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Notice

1. Allinformation included in this document is current as of the date this document isissued. 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 sales 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.

2. 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.

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

4, Descriptions of circuits, software and other related information in this document are provided only to illustrate the operation of
semiconductor products and application examples. You 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.

5. 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.

6.  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.

7. 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. Y ou must check the quality grade of each Renesas Electronics product before using it in a particular
application. Y ou 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 shal not bein 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 visua
equipment; home electronic appliances, machine tools; personal electronic equipment; and industrial 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; aerospace equipment; submersible repeaters; nuclear reactor control systems; medica equipment or

systems for life support (e.g. artificial life support devices or systems), surgica implantations, or healthcare
intervention (e.g. excision, etc.), and any other applications or purposes that pose a direct threat to human life.

8. You should use the Renesas Electronics products described in this document within the range specified by Renesas Electronics,
especially 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.

9.  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.

10. 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.

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

12. 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.

(Note 2) “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 H8/300L Super Low Power Series Low-cost
CPU Board, CPUBD-38024F 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 users. 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.

. Renesas System Solutions Asia Pte.Ltd.
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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.

Renesas System Solutions Asia Pte.Ltd.
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PREFACE

About this manual

This manual explains how to install and setup the H8/38024F CPU board for evaluating the performance
of the H8/38024F microcomputer. Hereafter, the H8/38024F 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.

Renesas System Solutions Asia Pte.Ltd.
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11.Trouble-Shooting

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

Appendix A - CPUBD-38024F Board Layout
Appendix B — H8/38024F 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
H8/38024 Series, H8/38024F-ZTAT™ Series Hardware Manual

. Renesas System Solutions Asia Pte.Ltd.
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Section 1. Introduction

H8/38024F CPU board (CPUBD-38024F) 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 H8/38024 F-ZTAT microcomputer. It
contains a QFP-80A package H8/38024F microcomputer on the board.

The H8/38024F CPU board adopts the common HEW that also contains a pure debugger as the user
interface.

The diagram below shows the H8/38024F CPU Board:

Figure 1.1 H8/38024F CPU Board [CPUBD-38024F]
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1.1.  Specification

1.1.1. General

» HB8/38024F microcomputer (using HD64F38024H FP-80A device)

» 32Kbytes of FLASH memory (Monitor software uses approx. 6Kbytes)

* 1Kbytes of on-chip RAM (Monitor software work area uses 1 Kbytes)

* 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 +5.0 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

» Jtis 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 H8/38024F microcomputer, serial port, and boot mode control and user
interface.

H8/38024 FZTAT

F——=&—josa1 TxDs2

= RXD3»

|—_0'_— 0sc2

>
UART Host
Interface

—

S

= FLASH
|—T_ X2 P34 Control
P95
TEST
Power-ON
Reset
RES_N

RES_SW

*1

!

AVcc
I AVss
£ Straight Header
— Test points
1/0 Ports 47K
vee except
P34,P95 Interface

Connector to
External Board

Vss

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

Legend

T 3v3 l : 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
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.
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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 20-way straight header connectors for user access as well
as to two 60-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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Package

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

pEs RG] SLIFTH RO 1 FWIH RS L RO AR

A NN LT

1, RN

Figure 1.3 CPUBD-38024F Package

1.3.1. Hardware Components

The hardware components included in the package are listed below.

1 x H8/38024F CPU Board

1 x RS-232 Serial cable

1 x DC Power Input Jack free-end cable
1 x 7x2pin connector [not assembled]

2 x 30x2pin 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.
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1.4. Summary of CPUBD-38024F functions

Items Specifications
Supported Microcomputers | = H8/38024F
Operating Frequency * 9.8304MHz (System clock)
= 32.768KHz (Sub clock)
Supported * 3.3 Volts. only
Operating Voltage
Host Machine * Minimum 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 XTI

One Serial port

Host Interface

RS-232 Serial Interface

* Baud rate @ 38400 bps
Supported File Format * Motorola S-type

= ELF/Dwarf2
Interface Software * HEW pure debugger

Emulation Functions

C - source level debugging (e.g. instant watch....)
Modify 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 Function

PC breakpoint (max. 256)

Step

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/ E7 * Supports E10T and E7 emulator
Emulator

Interface with Target system

Supports emulation on a target system.

Power Supply for CPU board

DC +5.0 Volt. to +9.0 Volt. supplied from external input

Environmental

Operating Temperature: 10 °C to 35 °C
Humidity: 30% to 85% RH
No condensation

No corrosive gas

6 Renesas System Solutions Asia Pte.Ltd.




RENESAS

Section 2. Installation

2.1. Label of Parts on CPU Board

Figure 2.1 shows the name of each part of the CPUBD.

JP8: User LED Selec

CON1, CON2:
D3: User LE ) ) Application Board
D4: User LED J2: VC? Select Interface Connector
JP3,JP4: External User O O
Interface . 2 5HD
O vio oz
Q O uuct
o g
P1: RS-232 Serial o .
Interface Connector g o
o] g m ] 130 0,20
1jgjojz
JP9: Boot Mode — sfoopo | o, 2 e 23003

Enable :
Pio e s
JP7: E10T 5 o) oo ‘
Interface 7 &1l0 0 RR: e oo’
Connector

D5: Boot LED_W il il . sl
J1 0]

J1: Power —p)

Connector 53,0 0,60
\ \ N\ \
JP9: Boot Mode D1: Power LED S1: Reset Switch ~ JP1,JP2: External User
Enable Interface

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
Ol d 0O
0 I
pBoP || 9 o DB9S 03
S 9 DBYP 96 ||PB9s
0 09
O 5 0 o

[ L
RXD (2)« @) TXD
TXD (3) »(3) RXD
GND (514 » (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 +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 +5VDC = 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)

N/ -
e ® — =

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 VCC SEL Select source of power supply
JP8 LED SEL Select either to use D3 or P93 and D4 or P92
JP10 E10T/ E7 EN Select either to use E10T/ E7 or P33, P34, P35
JP9 BOOT MODE EN Select either BOOT or USER mode or P95

Table 2.1 List of Jumpers
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2.5.1. Power Supply Selection Jumpers for MCU

This is the jumper switch to select the power supply to the MCU. As shown in Table 2.1 below, any
setting not listed in Table 2.1 is not allowed.

Connectto | Jumper | Jumper Jumper Selection Descriptions
Application | Name Designator
Board
Not VCCSEL ]2 Short Pin 2 to Pin 3 Power of MCU is supplied
Connected [Default] from the CPUBD.
[Do not short Pin 1 to Pin 2] | Operating voltage: +3.3V
Connected Short Pin 1 to Pin 2 Power of MCU is supplied
[Do not short Pin 2 to Pin 3] | from an application board
[+5.0V (max.)]

Table 2.2 Power Supply Selection Jumpers for MCU

2.5.2. 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 H8/38024F microcomputer.

Jumper Designator | Jumper Selection Descriptions
JP9 (P95 ="0") Short Pin 1 to Pin 3 To place CPUBD into Boot mode.
JP10 (P34 ="T") Short Pin 3 to Pin 5

Table 2.3 Boot Mode Selection Jumpers

2.5.3. User Mode [Standalone] Selection Jumpers [Default]

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 H8/38024F.

Jumper Designator | Jumper Selection Descriptions

JP8 (P92 => LED) Short Pin 1 to Pin 3 To place CPUBD into User mode
(P=>LED) " ghort Pin 2 to Pin 4 [Normal mode]

JP9 (P95 ="1") Short Pin 3 to Pin 5 [Default]

JP10(P34 ="1") Short Pin 3 to Pin 5 [Default]

Table 2.4 User Mode [Standalone] Selection Jumpers [Default]
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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.

Jumpers Designator

Jumper Selection

Descriptions

JP8 (P92 => CON1) Short Pin 3 to Pin 5
(P93 =>CONI) | Short Pin4 to Pin 6

]P9 (P33 =>CON1) Short Pin 2 to Pin 4
(P95 ="T") Short Pin 3 to Pin 5

JP10 (P34 => CONT1)
(P35 => CON1)

Short Pin 1 to Pin 3

Short Pin 2 to Pin 4

To enable debugging with Application board
in User Mode.

Table 2.5

2.5.5.

User Mode - Interface with Application Board Selection Jumpers

E10T/ E7 Emulation Selection Jumpers

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

Jumpers Designator

Jumper Selection

Descriptions

JP8 Don’t Care To support RENESAS TECHNOLOGY CORP.
JP9 (P95 =1") Short Pin 3 to Pin 5 E10T / E7 Emulator
(P33 => E10T) Short Pin 4 to Pin 6
JP10(P34 => E10T) Short Pin 3 to Pin 5
(P35 =>E10T) Short Pin 4 to Pin 6
- Table 2.6 E10T/ E7 Emulation Selection Jumpers
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Installation of HEW (Pure Debugger) for CPU Board

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

a

(M Wy

U

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:

run 2|

Twpe the name of a program, folder, document, or
Internet resource, and Windows will open it For wou.

Qpen: I Dihsetup,exe j

(a]4 I Zancel | Browse, ., |

Figure 2.4 Run Dialogue Box

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

High-performance tmbedded Workshop Setup

Welcame to the InstallShicld Wizaed fns Ht
Tiny/SLP Seming C/C+e compilen Package with
ARN24F CPL Bnard Debugger

The Innalshiskd® Wizsrd wil el HO Trw/SLP Seies
[T 4+ compier Pachige wih SACAF CFL Boaud
Drebuaet on youl conputer. To contrue, chck Newt

Figure 2.5 HEW for CPUBD Installer Welcome! Screen

QO Click Next to proceed with the installation.
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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
Pleaze read the following license agreement carefully, ?

Press the PAGE DOWMN key to see the rest of the agreement.

H. If pou use the enclosed software product and any related -
zoftware products [hereafter referred to a2 "PRODUCT', befare
exporting or taking such PRODUCT to other countries or states,
yau ruzt comply with applicable export control laws and
regulations of Japan and other countries with jurisdiction
and the applicable statez and provinces within Japan and such
other countries.

2. Please be advised that Renesas Technology Corp. neither warrants
nor grantz licenses of any rights to the patents, copyrights, j

Do you accept all the termz of the preceding License Agreement? [F you select Mo, the setup
will close. Toinstall HE Ting/SLP Senes C/C++ compiler Package with 38024F CPU Board
Debugger, you must accept this agreement.

ImstallShield

¢ Back Tes 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.

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

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

Setup will install HE TingsSLP Series C/C++ Compiler Package with 38024F CPU Board
D ebugger in the following folder.

Toinztall ta this folder, click Mexst. To install to a different folder, click Browse and select
another folder.

E:%Hew3 Browse... |

|metallzhield

" Destination Folder

< Back | Mexst » I Cancel |

Figure 2.7 Select Destination Directory Screen
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Q Click Next to install into the default directory C:\HEWS3 or C:\Program Files\Hew3, 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).

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

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

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 compaonents pou want to install, and deselect the ?

components pou do not want to install.

[&ll Components: 33k byte]

2 High-pe
Toolchains
38024F CPU Board Debugger
Online Manuals

Selectdll | Cleardl |

< Back | Hest > I Cancel |

Irztall S hield

Figure 2.8 Select Components Screen

Q Select the components to be installed.

QO 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
[Note: Always ensure that all components are installed in the same required directory]
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High-performance Embedded Workshop Setup _ 1[
Start Copying Files

Review zettings before copying files, iﬁ?

Setup has enough information o start copying the program files. [F pou want o review or

change any zettings, click Back. If you are zatisfied with the zettings, click Mext ta begin
copying filez.

Current Settings:

{Companett:

High-performance Embedded Workshop —
[E:%Hew3]

Toolchains
[E:\Hew3 T ools\Fenesas]

38024F CPU Board Debugger
[E:\Hew3\T ools\Fenesas)]

i o

| metallEhield

< Back | Mexst » I Cancel |

Figure 2.9 Directory Confirmation Screen

QO Click Next to begin installation.

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

L4 High prelormance Frbededred Works!

HE Tiny/SLP Seri

Ct++ Compiler Package with 380245 CPU Board Debngger

Inctalireg Copping HEW Program Fler
E ASeeATCL TooBilL B8 #ikistouy ird

_ e |

Figure 2.10  Installing Screen

The installation will complete with the Completion screen:
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High-performance Embedded Workshop Setup

{;} InstallShield Wizard Complete

Setup has finished instalingHE Ting/SLP Series CAC++
Compiler Package with 38024F CPU Board D ebugger on yaour
computer.ln using a Compiler, an Assembler, and an
Optimization Linkage Editor on DOS prompt,

please execute the batch file "HBTS_500ery bat'' to setup

< Back I Finizh I LCancel

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.
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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.

Frograms " Accessories P
5 Activestate ActiveTcl 8.4.1.0 L

Hitachi 3
Settings ’ Microsoft Excel

g Renesas High-performance Embedded Workshop  * Evb35024 User Manual

{7) Evh3s024F Read Me
Help @ High-performance Embedded Workshop Help
@ High-perfarmance Embedded Workshop Read Me
Eﬁ3 High-performance Embedded \Workshop

LT =
Shut Dowrn, .. g Manual Na | Arakinn: FriHew?

Documents

Search r

%i

Run...

& @y #ELE

[ Windows

Figure 3.1 HEW (Pure Debugger) for CPUBD Icon
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3.2. Creating a New Workspace

RENESAS

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.

O Click on [Create a new project workspace]

r— Ophions:

' Create a new project workspace

| =

=

g " Browse to another project workspace

0K

Cancel

Fl,

% € Operia recent project workspace: Administration...

Figure 3.2 Select Platform Dialogue Box

Q Select a directory and key the workspace name as required

Mew Project Workspace

Projects |

' &pplication Wwiorkspace Mame:

@ Azzembly Application I”EW

@ E.mpt_l,l Application Project Name:

@ Library
Inew
Directony:
IE:'\HEWS'\new
LCPLI Farnily:
|Has.Ha/300 =l
T ool chain:
| Hitachi H85 H8/300 Standard =l

Froperties. .. |

ak I Cancel |

Figure 3.3 HEW Start-Up Window (without toolchain)
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QO Select 38024F CPU Board as the target by selecting
0 CPU Series: SLP(Super Low Power)

0 CPU Type: 38024F

New Projeck -Step 1

thiz project?

CPU Series:

“Which CPU da vou want to use far

T

CPU Type:

3822
3823
3824
3825
3826
|7

[

< Back | MHewut > I

Finish |

Cancel |

Figure 3.4 Select Target

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

oummary x
Project

-------- PROJECT GEMERATOR - -
PROJECT NAME :
PROJECT DIRECTORY :
CPU SERIES :
CPU TYPE : 38024F
TOOLCHAIN NAME : Hitachi H8S HE/300 Standard Tc
TOOLCHAIN YERSION : 5.0.0
GEMERATIOM FILES :
E:\Hew3HEWSNEW dbsch.c
Setting of B.F Section
E:\HewMEWMNE W sbrk.c
Program of shrk
E:AHew3HEWMSNEW iodefine.h
Definition of [/0 Register
E:\Hew3WMEwW SNEWintprg.c
Interrupt Pragram
E:\Hew3WMHEWNSNE W resetprg.c
Reset Frogram

-
4| | »

Click OF, to generate the project or Cancel to abort,

E:\Hew3\HEWSHEW
SLP[Super Low Power]

¥ Generate Readme.tst as a summary file in the project directary

[ o< ]

Cancel |

Figure 3.5

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

Q Click OK to proceed

19
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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.

IDebug SEESION j Target | Options I
...... @ MNE'W Target:
[38024F CPU Board =l

Download Modules:

File Hame | Qffget Address | Form: Add

Eemayve
odify...
Up

[awh

il

<] | 2l
ak. I Cancel |

Figure 3.6 Select Platform Dialogue Box

U Select “38024F 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.
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Section 4.

4.1.

RENESAS

Performing Emulation

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 —[@ x|
Menu/v File Edit View Project Options Build Debug Memory Took Window Hel
bar I R = = - — Y
T AT o |28 e & o =] |[oebus sesion Hiznes|me|ss2 s2a)
Eeahnts ||[FRGRBDRPCDL || Fe &4 O F
Toolbars & |||l
| x|
= [Femory rizat
E-IF new
Workspace © 23 Comce fie prciral | NN
T !
B
| x * Memory
~#% FILE : */
% DATE Tae. Tan 05, 2004 *r Flash
=] 1C <= DESCRIPTION :M. F: */
sk, e CPUTYPE  H3 38008F " button
: Tx -
Program =8 D:‘:’ﬁc'es #%x This fils is generatsd by Hitachi Projsct Gemerator (Ver 2.1) s
window l_ e TP [ A
Sl #ifdef _ cplusplus
fdef =5
- s
d abort dj:
Source _— e Tl e
Address }
=N T E |
oUtpUt :’:Il Connected
window
Status bar
\ Find it Files: Wersion Control
Ready [Read-write  [9j31 [74 s [ uum

Figure

The key features of HEW

Title Bar

Menu Bar

Toolbars

Program Window

4.1 High-Performance Embedded Workshop Window

(Pure Debugger) for CPUBD are described in the following sections:

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

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

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.

Displays the source code of the program being debugged as well as the
source address.
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Display the detail of current workspace, and provide a quick & easy mean of

Workspace

navigation.
Output Window

of find files.
Status Bar

Help Button

Memory Flash

Button

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

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

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

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 — H8/38024F 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 information Disassembly View disassembly window
CPU Register, memory, Status, /0
Symbol Label
Code Breakpoints

3 | Memory MCU memeory Fill

manipulation Refresh

4 | Debug Execution of MCU Code Reset CPU
Go/Reset Go /Go to Cursor/
Set PC to Cursor /Run
Step In/ Over/ Out/ ... Step
mode
Initialize

22
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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.

|JJ$ el ||Debug =] ||Debugsessiun =] | Pl |@ [ |

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

Feleaze

L]

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,Ist...)
Release (DIR) Configuration Information & Output (abs,Ist...)

Default Session (hsf)
Release Session (hsf)

C & header files
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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 to
[$(CONFIGDIR\$(PROJECTNAME).abs]. Otherwise, when the session is switch, the download
module will not be able to switch correctly.
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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 (38024F, 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.
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4.5. Emulator Setting

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

=+ File Edit Wiew Project | Options Build Debug  Memory Tools  Window  Help
Build Phases...

Build Configurations. ..

Debug Sessions. ..

Debug Settings. ..

R.adix k

th s

Memory Resaurce, ..

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:

O 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 ] 21x|

— CPU Control
Dievice ; IHE;33|324 [ Standalone Flazh

Mode: | 32Kbyte ROM, 1024byte RaM

Clock :  |3.8304MHz

Driver:  Seral Driver Chanage...

\_ Lef Lef Lol

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 21

— CPU Control
Device : IHB,.#33|:|24 ¥ Standalone Flash

Mode:  [32Kbyte ROM, 1024byte RAM

Clack : | 5.8304MHz

\_ Lef Lef L«

Cancel

Driver:  Serial Driver Chanage... |

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.

Dowrload Uzer T arget Program in "BOOT MODE"...
Do the following steps:

11 Set Jumper JFI 1o "BOOT MODE" position

2] Prezz 51 [RST 5% Once

HE 302

Prezs "Cloze” for other Downloads T
= = = 2 MODE
£

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.
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Ilzer T arget Program Download Completed..
[ the follawing steps:

1] SetJumper JPA to "JSER MODE" position
2] Press 51 [RST 5W) once to run Standalone
Click on "™'es" to quit HEW and

Click on “Mo" for ather options

HE 3802

u ww ZMONE
B

Yes Mo

Figure 4.8 Dialogue box for running user target program

NOTE: After pressing the reset switch when jumper JP9 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, no debugging is available to user.
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4.5.2. Memory Mapping

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:

:1_.'1‘

The memory mapping is shown in the following figure:

Memory Mapping 2

Type:

I hemory j

[From  To b apping

oooo0 - OFFFF Orn Chip Read-only

Q2000 OFOTF On Chip Guarded

OF020 OF02E On Chip Read-write Cllaae
QF02C OFF3F On Chip Guarded
OF740 OF7AF On Chip Read-write
QF750 OF7FF On Chip Guarded Add
OF720 OFFFF O Chip Read-write

Ix

Fd ercdify

i;

Frezet

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:

B

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

status ]
[zeew  [ecaews
CPT Memory Map: Address Bange & Type
Q0o00000-00007FFF On Chip Read-only
Q000S000-0000F01F On Chip Guarded
OO00OFOZ0-0000F0ZE On Chip Read-write
QOOOFQEC-0000F73F On Chip Guarded
QDOOF740-0000F74F On Chip PRead-write
O00OF750-0000F77F On Chip Guarded
QDOOF720-0000FF7F On Chip Read-write
QODOOFFS0-0000FFFF On Chip PRead-write
Program Name Memory Loaded Area

‘ | B

A &[4 Memory £ Platiorm h Everts

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

30 Renesas System Solutions Asia Pte.Ltd.



RENESAS

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.

esootute =10l x|
maing ) j
0x00000800 |4 =
0x00000804 count = 0;
0x00000836 for ( : : M
0=00000808 | o =ort{sectionl, HAME):
0=00000810 count++;
0=00000816 =zort{sectionl, AGE):
0=00000820 count4++:
0=00000826 szort{sectionl, ID);
0xz00000830 count++;
1
H

0=00000838 |Owvwoid =ort({list. key)
struct namelist list[]:

short kev:
0=z000008342
short i,7.k:
long min;
char #*name;
struct namelist worklist; -
[ ol

Figure 411 Source Level
Information available:

Corresponding address for source file

2 PC location
O Bookmark
@ Breakpoint
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4.6.2. Disassembly level

User can open the disassembly window:

Q Choose Disassembly from the View Menu, or right click on the source window, and select Goto
Disassembly

=10 x|
& _nain 7A06FCE4d MOV . W FH'FC54  RE -

goooosod 1900 SUB.W RO.RO —

goooosoe e9E0 MOV . W RO, 2E&
o 00000808 1911 SUB.W Fl1.R1

goooogoA 7900FCO0 MOV W FH'EFCO0, RO

goooos0E G528 BSR @ =ort: 8

goooosln e960 MOV . W ke, B0

gooooslz 0BOO ADDS . W £1.R0

goooogeld 69ED MOV W RO, @RG

pooposie 79010001 MOV . W FH'O0001.R1

gooonsla 7900FCO0 MOV, W ¥H'FCO0, RO

goooos1lE G518 BSR @ =zort:d

goooos20 6960 MOV W oEs, RO

goooogs22 0OBOO ADDS . W 1. R0

goooog24 e9E0 MOV . W RO, @RE -

gooonsz2e 79010002 MOV, W ¥H'O00Z2.R1

goooosza 7900FCO0 MOV . W FH'FCO0, RO

ooo00082E 5508 BESE @ =ort: 8 -
1| v

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 | Yiew Project Opkions Build Debug Memory Tools  indow  Help

Command Line Chrl+L

= TCL Toolkit Cerl+Shift+L

@ WWorkspace ik

[™] Gutput AlE+L

Disassembly [

Reqisters Ckrl+R
Symbaol L4 Memarsy. .., Zhrl+M
Code 3 o Chel+I

[l Status Chrl+U

Figure 4.13 View - CPU

4.7.1. Registers

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

£
|Register ‘e IREgister Value
H'OCs4
Rl H'oCo4
13854 H'aooo
1353 H'aooo
R4 H'aooo
1353 H'aooo
1313 H'oooo
R7 H'FF7E
PC H'ogos
CCR H'04 -0---E--
KN I— o

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.

Biegin Address | 40 | +1 | 42 | 43 | +a | 45 | +6 | +7 | +8 | +o =
— ox00000800 01 10 €D FZ 0l 00 6B z3 00 FF
IH 0000300 Dx00000S10 7& 0 00 2 FF  C4 20 LF Al 43 06
Cancel | O0x00000%20 OF Bl OA &3 0l 00 0 2&B A3 00 FF
End: 0x00000830 60 73 54 70 7A 05 00 FF G4 24

IH'DDDDDSFH 0x00000240 12 oo 63 co 12 11 oF oo 55 24
000000250 73 ol aju] ol oF ulu] 1 16 63 40
000000260 00 0z oF Do 5E oz 63 40 OB 50

Earmat;

0x00000870 6 F2 Ol 20 &b F4 73 37 00 18
|B}'EB[H1] =l 0x00000880 58 &0 02 BA A% 00 47 10 A% 0Ol

0x00000890 £ 60 0z 44  Eh 00  0A 15 13 44 T
Display Yalue &s: 1 L P
I.-’-\NSI character j
Bytes Count For One Line:
16 Bute =]

Figure 415 Set Memory

4.7.3. T1/O

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 £
I arne I Addresz I W alue I Arccess I

F-[{] fsynchronous Event_ ..
ERE] Serial Communicati. .

#-_] Serial P Ctl Reg3  O0O000FF91 H'F3

4] serial Mode Reg3d 0000FFAS H'o0

<[] Pit_Rate Reg3 0000FFAY H'02
4[] serial Ctrl_Reg3 0000FFAR H'70
<[] Timer R
-[I] Timer F

D LCD Controller Driver
D AfD_Converter

-[J] If0_Ports

~[I] 10-Bit_Pulse Width. ..
<[I] 10-Bit_Pulse Width. ..
-[J] Watch Dog_Timer

<[J] Sy=tem Ctrl

HEEBEHEEHRBEK

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________ A
Iten IStatus I

CPT Memory Map: Address Bange & Type
00000000-00007FFF On Chip Bead-only
00002000-0000F01F On Chip Guarded
OO0OFOZ0-0000F0OZE On Chip Bead-write
OO0OFOZC-0000F73F On Chip Guarded
O000F740-0000F74F Onn Chip Bead-write
OO0OF7E50-0000F77F On Chip Guarded
OOOOF720-0000FF7F On Chip Bead-write
OOOOFF20-0000FFFF On Chip Bead-write

Program MNawme Memory Loaded Area

- -tADebug 2001 _tut.abs H'00000000 - H'OO0O0000O01

--..t3Debug 3001 tut_abs H'OO0000002 - H'OOO0OO0OLZ

- --taDebugh 2001 _tut.abs H'0000001e - H'OOO0OOODZ1

.-t Debug 2001 _tut_ aks H'000000z4 - H'OO00000Z39

.-t Debugh 2001 _tut.abs H'00000400 - H'O0000421

- - -EADebugh 3001 tut_abs H'O0000200 - H'O0000OCEF

|4 [+ [t Memory £ Fiatorn } Events f

Figure 4.17  Status — memory window
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4.7.4.2,

Status - Platform

This platform tab shows the current emulation condition

Target device
CruU
Run Status

Break Cause

RENESAS

Status

Tteam

cro Hz/200L

Pun Status Ready

Connected To 380Z4F CPU Board

Ereak Cause User Break

fud]

ll :I;. Memory Platform £, Everts /

4.7.4.3.

Figure 4.18  Status — Platform window

Status - Events

The events tab shows the usage of
- PC Breakpoints

Status

4| h—l'-. Werory f, Platiorm } Events f

Figure 419  Status — Events window
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4.7.4.4. 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.

w0+ File Edit | Yiew Projeck Options Build Debug  Memory Tools  Window  Help
Cormmand Line

ChrH-L

‘=0 TCL Tookit

Zkrl+-5hift+L

@ Wiorkspare
E Oubput
Disassembly el
CRU 2
Symbal Labels Shift-+CErHA
Code v B watch Chrl+H
EA Locals Shift-HCEr--W

4.7.4.5. 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.

EP I Address

|Hame

bk

H'o00o0400
H'00000414
H'0000041s
H'o0oo0412
H'00000414
H'o000041C
H'0O000041E
H'o00004z0
H'0000042Z
H'o0oo04z4
H'o00004ze
H'000004z3
H'000004z4
H'000004zC

_PowerON_ Reset
_INT_TERQO
_INT_TERQ1
_INT TLQAEC
_INT_TRQ=
_INT_TERQ4
_INT WEPO_7
_INT Timerd
_INT_Counter
_INT_TimerC
_INT TimerFL
_INT TimerFH
_INT TimerG
_INT_=CIz

e

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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4.7.4.6. Watch

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

| I L
H'0000 { OxfcBd } [irit]

=

A0 watch A natchz b Wiatchs A natche £

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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4.7.4.7. Local

RENESAS

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.

=
Qwfe00 § RO}

........ key H'Oooo {R1} [zhart)

........ i Mot available now,

........ i Mot available now,

........ k Mot available now,

"""" ik Mot available now,

“ arme O=0000 §{R2} [char]
wiarklizt { Oxff5a } [struct nammelist)
Figure 4.23 Locals

Tooltip watch - place the cursor at the variable and

the general information of the variable will appear.

EEIT =10 x|
0z00000838 | crvold sortilist, lkevy) j
struct nameli=st list[]:
short kew:

Ox00000842 {

short i.3.k:

long min;

char #*name;

struct namslist worklist:
0=z0000084a svitchilkey){

casze HAME
0=z0000086a for (1 = 0 ; #*#list[i] name != 0 ; i++){
0=z00000870 namne = list[i]. name:
0x0000087e ko= i
0xz00000882 for (7 = 141 ; #li=t[j].name |= 0 ; J++){
0=z00000886 if (strcmp(list[j]. name . nans) ¢ 03
0x000008%c name = 11 Chame;
O=000008aa kL= 7;
+
0=000008=0 worklist = list[i]: -
=NANNNSA= Tictl4i1 = 13=4T1h1"
il 3y
Figure 4.24 Tooltip
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4.7.5. Break Functions

Various breakpoints setting are discussed as follows.

w7 File Edit | Yiew Project Options Build Debug  Memory Tools  Window  Help

Command Line hrl+L
e TCL Toolkit Chrl+Shift+L
@ Warkspace AlE+Hk
[Pl @bt AlE+L
Disassemtly (bt |-
Pl r

[ Breakpoints Shift+Chrl+E

ﬁ Stack Trace Chrl+K

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.
PC Break The instruction at this address is replaced with a system instruction
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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4.7.6. 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 A
Kind |Name |?alue

F =zort{=truct nameli=t#*® =short) { Oxlas? }

F li=t Ozfc=00 { R Fistruct namselist*)

P kevy H'0000 { R1 }(=short)

L 1 H'0005 { R4 }(=short)

L ] H'O

L k H'OD

L mitn H'O

L nanmnes 0=000e { R2 }ichar=)

L worklist { Oxff2a }{struct namelist)

F mnaing ) £ O=0810

1] | i

Figure 426  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

ENESAS

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

Seatch...
P SO
COMEEre,
2R Fill...
5 Test,.,

Refresh

n onfigure Gverlaw. ..

Figure 4.27

42

Memory Functions
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49. Execution of MCU Code

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

«0# File Edit “iew Project Options Build | Debug Memory Tools ‘Window Help

[=[f Reset CPU
B F5
Reset Go Shift-+F5

f (50 b0 EUrsar
I . Set BC Tio Cursar

Rur. ..
) step In Fi1
'ﬁl Skep Ower Fi0
{¥ Step Out Shift+F11
Skep...
Skep Mode IT Aubo
@ Halk Program Esc Assembly
Source
Initialize

F Bisconmect

Download Modules L4
Unload Modules L4

Figure 428 Debug Functions

49.1. Reset CPU

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

PC = Power on Reset vector value
ER7 = H'FF7E

ERO-6 = H’00000000

CCR = H’00

The microcomputer is reset.

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.

Step Functions

There are four types of 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 enables a visual view of the code
running sequence.

Steps:

Delay [zecondsz]

|1 - 2.5 zeconds j

[ Step Over Calls

[ Source Level Step

ak I Cancel

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

L4 IT Ak

Assembly

&0 Halk Program 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/DWARE2 (.abs) file with the debugging information is generated.

This enables user to debug the code in C-source level i.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 constraints while operating the CPUBD. They are described as below:

5.1.  Corruption of Monitor Software

The monitor software occupies predefined locations in the flash memory area as the user program. Due
to unforeseen reason, user might access to this area and corrupt the monitor code. As a result, debugging
on the CPUBD could not performed and loss of communication between HEW and CPUBD.

Please refer to the Appendix B — H8/38024F Memory Map to take note of the area occupies by the monitor
code.

5.2. Interrupt

Users, who want to perform debugging operation on the CPUBD, must enable the interrupt.

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);, I 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(1);
light _LEDQ);

5.3. Timing Issues

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. If the frequency of interrupts generated
is less than 300msec, MCU will not be able to respond to the SCI3 interrupt sent by HEW. This will also
cause HEW to timeout.

The following shows the timing diagram when using HEW.

HEW Auvailable to User HEW > Available to User ————————
Monitor Monitor

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

Figure 5.1 Timing diagram of HEW
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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. This will result in a timeout in HEW.

5.5. Software Breakpoint

a

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]
User shall not set any breakpoints in the interrupt service routines.

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

5.6. Step

a

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.

No interrupts will be serviced during stepping.

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

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

U Sub-active Mode

O Subsleep Mode

O 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:

Q 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.

Q 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.

O 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 H8/38024F MCU. This is because the H8/38024F 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.

O 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:
» H8/38024F Micro-controller

* Power Supply circuitry

* Clock circuitry

* Reset circuitry

= Serial Communication block [via SCI3]

* LEDs

* Boot Mode Enable

* E10T/ E7 Emulator Interface

= External User Interface

6.1. HS8/38024F Micro-controller

The H8/38024F 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 +5V DC or +9V DC voltage. This power
input is further stepped down to +3.3V 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.

6.3. 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.

6.4. 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.
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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 H8/38024F. 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 H8/38024F 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 program. A total of 6 Kbytes
of FLASH ROM and 1 Kbytes of RAM must be reserved for the monitor software.

6.7. LEDs

There are two Red LEDs on the CPUBD available to user. LED D3 can be driven by port 9 bit 3 of the
H8/38024F. This can be selected by a jumper selection of the JP8 header, see section 2.5.3.

The second LED D4 can be driven by port 9 bit 2 of the H8/38024F. This can be selected by a jumper
selection of JP8 header, see section 2.5.3.

Note that a LOW output level from H8/38024F 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 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, JP9. Boot mode is required at the Power-On stage only. For the jumper
selection, see section 2.5.2.

6.9. E10T/E7 Interface

Interface the CPUBD to E10T/ E7 emulator is only allowed when the E10T/ E7 Enable jumper selection,
JP9 & JP10 on the CPUBD are set. See section 2.5.5.

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

The external user interface makes all H8/38024F 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 H8/38024F QFP-80A on the CPUBD.

The two 2x30-pin socket connector [CON1, CONZ2] 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 H8/38024F QFP-80A, and can be used to access the pins of the
chip and labeled with reference to the actual chip QFP-80A pin-out.

In addition, jumper selection must also be made, see section 2.5.4.
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 H8/38024F micro-
controller and the CPUBD by directly running sample programs.

The CPUBD comprises of limited RAM and is also a single chip micro-controller. To debug the user
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 program into S-record format. Without the monitor
software flashed into the FLASH ROM of the micro-controller, 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 H8/38024F micro-controller.

When you install the High-Performance Embedded Workshop [HEW] with free Tiny/SLP tool-chain,
user obtain faster turn-around-time for a complete design cycle from ‘Code Entry” = ‘Compile’ >
‘Linkage’” = ‘Download S-record file to MCU" - ‘Execute User Program’ - ‘Debug User Program’
within an integrated environment (HEW with 38024F pure debugger).

7.3.  Monitor software Requirements

The monitor software makes use of the following peripheral function and input/output pins of
H8/38024F micro-controller, which cannot be used by user program during debugging. These are:

* SCI3 Port for communication to the PC running HEW
= JOPort3Pin4
= JOPort9Pinb5
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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
flash 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 (e.g. 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 5.1 illustrates the mode transition diagram.

Legend:
X = Don’t care
USER
T~ MODE
\\\\
/ N\
/ DOWNLOAD Mg&I‘II(ER \
' \
\ Monitor Program MODE \\\
\ OR S
\ User Target Program \
AN / /I SCI Interrupt Others \\‘
N 4
. e / Command ‘\‘
e .' .
- ! :
| / :
| |
! Command ]
\ |
\ Processor ;
\\ II
\\ Il
v SClInterrupt / y;
\ Break

Figure 7.1 Mode Transition Diagram
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7.5.  Using Monitor software

The monitor software is used with the CPUBD. A manual is supplied in PDF format on a CD-ROM
covering installation and basic usage of the HEW.

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
Download

0 Breakpoint

a Types of Execution

0 Memory
Read/Write
O Register
Read/Write
0 Others

Supported file formats are:
e Elf/Dwarf2

e Motorola S-Record

e SYSROF format

Only ONE breakpoint is allowed at a time when executing with the monitor
software

Three execution modes:

e RUN mode

e STOP

e Single Step

e  Memory Write

e Memory Read

e Fill Memory

e Read CPU Register

e  Write CPU Register

e Mapping

e 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 program

execution.

The Following lists the interrupts reserved by the monitor, and their purpose:

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
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7.7. Breakpoints

The CPUBD allows multiple 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:
O When user inserts breakpoints, always use the ‘Disassembly window’.
O Beware of instruction pre-fetches after branch instructions.

A breakpoint inserted on a branch instruction 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 programming and S-Record file format is
used during flash programming.

Please refer to specific device manual to enter boot mode.

8.1. FLASH Programming the CPUBD

There are several methods to flash the CPUBD
O 38024F HEW (pure debugger)

U FDT version 2.1

O E10T/ E7 emulator for H8/38024F

While we had included in this manual about some 3 parties tools to flash the CPUBD, however, the
correct operation of the CPUBD with these 3 party tools is limited to the software version mentioned in
this manual.

In this context, only HEW is discussed, for other software, please refer to respective user manual.
Flash programming is performed in the HEW under the following modes:
0 Boot mode — the writing or erasing is performed in batches,

Q User program 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

Q Stand-alone flash operation of user program.

Hardware jumpers are required to be set accordingly to trigger MCU to enter boot mode. For jumper
settings, please refer to section 2.5.2 “Boot Mode Selection Jumpers”.

The sequence to trigger MCU into boot mode is described below:
O Short JP9 [1-3] and short JP10 [3-5 default]

Q Power-on the CPU Board

O 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.
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After entire flash memory has been erased, the execution transferred from the boot program to the write
control program being transferred to the MCU’s internal RAM, and the application program (Monitor
program or user program) received from the host machine is written to the flash memory.

8.1.2. User Program Mode:

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

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

The advantage of using user program mode is no jumper setting 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 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

1 2 3
Host machine Host machine Host machine
Application program Application program
Write control program Write control program
F-ZTAT microcomputer F-ZTAT microcomputer t F-ZTAT microcomputer ¢
SCl - SCI 5CI
i Bootprogram |: Boot program Boot program |
Start /'
Flash memory RAM ) RAM Flash memory RAM
Erase entire || g aEaRiel Agpplication Writa control
flash memory P
area pragram proaram program
Start
T TReset canceled TReset canceled
Reset status

Figure 8.1 Overview of Boot Mode
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2 3
Host machine Host machine Host machine
Application program Application program HEW?2
38024F CPUBD
HEW?2 HEW?2 Debugger
F-ZTAT microcomputer F-ZTAT microcomputer c F-ZTAT microcomputer :
scl3 SCI3 SCI3
RAM Flash memory RAM Flash memory RAM
g = Application Start
: = 1":“’” f || Write/erase program wm
+ RAM transter control ' [RAM transfer |1
oo L s | ooren | Memae
TMonitor program TMom'tor program

Monitor program

Figure 8.2 Overview of User Program 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 300I_tut is based on a simple Assembler / C program located in your installed directory
“...\Tools\ Renesas\ DebugComp\ Platform \ Emulator\ Evb38024F\300I_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.

Q1 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 H8/38024F 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 300l_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:

#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 = O;

for C ; 5 ){
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;

swutch(ﬁga%é
case :
for (i = 0 ; *list[i].name = 0 ; i++){
Eame_= list[i]-name;
= i
for = i+l ; *list[j].name = 0 ; j++){
(s trcmp(llsth .name , name) < 0)
Ea@e = list[j]-name;
}}
worklist = |ISt£
list[i] = list
list|[k] = work |st
greak,
case AGE :
for (i = 0 ; list[i]-age '= 0 ; i++){
Ein = list[1]-age;
:.;
for (J = i+l ; list[j]-age '= 0 ; j++){
iéj(jist[{] age < min){
min = lTist[j]-age;
k = J;
}}
worklist = IlstEl]
|!St[l] = |ISt[ 1;
listlk] = worklist;
greak,
case 1D :
for (i = 0 ; listJi].idcode = 0 ; i++){
Ein = list[i].idcode;
for (J = i+l ; list idcode '= 0 ; j++
iéj(list |dcng]< min){ Laath!
Enm; tD]ldﬂMe
:J;
¥
worklist = !lst£i],
list[i] = |ISt[ 1;
list[k] = worklist;
%reak,
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9.3.  Tutorial Setup

Open tutorial workspace in:

“install directory\ Tools \ Renesas\ DebugComp\ Platform\ Emulator\ Evb38024F \300I_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:

O 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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I =
IDebug SESHON j Target | Elptionsl
...... @ 300|_tut Target:
| 38024F CPU Board [~ |

Default Debug Faormat:
| EN/Dwat2 [ |

Download Modules:
File M arne | Offzet Address | Farm: Add

Eremove
I mdify..
Up

Do

LEEE

1 | 0

ak | Cancel |

Figure 9.1 Debug Settings with Load Object File Dialogue

Click on the Add... button.
Select the download Format to be the ELF/DWAREF2.
Click the Browse button and select the file “‘3001_tut.abs’.

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

U000

Download Module ﬂil

|H'nnnnnnnn

Cancel |
Farmat;
|EN/Dwart2 =l
Filenare:
I:'xHew3"~3ﬂ[ll_tut'x3[ll:ll_tut"~Del:uug'GEIEII_tut.aI:us }l Browsze. .. |
Accezs zize;

2

[T Download debug infarmation anly

[T Berfarm memony verity durng download

Figure 9.2 Configure Load Object File Dialogue

A new folder, Download Modules, with the ‘300I_tut.abs’ file is created in the workspace window.
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QO Right click on the ‘300I_tut.abs’” in the workspace window and select Download module.

Eﬁi 3001_tut - High-performance Embedded Workshop - [3001_tut.c]

«i# File Edit “iew Project Options Build Debug Memory Tools  Window  Help
NEdd|2|(s2e|0Ta|[or|E | |20 8 ¢

F| H T ||| & & ||| 8 g 2 [Debuo
& /| aat L |[FRERD RS ||E|Fe &
Bl7 | & @
izl =l : :
= 300Lut raos memeliet
El@ 3001_tut short key;
=3 C source file I o
P 3000_tut.c Thurt ik
{ e ong min:
F":'SCLC char *name:;
Intprg.c ztruct name
resetprg.c
; shirk.c svitchikey)
ca== NA
El a Download modules for
EEI Depen Diownload module
- zhi Download madule (debug data anly)
------ stz Unload medule
Configure igw, .,
IT Allowe Docking
Hide:
N 3
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.

O 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
sotendif j
Y
fpragna ssction Re=setPRG
0=00000400 _ entry{vect=0) woid Power(OH_Re=et(void)
{
O=z00000404 s=et_imnask_cor(l):
0=z00000406 _INITSCT():
s _CALL INIT ) : < Remowe the comment when you us
S _IHIT_IQLIBE(): < Remowve the comment when vou us
s errno=0; < Remowe the comment when yvou us
A0 srand(1l); <« Remowe the comment when wou us
s _=lptr=HULL; < Remowe the comment when you us
A+ HardwareSetupi): s« Remowve the comment when wou us
0=z0000040a set_imnask_ccri(0):
0=0000040c main( )
s _CLOSEALLL Y < Remowe the comment when you us
Ao _CALL EHDC) <« Remowve the comment when wou us
O=z00000410 slespi ).
O=z00000412 T -
Ki v
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).

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

"Haokao", 17. 1234, j
"Midori', 22, 88838, =
"Rie", 19, 7777.
"Eri", 20, 9999,
"Kyoko", 26, 3333,
" i 0

}:

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

wvold sort();

main( )
Ox00000800
O=z00000804 count = 0;
0=00000836 for { : ;3
0=00000808 =ort (zectionl, HAME)
O0x00000810 count 4+
0=00000816 =ort (=ectionl, AGE):
Ox00000820 count 4+
0=00000826 =ort (=ectionl, ID):
O0x00000830 count 4+

L
b

O0=00000838 wold sort{li=t, kev)
struct namelist list[]1:

[« v

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:

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

O 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.

oo tee o] x|
"Hyoka", 26, 3333,
6. 3337 =

T

int count=0:
const int Dumb= 1;

wold =ort():

maini )
0=00000800 o

0z00000804 count = 0;
0=00000836 for { ;3
0=z0000020% | @ zort{zectionl, HAME);
0=z00000810 count++;
0=z00000816 zort{sectionl, AGE});
0x00000820 count++;
0=00000826 =ort (=ectionl, ID):
Oxz00000830 count 4+
b
¥

O0=00000838 wold =ort(list, kew)
struct namelist list[]:

short key:
O0=00000842 1
short 1.7.k:
long min: bl
] 1

Figure 9.6 Setting a Breakpoint
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9.4.2. Executing the Program

To run the program from reset:

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

I

The yellow arrow will appear on the read dot, indicating that the program is executed up to the
breakpoint you have inserted.

esooiteee =10l x|

"Eyoko" . 26, 3333,

T

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

wvold sort();

main()
O=z00000&800
O=z00000804 count = 0;
0=00000836 for ( ; ; 39
0=00000808 | €] zort{zectionl, HAME});
0=xz00000810 count++;
0=x00000816 zort{zectionl. AGE);
0=z00000820 count++;
0=00000826 zort{zectionl, ID);
0=z00000830 count++

h
1

Qx00000838 wvold sort(list, key)
=truct nameli=t list[]:

short lkey;
0=00000842 {
short i.37.k;
long min: -
<] v 2

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:

T

Ttem Status
Contected To 380Z4F CPU Board
CEPTT H&200L

Pun Status RBeady
Ereak Cause PC Break

-
4 | 3

Al I\ hiernory A Platform £, Events f

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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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:

]

Enable | Type | condition

=10l x|

| Action

Enahle
Enable
Enable
Enable
Enahle

BFP
BF
EP
EP
EF

PC=H'00000S05 (3001_tut

PC=H'0O0O0OOS4C (3001_tut
PC=H'0O000DAOD4(3001_tut

.CS45])
PC=H'0O00OOG7E (3001_tut.
PC=H'000009Z4(3001_tut.

c/67)
c/81)

.c/85)
.CA98])

Ereak
Ereak
Ereak
Ereak
Break

The Breakpoints window also allows user to perform the following:

¢ Define new breakpoints

e Delete existing breakpoints

e Disable existing breakpoints

Figure 9.9 Breakpoints Window

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

Add. ..

Edit...
Emable
Disable
Delete
Delete Al

120 to Source
Close File
Close All Files

Allow Diocking
Hide:

Figure 9.10
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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.

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

< Register o [m] |
FRegister ... I Register Value

121} H'ooon

.1 H'OOOE

12554 H'ooon

1533 H'ooon

1201 H'oooz

1333 H'FF54

1513 H'FEA4

R7 H'FF4E

PC H'0508

CCE -0---Z--

KN — i

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.

W alue:

Set As: Cancel |

I'W'hu:ule Register 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:

QO 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_sectiurﬂ
LCancel

End:
|rrrﬂ

Foimat:

[Byte [+1) =]

Figure 9.13 Open Memory-window

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

Memory £
Address | +0 | +1 | +2 | +3 | 44 | 45 | 48 | 47 | 48 | 43 | 44 | 4B | +C il
Dx0OOOFCOO0 48 61 SF 6B 6F OO0 00 00 00 11 00 00 04
Dx0OOOFCLO 64 6F 72 &8 00 00 00 1§ 00 00 22 BE B2
Dx0OOOFCZO OO 00 00 00 00 13 00 00 1E Ol 45 72 E®
Dx0OOOFCE0 OO0 00 00 14 00 o0 27 OF 4B 73 6F 6B EF
DxO00OOFC40 00 1A 00 00 0L O 00 00 00 00 00 00 oo
Dx0OOOFCS0 OO 00 00 00 00 o0 2FE 80 FF FF FF FF FF
ox0OOOFCS0 FF O FF O FF O FF O FF FF FF FF FF FF FF FF  FF
ox0OOOFC?0 FF O FF O FF O FF O FF FF  FF FF FF FF FF  FF FF_Ij
A

d |

Figure 9.14 Memory-window

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

74 Renesas System Solutions Asia Pte.Ltd.



RENESAS

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

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

watch |
M arme I Yalue I Type

B zectiond { Oxfc00 } [struct narmelist[5]]

=

A b watch A watch2 b Watchs A Watcha f

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.

Yariahle ar expression:

Iu:u:uunﬂ 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’.

watch |
M ame I Walue I Type

sechon] § Oxfc00 } [struct narmelistE])
...... count H'0000 { Dxfc54 } fint]

A B[ watch A Watch2 b Watchs A Watcha 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.

watch |
I ame I Walue I Type
El-  zectiond { Oxfc00 } [struct narmelist[5]]
e (0] { OxfecO0 } [struct narnelist)
=[] { OxfcOe } [struct narnelist)
L OE- name "Midori" { Owfcle } [char(2])
----- ane H'O016 { Oxfc16 } [ghort]
- idcode H'000022b8 { Oxfc18 } (lang)
[2] {Oxfclc } [struct namelist)
[3] { Oxfc2a b [struct namelist)
4 { Oxfc3a } [struct namelist)
M- [5] { Oxfcd6 } [struct narnelist)
------ ot H'0000 { Oxfc5d 1 [irt)
4 | i
A [ wateht £ Watch2 b Watchd b Wiatche

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.

O 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(sectionl, NAME).

#

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

_ioix]

wold =ort(): g

naing )
O=z00000800
0=z00000804 count = 0;
O=z00000836 for { ; ;14
Q=00000808 | 4 =ort{=zectionl, HAME);
Oz00000810 count++;
Q=00000816A =orti{=zectionl, AGE);
Oz00000820 count++;
N=00000826 =ort{sectionl, ID);
Oz00000830 count++;

b
H

0=00000838 | S hoid sortilist, kev)

ztruct namelist list[];

short key:

O=xz00000842 i

short 1.7.k:

long min:

char #*namne;

ztruct namnslist worklist;

Q=z0000084a switch{lkeyi{
caz= NAME
0x0000086a for (1 =0 ; =#list[i].name != 0 ; i++){
Q=00000870 name = list[i] name; -
[« M

Figure 9.20  Executing up to a Function Call

QO 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 localized 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:

O Open the Locals window by choosing Symbol: Local... from the View menu or clicking the Locals
Window button in the toolbar.
a2

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 300I_tut, once when the execution halts within the function sort(), the local variables within
function sort() will be shown in Locals Window:

HODDD {R1} [hart]
........ i Mot available now.
........ i Mot available now.

........ k Mot available now.

"""" it Mat available now.

""" harme Ox0000 1 R2 } [char?]

""" wiorklizt { Owff5a } [struct narnelist)

Figure 9.21 Locals Window

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

Ed

I Y alue I Type I 1=
Dxfc00 § B0} [struct narnelist?]
{ OxfcO0 } [struct narnelist]
"Maoko" { OxfcO0 } [char[3])
H'0011 § Oxfc08 [zhort)
H'000004d2 { OxfcOa [lang]
H'O000{ R} [zhort) (I

........ i Mat available now,
........ i Mat available now,
........ k Mat available now,
-------- min Mot available now. ﬂ

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.

O 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.

Use the search key in the Windows OS under the installed directory to search for the keyword:

QO “install directory\ Tools\ Renesas\ DebugComp\ Platform\ Emulator\ Evb38024\ Sample\ Blinking_LED"
and

O “install directory\ Tools\ Renesas \ DebugComp \ Platform\ Emulator\ Evb38024\ 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

A 4

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

Start

A 4

Initialisation of 10
ports 9 register

&
<

A 4

Set ‘0’ to Port 92
(Turn On LED P92)

l

Delay Loop

A 4

Set ‘1’ to Port 92
(Turn Off LED P92)

A4

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

ENESAS

Common Failures

Actions

Remarks

1. Wrong Settings of
Jumpers and Switches

0 Check the manual and set
them accordingly.

2. Power LED off

Q Check DC input voltage
(+5.0V /+9.0V)

0 Check voltage across zener
diode D2 (=3.9v)

a Check PWR LED D1

a If Power supply failure:
measure TP1=2.8v to
3.7v?

o PWR LED broken?

3. Unable to detect
CPUBD in “USER
MODE”

Check JP9 3-5 short?
Check J2 2-3 short?

No monitor program at
Flash Memory

0 Check other software using
communication port?

0 Serial cable connects to
COMM 1-4?

0 Check U2 pin 12 for serial
data

a Check Y2 (9.8304MHz) for
clock oscillation?

4. Unable detect CPUBD
in “BOOT MODE”

Check JP9 1-3 short?
Check ]2 2-3 short?

Check other software using
communication port?

Q Serial cable connects to
COMM1~47?

0 Check U2 pin 12 for serial
data

a Check Y2 (9.8304MHz) for
clock oscillation?

5. Flashing
failure

Memory

0 Time to change a new IC
U1 (H8/38024F)

Typical number of write
cycle = 10,000 times

6. Current Overdrawn
[Current draws more
than 0.05 A]

0 Identify short traces and
then rework as
accordingly.

Measure low resistance
between Vcc with respect to
the ground.
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10.2. Running LEDs

Start

A 4

Initialisation of 10
ports 9 register

&
<

A 4

Set ‘0’ to Port 92
(Turn On LED P92)

l

Delay Loop

A 4

Set ‘1’ to Port 92
(Turn Off LED P92)

A4

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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Appendix B H8/38024F Memory Map
Memory Map -
Monitor Code
Interrupt Vector Area ,
5 (U022 PSP NP H0029
H’002A Free FLASH H'002A
for User code
26Kbytes
H’69FF
H'6A00 Monitor Code
H7FFF ORDyteS FI7EEE,
Not Used
Internal I/O Register
Not Used
LCD RAM
Not Used
H'F780 Internal RAM for H'F780
Monitor Work Area
HFB7E| ... e i JVEBTE
H'FB80 Internal RAM for H'FB80
User Code 1 Kbytes
HFF7F | HFE7E,
Internal I/O Registers
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Memory Map -
H8/38024F

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  Pin Assignment for JP1~JP4

OFP-80A Descrintions 1P1 Descrintions OFP-80A
1 AVCC 1 2 P13/TMIG 2
3 P14/IRQ4*/ADTRG* | 3 4 P16 4
5 P17/IRO3*/TMIF 5 6 X1
7 X2 7 .8 AVSS
9 0SC2 9 :10 0OSC1 10
11 TEST 11 : 12 RES* 12
13 P50/WKP0*/SEG1 13 : 14 : P51/WKP1*/SEG2 14
15 P52/WKP2*/SEG3 15 : 16 : P53/WKP3*/SEG4 16
17 P54/WKP4*/SEG5 17 : 18 | P55/WKP5*/SEG6 18
19 P56/WKP6*/SEG7 19 : 20 : P57/WKP7*/SEGS8 20
QFP-80A Descriptions P2 Descriptions QFP-80A
21 P60/SEG9 1 2 P61/SEG10 22
23 P62/SEG11 3 4 P63/SEG12 24
25 P64/SEG13 5 6 P65/SEG14 26
27 P66/SEG15 7 8 P67/SEG16 28
29 P70/SEG17 9 10 P71/SEG18 30
31 P72/SEG19 11 12 P73/SEG20 32
33 P74/SEG21 13 14 P75/SEG22 34
35 P76/SEG23 15 16 P77/SEG24 36
37 P80/SEG25 17 18 P81/SEG26 38
39 P82/SEG27 19 20 P83/SEG28 40
OFP-80A Descrintions 1P3 Descrintions OFP-80A
41 P84/SEG29 1 2 P85/SEG30 42
43 P86/SEG31 3 4 P87/SEG32 44
45 PA3/COM4 5 6 PA2/COM3 46
47 PA1/COM2 7 8 PAO/COM1 48
49 V3 9 :10 V2 50
51 Vi1 11 .12 VCC 52
53 VSS 13 : 14 P90/PWM1 54
55 P91/PWM2 15 : 16 P92 56
57 P93 17 : 18 P94 58
59 P95 19 20 IROAEC 60
OFP-80A Descrintions P4 Descripntions OFP-80A
e P30/UD 1 2 P3/TMOFL 62
63 P32/TMOFHd 3 4 P63/SEG12 64
65 P64/SEG13 5 6 P65/SEG14 66
67 P66/SEG15 7 8 P67/SEG16 68
69 P70/SEG17 9 10 P71/SEG18 70
71 P72/SEG19 11 : 12 P73/SEG20 72
73 P74/SEG21 13 : 14 P75/SEG22 74
75 . P76/SEG23 15 16 P77/SEG24 . 76
77 P80/SEG25 17 : 18 P81/SEG26 78
79 P82/SEG27 19 : 20 P83/SEG28 80
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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
P11 9 10 P10
P13 11 12 P12
P15 13 14 P14
P17 15 16 P16
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
P81/SEG26 37 38 P80/SEG25
P83/SEG28 39 40 P82/SEG27
P85/SEG30 41 42 P84/SEG29
P87/SEG32 43 44 P86/SEG31
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 CON2 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_N 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
PB5 43 44 PB4
PB7 45 46 PB6
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-38024F Schematic Drawings

- 0
J2 |
HELDER 3 Micon Block L > pa
C1 cz  ORRRNHRIDS| o[ 22 18E
I /l\ 01u [ oow Zopplppla>FSEP kel jae @ TH&Rb
Power Supply L
B|OC|( 1 JP1 = o|o|e|rs |||t o|o|w|r|o|v|s JP3 -
Avee P13 = ]3| 3|53 :8( 3 ) ) = 3| 7| F| S| ¢ [2[3[9| S| paa pas
uvee pid ! 2 Pl ORIV NHON DNV ANMN O P86 Ol 2 P8/
P17 3 4 XT P30 61 URRRRRRYLO> > s ReER 40 bes X . . v
_
+3.3V X2 5 6 AVSS P31 62 | P30 & > P83 39 P82 PATL 95 6 PAO
L _ <
(<) TP1 O5C2 7 8 P OSC1L P32 63 | P3Ll @ P82 38 P51 v3 q7 8 V2
—_05C2 4 x
- ~ \Yele TEST 9 10 P RES_N P33 64 | P32 P8l 737 P80 VI q9 10 3.3V
SERD Y ———pvcl) 1 12 5T 537 = P33 P8O 35 577 Vss q11 12
03 —P5z 918 1P P53 735 5| P34 P77 35 P76 POL g 3 14
—pe—4Jd = =
Q1 2 P54 15 16p P55 — P36 P35 P76 132 P75 Po3 g 15 16 P94
- 220 = —Pss_q17 189p P57 P37 g | P36 P75 133 P72 PO5 17 18 TRQAE
BC847 = ———— 19 20 BI0 a9 | P37 P74 = 73 q19 20
| | PaL 70 | Ej‘l’ u1 H8/38024 E;g =1 P72 HEADER 10X2
HEADER 10X2 P42 7 30 P71
R3 c3 ca e 72| P42 P71 19 — P70 1pa
i D2 100k 100 ==0.1u DL P2 PBO 73 | P43 P70 28 P67 P30 P31
JI_PpCCN | 39V ™ P60 P61 PBI 74 | PBO P67 57— P66 WOO 1 2
P ez 9! 2p P63 PB2 75 | PBL P66 26 P&5 P34 93 4
+5V/+9V PWR LED Pez__ 93 4p P65 PB3 76 | PB2 P65 125 P62 P36 3 5 6 P37
onl Diode Zener e 95 6 P67 PB4 77 | PB3 P64 1754 P63 P40 b 7 8 PAT
_— 1
Socket DC = BZVE5C3VO 1/2W P70 7 8 P71 PB5 78 | PB4 P63 153 P62 ] 9 10 P43
Jack 2.1m  p/N:DZ-45503-9 P72 o op P73 PEG 79| PBS > P62 155 P61 B0 qi 12 PB1
P : P74 1 12yp P75 PB7 80 | PB6 O ONHE P61 151 P60 PB2 Qi3 14 PB3
t Pe——d13 14 577 PB7 Qo on LR3008RN3S 38! PO BB Q15 16 BBE
P/N code : 15 16 IraaakRIooredRRRRd 17 18
P80 Lo P81 = nwo» PB7
KP-99503-0 B9 T —
— 4 | oufen| <o of<tfw
19 20 5 ™ ;’ NE E 203 B[CIS[BI2AK|  Hes3s024 F-zTAT HEADER 10X2
HEADER I et A ool oY o o P
o jo oo XX [« |00 |- e o jod o fo o o ja [ )
c5 L c6
/l\ 0.1u 0.1u
VTC Serial Comm Crystal Oscillator
Block Block
osc1 ea, oscz Sub-Board Interface Block
o o Y1
o c7 ® X1 X2
05 % u TRRP Y2
©Z ©Z p1 32.768KHz mh CON1 CON2
S S 5(5 1L osc1 AvVCC GND GND
_
S = S _C 9 ° cs 15p co 15p 9.8304MHz GND 1 2p AVSS VI 1 2
= = = 4 —— c10 —_— cu XTI 3 4P UVCC V3 3 4 V2
=
3 1 ° —oND 95 6P GND GND 5 6 OvVCC
= ] 12p 12p - ———qd7 8 BAT 7 8
= 3lo p1z %—d9 10 —— 10
—O — —pe—(
P42 11 14 X7 = n 12 P14 P51 u 12 P5
0 5 TLIN T10UT (5 AT &0 p17 X—q13 14 16 T3 13 14 S
X—1—0 — —F (15 16 15 16
RLIN R1OUT RXD il Crystal 32.7680KHz — o P55 oo P54
<1 s = g
Cylinder 2x6 Crystal 9.8304MH x—d19 20 = 19 20 £2e
10 L7 CONNECTOR DB9 P/N:XC-05181-0 rystal 9. 2z
X 121N T2 0UT {—X Using Direct /N:XC-0518 HCA9-U-S x—dqa21 22 —r—dq2a 2 —
X——{ R2IN R2 OUT X x—q23 24 —pee——( 23 24
c13 NULL. Moden P/N:XC-06709-0 —a——d 25 2% 039 Pos 25 26 ol
12 \jiu 1 + L 12 1 Serial Cable 2 % b P32 Pe7 2 5
[ yli 3 CL V4 I —P35A 927 8P P34A 7T 728
\L Rew—dn mp—n i —: F Y .
c14 \fw 4 C15
I ] = c2+ T ROAE 3 as D 577 33 34 7
c2- —5———d3 36 —— q3 36
PS1 P80
MAX3232  TC SP3Z3ZECT N P83 :3"; ig P82 pB1 X9 :3"; ig PBO
RS232 Driver/ = P85 P84 PB3 PB2
river. = 41 42 41 42
Receiver vce P87 g P86 PB5S PB4
T 43 44 p 550 57 43 44
P/N : UF-53232-0 —Ppo3a 445 46 POoA 45 46
—pos——q 47 48 X—q47 48
E10T Enable & 7= da w0 L %—da9 50
o a o o pa1 X (51 52 PAO X—9gs s
o o o o _PA1 & 4
LED Enable Boot Mode Enable e e 2 e PAL - PA9 O -
Block 55 85 ¥ER 850 E——LE ok
x << < x < x << © GN GND
RSC Block £ =g g g mg x—d50 60 ————— 5 60
4 RES_N S S S ol S ol HEADER 30X2 HEADER 30X2
C Vele = = = =
10k 7PACK SI 33 Vss
7 8
&> c16 226 B E
br{nR7 :0:1 D3 D4 vcc d a
Reset ds -Au S LE0 S, LED wh
Block R ~ N5 vee
Jpg JP9 3
8 [}
P : 2 P92 HEADER 7X2 pag 96 5 P95 P2
—C ———
= PI3A g ‘é PO2A = P33A 9 ‘2‘ i
= d = J
HEADER 3X2 P9 EADER 3X2 TPVCC
3-5 : Normal Mode / E10T EN =
JP8 . A 1-3 : Boot Mode
TP3 ;'i - ::Eg Bi :z i'g . :Zg Em Caution! Do not change when power is on. IP10
—FQD P10 pas —9 i g B3 Renesas System Solutions Asia Pte Ltd - Singapore Design Centre
_
L 3-5 : E10T EN  1-3 : P34 EN _PsSA 45 1 P3aA e SLP Micon Application Board with Debug - CPU Board
= 4-6 : E10T EN 2-4 : P35 EN I
Size Document Number ev
A3 <Doc> 1.1
Drawn by = C.L. Sam
Date: Friday, September 05, 2003 Pheet 1 of 1

89 Renesas System Solutions Asia Pte.Ltd.






RENESAS

Appendix F  Bill of Materials

Items |Designator P/N Code [Part Description Qty Package [Mfg
A) Board H8/38024F CPU
1 AA-02129-2 [PCB CPU Board Ver 1.1 1 AVS
2 Cl10 |Cl1 CA-70121-6 |Capacitor SMD 0805 12pF / 50V 5% 2 0805 Panasonic
3 c8 C9 CA-70151-6 |Capacitor SMD 0805 15pF / 50V 5% 2 0805 Panasonic
4 Cc2 CA-73101-3 [Capacitor SMD 0805 10nF / 50V 10% 1 0805 AVX/ any
5 C4 |C6 Cl6 C17 CA-74101-3 |Capacitor SMD 0805 100nF / 50V 10% 4 0805 AVX/ any
6 C1 C5 CE-14105-1 |Capacitor Ele GSS-R 100nF/50V 2 thru-hole |Rubycon / any
7 Cc7 Cl2 |C13 Ci14 Ci15 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 Gold 1 thru-hole [AUK
11 JP8 JP9 JP10 KH-20153-1 |Header Pin 0.100" 2x3-Way Gold 3 thru-hole |AUK
12 JP1 JP2 JP3 |JP4 KH-20160-1 [Header Pin 0.100" 2x10-Way Gold 4 thru-hole |AUK
13 J2(2-3) JP8(1-3) JP8(2-4) JPI(3-5)| KH-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 Resistor
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 rorx IC H8/38024 FZTAT, FP-80A 1 FP-80A |Hitachi
B) Packaging
32 BA-61007-0 |Rubber Foot Stick On SJ5008 4 3M
33 BZ-00053-0 |Box RSC ST-04 320"x340"x190" 1
34 JP7 KH-20157-1 |Header Pin 0.100" 2x7-Way Gold 1
35 CON1 /CON2 KH-27180-0 [Connector PCB Mt 0.100" 2x30-Way 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 & Cover 1
C) Optional Items
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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