.

Configure Platform 2 x|

— CPU — Cantral
Device: |He/38004

Mode: | 32Kbyte ROM. 1024byte RAM

Clock: | 5.8304MHz

Driver:  Sernial Driver Change...

\_ LefLe] Lol

Cancel |

Figure 4.6 Enabling Standalone Flash option
Q Click on the check box and click OK to enable standalone flashing.

When user downloads the selected object file, the following dialogue box would appear, prompting the
user to switch to Boot Mode to download the user target program.

Daowrload User Target Program in "BOOT MODE"...
Do the following steps:

1] Set Jumper JP12 to "ET0T" pozition Rxm :-m
2] SetJumper JF13 1o "BOOT MODE" position \ v

HIT = PR S
2] Press 51 (RST St Once m eI

E10T = P15
r3

FO0T W P
SER o BOOT
" GDE HHILE

Fresz "Close" for ather Downloads

Cloze |

Figure 4.7 Dialogue box for downloading user target program

After downloading the user target program, the dialogue box would prompt the user to switch to User
Program Mode to run the user target program. The user can either click YES to exit HEW or click NO to
re-download the user target program or Flash monitor Program.

29
Renesas System Solutions Asia Pte.Ltd.



Izer Target Program Download Completed..

Do the following steps:
Click on "'ez" to quit HEW and " mem :- Pt
11 SetJumper JP13 to "USER MODE" position T

2L HE 38004
2] Prezz 51 [RST %] once to run Standalone EA0T :1. PIs
Click orn "Mao" for ather options ot 3 oo

T OMODE " mMDE
[
Tes Mo

Figure 4.8 Dialogue box for running user target program

NOTE: By pressing the reset switch when jumper J13 is in the User Mode position, the user target
program will run in standalone mode, that is, no connection to HEW is required to run the user
target program and therefore, no debugging is available to user.
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Once the device and operating mode are selected, the default memory mapping will be set. The main

objective of memory mapping is to ensure that the emulator has the correct internal memory (Internal

ROM, RAM, IO) access.

To display the current memory mapping:

Q From the Options menu, choose Emulator, Memory resource... or click the Open memory mapping

button in the toolbar:

The memory mapping is shown in the following figure:

Type:
I b ey j
|From To b4 apping
00000 OFFFF On Chip Read-only
02000 OFOTF On Chip Guarded
OF0Z0 OF0ZB O Chip Read-write
OFD2C OFF3F On Chip Guarded
OF740 OFF4F O Chip Read-wirite
OF7a0  OFFFF Or Chip Guarded Sdd
0F/30 OFFFF On Chip Read-write
T odify |
Beset |
Figure 4.9 Memory Mapping Dialogue Box
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Alternatively, the CPU memory map can be viewed from the status window:

O From the View menu, choose CPU then Status, or click the View Status button in the toolbar:

L=l

Q Select the Memory tab in Status window to show the Memory Mapping configured:

CrTEESSSSS— i

Status

00000000-0002FFFF On Chip Read-only
00040000-00FFAFFF On Chip Guarded
OO0FFEOOO-0OFFEFEF On Chip Read-write
OOFFEFCO-00FFF7FF On Chip Guarded
OOFFF200-00FFFF3F On Chip Read-write
OOFFFF40-00FFFFEF On Chip Guarded
OOFFFFS0-00FFFFEF On Chip Read-write
OOFFFFCO-00FFFFFF On Chip Read-write
OOFFFFCO-00FFFFFF
Drogram Name Memory Loaded Area

EIH'\ Memur].r,& Platform )\ Events ,f

Figure 410 Target Memory Configuration Dialogue

NOTE: CPUBD Memory Map is for display and information purpose, user cannot configure it.

The following explains the target memory configuration dialogue:

CPU Memory Map : Display the memory configuration of the specific target
device selected.

Program Name : Display the Downloaded Module’s name (User Target
Program) and the memory space that it has occupied
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4.6. Viewing of Program

Programs can be viewed as
- Source Code level (C or assembly-language)

- Disassembly level (assembly-language)

4.6.1. Source Code level

Users may double-click on the file located in the workspace window to open and view the source code.
However this is merely in “editor” point of view. Users have to download the code to the emulator.
Once the code is downloaded, user can observe that “address values” have appeared in the source
address column of the source file.

NOTE:

When a break condition occurred during a running program, HEW will open up the source code or
disassembly window.

1. If the source code information is not available, the disassembly window will be opened.

2. If the downloaded project is a Elf/Dwarf2-based file, and the project has been moved from its
original path, the source file may not be automatically found. In this case, HEW will open a source
file browser dialogue box to allow user to manually locate the file.

eaminee _ibi x|

0=z00000800 |4 j
0=z00000804 count = 0;
0x00000836 for { ; : 14
0=00000808 | c» =zort(sectionl, HAME):
0x00000810 count-++;
0=00000816 =zort(sectionl, AGE):
0=x00000820 count-++:
0=00000826 =zort(sectionl, ID):
0=x00000830 count-++:
H
¥

0=00000838 |[Mwoid sortilist, key)
=truct namelist list[]:

short kev:
0=x00000842
short 1i,.7.k;
long min:
char *®name;
struct nanselist worklist;
= MANNNeA = srri e flrarey S i
il [

Figure 411 Source Level

Information available:

Corresponding address for source file

2 PC location
(J Bookmark
o Breakpoint
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4.6.2. Disassembly level

User can open the disassembly window:

O Choose Disassembly from the View Menu, or right click on the
Disassembly

RENESAS

source window, and select Goto

«t Disassembly

_main 7906FC54 MOV W FH'FCE4  RE
goooosod 1900 SUE.W EO.RO
goooogsodse e9E0 MOV W E0.@E&

o Q0000808 1911 SUE.W Fl1.R1
gooongnNAa 7900FCO0 MOV W FH'FCO00, RO
QO0Q0OS80E 55248 BSE @ =ort:d
goooos1o e9&0 MOV W @Es . RO
goooogsl2 oBOO ADDS W 1. R0
goooos14 &9E0 MOV W E0,@RE
gooonels 79010001 MOV W FH'0001.R1
gooongla Y900FCO0 MOV W FH'FCO00. RO
QoooosS1E EG518 BSE @ _=ort:d
goooogsz0 e960 MOV W @R, RO
goonogzz QOBOO ADDS W #1.R0O
gooonosz4 s9E0 MOV W E0.@RE
gooong2e 79010002 MOV W FH'0002.R1
gooonez2a 7900FCO0 MOV W FH'FC00, RO
goooos2E 5508 ESE @ _=ort:d

AT

=10 x|

Figure 412 Disassembly Window
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4.7. MCU related information

User can be monitor & control the MCU information under the view menu.

«l+ File Edit | ¥iew Project Options Buld Debug Memory Tools Window Help

Command Line Chrl+L
&0 TCL Toolkit trl+-Shift-+L
@ Workspace AlE+E
2] Gutput A
Disassembly (ZEp|
Reqisters Chrl+R
Symbal k Memary. .. kel
Cade C 1o Chrl+I
Bl Status Chrl+

Figure 413  View - CPU
4.7.1. Registers

User can access these registers directly through the Register windows during break mode only.

K
I Fegizter ... I Register Value

H'OCa4
H'aooo
H'aooo
H'aooo
H'oooo
H'oooo
H'FFIE
H'0503
H'O4 -0---Z--

Figure 414 Register
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4.7.2. Memory

Users will have to set a pre-defined address range to be monitored, before user can access the memory
through the memory windows. The memory window will not refresh constantly by itself. The access
methodology is different when emulation is in different mode (Run or Break). More memory functions
are explained in Memory manipulation.

Format 2lxl| kil
Begin: Address | 40 | +1 | +z | +3 | +4 | +5 |45 | +7 |48 | 45 -
— Dx00000S00 0L 10 e F2 01 00 6B &3 00 FF
IH 00000200 0x00000S10 7A 0z 00 2 FF  C4 20 1F Al 43 06

Cancel | Ox0O000SZ0 OF Bl OR 83 0Ol 00 0SB A3 00 FF
End: 0x00000530 6 73 &4 70 2 7A 05 00 FF 04 24
|H'DDDDDBFF| Dx00000S40 1% 00 &9 ©O 19 11 0OF DO &5 24
Dx00000SS0 79 01 00 01 OF DO 85 16 &3 40
Format Dx00000S60 OO0 0 OF DO 55 08 &% 40 OB 5O
= . 0x00000S70 6 Fz 0Ol 20 &b F4 78 37 00 16
|EPtE (1] =l DxO0O00SS0 58 &0 0z BA AS 00 47 10 AS 0Ol
0x00000890 55 &0 0F  4h LKA 00 0A 16 18 44 ¥
Dizplay Value Asz: *l | L
I.&NSI character j
Bytes Count For One Line:
16 Byte =]
Figure 4.15 Set Memory

The IO window provides an easy access to MCU IO registers. The Address & Data values of respective
peripherals & MCU control registers are displayed in the IO window.

o £
Mame | Address I Yalue | Access I

F-] Asynchronous Event. ..
ER | serial Communicati. ..
[[] Serial P Ctl Reg3?  O000DFF%1 H'F2
F-1] Serial Mode Regd 0000FFRE H'00
7] Bit_Rate Reg3 0000FFAY H'02
[[] Serial Ctrl_Eeg3 0000FFAR H'70
-] Timer &

-] Timer E

[:] LCD Controller Driver

-[_]] AfD_Converter

-] I/0_Ports

-] 10-Bit_Pulse Width...

-] 10-Bit_Pulse Width...

-[[]] Watch Dog_Timer

-] System Ctrl

HEHEBBBBBE

Figure 416 Input and Output Register
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4.7.4. Status

The status window uses three different tabs to monitor the emulator setting.

4.7.4.1. Status - Memory

The memory tab display
- the available memory setting for the selected target device & mode.

- the address range where the User Target Program is loaded

status i

Status

Addr Range & Type
0o000000-00007FFF On Chip Read-only
00005000-0000F0LlF On Chip Guarded
DO00FO0zZ0-0000FQZE On Chip Read-write
QO00OF0zC-0000F72F On Chip Cuarded
OO0O0F740-0000F74F On Chip Read-write
QOQOF750-0000F77F On Chip Guarded
0OQ0F720-0000FF7F On Chip Read-write
OOQOFF20-0000FFFF On Chip Read-write

Program MName Mewmory Loaded Area
.. Debugt 3001 tut . abs H'Ooooooooo - H'oooooool
--tADebugh 2001 tut . abs H'0oododooos - H'O0000013
L LehDebugt 3001_tut . aks H'Oooooools - H'OOOoOoOO0zl
. .thDebugt 3001_tut . abs H'Oooooooz4 - H'OOOOOOZS
.. Debugt 3001 tut . abs H'Oooooo400 - H'OoOoooo04321
-ehDebugh 3001 tut . abs H'0ooododos0d - H'OOO04OCEF

|4 ] Memory £ Platiorm }, Events f

Figure 417  Status —- memory window
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4.7.4.2. Status - Platform

RENESAS

This platform tab shows the current emulation condition

- Target device
- CPU
- Run Status

- Break Cause

Connectead To

[

Pun Status
Ereak Cause

Status
S2004F CPUJ EBoard
H2/200L

Beady
PC Break

A T ernory } Platform A Everts £

Figure 4.18

4.7.4.3. Status - Events

The events tab shows the usage of

- PC Breakpoints

Status — Platform window

A [ » % Memory b Platiorn A Events /

Figure 4.19

Status — Events window
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4.7.5. Symbol

RENESAS

This enables easy monitoring of declared variables in the assembly or C files. If debug information is not
included, the Watch and Locals sub menus will not appeared.

o0 File Edit | View Project Options Build Debug  Memory  Tools  Window  Help

Zommand Line Zhrl+L
o TCL Toolkit trl+Shift+L
@ Workspace AlE4k
[ output AL
Disassembly kel H-D
CPU »
Labels Shift-+Ctrl+4
Code v B wiatch Chrl+-
EA Locals Shift-HCErl

4.7.5.1. Label

Figure 4.20

View - Symbol

When debug information is included, detail of all labels will be displayed in the Label window. User can
add new label into the window for simple reference too.

#
EF I Address IHame o

H'ooooo400 _PowerON_Reset

H'ooooo414 _INT_IERQO

H'ooooodle _INT_IRQ1

H'ooooo41s _INT_IROQAEC

H'ooooo41la _INT_IERQ=

H'ooooo41c _INT_IERQ4

H'OOOOo41E _INT_WEPO_7

H'ooooodz0 _INT Timera

H'Oooooo4zz _INT Counter

H'oooood4z4 _INT_ TimerC

H'ooooodze _INT TimerFL

H'oooood4za _INT TimerFH

H'ooooo4za _INT Timerl

H'oooood4zc _INT_=2CI3 -
J [ 2w

Figure 4.21 Label

NOTE: When a label value matches an operand, the corresponding instruction’s operand is
replaced by the label. If two or more labels have the same value, the earlier label (alphabetical

order) will be displayed.
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4.7.5.2. Watch

User will have to add the variables into the watch window.

H'0000 § Dxfchd }

y | B

Ak watehd A Watchs b Watchs A Wiatchd f

Figure 422 Watch

NOTE: The variables can be displayed only if debug information is included in the absolute file (abs)
- The variables have not been excluded after the complier optimization

- The variables are not cleared as macro.
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4.7.5.3. Local

The Local variables will appear in the Locals window when user code has break/stop at a sub-routine.

NOTE: Local variables are temporary data stored in stack. Therefore it can only be viewed when
execution stops within a routine.

........ key H'OOOD 4 RT3} [short]
-------- i Mat available now.
-------- i Mat available now.

........ k Mot available now,
"""" ik Mot available now,
""" Harme Ox0000 1 R2 } (char]
----- warklist { Owff5a } [ztruct namelist]

Figure 4.23 Locals

Tooltip watch - place the cursor at the variable and the general information of the variable will appear.

I —e ol x|
0=z00000838 | o volid zort{list. key) j
struct namelist list[]:
short key:
0=x00000842

short 1.7.k;

long min;

char #name;

struct nameli=st worklist:

O=00000&84a =vitchikey){
caze HAME
0xz0000086a for (1 =0 ; #list[i] name != 0 ; i++)d
0=z00000870 name = list[i].name;
0xz0000087%e k= 1i;
O=00000882 for (3 = 1+1 ; #*#list[j] name != 0 ; j++3{
O=x00000886 if (strcmp(li=t[j].name . name) < 031
0=0000089c name = li LnAmE
0x000008aa k= 3:
H
B
00000080 workli=st = li=t[i1]; -
= ANANEA= Tiz#l41 = 13=+T1-1-
Kl v

Figure 424 Tooltip
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4.7.6. Break Functions

Various breakpoints setting are discussed as follows.

o0& File Edit | View Project Options Build Debug  Memory  Tools  wWindow  Help

ommand Line Zkrl+L
= TCL Toolkit Chrl+Shift+L
@ Workspace BlE4k
[ output AL
Disassembly Zhrl#-D
PL 3

[ Breakpoirts Shift+Ctrl+B

ﬁ Stack Trace ZErl+E

Figure 425 View Code

Breaks are events used to intercept the normal program execution when a specific condition is matched.
There are two types of break in the CPUBD, hardware and software break.

For Hardware Event break, the preset break condition will cause the break event to occur after an
instruction is executed. For Software PC break, the break condition causes the break event to occur
before the break condition.

Types of Break Description
A break occurs at the program address specified by PC Break window.
The instruction at this address is replaced with a system instruction
PC Break . L
1 before the execution of code. If a PC breakpoint is detected, the
(Software Break)

emulation stops at the specified address before executing the subsequent
instruction.

There are 3 scenarios when a hardware break occurs:
User Break Pressing the ESC key of the host PC

(Hardware Break) Pressing STOP button of HEW

Pressing reset switch of CPUBD

Table 4.1 Types of Breaks Encountered During Emulation
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4.7.7. Stack Trace

The Stack Trace window can be selected if only debug information has been supplied.

Stack Trace window shows the function call history.

StackTrace |
Kind |Name | Value

F sort({struct namelist*, short) { 0xla=2 }

F li=t NQzfcll { Rt li{struct namelist=*)

P key H'O000O { F1 +{=short)

L i H'000E { K4 F+{=short)

L 3 H'O

L k H'O

L min H'O

L namnes I=000e { REZ }i{char=)

L worklist { O=ff?a }(struct namelist)

F maing { 0=zx0210 %

1] I -

Figure 4.26  Stack Trace

The following items can be displayed:

Kind Indicate the symbol type
F:  Function
P:  Function parameter

L: Local variable

Name Indicate the symbol name

Value Indicate the value, address and symbol type

At default, the function parameter and local variable are not displayed.

To enable all the items, right click in the Stack Trace window and select View Setting....
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4.8. MCU memory manipulation

General supported functions are
- fill

- refresh

Memory Data display format can be in
- Byte (x1)
- Word (x2)
- Long (x4)
- Double (x8)

Memory value display format can be in
- ANSI character
- unsigned char

- signed char

RENESAS

#0= File Edit Yiew Project Options Build Debug | Memory Tools  Window  Help

Seatch. ..
frzd CORY.
L8 = =P
A El...
l& Test,.,

Refresh

H Configure Owetlay. ..

Figure 4.27

Memory Functions
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49. Execution of MCU Code

RENESAS

The MCU executes the user code either in “RUN” or “STEP” modes.

=7 File Edit

Yiew  Project

Cebug  Memory Tools  Window  Help

'=[f Reset CPU
I F5
Reset Go Shift+F5S

f (3 bo EUrsar
I . Seb P Ta Cursar

Run...
) stepIn F11
T Step Cver Fi0
" Step out Shift+F11
Skep...
Step Mode
@ Halt Brogranm Esc
Initialize

F isconmect

IT Auko

Assembly
Source

Download Madules
IUnload Modules

4.9.1. Reset CPU

Figure 4.28

Debug Functions

When RESET CPU command is activated, the following actions will take place,

pPC
ER7
ERO-6
CCR

The microcomputer is reset.

H’00000000

Power on Reset vector value

i.e all internal peripherals registers will be at default state.
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49.2. Go, Reset Go, Goto Cursor, Set PC to Cursor, Run...

Near Real-time execution [Debug] by the MCU based on the user setting. These commands will cause
the HEW Debugger to steal a cycle from the running chip, in order to probe a response from the MCU to
verify that the communication link between the PC and CPUBD is still active.

NOTE: [Go To Cursor] will not halt if the running program never executes the code at the cursor.
Stopping of the execution is possible via [ESC] key, pressing the RESET switch on the CPUBD or
STOP button of HEW.
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4.9.3.

There are four types of Step Functions:

Step Functions

Step-In,
Step-Out &
Step-Over.
Step...

Step Mode (Auto, Assembly and Source)

RENESAS

Single Step executes the instruction at the current program counter. If an interrupt is asserted, the
interrupt service routine will not be serviced unless a “Go” command is issued.

Step-In will execute a single instruction only. For C source file, a single step will execute a “single C
source code”; whereas for an assembly file, a single step will execute a single assembly instruction code.

Step-Out executes till it has branched out of the current routine. It is used to perform stepping to exit
from the subroutine. Instructions in the subroutine function will be executed and PC will be set to the
line of code after the subroutine return instruction RTS.

Step-Over executes a function call (and any function call called by the function) and halt at the next

instruction.

Step... will execute multiple Step-in as specified by the user. The delay enable a visual view of the code

running sequence.

Steps:
Delay [zecondsz)
|1 - 2.5 zecondz j

[~ Step Ower Calls

[ Source Level Step

k. I Cancel

Figure 4.29  Step program
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Step Mode setting configures how the step instruction operates.

Step Mode L4 IT Auto
Assembly

@ Halt: Prograrm Esc

Source

Figure 430 Step Mode

- Auto: The execution mode will depend on the active window. i.e. when step instruction is activated in a
C Source window, a C-source level step will be invoked.

- Source: When Step instruction is executed, user will see a C-source level step. i.e. a series of assembly
code is run in the background.

- Assembly: When step is executed, the current assembly code located at current PC will be executed. The
disassembly window will pop up if the current window is a C source window.
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4.10. C-source Level Debugging

If user compiles and links the code (when a toolchain is used) with the Debug option enabled, the
ELF/DWAREF?2 (.abs) file with the debugging information is generated.

This enables user to debug the code in C-source leveli.e.,

- Display code in C source level,

- Step in, out & over code in C source level,

- View label,

- Go To label (address),

- View local

- Instant/add watches (local and user defined)
- Stack Trace

In other words, C-source Level debugging is only available when a ELF/DWARF2 (.abs) file is
downloaded. User would not be able to perform debugging if other file formats like S-Record, Intel Hex
and Binary are used.
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Section 5. Usage Precautions

Users may need to observe several precautions while operating the CPUBD. They are described as
below:

5.1. Corruption of Monitor Software

If a Renesas Standard Toolchain is used, go to Options menu and select the toolchain used. View the
Section of the program by selecting Section in the Link/Library tab.

Please refer to the Appendix B — H8/38004F Memory Map to take note of the area occupied by the monitor
code.

O User target program must not reside in H'6A00 to H'7FFF of the on-chip ROM as this memory space
contains the Monitor Program.

O User must not use H'F780 to H'FB7F of the RAM as this area is reserved for Monitor RAM.

5.2. Interrupt

Q Users, who want to perform debugging operation on the CPUBD, must enable the interrupt.
Q The example provided below, would result in a loss of communication between HEW and CPUBD:

Referring to the following code, after single stepping the line, set_imask_ccr(1);, 1 bit is set to “1’, disabling
interrupts.

Therefore, if another single step is performed, SCI3 interrupt would not occur and HEW will timeout
and a dialogue box “Error in communication” will be displayed as follow:-

set_imask _ccr(l);
light LEDQ);

5.3. Watchdog timer

Watchdog timer must not be used to generate an internal reset when performing debugging operation.
This is because when counter in watchdog timer overflows, a signal is generated, resetting the MCU. At
this instance, if HEW performs a debug operation, the operation will not be completed as the MCU has
been reset, resulting in a loss in synchronization. This will result in a timeout in HEW.
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5.4. Timing Issues

O Execution time to complete an interrupt subroutine must not be longer than 3sec, else HEW will
timeout and a dialogue box “Error in communication” will be displayed.

Q If the frequency of interrupts generated is less than 300msec, MCU will not be able to respond to the
SCIO0 interrupt sent by HEW. This will also cause HEW to timeout.

The following shows the timing diagram when using HEW.

HEW Available to User HEW > Available to User ———————>»
Monitor Monitor

______ ><z300 ms>< ~ 3 seconds ><z300 ms>< ~ 3 seconds ><_

Figure 5.1 Timing diagram of HEW

5.5. Software Breakpoint

Q User shall not set a software breakpoint in the following address:
e An area other than the flash memory or RAM
e An area of address H'6A00 to H'7FFF [Monitor code resident]
e An area of address H'F780 to H'FB7F [Monitor work area]
Q User shall not set any breakpoints in the interrupt service routines.

O When execution resumes from the breakpoint address, single-step execution is performed before
execution resumes.

5.6. Step

Q Step function (step in, step out and step over) is a simulated operation in the CPBD. It is not
implemented by the conventional hardware break mechanism.

O No interrupts will be serviced during stepping.

QO Do not step into interrupt service routines as interrupts will be masked and HEW cannot
communicate with the CPUBD.

Q Stepping of SLEEP instructions are not allowed in HEW. User needs to use “Go to cursor” in order to
proceed to the next instruction.
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5.7. Power-Down Modes

User must not place the MCU in any of the following power-down modes when performing debugging
operation:

O Watch Mode

O Sub-active Mode

Q Subsleep Mode

Q Software Standby Mode

Serial Communication function is disabled/ reset in these modes, hence HEW is unable to communicate
with the CPUBD.

5.8. SCI3

If debugging operation is required, user is not allowed to make use of SCI3 in his/her program because
SCI3 is used by HEW to communicate with the CPUBD.

5.9. E10T/ E7 Interface

When interfacing with E10T/ E7, the following limitations have to be observed:

QO The Port 9 pin 5 is not available for use because it is dedicated to E10T/ E7

Q The Port 3 pin3, Port 3 pin 4, and Port3 pin 5 are also not available for use. To use these pins,
additional hardware is required on the user's board.

QO When E10T/ E7 emulator is used, the Port 9 pin 5 is designated as I/O, the Port 3 pin 3 and Port 3 pin
4 pins are designated as input, and the Port 3 pin 5 is designated as output.

Q User is prohibited from accessing the address regions, H'7000 to H'7FFF because E10T/ E7 emulator
uses them.

O Access to address regions, H'F780 to H'FB7F is prohibited.

5.10. Other Constraints

O When viewing memory content in HEW, user may access to memory area above the available
memory area on H8/38004F MCU. This is because the H8/38004F MCU has only 64K address space
so the top bits of any address above 16 bits are ignored. This results in address error if data is written
to these wrong addresses.

O User must be aware that they are not allowed to place the MCU into hardware standby mode as this
condition is exited by reset interrupt only. This would restart the monitor software, and DESTROYS
the current context of the user target program. Sleep mode and software standby mode may be
entered, but may not be exited by the use of the reset interrupt for the same reason mentioned.

QO When SLEEP instruction is executed, the MCU is unable to stay in SLEEP mode as HEW will send
data via SCI3 and wake up the MCU.
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Section 6. Hardware

The CPUBD comprises of the following blocks:
= H8/38004F Microcomputer

* Power Supply circuitry

* Reset circuitry

* Clock circuitry

= Serial Communication block [via SCI3]

= LEDs

* Flash ROM and RAM

* Boot Mode Enable

* E10T/ E7 Emulator Interface

=  External User Interface

6.1. HB8/38004F Microcomputer

The H8/38004F series has a system-on-chip architecture that includes peripheral functions and can be
used as embedded microcomputer in application systems. Its on-chip ROM offers flexibility as it can be
reprogrammed in no time to cope with all situations from early stages of mass production to full-scale
mass production. Users reconfiguring processor I/O ports are cautioned that pull-up resistors may be
needed for proper operation in some configurations.

6.2. Power Supply Circuitry

The power supply circuitry supplies the DC power to the CPUBD from an external power supply. This is
also known as the system DC power. The CPUBD either accepts +7.5V DC to +9V DC voltage. This
power input is further stepped down to +3.3V and +5.0V DC that is acceptable by the MCU. In addition,
user can select the source of power supply to the MCU via a jumper selection between the system power
supply or from a target system.

When power is supplied to the MCU, the green LED, D3 lights up.

6.3. Reset Circuitry

The reset circuitry comprises of RC circuit and a push button, S1 also known as the RST SW. During
power-on, the RC circuit asserts a reset signal to MCU to reset the MCU. If the RST SW, S1, is pressed, a
reset signal of approximately 20msec. duration is generated to allow proper reset to be performed. The
reset switch allows user to manually reset the CPU board when abnormal situation occurs and during
flash programming control.
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6.4. Clock Circuitry

The clock circuitry comprises of a quartz crystal of 9.8304MHz, system clock oscillator and a system
clock divider. The system clock divider halved the input clock from the quartz crystal [via OSC1 &
OSC2]. A sub clock is also provided by a quartz crystal of 32.768KHz on the CPUBD.

6.5. Serial Communication Block [via SCI3]

The CPUBD supports a three-wire serial channel using the on-chip serial communication channel [SCI3]
on the H8/38004F. SCI3 is used, both to flash the device using a flash programming software and to
connect to HEW. If neither flashing nor debugging with HEW is required, then the serial channel is
available to user. The SCI3 port provides transmit and receive signals to the RS3232 transceiver device
on the board. The transmit and receive signals from the transceiver device is then connected to the 9-pin
D-type connector, P1 on the CPUBD. The RS3232 transceiver device translates the RS232 signals to logic
levels and vice versa.

6.6. FLASH ROM & RAM

The H8/38004F does not have any interface to external memory; it could only be used in single chip
mode. The chip has 32Kbytes of FLASH ROM and 1Kbytes of RAM for user. If debugging by user is
necessary, a monitor software would be downloaded together with the user target program. A total of
6Kbytes of FLASH ROM and 1Kbytes of RAM must be reserved for the monitor software.

6.7. LEDs

There are two red LEDs on the CPUBD available to user. LED D2 can be driven by port 9 bit 2 of the
HB8/38004F. This can be selected by a jumper selection of J9 header.

The second LED D3 can be driven by port 9 bit 3 of the H8/38004F. This can be selected by a jumper
selection of the J8 header.

A LOW output level from H8/38004F will set the LED ON and a HIGH output level would set the LED
OFF.

6.8. Boot Mode Enable

Boot Mode is necessary to flash the FLASH kernel software and monitor software or user target program
if required into the FLASH ROM when the CPUBD is placed into Boot mode. This is done via the Boot
Mode Enable jumper selection, J13. Boot mode is required at the Power-On stage only. For the jumper
selection, see section 2.5.3.

A red LED, D4, lights up when Boot Mode is selected.
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6.9. E10T/ E7 Interface

Interface the CPUBD to E10T/ E7 emulator is only allowed when the E10T/ E7 Enable jumper selection,
J10 - J13 on the CPUBD are set. See section 2.5.7.

This interface allows user to extend the debugging function of the CPUBD if an E10T/ E7 emulator is
available.

6.10. External User Interface

The external user interface makes all H8/38004F signals available to user. These signals are connected to
the following connectors.

* Four 2x10-pin connector [JP1 ~ JP4]
*  Two 2x30-pin socket connector [CON1, CON2]

The four 2x10-pin connectors [JP1~JP4] are placed closed to the H8/38004F QFP-64A on the CPUBD.

The two 2x30-pin socket connector [CON1, CON2] is placed to the edge of the CPUBD for ease of
connection to an external system. These connectors should be mounted on the solder side.

Both connector types use commonly available 2.54mm][0.100inch] pitch male header and female socket
with 0.635mm][0.025inch] square posts.

These connectors are all connected to the H8/38004F QFP-64A, and can be used to access the pins of the
chip and labeled with reference to the actual chip QFP-64A pin-out.

In addition, jumper selection must also be made, see section 2.5.5.
See appendix C, appendix D for the pin assignment for JP1~JP4 and CON1, CON2.

NOTE: External interface should be powered by an independent power supply.
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Section 7. Monitor Software

7.1. Introduction to Monitor software

The Monitor Software is a FLASH-resident debugging program hosted on the CPUBD. Monitor software
may be used to download, run, and debug programs developed on a PC. The monitor software provides
all the necessary control and communications to operate under the HEW. This allows users to perform
high-level C debugging on the CPUBD.

Using the powerful debugging features of HEW, user may explore features of the HS8/38004F
microcomputer and the CPUBD by directly running sample programs.

The CPUBD comprises of limited RAM and is also a single chip MCU. To debug the user target
program, both the user code and the monitor software must be programmed into the FLASH ROM. The
monitor software is built separately from the user target program into S-record format. Without the
monitor software flashed into the FLASH ROM of the MCU, no debug can be performed with the HEW
software.

7.2.  Program Development

The tutorial program which accompanied the CPUBD contain examples you may use as a basic reference
code to explore and evaluate the architecture of the MCU.

When you install the High-Performance Embedded Workshop [HEW] with free Tiny/SLP tool-chain,
user obtains faster turn-around-time for a complete design cycle from ‘Code Entry” = ‘Compile’ -
‘Linkage” = ‘Download S-record file to MCU” - “Execute User target program’ = ‘Debug User target
program’ within an integrated environment (HEW with 38004F pure debugger).

7.3. Monitor software Requirements

The monitor software makes use of the following peripheral function and input/output pins of
H8/38004F MCU, which cannot be used by user target program during debugging. These are:

* SCI3 Port for communication to the PC running HEW
* IO Port3Pin4
* JOPort9Pin5

Refer to Section 5 on usage precautions and limitations for more information.
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7.4. Mode Transition

The CPUBRD operates in two modes: Boot Mode and User Mode.

In Boot Mode, user can either download the monitor program or user target program (for Stand-alone
tlash operation).

In User Mode, monitor program is being executed. User target program can be downloaded for
debugging purposes in User Mode.

The MCU loops in the Break Mode of the monitor program while waiting for commands from HEW.

To execute the downloaded user target program, user can either Run at current program counter, Reset Go
or perform Step functions (Step-In, Step-Over and Step-Out). This will cause it to operate in the User
Target Mode.

To terminate the User Run state, a break condition has to be asserted to bring the MCU to the Break
Mode. This can either be a preset condition (eg. PC Break, Event Break) or a force break condition (Hit
ESC key or press STOP button). The MCU also returns to Break Mode automatically after completing
Step functions.

Figure 7.1 illustrates the mode transition diagram.

Legend:
X =Don’t care

DOWNLOAD

MONITOR
BREAK
MODE

Monitor Program
OR
User Target Program

/ /
/ /

\ / /
\ 4 /
\\\ 7 // SCI Interrupt Other \\\
SN - - ] Commands
/, _/ \\
[ \
1 \
] 1
1 1
:. Command }
]
i Processor !
1
\\‘ I,
\  SCIInterrupt / /

\ Break Run, Step /

/
\\\ ///
N USER /
AN TARGET 7
N MODE 7
e

Figure 7.1 Mode Transition Diagram
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The monitor software is used with the CPUBD. All monitor software functions are accessed through the
HEW graphical user interface and they are not accessible by user commands via the serial interface.

The following functions are supported by monitor software:

0 Program - Supported file formats are:
Download e Elf/Dwarf2
e Motorola S-Record
e SYSROF format
0 Breakpoint - Maximum of 256 breakpoints is allowed at a time when executing with the

monitor software

a Types of - Three execution modes:
Execution e RUN
e STOP
e Step
o Memory - o Memory Write
Read/Write e Memory Read
e Fill Memory
O Register - o Read CPU Register
Read/Write e Write CPU Register
0 Others - e Mapping

Read or Write I/O registers [I/O windows]

7.6.  Interrupts used by the Monitor

The monitor uses several interrupts to communicate with the host PC and control user target program
execution. The user is not allowed to use these interrupts if HEW is used for debugging.

The following lists the interrupts reserved by the monitor and their vector addresses:

Exception Source Vector Number Vector address
Reset 0 H’0000 to H'0001
Reserve 1 H’0002 to H'0003
SCI channel 3 18 H’0024 to H'0025

Table 7.1
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7.7.  Breakpoints

The CPUBD only allows a maximum of 256 breakpoints to be assigned at a time when executing with
the monitor software.

The breakpoint is controlled through software means, the line of code where the breakpoint is placed is
NOT executed and the program stops at the same instruction where the breakpoint is set.

NOTE:
QO When user inserts breakpoints, it is recommended to use the “Disassembly window’.

U Beware of instruction pre-fetches after branch instructions.

A breakpoint inserted on a branch instruction, will halt on the line of code where the instruction
branches. A breakpoint inserted on a line of code after a conditional branch such as BNE may never
be triggered because the line of code may always be pre-fetched and thus not seen by the break
control.
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Section 8. FLASH Programming

For programming of the FLASH ROM, FLASH Kernel software is developed. This FLASH Kernel is
downloaded together with the monitor software to the FLASH ROM at power on. It performs Write or
Erase control program operation in Boot mode and User mode.

The MCU’s serial communication port, SCI3 is used for flash.

Please refer to specific device manual to enter boot mode.

8.1. FLASH Programming the CPUBD

There are several methods to flash the CPUBD
Q 38004F HEW (pure debugger)

O FDT version 2.1

O E10T/ E7 emulator for H8/38004F

HEW is discussed in this user manual. As for the other methods, please refer to their respective user
manuals for detailed operations.

Flash programming is performed in the HEW under the following modes:
O Boot mode — the writing or erasing is performed in batches,

O User mode - the range of writing or erasing can be defined independently for each program block.

8.1.1. Boot Mode:

Boot Mode is necessary under the following operation:
Q Upgrade or Recovery of monitor software

O Stand-alone flash operation of user target program.

Hardware jumpers are required to be set accordingly to trigger MCU to enter boot mode. For jumper
settings, please refer to section 2.5.3“Boot Mode Selection Jumpers”.

The sequence to trigger MCU into boot mode is described below:
U Short J12 [2-3 default] and short J13 [1-2]

QO Power-on the CPU Board

Q Press RST SW to put MCU in the boot mode.

The boot program then start to transfers the write control program received from the host machine to the
MCU internal ram. When the write control program has been received, the entire internal flash memory
area is erased.

After entire flash memory has been erased, the execution is transferred from the boot program to the
write control program, and the application program (Monitor program or user program) received from
the host machine is written to the flash memory.
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8.1.2. User Mode:

User mode is used only when the monitor program is resident in the flash memory.

Most of the time, user mode is used to download user target program and modify Flash memory
content.

The advantage of using user mode is no jumper setting is needed and the range of writing or erasing can
be defined independently for each program block (reduce programming time).

When monitor program is started, host machine sends flash memory command to MCU. The monitor
program copies the write / erase control program into internal RAM, this is followed by having
execution transferred to the write / erase control program.

HEW sends address that needs to be programmed and the entire flash memory block is erased. The
MCU starts receiving program data from HEW and write to the flash memory. After completing the
flash programming, write / erase control program returns the execution control to the monitor program
waiting for debugging command from HEW.

8.2.  Operation during Programming Kernel Execution

Host maching

Host maching

Host maching

Application program

Write control program

Application program

Wiite control program

F-ZTAT microcomputar

F-ZTAT microcompuier :

F-ZTAT microcomputer :

-

-, | sc13

{  Boot program
5 -y

Flash mamaory FAM

—~, | SCI3

-
|L Boot program ]

Start
. ) FAM
rase enlirg ;
flash mamory Write control
area PO

( Boot program 1
N

| Flash memory
Application
program

Wiite control
program

Start

Raset status

TRE.‘FE[ canceled

TH:—?&;:—H canceled

Figure 8.1
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Figure 8.2

Overview of User Mode
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Section 9. Tutorial (3001 _tut)

The following describes a simple debugging session, designed to introduce the main features of the
CPUBD used in conjunction with the HEW (Pure Debugger) for CPUBD software.

The tutorial is designed to run in the CPUBD’s Flash memory so that it can be used without connecting
the CPUBD to any external user system.

User has to setup the CPUBD as stated in section 2 before the tutorial can begin.

9.1. Introduction

The 3001 _tut is based on a simple Assembler / C program located in your installed directory
“...\Tools\ Renesas \ DebugComp \ Platform\ Emulator\ Evb38004F \3001_tut”.

Before reading this chapter, ensure the followings would certainly ease the learning process:

Q Setup the CPUBD and verify that it is working correctly with the HEW software (Pure Debugger) for
CPUBD.

Q User has to be familiar with the architecture and instruction set of the H8/300L Series MCU.

For more information please refer to the H8/300L Series Programming Manual and H8/38004F Series
Hardware Manual.

Refer to H8S, H8/300 Series High-Performance Embedded Workshop 3 in your installed directory
(install directory/Manuals/Renesas/PDFS/EH8HTU36.pdf) for more detailed information on using HEW.

9.2. Overview

This program is an infinite loop that sort elements based on NAME in the alphabetical order, and AGE
and ID in the numerical ascending order.

The 3001_tut workspace is provided on the installation CD. A compiled version of the 3001_tut is
provided in Motorola S-Record in the file 3001_tut.mot.
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0 How the 3001_tut Program Works:

The first part of the program includes a series of header files:

RENESAS

#include "machine.h"
#include "'string.h"

The program then gives prototypes for the constants, structures, and function initial values:

#define NAME (short)0
#define AGE (short)1l
#define ID (short)2
#define LENGTH 8

struct namelist {
char name[LENGTH] ;
short age;
long idcode;

¥

struct namelist sectionl[] = {
""Naoko™, 17, 1234,
"Midori', 22, 8888,
"Rie", 19, 7777,
"Eri", 20, 9999,
"Kyoko", 26, 3333,
"y 0, 0

}:

int count;

void sort();

Followed by the main program below.

main( )
{
count = 0O;
for ( ; ; ){
sort(sectionl, NAME);
count++;
sort(sectionl, AGE);
count++;
sort(sectionl, ID);
count++;
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The remainder of the program defines the functions called from main:

void sort(list, key)
struct namelist list[];
?hort key;

short i,j,kK;

long min;

char *name;

struct namelist worklist;

switch(key){
case NAME :

for (i = 0 ; *list[i].name !'= 0 ; i++){

Eame = list[1].name;

for_#; i+1 ; *list -name 1= 0 ; j++){
(strcmp(list name , hame) < O)
name = list[j]-name;

k =

workllst = |ISt£
list = list
list][k] =

work |st
greak;
case AGE
for (1 = ; list[i].age = 0 ; 1++){
Eln = st[i].-age;
:|;
for (J = i+l ; list[j]-age = 0 ; j++){
iéj(jist j]-age < min){
min = Tist[j]-age;
k =73;
}}
worklist = !IStEi],
list[i] = |lSt[ 1;
list|{k] = worklist;
%reak
case ID
for (i = 0 ; list]i].idcode = 0 ; i++){
Ein = list[i].1dcode;
:l;
for (J = i+1 ; list idcode = 0 ; j++
i§J(Iist[{] |dcng]< min){ Laatd!
Ein = Tist[j]. idcode;
=1
}}
worklist = !ist£
|ISt[I] = |ISt[ 1;
list[k] = work |st
greak,
ks
}
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9.3. Tutorial Setup

Open tutorial workspace in:

“install directory \ Tools \ Renesas \ DebugComp \ Platform\ Emulator\ Evb38004F \3001_tut”.

NOTE: On a first time loading of the tutorial, a dialogue box prompting the move of workspace
from previous installed directory is displayed. Please click [YES] and the workspace would be
configured to the current installed directory permanently.

The setup of HEW is detailed in section 3.

Thus these steps will not be fully illustrated in this section.

Before downloading a program to the CPUBD, check the following items and user target program
(Download Module) to be debugged:

Q Device type
O Memory map

NOTE: Refer to Section 4.5 for these emulation settings.

9.3.1. Downloading the tutorial Program

Once the emulation settings of the CPUBD have been setup, user can download the object program for
debugging.

Q First load the object file, as follows:
O Open the Debug Settings window by choosing Options menu and Debug Settings...
Q Select Elf/Dwarf2 for the Default Debug Format.
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IDEI::ug TEEEION j Target I Dptinnsl
...... @ 3001_tut Target:
| 38004F CPU Board =l

Default Debug Format:
ElF/Dwarf2

Dawnload Modules:
File M ame | Offzet Address | Farm: Add...

Qk | Cancel |

0000

Figure 9.1 Debug Settings with Load Object File Dialogue

Click on the Add... button.
Select the download Format to be the ELE/DWARF2.
Click the Browse button and select the file ‘300! _tut.abs’.

Click OK to exit from Download Module window and click OK again to exit the Debug Settings
window.

Download Module ed |
|H'nnnnnnnn
Cancel |

Format;

|E/Dwart2 =l

Filenarme:

I:"-.HEWSHSEIEII_tutHEEIEII_tut"-.Del:uug"uSElEll_tut.al:usLl Browse... |
Access size;

=

[T Download debug information only

™ Eerform memony. verity during dewnload

Figure 9.2 Configure Load Object File Dialogue
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A new folder, Download Modules, with the ‘3001_tut.abs’ file is created in the workspace window.

Download the file into the memory as follows:

Q Right click on the “300I_tut.abs’ in the workspace window and select Download module.

E:ﬁ:ﬂl]l]l_tut - High-performance Embedded Workshop - [3001_kut.c]

«l# File Edit Yiew Project ©Options Build Debug Memory Tools Window Help
DEWd|&rEe(0Tw|0pB|s (&8 08 2

J Tl

o e

[ERENERE R RCACE R

zii=FE

ad

- 300Ltut
-5 3001_tut

563

C zource file

3000_tut.c
dbsct.c
Hﬂimmgc
gINﬂﬂp@ﬁ

- 4] shik.c

=3 Download modules

Dovenload module

Dovwnload module (debug data only)

[nload module

Configure Yiew, .,

IT Allow Docking
Hide

wvold sort{list,
struct namelist
short kewv:
{
ghort 1.37.k
long min;
char *name:
ztruct name

switchikey)
ca=s HA
for

Figure 9.3

Download the Selected Object File

When the file has been downloaded, the Status-window Memory Tab will show the downloaded
Memory Address.

NOTE: All the code should lie within the on-chip ROM.
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9.3.2. Displaying the Program Listing

HEW (Pure Debugger) for CPUBD allows user to debug a program at source level, so that a listing of the
program can be seen alongside the disassembled code. To do this, user needs to read in a copy of the
source program from which the object file is compiled.

Q Choose Reset CPU from the Debug menu.

User will be prompted for the ‘Resetprg.c” source file corresponding to the loaded object file if HEW
could not automatically locate the required file.

_ioix
soendif j
fpragmna section ResetPRG

O=00000400 _ _entryi{vect=0) void PowerOH_Feset (void)
1
0=00000404 =et_inask_cocr(l):
Oxz00000406 _INITSCT():
<o _CALL IHIT(): < Remove the comment when you us
s« _IHIT_IOLIEB(): s« Remowve the comment when you us
< errno=0: < Remove the comment when you us
A mrand(l): s Remove the comment when you us
< _=lptr=HTLL; <« Remowe the comment when you us
<+  HardwareSetup(): < Remove the comment when you us
O=0000040a =et_imask coril)
0=0000040c maing )
s _CLOSEALLL Y s« Remowve the comment when you us
s _CALL _EHDG ) < Remove the comment when you us
O=00000410 =leen();
0=xz00000412 T -
<] 1
Figure 9.4 Source-window “Resetprg.c”

O Run the program until Address H'0000040c (Set breakpoint at H’0000040c and select Reset Go, see
section 9.4).

Q Single step (see section 9.6 for Single Step) again to Jump into the 3001_tut.c main program window

69
Renesas System Solutions Asia Pte.Ltd.




RENESAS

_ioix

"Wacko". 17, 1234, j
"Midori®. 22, 8888, =
"Rie", 19, 7777,
"Eri". 20, 9999,
"Kyoka", 26, 3333,
o, ]

T

int count=0;
con=t int Dumb= 1:

vold sort{);

maing )
0=00000800 |

0=00000804 count = 0;
0x00000836 for ¢ ; : 1f
0=00000808 =ort(sectionl, HAME):
0x00000810 coutt++
0=00000816 zort{sectionl, AGE):
0=z00000820 count++;
O=00000826 =zort{zectionl, ID):
0=z00000830 count++;
H
H

0=00000838 void sort{li=st, key)
ztruct nameli=t list[]1:

EAN AW

Figure 9.5 Source-window “3001_tut.c”

Q If necessary, choose Format Views... from the Tools menu to select a font and size suitable for your
computer.

The above source-window has it font change to Courier New, 8-point font.

NOTE: If change of font or size did not take place in the window, close the window and re-open
the file again.
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9.4. Using Breakpoints

The simplest debugging aid is the program breakpoint (or PC breakpoint), it causes execution to stop
when a particular point in the program is reached. You can then examine the state of the MCU and
memory at that point in the program.

9.4.1. Setting a Program Count (PC) Breakpoint
The program window provides a very simple way of setting a program breakpoint.

For example, set a breakpoint at address H’00000808 as follows:

Q Click once on the line containing address H’00000808 and right-click for the pop-up menu and select
Toggle Breakpoint OR

Q Click once on the line containing address H’00000808 and press F9.

A red dot will be displayed there to indicate that a program breakpoint is set at that address.

T il

"Eyoko". 26, 3333.

T

int count=0:
cons=t int Dumb= 1:

volid =ort();

main( )
0=00000800 g» {

0=00000804 count = 0;
0=x00000836 for ¢ . 3
0=00000808 | o =zort({=sectionl, HAME):
O=z00000810 count++;
0=z00000816 zort{=zectionl. AGE):
0=00000820 count++
0=00000826 =zort{=zectionl, ID):
0=00000830 count++;
¥
h

Q=z00000838 vold =ort{list, kev)
=truct namelist list[]:

short kewy:
0=z00000842
short 1.3.k:
long min: hd
[« v

Figure 9.6 Setting a Breakpoint
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9.4.2.

Executing the Program

To run the program from reset:

RENESAS

Q Choose Reset Go from the Debug menu, or click the Reset Go button in the toolbar icon.

The yellow arrow will appear on the read dot,

El

breakpoint you have inserted.

indicating that the program is executed up to the

Ox00000300

0x00000304
0x00000836
0x00000308
0=00000810
0x00000816
0=00000820
0x00000326
0=00000830

0=00000838

0x00000342

1]

<l

=10l

"Eyoko", 26, 3333,
", 0. 1]
T

int count=0;
const int Dumb= 1:

vold sort{);

maing

1

count = 0;
for ¢ ;3
=zort{=zectionl, WHAME):
count4+;
=zort{zectionl. AGE):;
count4+;
=zort{=zectionl, ID):
count4+;

I

void sort{li=st, key)
=truct nameli=st list[]:
zhort key:

short 1.7.k:
long min:

Figure 9.7 Program Break
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The message Break = PC Break is displayed in the status bar to show the cause of the break.

This can be viewed under Break Cause of the last break in the System Status window.

O From the View menu, choose CPU then Status, or click the Status Window button in the toolbar:

=

=10l x|
Ttem I Status I
Connected To 28004F CPU EBoard
CPTT HZ/200L
Fur Status Beady
Ereak Cause IC Ereak

4 I :I‘\ Wemary _}, Platform f, Events J

Figure 9.8 System Status Window

The cause of last break line shows that the break was a User PC Break.
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9.4.3. Reviewing the Breakpoints

The list of all the breakpoints set in the program can be viewed in the Breakpoints window.

Q Choose Source Breakpoints from the Edit menu, or click the Breakpoint Window button in the toolbar:

]

=

Enahle I Type I Condition I Action
Enahle EBP PC=H'OOOOOS0G (3001_tut. c/d3) Break
Enabhle EBP PC=H'OOOOOSYE (3001_tut.c/a7) Break
Enable EFP PC=H'0OOOOQO924(3001_tut.c/8l) Break
Enable EP PC=H'OOOOOS94C (3001 _tut.c/35) Break
Enable EBP PC=H'OOOOOAOA (3001 tut.c/93) Break

Figure 9.9 Breakpoints Window

The Breakpoints window also allows user to perform the following:

Define new breakpoints
Delete existing breakpoints

Disable existing breakpoints

Right-mouse click on a breakpoint in the Breakpoint-window to show the following pop-up:

Add. ..

Edit. ..
Enable
Disable
Delete
Delete Al

G0 to Source
Close File
Zlose Al Files

Alloww Docking
Hide

Figure 9.10 Popup in Breakpoints Window
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9.4.4. Examining MCU Registers

While the program is halted, you can examine the contents of the MCU registers. These are displayed in
the Registers Window.

Q Choose CPU: Registers from the View menu, or click the Registers Window button in the toolbar:

«# Register - O] x|
Fegister ... I Fegister Value

F.0 H'oooo

1 H'0OO0E

1305 H'oooo

123} H'oooo

13} H'oo0z

F.5 H'FFS4

F.6 H'FEA4

13 H'FF4E

PC H'0505

CCR -0-—-Z--

KN — ]

Figure 9.11 CPU Registers Window

As expected, the value of the program counter (PC) is the same as the position of the yellow arrow,
H'00000808.

The registers” values can be changed from the Registers window by double-clicking on respective
registers in the Registers window.

The Register-PC dialogue box allows you to edit the value.

I

Setds Cancel |

IWhn:nIe Reqister j

Figure 9.12 Changing Register Value
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9.5. Examining Memory and Variables

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

9.5.1. Viewing Memory

The contents of a block of memory can be viewed in the Memory Window.

For example, to view the memory corresponding to the array sectionl in ASCII:
Q Choose CPU: Memory... from the View menu, or click the Memory Window button in the toolbar:

O Enter “_sectionl” (a label valid only after downloading of Download Module- .abs file) in the Begin
Address field and “ffff” in the End field, and keep the Format as Byte (x1).

I_seu:tiu:um
Cancel |
End:
|
Eormat;

| Byte (1] =l

Figure 9.13 Open Memory-window

Q Click OK to open the Memory window showing the specified memory area.

x
Address | 40 | 41 | +2 | +3 | 44 | 4E | +6 | +7 | 48 | 45 | +A | +B | 4C il
Ox0000FCO0 4E 81 2 &F 6B ©F 00 00 00 00 11 00 00 04
Dx000OOFCLO 64 &F 72 6% 00 00 00 16 00 00 22 BS 52
0x0000FCE0 00 00 00 00 00 1% 00 00 1E &l 45 72 &3
Ox0000FC3I0 00 00 00 14 00 00 27 OF 4B 73 &F 6B EF
Ox0000FC40 00 1A 00 00 O 08 00 00 00 00 00 00 00
Dx00OOFCED OO0 00 00 00 00 oo FE 80 2 FF FF FF  FF  FF
0x0000FCE0 FF FF FF  FF FF  FF  FF FF FF FF FF FF  FF
Ox0000FC70 FF FF FF  FF  FF FF FF FF FF FF FF  FF FF_ILI
A7

4| |

Figure 9.14 Memory-window

Leave the Memory window open so that you can monitor the contents of the array label “_section1”.
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9.5.2. Watching Variables

It is useful to be able to watch the values of variables as the program is being stepped.

For example, set a watch on the structure (STRUCT) variable section1, which is declared at the beginning
of the program, using the following procedure:

Q Scroll up in the program window until you see the line:
sort(sectionl, ID);

Q In the Program windows, position the cursor on the word sectionl and perform a right mouse button
click to display a pop-up menu.

Q Choose Instant Watch.

The Instant Watch dialogue box will be displayed:

Figure 9.15 Instant Watch Dialogue Box

Q0 Click Add button to add the variable to the Watch Window.

M arne I W alue | Type

F-  sectiond { Oxfc00 ) [ztruct namelst[E])

=

A4 | > ' wateh A watch2 A Watchs A Watchd /

Figure 9.16 Watch Window

A variable watch can be added to the Watch Window by specifying its name. Use this method to add a
Watch on the variable ‘count’ as follows:

Q Click with the right mouse button within the Watch window and choose Add Watch... from the
pop-up menu.
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The Add Watch... dialogue box appears.

Wariable or exprezzion;

Iu:u:uund Cancel

Figure 9.17 Add Watch Dialogue Box

Q Type the variable ‘count” and click OK.

The Watch Window will show the content of the variable label ‘count’.

NOTE: You might be getting different result of ‘count’.

M arne I W alue I Type

F-  sectiond { Oxfc00 ) [ztruct namelst[E])
------ ot H'0000 § Oxfchd ) [itt]

A wateh A watchz b Wiatchs A Wiatcha f

Figure 9.18 Watch Window

You can double-click on the ‘+’ symbol to the left of any symbol in the Watch window to expand it and
display the individual elements in the array.

[

M amme I Walue I Tupe

= sectiond { Oxfc00 ) [ztruct namelst[E])
- (0] { Oxfc00 '} [struct namedst]
= 1] { Oxfce } [struct namedst]
. E- name "Widari" { Oxfcle | [char2])
o age H'O01E { Oxfc1B [shart]
- idcade H'00002268 § Oxfc18 } (lang)
R ) {Oxfc1c ) [struct namedst]
e [3] {Oxfc2a ) [struct namedst]
e [4] {OxFc38 ) [struct namedst]
M- [5] {OxfcdB ) [struct namedst]

------ ot H'0000 § Oxfchd ) [itt]

4 |

Ak watehd A Watchs b Watchs A Wiatchd f

Figure 9.19 Displaying Individual Elements in an Array
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9.6. Stepping Through a Program

The CPUBD provides a range of options for stepping through a program (Step In, Step Out and Step
Over), executing an instruction or statement.

QO Execute up to the breakpoint from the current position by choosing Go from the Debug menu, or
clicking the Go button in the toolbar.

l

Q Issue one Step In from the Debug menu, or click on the Step In button in the toolbar command to
execute into the function sort(section1, NAME).

#

The yellow arrow will point to the first instruction in the function sort(section1, ID).

CETTTESS— _ioix

wold sort(): j

maini)
O=00000800
0z00000804 count = 0
0=z00000836 for { ; @ 14
0=00000808 | zorti{zectionl. HAME):
0=00000810 count++:
0=00000816 =zorti{sectionl, AGE):;
O=00000820 count++:
0xz00000826 =orti{zectionl, ID);
O=z000008230 coutt++;

I
H

D=z00000838 | S oid sortilist. key)
=ztruct namelist list[]:

zhort kevy;

O=z00000g42 i

short 1.7.k;

long min;

char #*name;

struct namelist worklis=t;
0=0000084a =witch{key){

caze HAME

0=0000086a for (i = 0 ; #list[i] . name != 0 ; i++){
Oz00000870 name = list[i].name; -
K v 4

Figure 9.20  Executing up to a Function Call

Q Issue another Step In command to execute the next instruction.

Q User can also single step the assembly codes by selecting Step Mode: Assembly in Debug menu.

NOTE: After performing several Step In, there will be a time when the Code window will be
displayed showing the assembled codes. These codes are included into the user target program to
handle certain tasks such as saving or restoring CPU registers etc. C Compiler generates these
codes automatically.
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9.7. Watching Local Variables

The localised variables within a function can be viewed using the Locals Window.
For example, in order to examine the local variables in the function sort(), performs the following:

QO Open the Locals window by choosing Symbol: Local... from the View menu or clicking the Locals
Window button in the toolbar.
=2

NOTE: The Local Window will be empty if there is no local variable declared or local variables
have not yet been entered. In another words, user target program execution should halt within a
function with local variables to show any variables within Locals Window.

In this 3001_tut, once when the execution halts within the function sort(), the local variables within
function sort() will be shown in Locals Window:

........ i Mat available now.
........ i Mat available now.

........ ke Mot available now,
"""" ik Mot available now,
""" harme Ox0000 4 R2 } (char]
----- wiorklizt { OxffBa } [ztruct namelist)

Figure 9.21 Locals Window

QO Double-click on the ‘+" symbol in front of the variable ‘list” in the Locals window to display the
individual elements of the array ‘list’.

| Y alue | Type | =
Oxfc00{ RO} [struct namelist®)
{ Owfc00 } [ztruct namelst]
"Maokao' § Qxfe0d } (char[3])
H'O011 { Oxfc08 ) (zhiart]
H'000004d2 { Oxfcla } [long]
H'O000{ BT} [zhort] |

........ i Mot available now.
........ i Mot available now.
........ k Mot available now.
"""" min Mot available now. hd

Figure 9.22  Displaying Individual Elements in an Array
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9.8. Saves the Session

Before exiting, it is good practice to save the session so that debugging work can be resumed instantly
with the same configuration at the next debugging session.

[ Choose Save Session from the File menu.
Q Choose Exit from the File menu to exit from HEW (Pure Debugger) for CPUBD.

9.9. What Next?

This 3001_tut has introduced the key features of the CPUBD, and their use in conjunction with the HEW
(Pure Debugger) for CPUBD. By combining the debugging tools provided in the CPUBD, user can
perform basic debugging to trace for any hardware and software problems by identifying the conditions
under which they occur.
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Section 10. Demonstration Program

There are two demonstration programs provided for user to have hands-on experience with the CPUBD
in the installed directory:

Q “install directory\ Tools\ Renesas\ DebugComp\ Platform \ Emulator\ Evb38004\ Sample \ Blinking_LED”
and

Q “install directory \ Tools \ Renesas \ DebugComp \ Platform\ Emulator \ Evb38004 \ Sample \ Running_LED”

You may select to change the ON/OFF speed of the LEDs by changing the value in the delay routine.

10.1. Blinking LEDs

Start

A4

Initialisation of 10
ports 9 register

&
€

A 4

Set ‘0’ to Port 92 & 93
(Turn On LED P92 & LED P93)

Delay Loop

\4

Set ‘1’ to Port 92 & 93
(Turn Off LED P92 & LED P93)
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10.2. Running LEDs

Start

A

Initialisation of 10
ports 9 register

&
€

A

Set ‘0’ to Port 92
(Turn On LED P92)

l

Delay Loop

A4

Set ‘1’ to Port 92
(Turn Off LED P92)

l

Set ‘0’ to Port 93
(Turn On LED P93)

Delay Loop

A

Set ‘1’ to Port 93
(Turn Off LED P93)
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Section 11. Trouble-Shooting

Common Failures Actions Remarks
1. Wrong Settings of 0 Check the manual and set
Jumpers and Switches them accordingly.
2. Power LED off @ Check DC input voltage a If Power supply failure:
(+7.5V /+9.0V) measure TP1 = 3.3V
0 Check output voltage of (= 5V for 5V device)
voltage-regulators (=3.3V) | 0 Regulator working?
a Check PWRLED D1 o PWRLED broken?
3. Unable to detect 0 Check J3 2-3 short?
CPUBD in “USER 0 Check J13 2-3 short?
MODE”

No monitor program at
Flash Memory

0 Check other software using
communication port?

0 Serial cable connected to
P1?

Q Check U2 pin 12 for serial
data

o Check Y2 (9.8304MHz) for
clock oscillation?

4. Unable detect CPUBD 0 Check J3 2-3 short?
in “BOOT MODE” o Check J13 1-2 short?
Check other software using
communication port?

O Serial cable connected to
P1?

0 Check U2 pin 12 for serial
data

o Check Y2 (9.8304MHz) for
clock oscillation?

Typical number of write

5. Flashing Memory a Time to change a new IC cycle = 10,000 times
failure U1 (H8/38004F)
Measure low resistance
6. Current Overdrawn 0 Identify short traces and between Ve with respect to
[Current draws more then rework as the ground.
than 0.05 A] accordingly.
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Appendix A CPUBD-38004F Board layout

P1

+7.5-+3 U OMLY
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CJ

TR
0angs-1 B&O

CHUTION Dont't Change Mode  Geo
EJ-_I:j I:R?jCJ I khen POLER 1= 0O I:._,.J
I o3 pE3
Al Oc? =
RO %
e (s CI0( oo [T eee it T huee ool T o
" - | - |
0= Emr 1gE U :
£l a pu:rz u% Uz
:“‘2 I | :“"’C“
g 10 Y 10
3 I I I I
D . . B I 1o
= l_ | | | |
[ |_]ro | | | |
¥}
E ] IPd g8 Jr3 2 ™ Jez : :2|:| : :zu
RED P41 1 J 2 o o sE 1 I I I I
I8
W || ,T T I
A0 ) I !
E]u1|:|:||=33 B o . I = I
JiL "o
e1o7 B I I ! I
%Dm " I 1o
- . d L
% a2 19 -0 L n 10 1o UCE = I_ 1 : :40 : :40
a [
E I‘IIIE I:D-TE — JP1 ] I I | |
N -0 1 A
O - oW I I
| - | | | |
) Bl:l oo RzIZlZIsl #3041z B [T S T
|_| | | I I
= i . - "o 1o 1o
X
= DE’E | | | |
E o Lo s |
o] SPST S a0 &0
O %1 i 1 =T -I l-I:I:IMZ 4
ua :' 28004F CEU BOARD UEIQ 1.0
OPC LRl s O
TP5 E Ol  LUCL:1-2 e
VIH 2.34:7 3  3.3-M:7-3
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Appendix B

H’0029
H’002A

H’'69FF
H'6A00

H’7FFF

H'F780

H’FB7F
H’FB80

H'FF7F

Memory Map -
Monitor Code

Interrupt Vector Area

Free FLASH
for User code
26Kbytes

Monitor Code
6Kbytes

Not Used

Internal I/O Register

Not Used

LCD RAM

Not Used

Internal RAM for
Monitor Work Area
1 Kbytes

Internal RAM for
User Code 1 Kbytes

Internal I/O Registers

87

H8/38004F Memory Map

H’0029

H’002A

H’7FFF

H’F780

H'FB7F

H’FB80

H'FF7F

RENESAS

Memory Map -
H8/38004F

Interrupt Vector Area

Free FLASH
for User code
32Kbytes

Not Used

Internal I/O Register

Not Used

LCD RAM

Not Used

Internal RAM for
FLASH Programming
Work Area 1Kbytes

Internal RAM for
User code 1 Kbytes

Internal I/O Registers
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Appendix C

OFP-64A

N O Q=

10
12
14

OFP-64A

23
21
32
30
28
26
24
17

OFP-64A
34
36
38
40
42
44
46
48

OFP-64A
49
51
53
55
57
59
62
64
61

Descriptions
N.C
N.C
PB3/IRO1*/AN3
X2
0sC2
TEST
N.C
P32/TMOFH
P34
P36/AEVH

Descriptions
N.C
N.C

PA0O/COM1
PA2/COM3
P70/SEG17
P72/SEG19
P74/SEG21
P76/SEG23
P80/SEG25
\!

Descriptions
P66/SEG15
P64/SEG13
P62/SEGI11

P60/SEG9
P56/WKP6*/SEG7
P54/WKP4*/SEG5
P52/WKP2*/SEG3
P50/WKP0*/SEG1

N.C
N.C

Descriptions
P90/PWM1
P92
P94
VSsS
P40/SCK32
P42/TXD32
PB0O/ANO
PB2/AN2
AVCC
N.C

1P1
1 2
3 4
5 6
7 8
9....10
11 .:.12
13 .14
15 ;.16
17 ;.18
19 020
1P2
1 2
3 4
5 6
7 8
9 10
11 12
13 14
15 16
17 18
19 20
1P3
1 2
3 4
5 6
7 8
9...10
11 @12
13 .14
15.:.16
17 .18
19 .20
P4
1 2
3 4
5 6
7 8
9...10
11 .12
13 .14
15.:.16
17 .18
19.:.20
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Pin Assignment for JP1~JP4

Descrintions
N.C
N.C

X1
AVSS
0OsC1

RES*
P31/TMOFL
P33
P35
P37/AEVL

Descriptions
N.C
N.C

PA1/COM2
PA3/COM4
P71/SEG18
P73/SEG20
P75/SEG22
P77/SEG24
V3
V2

Descriptions
P67/SEG16
P65/SEG14
P63/SEG12
P61/SEG10

P57/WKP7*/SEG8
P55/WKP5*/SEG6
P53/WKP3*/SEG4
P51/WKP1*/SEG2
N.C
N.C

Descriptions
P91/PWM2
P93
P95
IROAEC
P41/RXD32
P43/IRO0*
PB1/AN1
N.C
N.C
N.C

OFP-64A

OFP-64A

22
20
31
29
27
25
19
18

OFP-64A
33
35
37
39
41
43
45
47

OFP-64A
50
52
54
56
58
60
63
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Appendix D  Pin Assignment for CON1 & CON2

Signal Name CON1 Signal Name
0sC1 1 2 AVCC
GND 3 4 AVSS
X1 5 6 uvcc
GND 7 8 GND
NC 9 10 NC
NC 11 12 NC
NC 13 14 NC
NC 15 16 NC
NC 17 18 NC
NC 19 20 NC
NC 21 22 NC
NC 23 24 NC
P31/TMOFL 25 26 P30
P33 27 28 P32/TMOFH
P35 29 30 P34
P37/AEVL 31 32 P36/AEVH
RES_N 33 34 GND
IRQAEC 35 36 NC
NC 37 38 P80
NC 39 40 NC
NC 41 42 NC
NC 43 44 NC
P91/PWM2 45 46 P90/PWM1
P93 47 48 P92
P95 49 50 P94
NC 51 52 NC
PA1/COM2 53 54 PAO/COM1
PA3/COM4 55 56 PA2/COM3
NC 57 58 NC
NC 59 60 NC
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Signal Name CON 2 Signal Name
GND 1 2 GND
V1 3 4 NC
V3 5 6 V2
GND 7 8 uvcc
P41/RXD32 9 10 P40/SCK32
P43/IRQ_0 11 12 P42/TXD32
P51/SEG2 13 14 P50/SEG1
P53/SEG4 15 16 P52/SEG3
P55/SEG6 17 18 P54/SEG5
P57/SEG8 19 20 P56/SEG7
P61/SEG10 21 22 P60/SEG9
P63/SEG12 23 24 P62/SEG11
P65/SEG14 25 26 P64/SEG13
P67/SEG16 27 28 P66/SEG15
P71/SEG18 29 30 P70/SEG17
P73/SEG20 31 32 P72/SEG19
P75/SEG22 33 34 P74/SEG21
P77/SEG24 35 36 P76/SEG23
NC 37 38 NC
PB1/AN1 39 40 PB0/ANO
PB3/AN3 41 42 PB2/AN2
NC 43 44 NC
NC 45 46 NC
NC 47 48 NC
NC 49 50 NC
NC 51 52 NC
NC 53 54 NC
NC 55 56 NC
NC 57 58 NC
GND 59 60 GND
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Appendix E  CPUBD-38004F Schematic Drawings
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Appendix F

Bill of Materials

LENESAS

Items [Designator P/N Code |Part Description Qty Package |Mfg
A) Board H8/38024F
R AA-02129-2 |PCB CPU Board Ver 1.1 1 AVS
2 C10 [C11 CA-70121-6 |Capacitor SMD 0805 12pF / 50V 2 0805 Panasonic
3 C8 |C9 CA-70151-6 |Cdpacitor SMD 0805 15pF / 50V 2 0805 Panasonic
4 C2 CA-73101-3 |Capacitor SMD 0805 10nF / 50V 1 0805 AVX/
5 C4 C6 C16 C17 CA-74101-3 |C&pacitor SMD 0805 100nF / 50V 4 0805 AVX/
6 C1 |C5 CE-14105-1 |C3pacitor Ele GSS-R 100nF/50V 2 thru-hole |Rubycon / any
7 C7 |C12 C13 C14 C15 | CE-15105-1 |Capacitor Ele GSS-R 1uF/50V 5 thru-hole |Rubycon / any|
8 C3 CE-16105-1 |Capacitor Ele GSS-R 10uF/50V 1 thru-hole |Rubycon / any|
9 D2 DZ-45503-9 |Diode Zener BZV55C3V9 1/2W 1 thru-hole |Philips Semi
10 J2 KH-20103-1 |Header Pin 0.100" 1x3-Way 1 thru-hole |AUK
11 JP8 JP9 |JP10 KH-20153-1 |Aeader Pin 0.100" 2x3-Way 3 thru-hole |AUK
12 JP1 JP2 |JP3 JP4 KH-20160-1 |Aeader Pin 0.100" 2x10-Way 4 thru-hole |AUK
13 J2(2-3) JP8(1-3) JP8(2-4) JPY(3F5KH-22004-0 |0.100" Micro Shunt JH6 7 thru-hole |AUK
14 JP9(4-6) JP10(3-5) JP10(4-6)
15 J1 KP-99501-0 |Connector DC Jack 2.1mm PCB Mt 1 thru-hole |AUK
16 P1 KS-60309-0 |Connector D-Sub Female 9-Way RA 1 thru-hole |AUK
17 D1 LE-03121-0 |LED 3mm Green Diffused 1 thru-hole |MIC
18 D3 |D4 D5 LE-03321-0 |LED 3mm Red Diffused 3 thru-hole |MIC
19 Q1 QB-02847-1 | Transistor BC847B 1 SOT23 |Philips Semi
20 R2 'R6 R7 R8 RA-63222-0 |Resistor SMD 1206 1/4W 2% 220R 4 1206 any
21 R3 RA-66102-0 |Resistor SMD 1206 1/4W 2% 100K 1 1206 any
22 R4 RA-67102-0 |Resistor SMD 1206 1/4W 2% 1M 1 1206 any
23 R1 RA-73471-0 |Resistor SMD 2010 1/2W 1% 470R 1 2010 any
24 R5 RL-00941-0 |Resistor Netwk-A SIL 1/8W 5% 10Kx9-Pin 1 thru-hole |Toma Resisto
25 S1 SP-10011-0 |Switch Tactile Round 1 thru-hole |KIE / any
26 U2 UF-53232-0 |IC SP3232ECT RS232 Driver /Receiver 1 SO 150 [Sipex
27 Y1 XC-05181-0|Crystal 32.7680 KHz Cylinder 2x6 1 thru-hole |TSC
28 Y2 XC-06709-0 |Crystal 9.8304 MHZ HC49/U-S 1 thru-hole |TSC
29 Anti-Static Bag 1 any
30 Label for Serial Number 1 any
31 e IC H8/38024 FZTAT, FP- 1 FP-80A |Hitachi
B) Packaging oot
32 BA-61007-0 |Rubber Foot Stick On SJ5008 4 3M
33 BZ-00053-0 |Box RSC ST-04 1
34 JP7 KH-20157-1 |M&ddér'Pin“0°100" 2x7-Way 1
35 CON1CONZ KH-27180-0 |Connector PCB Mt 0.100" 2x30- 2
36 Anti-Static Bag for Accessories 6
37 Bubble Foam 1
38 Checking List Form 1
39 Label for Carton Box 1
40 Manual in CR-ROM format w/Label & 1
C) Optional Items o
41 WL-64004-0 |Supply Cable Assembly Rev 1.0 1
42 WL-64004-1 |Serial Cable M/M 9-Way 1
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