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Notice

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

owned subsidiaries.

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

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

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

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

CPUBD:

Throughout this document, the term “CPUBD” shall be defined as the H8S Super Low Power Series Low-cost CPU
Board, CPUBD-2268F produced only by Renesas System Solutions Asia Pte. Ltd. excludes all subsidiary products.

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

Purpose of the Product:

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

Improvement Policy:

Renesas System Solutions Asia Pte. Ltd. (hereafter collectively referred to as Renesas) pursues a policy of
continuing improvement in design, performance, and safety of the emulator product. Renesas reserves the right to
change, wholly or partially, the specifications, design, user’s manual, and other documentation at any time without
notice.

Target User of the Product:

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

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

Renesas System Solutions Asia Pte.Ltd.
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LIMITED WARRANTY

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

DISCLAIMER

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

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 H8S/2268F CPU board for evaluating the performance
of the H8S/2268F microcomputer. Hereafter, the H8S/2268F CPU board shall term as ‘CPUBD’.

Operation using the HEW pure debugger software 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-2268F Board Layout
Appendix B — H85/2268F Memory Map
Appendix C — Pin Assignment for JP1 ~ JP4
Appendix D - Pin assignment for CON1 & CON2
Appendix E — Schematic drawings

Appendix F - 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 full functioned 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
H85/2268 Series, H85/2264 Series Hardware Manual

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

H8S5/2268F CPU board (CPUBD-2268F) is a low cost training and MCU performance

evaluation tool for the H8S Super Low Power family series of microcomputers.

It is also implemented with flash programming feature for the H8S/2268 F-ZTAT microcomputer. It
contains a FP-100B package H8S/2268F microcomputer on the board. This CPUBD is also able to support
the H85/2264 F-ZTAT microcomputer.

The H8S/2268F CPU board adopts the standard Renesas High-performance Embedded Workshop
(HEW). HEW is a Window-based integrated development platform. In this package, a pure debugger is
included in the HEW component.

The diagram below shows the H8S5/2268F CPU Board:

Figure 1.1 H8S/2268F CPU Board [CPUBD-2268F]
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1.1. Specification

1.1.1. General

» HB85/2268F microcomputer (using HD64F2268FA20 FP-100B device)

= 256Kbytes of FLASH memory (Monitor software uses approx. 7Kbytes)
* 16Kbytes of on-chip RAM (Monitor software work area uses 4Kbytes)

* 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 0 via RS-232 DB-9F socket and RS-232 transceiver chip.
* Supports communication at a baud rate of 115,200bps [non-configurable during debugging].
1.1.3. Power Input

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

1.1.4. Memory Map

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

1.1.5. Interface with Application Board

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

1.1.6. Interface with E7 emulator

* For debugging with E7 emulator, it is only supported with H8S/2264F microcomputer.

1.1.7. Monitor software

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

Renesas System Solutions Asia Pte.Ltd.
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1.2. CPUBD Functional Blocks

The CPUBD comprises of a H8S/2268F or H85/2264F microcomputer, serial port, and boot mode control
and user interface.
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=]
- il P FaD0 o nterface
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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.

SCIO is used to program the board’s on-chip flash memory, using the flash programming software built-
into the HEW with pure debugger. If the user is not using the serial port for flash programming the
CPUBD or debugging, this serial port is available to user.

The HEW with pure debugger software combined with the monitor software programmed into the
device provides high level debugging via SCIO.
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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 2x13-way straight header connectors for user access as
well as to two 2x30-way sockets to allow connection to a target board. These I/O signals are available to
user if either flash programming or debugging is not used.
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1.3. Package

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

CEUBD -
. HSS5 Super Low Power Series CPU Board

2245F

Fart Mame o HBSSiEssF CPFU BOARD
| PartIMo. 1 SDOICFUEBZEREF
| Wersion . 1

| @
Serial Ma.

Figure 1.3 CPUBD-2268F Package

1.3.1. Hardware Components

The hardware components included in the package are listed below.
* 1 xH85/2268F CPU Board

* 1xRS-232 Serial cable

* 1xDC Power Input Jack free-end cable

* 2 x30x2pin connectors [not assembled]

* 1 x 7x2pin connector [not assembled]

1.3.2. Software Components

The package includes a 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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Summary of CPUBD-2268F functions

Items

Specifications

Supported Microcomputers

H85/2268F and H8S/2264F

Operating Frequency

18.432MHz (System clock)
32.768KHz (Sub clock)

Supported Operating Voltage

3.3 and 5.0 Volts.*!

Host Machine

Recommended Pentium™1III or equivalent processor PC

Recommended 128Mbytes RAM and 100Mbytes hard disk

space

Microsoft Windows 98, Windows Me, Windows NT 4.0,

Windows 2000 or Windows XP
One Serial port

Host Interface

RS-232 Serial Interface

* Baud rate @ 115,200 bps
Supported File Format * Motorola S-type

= ELF/Dwarf2
Interface Software = HEW with pure debugger

Emulation Functions

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

Breakpoint

PC breakpoint (max. 256)

Step Functions

Step In/ Step Out/ Step Over

On-board Programming

Support on-board programming - Boot mode and User
program mode

Flash Protection

Flash program/ erase protection by hardware

User LEDs

Supports two user’s LEDs

Interface with E7 Emulator

Supports E7 emulator*?

Interface with Target system

Supports emulation on a target system

Power Supply for CPU board

DC +7.5 Volt. to +9.0 Volt. supplied from external input

Environmental

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

No condensation and corrosive gas

NOTE: *1 Current microcomputer mounted operates at 5.0 Volts only.

*2 For H8S/2264F microcomputer only
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Section 2. Installation

2.1. Label of Parts on CPU Board

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

J7,]8: User LED
Selection

A

AV JAY 4724, 40#(”\11/
1 3

AN AV o .
Gty UL e 2y ey

e i T e
el e i Tt
I:RI](_J L T R8T E a RHI
. L
(3

D1. D2: User LEDs S1: Reset Switch

JP1, JP2: External User
Interface

— CON1, CON2:
Application board
Interface connector

P1

P1: RS-232 Serial
Interface Connector

J2: Flash Protection
Enable

J3: Boot Mode Enable

J4: Operating Voltage
Selection )

4330, 708 |(rn1].a

J5: Power Supply

Selection
. f| e 1
J9: E7 Interface b (il JP3, JP4: External User
Connector i Interface
J1: Power Connector l

D3: Power D4: Boot Mode
LED LED

Figure 2.1 Names of Parts on CPU Board
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2.2. Installing the CPU Board

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

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

HOST PC CPUBD
O o
¢
(o] (o) (o]
PB9P 10 5 09 || DB9s
o O
o 0 8
O o
L L 1
RXD (2) ¢ (2) TXD
TXD (3) p-(3) RXD
GND (5)«¢ P (5) GND

Figure 2.2 Serial Communication connections

2.3. Communication Port Baud Rate

The baud rate utilized by the CPUBD is FIXED at 115,200bps.
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2.4. Power Supply for CPU Board

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

Two regulators, 3.3 and 5.0 Volts, are used to step down the input voltage. This is to cater for 2 different
operating voltages (3.3V and 5.0 V) of the microcomputer. The current CPU board uses the 5.0V MCU.
When power is supplied to the CPUBD, a PWR LED, D3 is lit; otherwise, check the power connection for
polarity reversal.

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

Electrode (+VE) Electrode (-VE)

9.5mm

/_ 2.1mm
e ® —EI';%

Figure 2.3 Power Connector & DC Plug
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2.5. Jumpers Options

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

Jumper Designator Jumper Name Jumper Descriptions
J2 FWE SEL Select either to enable or disable FWE
J3 BOOT MODE SEL Select either BOOT or USER mode
J4 3.3/5V SEL Select either +3.3V or +5.0V depending on operating
voltage of MCU
J5 VCC SEL Select source of power supply
J7 LED SEL Select either to use D1 or P10
J8 Select either to use D2 or P11

Table 2.1 List of Jumpers
Please refer to Figure 2.1 for the locations of the jumpers.

2.5.1. Voltage Regulator Selection

The CPUBD caters for operation of either 3.3V or 5.0V. The table below shows how to select the required
operating voltage.

CPUBD Jumper  Jumper Jumper Selection Descriptions
Operating | Name Designator
Voltage
3.3 Volts. 3.3V J4 Short Pin 2 to Pin 3 Power from output of 3.3 V voltage
regulator
5.0 Volts. 5V Short Pin 1 to Pin 2 Power from output of 5.0 V voltage
[Default] regulator

Table 2.2 Operating Voltage Selection Jumpers for MCU
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2.5.2. Power Supply Selection Jumpers for MCU

LENESAS

This is the jumper switch to select the source of power supply to the MCU. As shown in Table 2.1 below,
any setting not listed in Table 2.2 is not allowed.

Connectto | Jumper | Jumper Jumper Selection Descriptions
Application | Name Designator
Board
Not 3.3V/5V  J5 Short Pin 2 to Pin 3 Power of MCU is supplied
Connected [Default] from the CPUBD.
[Do not short Pin 1 to Pin 2] = Verify the operating voltage
selected in Table 2.1
Connected A UVCC Short Pin 1 to Pin 2 Power of MCU is supplied
[Do not short Pin 2 to Pin 3] | from application board
Table 2.3 Power Supply Selection Jumpers for MCU

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

This is the jumper switch to place the CPUBD into the user program mode for standalone operation. This
is necessary for flashing of the user software into the FLASH ROM of the MCU.

Jumper Designator = Jumper Selection Descriptions

]2 Short Pin 1 to Pin 2 Enable FWE

J3 Short Pin 2 to Pin 3 To place CPUBD into User Program mode
[Normal mode]

J5 Short Pin 2 to Pin 3 Power of MCU is supplied from the CPUBD

J7 Short Pin 1 to Pin 2 User LEDs D1 and D2 are used

J8 Short Pin 1 to Pin 2

Table 2.4

User Program Mode [Standalone] Selection Jumpers [Default]

11
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2.5.4. 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 MCU.

Jumper Designator | Connection @ Jumper Selection Descriptions
]2 FWE Short Pin 1 to Pin 2 [Default] | Enable FWE
J3 MD1 Short Pin 1 to Pin 2 To place CPUBD into Boot mode

Table 2.5 Boot Mode Selection Jumpers

2.5.5. Flash Write Enable

FWE (Flash Write Enable) provides hardware protection for flash programming (writing) and erasing.
When enabled (FWE pin pulled HIGH), hardware protection is disabled, enabling programming and
erasing of flash memory.

When disabled (FWE pin pulled LOW), it prevents accidental flash programming and erasing, hereby
protecting the user’s program.

Jumper Designator = Jumper Selection Descriptions

]2 Short Pin 1 to Pin 2 Enable FWE to allow Flash Programming &
Erasing operation

Short Pin 2 to Pin 3 Disable FWE to prevent accidental Flash
Programming & Erasing operation

Table 2.6 Flash Write Enable Jumpers

NOTE: FWE must always be enabled to allow Flash Programming & Erasing operation during
debugging.

2.5.6. User LED Selection

This jumper switch enables the use of the two user LEDs, D1 and D2, connected to P10 and P11
respectively. By disabling the connection to the LEDs, the user is able to make use of these 1O port pins.

Jumper Designator | Jumper Selection Descriptions
J7 Short Pin 1 to Pin 2 Enable D1

Short Pin 2 to Pin 3 Disable D1, enable P10
]8 Short Pin 1 to Pin 2 Enable D2

Short Pin 2 to Pin 3 Disable D1, enable P11

Table 2.7 LED Selection Jumpers
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2.6. Installation of HEW (Pure Debugger) for CPU Board

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

Q Insert the HEW (Pure Debugger) for CPUBD installation CD.
Run Windows if it is not already running.

Close all other applications that are running.

Choose Run from the Program Manager File menu.

Type Setup and click OK:

000D

Run R k.

Type the name of a progran, Falder, dacument, or
Inkernet resource, and Windows will open it For wou,

Figure 2.4 Run Dialogue Box

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

displayed:

44 Higl-perlunmance Eanlseduend Workshus Setup

HIEW for 226817 CPU Board Debugger:

‘Welcome 1o the InstallShield Wizaed for HOW for
ZZ68F CPU Board [Pure Debugyen)

The InstalShieid? Wizsrd vl inatall HEW lo 2260F CPU
Bl [Pars Dhednagger] o pons congades. Do combamn.
chck Neat

Figure 2.5 HEW for CPUBD Installer Welcome! Screen

Q 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

Licenze Agreement
Please read the following license agreement carefully. ?

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

software products [hereafter refered to as "PRODUCT"), before |
exporting or taking such PRODUCT to other countries or states,
wou must comply with applicable export contral laws and
regulationg of Japan and other countries with jurizdiction

and the applicable states and provinces within Japan and such
ather countries.

1. 1f pou uze the enclozed saftware praduct and any related ﬂ

2. Please be advized that Hitachi neither warantz nor grants
licenzes of any rightz to the patentz, copurights, ﬂ

[a wou accept all the terms of the preceding License Aareement? [F pow select Mo, the setup
will cloge. Toingtall HE'W for 2268F CPU Board [Pure Debugger), you must accept this
agreement.

| mztallEhield

< Back ez Mo

Figure 2.6 License Agreement Dialogue Box

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

High-performance Embedded Workshop Setup il
Chooze Desztination Location
Select falder where setup will install files. ?

Setup will ingtall HEW for 2268F CPI Board [Pure Debugger] in the following folder.

Toingtall to thiz folder, click Mest. Toinstall to a different folder, click Browse and select
anather folder.

Destination Faolder
IVE;xHewg Browse. .. |
| mstallZhield

< Back | Mest » 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 specify an alternative directory by
clicking on Browse-button.

NOTE:

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

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

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

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

High-performance Embedded Workshop Setup il

Select Components
Chaoose the companents Setup will install. ?

Select the components you want ta install, clear the components pou do not wank boinstall

2268F CPU Board Debugger
Orilire b anuals 14529 K

Dezcription
|7I::'\H e Browse.. |
| mstallZhield

Space Available on C: 23652128 K < Back | Mext = I Cancel |

Figure 2.8 Select Components

QO Select the components to be installed.

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

If user chooses Next, the following dialogue box will confirm each installation directory you selected.
Always ensure that all components are installed in the same required directory.
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High-performance Embedded ¥Workshop Setup

Start Copying Files

Review settings before copying files.

Setup haz enough information to start copying the program files. [F you want bo resigw or
change any zethings, chick Back. |f vou are satisfied with the settings, click Mest to begin

copying filez.

Current Settings:

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

2268F CPU Board Debugger
[C:5HewdhT oolzhF enszaz)

Online kanuals
[C:\Hewhh anualziRenezas]

K

| FietallS hield

=

o

< Back | Mest » I

Cancel |

Figure 2.9

Q Click Next to begin installation.

Directory Confirmation Screen

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

instoiey Cegrorg HEW Paosgom Fins

Figure 2.10

16
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The installation will complete with the Completion screen:

High-performance Embedded Workshop Setup

{u} Install5 hield Wizard Complete

Setup haz finighed inztalingHE for 2268F CPU Board [Pure
Debugger) on your computer.

¢ Back | Finizh I Cance]

Figure 211 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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2.7. Registering Toolchains

The HEW (Pure Debugger) for the 2268F CPU Board does not come with any free toolchain. If the user
has previously installed other versions of HEW with toolchains, these toolchains can be registered and
used on the current installed version. Toolchain is a HEW component that enables the user to create,
compile and like a project.

O Click on Administration in the Tools menu.

Q Click on the (+) to expand the tree to view the detail components.

Tools Administration 2]

Reqistered companents:

*

ok

Yersion
Cancel

Beqizter...

E-4 Debugger Components -

74 2269F CPU Board Target Platform 1.0 Urnzgizier
Binary File Object Reader 1.0
ElfDwarf2 abject reader 20
Generic Break Yiew ECX 1.0
Generic Image Wiew ECH 1.0
Generic 10 Wiew ECK 1.0
Generic Label View ECx 1.0
Generic Locals Wiew ECH 1.0 Tool information..
Generic Memorn Wiew EC 1.0

’ -
8 T evrin O mminbar Ve O 10 B
1| | ™l Uninstaller...

[ Show all components

Broperties...

Export...

Search disk. ..

Current HE* tools database location:
IE:\.HEWS HModify...

b RRRLLLR b

Figure 2.11 Tools Administration Window

O Click on Search disk...

O Click on Browse and select the location of the previous version of HEW.
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enenc Mem
Genenc Reqi:

l

[~ Show all compaonents

al

—
Registersd components: X
Compotient __
""" L3 Toolchainz Select the directarn, Select directory to start your Seafci
..... [ Swstem Tools IEZ"-.HE!W3 e | 5 Hew?_HE5 taalchain j - c E2-
----- L3 Utility Phaszes
=23 Debugger Compo ¥ Include subfald |~k
..... PN 22B8F CPU B " IHelp
..... Binary File Ok |1 Manuals
----- ElfDwarf2 obi | gcated companen |_ 1 Swstem
----- Genernc Breal p———— =1 Toals
..... Generic 0 v [=empanent
----- Eenenc Labe
----- Generic Loca

Search Statuz:  |dle

Current HEW tool: databas
IE:HHEWS

I [a]n] [ |

Figure 2.12

Locating Previous Versions of HEW

QO Click on Start to start searching for components in the selected directory.

QO Select the required toolchain and click Register.

Search Disk for Components

Select the directory in which to

. Cloze
begin the zearch: =

|c:;a|-|ew2_Has tolchain

¥ Include subfolders

Located components:

Browse. ..

il

Start

Compaonent

| Versinn| HRF Location Reqister |

H Series Libranian Interface
b aprvig

H35.HS8/300 Senes CPU
Genenc Break View ECH

<

1.0 CAHew2 HES toolchaink
C:5Hew? HBS toolchain'
C:hHewZ_HA5 toaolchain'
C:hHewZ_HE5 toalchain',
CAHew2 HES toolchaink
C:AHew2 HES toolchaink

C:hHewZ_HBE5 toolchain' =
| 3

‘

R egister Al

Search Statuz: 29 file[z] found

Figure 2.13

Searching for HEW Components

O Click OK to exit the Tools Administration window. The toolchain is now installed.
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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.

'R_tji\;‘ Set Program Access and Defaulks

windows Update
Mew Office Document
Open Office Docurent

E WinZip

| Programs " @ Arcessories
@ Microsoft Office Tools

Documents ¥ (3 Sctware Distribution Client
5 @ Starkup

& Internet Explorer
Search 3 @ Adobe Reader 6.0
B FRenesas High-performance Embedded Warks [Pure Debugger] P @l 2268F CPU Board User Manual
@ Roxio Easy CD Creator 5 4 @ High-perfarmance Embedded Workshop 3 Help
B @ WinZip » s High-performance Embedded Waorkshop 3
B Manual Mavigator
@ High-perfarmance Embedded \Workshop 3 Read Me
| readme for Evh2266F

Setkings

Help

Log OFf joseph, kwok. ..

Shut Down. .,

[dhstart || 1] &

|

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

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

Since it is possible that user do not have any installed toolchain, there will be two different possibilities
when the workspace is being set up.

NOTE: Toolchain is a HEW component that enables the user to create, compile and link a project.

3.2.1. Without Toolchain

If no toolchain is installed, the linkage between the emulator and the HEW debugger is still possible.

Q Click on [Create a new project workspace]

— Dptions: oK,

@ Create a new project workspace Cancal

% € [pen a recent project workspace: Admiriztration...

£

g " Browse o another project workspace

Flt

Figure 3.2 Select Platform Dialogue Box

Q Select a directory and key the workspace name as required

New Project Workspace g 4|

Frojects I

Wwéorkzpace Mame:
Itest

Debugger anly - Emulatar

Project Mame:

Itesﬂ

Directory:

IE:\H ew3itast Browse... |

LCPU farmily:
|Has Ha/300 =l

Tool chain:

INone j

Properties... |

Qg I Cancel |

Figure 3.3 HEW Start-Up Window (without toolchain)
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Q Select 2268F CPU Board as the target

New Project -Step 7

Target bype IAIl Targets j

< Back I MNext » I Finish | Cancel |

Figure 3.4 Select Target

O Click on [Next>] button

New Project -Step & . _"Iil

Target name :

CPLU Eoarr

Configuration namme :
|Debug_2269F_CPU_Board

—Detail options :

Ikem | walue

I odify |

< Back I Hests | Finish | Cancel |

Figure 3.5 Debugger Configuration
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U Click on [Finish] button

Summary

2lx
Froject Summarny:
-------- FROJECT GEMERATOR ------ ;I
FROJECT MAME : best
FROJECT DIRECTORY C:“Hew3htesthtest
SELECT TARGET :

2268F CPU Board
DATE & TIME : 23-0ct-03 4:12:54 PM

i o

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

¥ Generate Beadme.tst az a surmmany file in the praject directary

Cancel |

Figure 3.6 Debugger Setting Summary Window

QO A summary window shows the project files that will be generated
Q Click OK to proceed

Refer to Section 3.3 to proceed with the HEW setup.
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3.2.2. With Toolchain

When a toolchain is registered (refer to Section 2.7 for registering toolchains), user is able to create and
compile codes. Creating and compiling of codes is detailed in the HEW user manual.

Q Click on [Create a new project workspace]

Welcome!

— Dptionz: oK.

%' Create a new project work space T

% € [Opena recent project workspace: Adriristratian...

| k|

flt

=

E' " Browse to another project workspace

Figure 3.7 Select Platform Dialogue Box

Q Select a directory and key the workspace name as required

New Project Workspace 2 x|
Projects |
.L"-.|:||: e Wiorkspace Mame:
@ Azzembly Application Inev\{
o j

Demonstrat.lon. Project Mame:

@ Ermpty Application

T@ Irnpart bakefile Inew

& Library Directorny:
IE:\Hew3\new Browse... |
LCPU family:
[ Has Ha/300 =l
Tool chain:
| Hitachi HBS HB/300 Standard =l

Froperties. ..

J

oK I Cancel I

Figure 3.8 HEW Start-Up Window (without toolchain)
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Q Select 2268F CPU Board as the target by selecting
o0 CPU Series: 2000
0 CPU Type: 2268

New Project -Step 1 ﬂﬁl

Toolchain wersion ;

[5.0.20 =l

Which CPU do pou want to use for thiz
project?

CPU Series:

|2I3EIEI

300H
300
a00L

CPU Type:

2245
224E
2265

|

2266

& I

If there iz no CPU type to be zelected,
gelect the "CPU Type' that a similar to
hardware specification or select "'Other'’.

< Back | Mewt > I Finizh Cancel

Figure 3.9 Select Target

QO Complete the workspace setup by clicking on [Finish] button
QO A summary window will pop up, showing the project files that will be generated
Q Click OK to proceed
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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.

|session2268F_CPU_Board =] Target | Options |
------ I@ butorial
Default Debug Format;
<none: j
Download kodules;
File Hame | Offzet Address | Form: Add... |
Eemove |
Fdmdlify.. |
U
[awr |
4| | i
ITI Canzel |

Figure 3.10  Select Platform Dialogue Box

Q Select “2268F 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. Performing Emulation

41. High-performance Embedded Workshop

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

Title bar

‘ E:ﬁ:}tutorial - High-performance Embedded Workshop - tutorial.c .- EI

ji\a Edit View Project Options Build Debug Memory Tooks ‘Window Help 1 HeIp
Menu

|or Bo@c(coe z @9 @Enw|E|n cluaa button
Hm L ”J@ ¢4 ¢ % |[Debug_2265F _CPU_Boar =] [Sessionzzesr_CrU_Boar =] | 24 4t | [} 21 HJ@, &8 & 5@ |
=== T =

D@ &= T o

A | —

[EEE e

=
Toolbars =i
Workspace EHE] tam;:!aa:a;_mah
\ shich
A el ~x FILE tutorial.c ,/ Memory
2] ohaote U% DESChIPTION Mein progeen o - Flash
CPU TYEE H8S-2268 button
Program This file is generated by Renesas Project Generator (Ver 3.0}.
window LBy Dependes M
#include <machine h>
#include "string h"
/ #define HAME (=hort 0
#define AGE (short)1
Source bistine TENGTH 6
Address
e [Er T ] | o weale
Output Hlcommected
window
Status bar
\ A>T Build_} Debug A Findin Files }_version Contral
Ready [Read-wite  [1j114 It s [ [mom
Figure 4.1 High-Performance Embedded Workshop Window
The key features of HEW (Pure Debugger) for CPUBD are described in the following sections:
Title Bar . Displays the name of the currently open workspace, project and file.
Menu Bar : Give you access to the HEW (Pure Debugger) for CPUBD debugging
commands for controlling CPUBD.
Toolbars :  Provides convenient buttons as shortcuts for the most frequently used menu

commands. The tool bar can be docked or floated. It can be created, modified and
removed.
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Program Window

source address.

LENESAS

Displays the source code of the program being debugged as well as the

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

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

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

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

Workspace

navigation.
Output Window

of find files.
Status Bar

downloads.
Help Button
Memory Flash
Button

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

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

NOTE: * Please refer to the Appendix B — H8/2268F Memory Map for the on-chip ROM and RAM

areas.

The major topics are highlighted as follows.

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

28
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4.2. Compiler Configuration & Debugger Session

In HEW compiler, every setting is stored in a configuration. The configurations available when a

toolchain is registered are different to that when a toolchain is not available.

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.

42.1. Session Without Toolchain

At the HEW (Pure Debugger) environment without any toolchain, a default debugger Session,

[Session2268F_CPU_Board] is created to store information of

Target platform

Downloadable program

Window positioning
- Registers value settings
The default configuration created is [Debug_2268F_CPU_Board].

|[& & [Debug_2268F_CPU_Boar ¥] |[session2268F_CPU_Boarc x| | 24 &y | [ [ ‘

Figure 4.2

4.2.2,

Toolbar Showing the Session and Configuration without Toolchain

Session With Toolchain

At the HEW (Pure Debugger) environment with a toolchain, a default debugger Session,

[Session2268F_CPU_Board] is created to store information of

- Target platform

Downloadable program

Window positioning

Registers value settings

Session2266F_CPU_Boarex] | 74 4% |

|| & [Debug =

4

DefaultS eszsion
iSeng EeF CPL Board

Debug, 22688 CPU Board
Debug

Figure 4.3

Toolbar Showing the Sessions and Configurations with a Toolchain
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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,lst...)
Debug_2268F_CPU_Board (DIR) Configuration Information & Output (abs,lst...)

Session2268F_CPU_Board (hsf)
DefaultSession (hsf)

C & header files

Example of usage:

User may use [Session2268F_CPU_Board] 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 switch the session to [DefaultSession], which may be set to link to a
simulator. At this session, user may switch the configuration from [Release] to [Debug], so as to debug
on the generated output (xxx.abs) in the simulator environment.

NOTE: The path name defined in the [Options\Debug Setting..] must be relative
[$(CONFIGDIR)\$(PROJECTNAME).abs]. Otherwise, when the session is switch, the download
module will not be able to switch correctly.
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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 without toolchain, users have been provided with the session
- Session2268F_CPU_Board

Whereas, in HEW Pure Debugger with a toolchain, users have been provided with two sessions
- Session2268F_CPU_Board

- DefaultSession

In each session, users are to set
- Target (2268F, 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
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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
- Session2268F_CPU_Board (linking with emulator)

- DefaultSession (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.

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

Build Configurations. ..

Debug Sessions. ..

Debug Settings. ..

R.adix g

4 sytem.

Memory Resource. ..

Figure 4.4 Option - Emulator

4.5.1. Configure Platform

The configure platform enables the user to set their target device and mode at startup.
To setup the system configuration:
Q From the Options menu, choose Emulator, System... or click on the following icon on the Toolbar:

T+

Q The following Configure Platform dialogue will appear:

Configure Platform ilil

— CPU — Contral
Device ; IHES,-'EEEE [~ Standalone Flazh

Mode : |2EEKI:|_I,Ite ROM. 16Ebyte RAM

Clock:  [18.432MHz

\_ Lef Lef Le]

Cancel

Drriver:  Serial Driver Change... |

Figure 4.5 Target Configuration Dialogue Box

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

Standalone Flashing downloads the user target program directly into the memory. Monitor program
would not reside in the memory and hence no debugging is available if this option is used. This option
should only be used when the user has finalized his/her user target program and wants to run it on the
CPU Board.

Configure Platform 2 x|

— CPLU — Caontral
QEVIDE : I HBSIIIIEEEE .........................................

Mode : | 256K byte ROM, 1EKbyte RAM

Clock:  |18.432MHz

\_ LefLe] Lol

Cancel

Driver:  Sernial Driver Change... |

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.

Dawnload Weer T arget Program in "BOOT MODE"...
Do the fallawing steps:

1] Set Jumper J3 o "BOOT MODE" pozition

2] Presz 51 [RST 5% Once

Frezz "Cloze" for ather Downloads

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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Uzer Target Program Download Completed..
Do the following steps:

Click on "v'es" to quit HE'W and

1] Set Jumper J3 to "USER MODE" pozition
21 Presz 51 [RST 5% once ta run Standalone

Click an "Ma" for ather optionz.

Figure 4.8 Dialogue box for running user target program

NOTE: After pressing the reset switch when jumper J3 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.

Having successfully downloaded the user target program, user can disable FWE to enable Flash
Program/ Erase Protection by switching jumper J2 to DIS_FWE position, so as to prevent accidental
flashing or erasing of the user target program.
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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:

The memory mapping is shown in the following figure:

2z

Type:

IMemnr_l,l j

|From To b4 apping

000aaad  Q03FFFF On Chip Read-only
0040000 QFFAFFF On Chip Guarded
OFFEO00 OFFEFBF  On Chip Read-write
OFFEFCO OFFF7FF On Chip Guarded
OFFF300 OFFFF3F On Chip Read-write

OFFFF40 OFFFFSF  On Chip Guarded Add
OFFFFE0 OFFFFBF  On Chip Read-wite
OFFFFCO OFFFFFF  On Chip Read-wite Wity

Beset

i

Figure 4.9 Memory Mapping Dialogue Box
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Alternatively, the CPU memory map can be viewed from the status window:

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

L=l

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

Drogram Name

=101 %]

Status

00000000-0002FFFF On
00040000-00FFAFFF On
OOFFEOOO-O0OFFEFEF On
OOFFEFCO-0OFFF7FF On
OOFFF200-00FFFF3F On
OOFFFF40-00FFFFEF On
OOFFFFS0O-00FFFFEF On
OOFFFFCO-0OFFFFFF On
OOFFFFCO-00FFFFFF
Memory Loaded Area

Chip
Chip
Chip
Chip
Chip
Chip
Chip
Chip

Dead-only
Cuarded
Bead-write
Guarded
Bead-write
Guarded
Bead-write
Bead-write

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

Figure 4.10

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

37
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4.6. Viewing of Program

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

- Disassembly level (assembly-language)

4.6.1. Source Code level

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

NOTE:

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

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

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

T -inix

maing ) j
0z00000834 | o =
0=z00000840 | c» count = 0;
0z0000086c for ()

O0=z000005844 zort({zectionl, NAME):
O0=z0000084a count++;

0=z00000850 zort({szectionl. AGE):
0=z00000858 count++;

N=0000085= | zort(=ectionl. ID):

0x00000866 count++;

T
T

0x0000086Re volid sort{list, lkey)
struct namelist list[]:
short kevy:

0z0000087a 1

short 1.7.k:

[« v

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

ol
# _nain 7AOS00FFC4Z24 MOV . L #H'00FFC424 , ERG il

Qoooog3s FADAOQOFFCAYE MOV . L #H'00FFC473 ., ER4
o 00000840 1900 STB.W RO, RO

ngoooogaz e9co MOW . W RO, @ER4

goooogad 1911 STB.W F1.E1

goooog4ase OFDO MOV . L ERS.ERD

goooogas 5524 BSE @ _=ort:d

ooooogda e940 MOW. W aER4 , RO

goooogac 0OBSO IHC. W #1.E0

Q000084E 690 MOV . W RO, @ER4

ooooogsn 79010001 MOV . W #H'0001.F1

Qoooogs4 OFDO MOV . L ERS.ERD

Qoooogse 5516 BSE @ _=ort:d

Qoooogss e940 MOV . W AER4 . RO

Qooooogss 0OBSO IHC. W #1.E0

Qoooogsc s9co MOW. W RO, @ER4

QO00008sE 79010002 MOV . W #H'0002.K1

goooogez OFDO MOV . L ERS.EERD

gooooged 5508 BSE @ =ort:8

Qoooo8ee &940 MOW . W @ER4 . KO &
4 3 ‘é

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.

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

Command Line Chrl+L

= TCL Toolkit b+ Shift+L

@ Workspace BlE4F

(%] Gutput AlEHL

Disassembly g ]

Reqisters Ckr|+R
Symbol k Mermar, .. Ckrl+M
Cade C 10 Ctrl+I

Efl Status Chrl+U

Figure 413  View - CPU
4.7.1. Registers

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

#
|Register ‘e IREgister Value

RO H'oooooooo

Bl H'O0OOOBES

1205 H'Ooooooooo

| 206} H'oooooooo

Fd H'O0FFE4TS

RS H'0O0FFE4Z4

R& H'oooooooo

R7 H'O0FFEFAC

rC H'ooos44

CCR H'54 -1-U-Z--

a2 H'O?T - 111

2

Figure 4.14  Register
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4.7.2. Memory

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

Format 21| %
Begin: Address | +0 | +1 | +z | +3 | +4 | +5 | +5 | +7 | +2 | +3 &
— Ox0O000S00 0L 10 e Fz 0Ol 00 6B 23 00 FF
IH 00000200 Ox0O000SL0 7A 0z o0 0 FF C4 20 LF Al 43 06

Cancel | Ox0O0O00SZ0 OF 0 EL OR &3 0l 00 0 2&B AR 00 FF
End: Ox00000830 6 73 0 &4 70 7A 0OE 00 0 FF 04 24
|H'DDDDDEFF| Ox00000840 1% 00 &% CO0 0 1% 11 0OF DO 5 24
Ox0O000S50 7% o0l 00 0l OF DD 55 1E &3 40
Format: Ox0O000SG60 OO0 0z 0 OF DO EE 08 63 40 OB 5O
= . Ox00000S70 6D FZz 0Ol 20 6D F4 73 37 00 16
|B_|,lte [x1] j 0x00000850 58 &0 02  ER A% 00 47 10 &% 01
0x00000890 B2 &0 0F  4h EA 00 0OA  1& 13 44 T
Dizplay ¥ alue Az 1] | )
I.-’-‘«NSI character j
Bytes Count Far One Line:
16 Byte =]
Figure 415 Set Memory

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

o ks

M ame | Address | " ale | bAooess | =
=[] System Control
#-[] Standby Control ... OO0OFFFDE4 H'og

[[] System Control_E... OO0FFEDES H'o1
[[] System Clock Con... O0FFEDE6 H'00
-[[]] System Clock Con... O0OFFFCE1 H' 84
#-[_]] Mode Control Reg... OOFEFDE? H'87 e
#-[] Module Stop Cont.. . O00FFEDES H'3F
<7 Module Stop Cont... OOFFEDE9 H'7F
#-] Module Stop Cont... OO0FFFDER H'FE
¥-[_] Module Stop Cont... O00FFEC60 H'FF
D Low Power Contro... OO0FFFIDEC H'0O0
F-[[] Interrupt
[#-[_]] Data Transfer Cont...
H-] If0_Port_1
H-] If0_Port_z
H-] If0_Port_4
H-] If0_Port_7 |

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 £
Qo0000000-0003FFFF On Chip Bead-only
00040000-00FFAFFF On Chip Guarded
OOFFEOOO-00FFEFEF On Chip Bead-write
OOFFEFCO-00FFF7FF On Chip Guarded
OOFFF200-00FFFF3F On Chip Read-write
OOFFFF40-00FFFFEF On Chip Guarded
OOFFFFEO0-00FFFFEF On Chip Bead-write
OOFFFFCO-00FFFFFF On Chip Read-write

Program Mame Mewmory Loaded Area

...U_Boarditutorial. abs H'Ooooooooo - H'ooooooos3

- ..U _EBoarditutorial. abs H'oooooold4 - H'OO00QO0O0zF

-..U _Boarditutorial.abs H'Ooooooo40 - H'Oooo0o0o0o047

...U_Boarditutorial. abs H'oooooo4c - H'OO0O0000&7

...U_Boarditutorial. abs H'ooooooso - H'Oo0o0o000&7

- ..U _EBoarditutorial. abs H'oooooosCs - H'oooooo??

-..U _Boarditutorial.abs H'Oooooooso - H'O0000093

...U_Boarditutorial. abs H'Oooooooad - H'OOOOOOEF

...U_Boarditutorial. abs H'Ooooooloo - H'Ooo0oo0loe

- ..U _EBoarditutorial. abs H'ooooollo - H'Ooo000llE

-..U _Boarditutorial.abs H'Oooool40 - H'OOOOO01EF

...U_Boarditutorial. abs H'Oooooolyo - H'OO0O0O0017E

...U_Boarditutorial. abs H'Ooooolso - H'OOOO0O012E

- ..U _EBoarditutorial. abs H'ooooolso - H'oooools:z

-..U _Boarditutorial.abs H'Ooooolss - H'O00O0O019E

...U_Boarditutorial. abs H'Ooooolao - H'OOOOO1EZR

...U_Boarditutorial. abs H'OOOOOlED - H'OOOOO1EF

- ..U _EBoarditutorial. abs H'ooooo400 - H'O000042F

-..U _Boarditutorial.abs H'Oooooosoo - H'Ooooooc42

|4 Memory £ Platiorm ), 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
- CPU
Run Status

Break Cause

Hs5 /2000

Buan Status Beady
EBrealk Cause

A %[ Mernory p, Platform A Everts £

Figure 4.18  Status — Platform window

4.7.4.3. Status - Events

The events tab shows the usage of

- PC Breakpoints

Status A
Item I Status I
Bezources 0 of E55 PC breakpoints in use
4| }l*. Mernory A Platform b Events

Figure 419  Status — Events window
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Symbol

LENESAS

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

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

Zommand Line Zhrl+L
o TCL Toolkit trl+Shift+L
@ Workspace AlE4k
[ output AL
Disassembly kel H-D

k

Labels Shift-+Ctrl+4
Code v B wiatch Chrl+-
EA Locals Shift-HCErl

4.7.5.1. Label

Figure 4.20

View - Symbol

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

S
EF IAddress IHame -

H'oooooda0 _PowerON_Reset

H'ooooo4lea _INT_TRACE

H'ooooOoO41s _INT Direct_Tramsition

H'ooooo41a _INT_HHNI

H'ooooo41c _INT TERAPL

H'OoO0ooO41E _INT_TRAPZ

H'ooooo4z0 _INT _TRAPZ

H'ooooo4zz _INT _TERAP4

H'ooooo4z4 _INT_IERQO

H'ooooo4zea _INT_IRQ1

H'ooooo4zs _INT_IRQ=

H'ooooo4za _INT_IERQ4

H'ooooo4zc INT IERQS bl
< | v

Figure 421 Label

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

order) will be displayed.
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4.7.5.2. Watch

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

|
M ame " alue Type |
H- i { Dx00fc424 [struct namelist]E])
------ count H'0000 { 0x00ffc473 fint]

A0, watch £ watcha p Watchs A Watchd f

Figure 4.22 Watch

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

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

LENESAS

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.

Ll (el Pl E
HOOOD{R1}
Mot available now,

Mot available now,

Mot available now,

Mot available now,

0x50001 290 { Dx00ffef90 } [char®]

{ DwO0fFefFe } [ztruct namelist)

LT
[hart]

Figure 4.23 Locals

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

0=z00000996
0=z000009a0
0=z000009%kba
0z000009c2
0z00000%ce

0z00000%ec
0z00000a06

case AGE
for (i =0 ; list[i].age !'= 0 ; 1++)

in = list[BA].age:
= i

or (3 = i+liggooilstldl.age 1= 0 © J++)

if (list[j] . age < min)
{

in = list[j].age;

m- =
k.= 35

Figure 424 Tooltip
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4.7.6. Break Functions

Various breakpoints setting are discussed as follows.

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

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

[ Breakpoirts Shift+Ctrl+B

ﬁ Stack Trace ZErl+E

Figure 425 View Code

Breaks are events used to intercept the normal program execution when a specific condition is matched.
There are two types of break in the 2268F CPU Board, 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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4.7.7. Stack Trace

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

Stack Trace window shows the function call history.

CTTTESS—— _ioix
Kind| Hame | Value

F =zort(=truct namnslist*, short) { O0=00000870 3

F li=t 0xz000f=332 { ERS }{=truct nam=sli=t#*)

P key H'O000l { R4 }ishort)

T i H'O0868 { O0=x000ffeda }(=short)

I 3| H'ooo0 { O0x000ffed® }ishort)

L '3 H'=2332 { 0=000ffedbt }i(short)

L min H'0472000f { O=x000ffed? }{long)

e} namne O0x000£0000 { Ox000ffece }{char=*)

i workli=t f 0x000ffecl }istruct nameli=t)

F main ) { 0=xz00000832 3

F PowerON_Reset () { O=00000416 3

1] | |

Figure 4.26  Stack Trace

The following items can be displayed:

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

L: Local variable

Name Indicate the symbol name

Value Indicate the value, address and symbol type

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

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

MCU memory manipulation

General supported functions are

fill

refresh

Memory Data display format can be in

Byte (x1)
Word (x2)
Long (x4)
Double (x8)

Memory value display format can be in

ANSI character
unsigned char

signed char

LENESAS

40 File Edit ‘iew Project Opkions  Build Debug | Memory Tools MWindow  Help

Seatch. ..
) S0P
Campate. ..
&l
A Test, .,

Refresh

E Cantigure Cwetlay ..

Figure 4.27

Memory Functions

49
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49. Execution of MCU Code

LENESAS

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

=% File  Edit

View  Project

Cebug Memaory Tools  “Window  Help

'=[f Reset CPU
Iy F5
Reset Go Shift+F5

f (a0 b CUrsor
I Sefb BT T Cursar

Run...
% step In Fi1
I Step Over Fi0
% Step Cut Shift+F11
Skep...
Skep Mode
& Halt Prograr ESG
Initialize

F [isconmect

IT Auto

Assembly

Source

Cownload Modules
Unload Modules

4.9.1. Reset CPU

Figure 4.28

Debug Functions

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

PC
ER7
ERO-6
CCR
EXR

The microcomputer is reset.

no change

Power on Reset vector value
H’FFFFEEFCO
H’00000000

no change

i.e all internal peripherals registers will be at default state.

50
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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)

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 Ower Calls

[ Source Level Step

k. I Cancel

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

Step Mode L4 IT Auko

Azsembly

B Halt 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/DWAREF?2 (.abs) file with the debugging information is generated.

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

- Display code in C source level,

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

- View label,

- Go To label (address),

- View local

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

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

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

5.1. Corruption of Monitor Software

The monitor software occupies predefined locations in the flash memory area as the user target
program. Due to unforeseen reason, user might access to this area and corrupt the monitor code. As a
result, HEW might not be able to communicate with the CPUBD and debugging could not be performed.

Please refer to the Appendix B —H8S/2268F Memory Map to take note of the area occupied by the monitor
code.

Q User target program must not reside in H'03E000 to H'O3FFFF of the on-chip ROM as this memory
space contains the Monitor Program.

O User must not use H'FFB000 to H'FFB4FF of the RAM as this area is reserved for Monitor RAM.

If a Renesas Standard Toolchain is used, go to Options menu and select the toolchain used. View the
Section of the program by selecting Section in the Link/Library tab.
Figure 5.1 shows an example of the Section of a program.

Hitachi H85,H8,/ 300 Standard Toolchain 2=l
Configuration ; I:.-"E++| Azsembly  LinkALibrary | Standard LiI:urar_l,lI CPU A I "I
I Debug j Cateqary :
= @ All Loaded Projects : _ -
g I@ SLP. 2763 Show entries far : ISectu:.n J
-3 C source fil @resﬁ Sectioh _I |
~QQ Ce+ source fie ([ov00000800) | P
D Agzembly zource file q C Modify.. |
-] Linkage symbal file C$DSEC
C$BSEC Mew Overl |
4/\ 5 e Overlay
/ | 0+FFES00 E Remave |
NOTE: 0x00FFEDED 5
By default, the H8S, H8/300 toolchain (00FFFCAN ELCD_R... | |
will set this value to FFB000. | t | Evnort
User MUST set this to FFB500 (or more). e s Up Down
Options LinkALibran ;
noprelink rom D= nomeszage list ﬂ
"$[COMFIGDIRPROJECTHAME].map" nooptimize tark
4| |_,| DUEETTBL,DINTTBL;"DEI,F'HesetF'HG,F'IntPHGJEIdDD,F',E;I

k. I Cancel |

Figure 5.1 Program Section

Ensure that the circled addresses do not overlap with the RAM and ROM used by the Monitor Program.
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5.2. Interrupt

Q Interrupt Control Mode 2* is not supported by HEW.
Q Users, who want to perform debugging operation on the CPUBD, must enable interrupts.
O 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, SCIO 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

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

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

The following shows the timing diagram when using HEW.

Available to User HEW > Available to User ——— >

Monitor Monitor

ii::::><~300 ms>< ~ 3 seconds ><z300 ms>< ~ 3 seconds ><:

Figure 5.2 Timing diagram of HEW

5.4. Watchdog timer

Watchdog timer must not be used to generate an internal reset when performing debugging operation.
This is because when counter in watchdog timer overflows, a signal is generated, resetting the MCU. At
this instance, if HEW performs a debug operation, the operation will not be completed as the MCU has
been reset, resulting in a loss in synchronization. This will result in a timeout in HEW.
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5.5. SCIO0, PC Break* and TRAP1

O PC Break* and TRAPI are used by monitor program.

Q The user is not allowed to use PC Break* and TRAP1 exception handling if debugging operation is
performed.

User is not allowed to make use of SCIO in his/her program because SCIO is used by HEW to
communicate with the CPUBD.

5.6. Software Breakpoint

Q User shall not set a software breakpoint in the following address:
e An area other than the flash memory or RAM
¢ An area of address H'03E000 to H'O3FFFF [Monitor code resident]
e An area of address H'FFB000 to H'FFB4FF [Monitor work area]

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

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

NOTE: * Only available for H85/2268F MCU

5.7.  Step

Q Step function (step in, step out and step over) is implemented by the conventional hardware break
mechanism.

O No interrupt will be serviced during stepping.
O Do not step into interrupt service routines.

Q Stepping of SLEEP and TRAPA instructions are not allowed in HEW. User needs to use “Go to
cursor” in order to proceed to the next instruction.

5.8. Power-Down Modes

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

O Watch Mode

Sub-active Mode
Subsleep Mode

Software Standby Mode
Hardware Standby Mode

0000

Serial Communication function is disabled in these modes, hence HEW is unable to communicate with
the CPUBD.
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5.9. E7Interface [Applicable with H85/2264F MCU Only]

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

The FWE is not available for use because it is dedicated to E7

QO The Port H pin 7, Port 7 pin 1, and Port 7 pin 4 are also not available for use. To use these pins,
additional hardware is required on the user's board.

5.10. Other Constraints

O When viewing memory content in HEW, user may access to memory area above the available
memory area on H8S/2268F MCU. This is because the H8S5/2268F MCU has only 16MByte address
space so the top bits of any address above 24 bits are ignored. This results in address error if data is
written to these wrong addresses.

Q 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. Software standby mode may be entered, but may not
be exited by the use of the reset interrupt for the same reason mentioned.

QO When SLEEP instruction is executed, the MCU is unable to stay in SLEEP mode as HEW will send
data via SCI 0 and wake up the MCU.

NOTE: * Only available for H8S/2268F MCU.
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Section 6. Hardware

The CPUBD comprises of the following blocks:
* Microcomputer

* Power Supply circuitry

* Reset circuitry

* Clock circuitry

= Serial Communication block [via SCIO]
= Flash ROM and RAM

* LEDs

= Boot Mode Enable

» E7 Emulator Interface

= External User Interface

* Optional Components

6.1. Microcomputer

The HS8S/2268F and HB8S/2264F 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
tlexibility as it can be reprogrammed in no time to cope with all situations from early stages of mass
production to full-scale mass production. Users reconfiguring processor I/O ports are cautioned that
pull-up resistors may be needed for proper operation in some configurations.

6.2. Power Supply Circuitry

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

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

6.3. Reset Circuitry

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

The clock circuitry comprises of a quartz crystal of 18.432MHz, the system clock oscillator. A sub clock
is also provided by a quartz crystal of 32.768KHz on the CPUBD.

6.5. Serial Communication Block [via SCIO0]

The CPUBD supports a three-wire serial channel using the on-chip serial communication channel [SCIO]
on the MCU. SCIO 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 SCIO 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 RS5232 signals to logic levels
and vice versa.

6.6. FLASH ROM & RAM

The MCU does not have any interface to external memory; it could only be used in single chip mode.
The H8S/2268F has 256Kbytes of FLASH ROM and 16Kbytes of RAM for user and the H8S/2264F has
128Kbytes of FLASH ROM and 4Kbytes of RAM. If debugging by user is necessary, a monitor software
would be downloaded together with the user target program. A total of 8Kbytes of FLASH ROM and
1.25Kbytes of RAM must be reserved for the monitor software.

6.7. LEDs

There are two red LEDs on the CPUBD available to user. LED D1 can be driven by port 1 bit 0 of the
MCU. This can be selected by a jumper selection of J7 header, see section 2.5.6.

The second LED D2 can be driven by port 1 bit 1 of the MCU. This can be selected by a jumper selection
of J8 header, see section 2.5.6.

HIGH output level from the MCU will set the LED ON and a Low output level would set the LED OFF.

6.8. Boot Mode Enable

Boot Mode is necessary to flash the FLASH kernel software and monitor software or user target program
if required into the FLASH ROM when the CPUBD is placed into Boot mode. This is via the Mode
Selection jumper, J2 & J3. Boot mode is required at the Power-On stage and standalone programming
only. For the jumper selection, see section 2.5.4.

A red LED, D4, lights up when Boot Mode is selected.
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6.9. E7Interface [Applicable with H85/2264F MCU only]

This interface allows user to extend the debugging function of the CPUBD if an E7 emulator is available.
When the user wants to make use of the E7 emulator for debugging, the following components have to
be mounted:

Component Designator = Descriptions Remarks
R8 Zero Ohm resistor Not provided (0805)
R9 Zero Ohm resistor Not provided (0805)
R10 Zero Ohm resistor Not provided (0805)
J1 2x7-way Box Header Provided

Table 6.1 Components for E7 Emulator

6.10. External User Interface

The external user interface makes all signals of the MCU available to user. These signals are connected to
the following connectors.

* Four 2x 13-pin connector [JP1 ~ JP4]
*  Two 2x30-pin socket connector [CON1, CON2]

The four 2x 13-pin connectors [JP1~JP4] are placed closed to the MCU on the CPUBD.

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

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 MCU, and can be used to access the pins of the chip and
labeled with reference to the actual chip QFP 100B pin-out.

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.

6.11. Optional Components

NMI and STBY pins are pulled HIGH on the CPU Board. However, user could mount a push button
switch along with a 0.1puF capacitor (for de-bouncing) to pull the signal level LOW.

Pressing SW2 switch would send the MCU to hardware standby mode.

Pressing SW3 switch would generate a nonmaskable external interrupt.
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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 MCU and the CPUBD
by directly running sample programs.

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

7.2.  Program Development

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

When you install the High-Performance Embedded Workshop [HEW], user obtains faster turn-around-
time for steps: “Download S-record/ Elf-Dwarf2 file to MCU” - “Execute User target program’ = ‘Debug
User target program’ within an integrated environment (HEW with 2268F pure debugger).

7.3. Monitor software Requirements

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

= SCIO Port for communication to the PC running HEW
* JOPort1Pin0
= JOPortlPinl

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

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

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

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

The MCU loops in the Break Mode of the monitor program while waiting for commands from HEW.
Commands from HEW generate SCI interrupts to perform the required tasks.

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

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

Figure 7.1 illustrates the mode transition diagram.

USER PROGRAM
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DOWNLOAD

Monitor Program
OR
User Target Program

MONITOR
BREAK
MODE

/ /

/
" , / SCI Interrupt Other \\\

~ Phe 1
TN~ - J Commands

/ /

1

]

!

:. Command

‘\ Processor

\\ II
\ !

/
/

Figure 7.1 Mode Transition Diagram
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7.5.  Using Monitor software

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

The following functions are supported by monitor software:

o Program - Supported file formats are:
Download e Elf/Dwarf2
e Motorola S-Record
e SYSROF format

Q Breakpoint - Maximum of 256 breakpoint is allowed at a time when executing with the
monitor software

o Types of - Three execution modes:
Execution e RUN
e STOP
e Step
0 Memory - e  Memory Write
Read/Write e Memory Read
e Fill Memory
0O Register - o Read CPU Register
Read/Write e Write CPU Register
a Others - 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 target program
execution. The user is not allowed to use these interrupts if HEW is used for debugging.

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

Exception Source Vector Number Vector address

Reset 0 H’0000 to H"0003
Trap 1 8 H’0020 to H'0023
PC Break* 27 H’006C to H006F
SCI channel 0 (ERIO) 80 H’0140 to H'0143
SCI channel 0 (RXIO0) 81 H’0144 to H'0147

Table 7.1 Interrupts Used by Monitor Program

QO NOTE: * Only available for H8S5/2268F MCU.
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7.7.  Breakpoints

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

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

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

U Beware of instruction pre-fetches after branch instructions.

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

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

The MCU’s serial communication port, SCIO is used for 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
Q 2268F HEW (pure debugger)

O FDT version 2.2

Q E7 emulator (for H85/2264F MCU only)

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

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

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:
QO Upgrade or Recovery of monitor program

O Stand-alone flash operation of user target program

Hardware jumpers are required to be set accordingly to trigger MCU to enter boot mode. For jumper
settings, please refer to section 2.5.4 “Boot Mode Selection Jumpers”.

The sequence to trigger MCU into boot mode is described below:
U Short J2 [1-2 default] and short J3 [1-2]

QO Power-on the CPU Board

Q Press RST SW to put MCU in the boot mode

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

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

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

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

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

8.2.  Operation during Programming Kernel Execution

Host maching Host machine Host machine

Application program

Wite control program

F-ZTAT microcompunter

Application program

White control program

F-ZTAT microcomputer ¢

F-ZTAT microcomputer ¢

- | scio |

( Bootprogram

-~

SCID

Boot program
C i

[ Boot program
" f

P —

Start
Flash memory RAM . RAM R IS E AV
Erase enlire Wiite control Application Wiite control
flash memony mp m
arga Fﬂﬂgm pmrm
Start

!

Reset status

Tﬂr-r.\u-ﬂ cancelled

Tl{nset cancelled

Figure 8.1

67

Overview of Boot Mode

Renesas System Solutions Asia Pte.Ltd.




ENESANS

2 3
Host machine Host machine Host machine
Application program Application program HEW
2268F CPU BD
HEW HEW Debugger
F-ZTAT microcomputer F-ZTAT microcomputer : F-ZTAT microcomputer :

SCIO | SCIO | SCIO

!

_Flash memory _ RAM Flash memory RAM Flash memory RAM
: | FAM transfar : jmmmmmmmmmnn APP'IIC-EHGI'I Slﬂn
) | _program | v sl Nwritelerase program Write/erase
[ Write/erase | | RAMtransfer «||  control control
| control program f ' program | program program
gl ol Eh Pl ;

IR i
T TTH Tomitor program T[‘-.luui!ur Program

Monitor program

Figure 8.2 Overview of User Program Mode
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Section 9. Tutorial

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 tutorial is based on a simple Assembler / C program located in your installed directory
“...\Tools\ Renesas \ DebugComp \ Platform\ Emulator\ Evb2268F \ tutorial”.

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 (Pure Debugger) software for
CPUBD.

O User has to be familiar with the architecture and instruction set of the H8S Series MCU.

For more information please refer to the H85/2600 Series, H85/2000 Series Programming Manual and
H8S5/2268 Series, H85/2264 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 tutorial workspace is provided on the installation CD. A compiled version of the tutorial is provided
in Motorola S-Record in the file tutorial.mot.
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0 How the tutorial 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 = 0O;
for ( ; ; ){
sort(sectionl, NAME);
count++;
sort(sectionl, AGE);
count++;
sort(sectionl, ID);
count++;
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void sort(list, key)
struct namelist list[];
?hort key;

short i,j,kK;

long min;

char *name;

struct namelist worklist;

switch(key){
case NAME :
for (i = 0 ; *list[i].name != O ;
Eame = list[i1].-name;

i++){

for_§J i+1 ; *list -name 1= 0 ;
(strcmp(llst;f
Eame = list[]

name;

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

J++){

name , hame) < O)

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

Open tutorial workspace in:

“install directory \ Tools \ Renesas \ DebugComp \ Platform\ Emulator\ Evb2268F \ tutorial”.

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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Debug Settings

| Session2268F_CPU_Board

| Taget | Options |

Target:

2l x|

| 2268F CPU Board

Default Debug Format:
EIF/Dwarf2

Dawnload Modules:

File M ame | Offzet Address

Eemove

Fdmdify...

L

[t

o |

Cancel |

0000

Figure 9.1

Click on the Add... button.
Select the download Format to be the ELF/DWAREF2.

Click the Browse button and select the file ‘tutorial.abs’.

Debug Settings with Load Object

File Dialogue

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

Download Module 2lx|
Offzet: K |
IH'DDDDDDDD

Cancel |
Fomat;
|EiDwariz |
Filename:

Ior\E vb22EB\utarialtutornialhD ebughtutorial abs | I

Access size
I‘] vI

[~ Download debug information only

= Eesfomm memanerify during dovnlzad

Browse. .. |

Figure 9.2

Configure Load Object File Dialogue

A new folder, Download Modules, with the “tutorial.abs’ file is created in the workspace window.
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Download the file into the memory as follows:

O Right click on the “tutorial.abs” in the workspace window and select Download module.

E:ﬁ:!tuturial - High-performance Embedded Workshop - [tutorial.c]
«l# File Edit ‘“iew Project Options Buld Debug  Memory  Tools  Window  Help

DA E|r2e|0Tal|lor Be|@&|cns 2| =#|;
| & “ @ JJ & [Debug_2268F_CPU_Boar ¥] |[Sessionz
EERR R ||B(R: 24 B8 |83 @ |08
o )
— " 36 3636 3E 36 36 36 36 36 36 36 IE 36 IE 36 36 IE I 36 IE I 36 IE I 36 IE I 36 IE I 36 I I I IEED
El@ tutorial e
=-[E tutorial % FILE ‘tutorial o
=23 C header file <%  DATE Wed, Sep 10, 2003
..... H iodefine.h <%  DESCRIPTION :Main Program
_____ 3 sikh s% CFU TYEE ‘HES-2268
""" 2] stackscth ~%® Thi=s file i= generated by Renesas Pi
=23 C source file S
_____ E dbsctc 363 36 3 36 36 36 36 36 36 36 36 36 IE 36 36 IE 36 IE 36 IE 6 IE IE IE IE IE IE IEIEIEIEIEIEIEIE IS
----- 2] intprg.c
""" 2‘ resetprg.c #include <machine. hr
----- 2] shik.c tinclude "string.h"
""" 2] el #define NAME  (short)0
= ] load rmod etine zhort
-3 DDW”DE' iy #define AGE (short)l
W (=hort)2
Dovenload module IGTH g

Dovenload module (debug data only)
list {
Unlzad module name[ LENGTH] -
Configure Yiew, ., ‘iigin;ude .
IT Allows Docking
Hide list sectionl[] = {
e .17, 1234,
"Midori", 22, 8883,
"Rie". 19, 7777,
"Eri", 20, 9999,
"Evala", 26, 3333,
all

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

Q Choose Reset CPU from the Debug menu.

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

Browse to the location of the file and double-click to open the file.

- resetprg.c

Ox00000400

0xz00000406&
Ox00000408

0=0000040c
0=000004 0=

0=00000412
Ox00000414

kil

-0l =
S fendi f —
fpragmna =ection REesetPRG 2|
__entryi{vect=0) void PowerOH_Re=zet (void)
=et_imask ccr(l);

_INITSCT():
S _CALT, INIT(: ¢« Remove the comment when you u=e globa
#  _IHNIT_IOLIB{): # Remove the comment when yvou u=e 5IM I.
< errno=0; < Remove the comment when yvou u=e srrno
S mrand(l); A Remove the comment when vou use randf(
<7  _=lptr=HULL: #<s Remove the comment when vou u=e strto
<7  HardwareSetup(); s Remove the comment when vou u=e Hardw

=et_imask _coril);

maini i
S _ICLOSEALL ) : ## Remove the comment when yvou use SIH I.
o _ICALL EHDE ) # Remove the comment when vou use globa

s=leep():
b -

7

Figure 9.4 Source-window “Resetprg.c”

O Run the program until Address H'0000040e (Set breakpoint at H’0000040e and select Reset Go, see

section 9.4).

Q Single step (see section 9.6 for Single Step) again to jump into the tutorial.c main program window
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eworale______ ~1ojx]
L . 0 =

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

vold sorti):

maini)

0x00000834 | o- 4

Nz00000240 count = 0:
0xz0000086c for { : : 1
Nz00000244 zort (szectionl, HAME):
Nz0000084a count++;
O=00000850 zort(sectionl. AGE):
O=000008583 count++;
0=0000035= zort(zectionl, ID):
Oz00000866 count++;
T
1

N=000003 6= volid sort({li=st, kev)
struct namelist list[]:
short lkey: -

e iy

Figure 9.5 Source-window “ tutorial.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 its 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’00000844 as follows:

Q Click once on the line containing address H’00000844 and right-click for the pop-up menu and select
Toggle Breakpoint OR

Q Click once on the line containing address H’00000844 and press F9.

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

ettoiale__________ 10/ ]
L a. 0 ZI

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

wolid =ort{);

maing )
0x00000834 | =4
Oz00000840 count = 0;
0x0000086: for ;. ; A
O=00000844 |4 zort(=ectionl, HAME):
Nz0000084a count++;
O=00000850 zort(sectionl, AGE):
D=00000858 Count++;
Nxz0000085e zorti{=zectionl. ID):
D=z00000B66 Count++;

h

I

Nz000008Ee volid =ort{list, kev)

struct namelist list[];
short kev:

Figure 9.6 Setting a Breakpoint
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9.4.2. Executing the Program

To run the program from reset:

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

Il

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

S o
¥ j

int count=0;
const int Dumb= 1;

wold sort():

maing )
O=00000834
O0=000003840 count = 0;
0=x0000086c for ;o ; A
0=00000844 | & zorti{=zectionl. HAME):
O=z0000084a count++
O=00000850 sorti{szectionl, AGE):
O0=z000008548 count++;
O0=0000085= zorti{=zectionl. ID:
O0=00000866 count++;

I
h

O=z000008 6= void sort(li=st, lkew)

struct namelist list[]:

short kewy:

0=0000087a 1 -

E1N M

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 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:

=

Status A
Ttem I Status

Contiectaed To ZZ68F CPU Board
CPU Has /2000

Fun Status Pun

Erealk Cause PC EBreak

A T wtermory A Platform A Everts 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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9.4.3. Reviewing the Breakpoints

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

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

]
A
Enahle I Type I Condition I Action
Enakhle EP PC=H'OOOOOS44(tutorial.c/da) Ereak
Enahle EP FC=H'0OOOOOS50 (tutorial.c/4d) EBreak

Figure 9.9 Breakpoints Window

The Breakpoints window also allows user to perform the following:
e Delete selected breakpoint
¢ Delete all existing breakpoints

e Disable existing breakpoint

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

Add. ..

Edit. ..
Enable
Disable
Delete
Delete Al

G0 to Source
Close File
Zlose Al Files

Alloww Docking
Hide

Figure 9.10 Popup in Breakpoints Window
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9.4.4. Examining MCU Registers

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

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

=
|Register soo IREgister Value

RO H'Ooooooooo

Rl H'OO0O0OBES

Rz H'Ooooooooo

B3 H'0Gaoooon

R H'0O0FFE473

RS H'00FFE4Z4

R& H'oooooooo

R7 H'OOFFEFAC

rC H'O00544

CCE H':5d -1-T-2--
[EXF. H'O? ——--- 111

« | 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'00000844.

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.

Bl

7
SetAs Cancel |

IWhDIe R egister j

Figure 9.12 Changing Register Value
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9.5. Examining Memory and Variables

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

9.5.1. Viewing Memory

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

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

O Enter “_sectionl” (a label valid only after downloading of Download Module- .abs file) in the Begin
Address field and “fff000” in the End field, and keep the Format as Byte (x1).

Beqin:

I_seu:tiu:um
Cancel

=
[x

End:
|fffnnn

Eormat;
| Byte (1] =l

Dizplay Walue Az
I.-’-'-.NSI character j

Bytez Count For One Line:
[ 16 Byte =l

Figure 9.13 Open Memory Window

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

Memory £
Address | 40 |+l | +2 | 43 | +4 | +E | 46 | 47 | +3 | 45 | 44 | +B | +C | 4D | +E | +F | Value |il
DxOOFFC424 4E 61 6F 6B 6F 00 00 00 00 11 00 OO0 04 D2 4D 69  Hacko......... mi
0xOOFFC434 64 6F 72 65 00 00 00 1§ OO0 00 22 BB 5B 6% 65 00  dord...... " Rie.
OxOOFFC444 00 00 00 0o 00 13 00 oo 1E 8l 45 72z &% 00 00 00 ......... aEri. ..
0xOO0FFC4E4 00 00 00 14 00 o0 27 OF 4E 7% SF 6B &F 00 OO0 00 ... ' _Eyoko._ ..
OxOOFFC464 00 1A 00 00 0D O OO0 00 00 00 00 00 00 00 00 00 L.....iiii......
0xOOFFC474 00 00 00 OO0 00 oo FF FF  &F Fb  EF  FF  FF  E? FF  9F ... .. __ oo
0xOOFFC4%4 75 2DF EF EF FF F: FF FF FF FF FF FF FF FF FF  FF  wu...............
OxOOFFC494 FF FF  FF FF FF FF FF FF FF FF FF FF FF FF FF FF  _...............
DxOOFFC4A4 FF FF FF  FF  FF FF FF FF FF FF FF FF FF FF FF FF ... ... . ... _.._..
0xOOFFC4E4 FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF  _............... hd!

Figure 9.14 Memory Window

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

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

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

Q Scroll up in the program window until you see the line:
sort(sectionl, ID);
Q In the Program windows, position the cursor on the word sectionl and perform a right mouse button
click to display a pop-up menu.
Q Choose Instant Watch.

The Instant Watch dialogue box will be displayed:

nstant watch 2| x|

- section] { 0x00ffc424 } (struct name  |i Clase

<] | ©

Figure 9.15 Instant Watch Dialogue Box

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

watch x|
M ame " alue Type |
#-  section { Ox00rfc424 } [struct namelist[E])

A0, watch £ watcha p Watchs A Watchd f

Figure 9.16  Watch Window
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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.

The Add Watch dialogue box appears.

Wariable or exprezzion;

Iu:u:uunt LCancel

Figure 9.17 Add Watch Dialogue Box

Q Type the variable ‘count” in the Add Watch dialogue box 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 £
I arme W alue Type |
saction] { OO0ffcd24 b [ztruct namelistB])
...... caurt H'0000 § Ox00f 473 [irt]

A0 wateh A Watch2 b Watchs A Watchd £

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.
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|
M arme I Y alue I Type |
E-  sectiond { Dx00rf 424 } [ztruct namelst[E]]
= [0] { Ox00ffc424 } [ztruct nameist)
- name "Maoka' § 0x00ffc424 } [char[3]]
..... ) H'de 'N' { Ox00Fc424 } [char]
..... (1] H'E1 'a' { OxD0fc425 } [char)
..... ] H'Ef 'o' { 000426 } [char)
..... ] H'Eb k' { Dx00fc427 } [char)
..... 4] H'Ef 'o' { 000428 } [char)
..... ] H'00" { 0x00fc429 } [char)
..... [E] H'00 ' { 0200ffcd2a [char]
..... 7] H'00" { Dx00ffc42b } [char)
----- ange H'O017 § Ox00fc42e [zhrt)
----- idcode H'000004d2 { Ox00ffcd2e (lorg)
= 1] { 0x00ffc432 } [ztruct nameist)
[ narne "Midar { Dx00fc432 ) [char[3]]
----- ange H'O01E § Ox00fc43a [zhrt)
----- idcode H'00002268 { Ox00ffe43c (lorg)
B [2] { O00ffc440 } [ztruct nameist)
B mame “Rie" § Ou00fFc440 } [char(8]]
----- ange H'001 3 § Ox00r 448 } [zhrt)
----- idcode H'00007 eB1 § 0x00ffc44a [larig)
B [3] { Ox00ffc44e } [ztruct nameist)
H-  name "Eri' { Ox00ffcdde | [char[2])
----- ange H'0014 § Dx00f 456 [zhrt)
----- idcode H'O000270F { 000458 } (lorg)
- 4] {00 cd5e b [struct namelist)
He [5] { Ox00ffc4Ba } [ztruct nameist)
...... court H'0000 { O=00f 478 } (int]
A0, watch £ Watchz p Watch3  Watchd £

Figure 9.19 Displaying Individual Elements in an Array

85 Renesas System Solutions Asia Pte.Ltd.




LENESAS

9.6. Stepping Through a Program

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

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

l

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

#

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

etvtoiale =P

O=00000840 count = 0; g
0x0000086c for ¢ ; : ad
Oz=00000844 |4 zort(=ectionl, HAME):
Ox=0000084a count++;
O=00000850 zort(s=ectionl, AGE):
O=000008583 count++;
0=z0000085e zort(zectionl, ID):
0=00000866E count++;
¥
b

0z0000086e | & foid sortilist, key)

ztruct nameli=st list[]:

short lkey:

0=000008%a {

short 1.7.k;

long min;

char *name;

struct nameli=st worklist:

O0=0000087e switchikevi{
caze HAME
O=0000089%8 for (1 =0 ; *®list[i] . name != 0 ; 1i++)9
O0=000008% name = list[1]. name:; -

KN 2w

Figure 9.20  Executing up to a Function Call

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

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

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

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

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

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

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

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

........ k Mat available now.

....... ik Mat available now.

""" hame 0=500071290 { Ox00ff=f30 } [char]

----- wiorklist { DwO0ffef7e } [struct narmelst]

Figure 9.21 Locals Window

O Double-click on the ‘+" symbol in front of the variable ‘list” in the Locals window to display the
individual elements of the array ‘list’.
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=
.__. T
..... x { Ox00ff 424 }
= hame "Maokao' § 0x00fc424 } [char(3])
------- [0] H'de 'MN'{ Dx00ffcd424 [char]
------- [1] H'E1 'a' { Ox00ffc425 } [char]
------- [2] H'6f o { Dw00ffcd26 } [char]
------- [3] H'BE %' { Ox00f 427 } [char]
------- [4] H'6f o' { Dx00ffc428 [char]
------- [5] H'O0 ' O=00ffed429 [char]
------- [5] H'O0 ' { O=00ffed2a [char]
------- [7] H'O0 ' O=00ffed2b [char]
....... age H'0011 { Ox00ffc42c [shart]
"""" idcode H'000004d2 { Dx00ffcd2e ¥ (long)
........ key H'0000 {R1 } [shart]
........ i Mot available now,
........ i Mot available now,
........ ke Mot available now,
"""" ik Mot available now, e
= hame 0x50001 290 { 0w00fef30 [char’]
- H'18 ="' { 0+600012390 } [char]
= warklist { Ox00ffef7e } [struct namedist]

£l name { Ox00ffeffe b [char[8])
H'cl ‘&' { 0=00ffef7e } [char)

H'08 = { Ox00fef7F } [char) -
4| | B

Figure 9.22  Displaying Individual Elements in an Array

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.

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

There are two demonstration programs provided for user to have hands-on experience with the CPUBD
in the installed directory:
Q “install directory\ Tools \ Renesas \ DebugComp \ Platform\ Emulator\ Evb2268F \ Sample\ Blinking_LED”

and
Q “install directory \ Tools \ Renesas \ DebugComp \ Platform\ Emulator\ Evb2268F \ 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

A 4

Initialisation of
10 Port 1 register

Set H'FF to Port 1
(Turn On LEDs D1 and D2)

&
<

A\ 4

Set ‘0’ to Port 10 and Port 11
(Turn Off LEDs D1 and D2)

l

Delay Loop

A4

Set ‘1’ to Port 10
(Turn On LED D1)

Delay Loop

A

Set ‘1’ to Port 11
(Turn On LED D2)
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10.2. Running LEDs

Start

A 4

Initialisation of
10 Port 1 register

Set H'FF to Port 1
(Turn On LEDs D1 and D2)

<
<«

A\ 4

Set ‘0’ to Port 10
(Turn Off LED D1)

l

Delay Loop

A4

Set ‘1’ to Port 10
(Turn On LED D1)

l

Set ‘0’ to Port 11
(Turn Off LED D2)

l

Delay Loop

y

Set ‘1’ to Port 11
(Turn On LED D2)
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Section 11. Trouble-Shooting

LENESAS

Common Failures

Actions

Remarks

1. Wrong Settings of
Jumpers and Switches

O Check the manual and set

them accordingly.

2. Power LED off

Check DC input voltage
(+7.5V /+9.0V)

Check voltage of the
voltage-regulators (=5.0V)

Check PWR LED D3

0 If Power supply failure:
measure TP2/4 =5.0V?

0 Regulator working?

o PWR LED broken?

3. Unable to detect
CPUBD in “USER
MODE”

Check J2 1-2 short?
Check J3 2-3 short?

No monitor program at
Flash Memory

Check other software using
communication port?
Serial cable connected to
P1?

Check U2 pin 11 and 12 for
serial data

Check Y1 (18.432MHz) for
clock oscillation?

4. Unable detect CPUBD
in “BOOT MODE”

Check J2 1-2 short?
Check J3 1-2 short?

Check other software using
communication port?

Serial cable connects to
COMM1 ~ 8?

Check U2 pin 11 and 12 for
serial data

Check Y1 (18.432MHz) for
clock oscillation?

5. Flashing Memory
failure

Time to change a new IC
U1

Typical number of write
cycle = 10,000 times

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

Identify short traces and
then rework as
accordingly.

Measure low resistance
between Vcc with respect to
the ground.
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Appendix A CPUBD-2268F Board layout

110 mm

03102-1

120 mm 3™
CAUTICHI Dont't Change Hode
uce Hhen POHER o= DR o
ST T L R
0 [JOH 2] |3 2 8
= o T Jon = L A =,
[ ]O LJ T Ra1 4 oTEY i MHI 2
cq L -] -
D -
r _'_2_| r1_|_2_|
Pl cro DE'J'_ q IFIUEC ENDl__, IEhD
15 e raame BHD | v |
T
07 =L _":"_ E':T“'j e W 1z
(o T T T L o T | :Uu:l:
[ I :| E Ei I l Im 9' 10
” = O T N | N B I | | |
= s —— plEPMezzmEsCIa T I I | |
| | | |
Rzl | | | |
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HAZZ o [} H
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a | | | |
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an | | | |
E | | | |
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| | | |
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| I‘Hﬂ 39| I‘1-I:I
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[nm 11§ COnE
768 CPU EOARD VER 1.0 r{_}
uCcC
END WIH
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Appendix B H8S5/2268F Memory Map
Memory Map —
H8S/2268F
H'000000 H'0o0000
Interrupt Vector
Area
HOo0Eer H'ODOTEF
H'OOOTFD H'OOOTFD
On-chip ROM
HO3OFFF
HO3EDOO
HO3FFFF HO3FFFF
| i
I I
| 1
I I
: 1
H'FFBOOO H'FFECOD
H'FFE4FF
H'FFESO0
On-chip RAM
H'FFEFEF H'FFEFEF
§ i
H'FFFE00 H'FFFS00
Internal /0 registers
H'FFFF3F H'FFFF3F
! |
|
H'FFFF&0 H'FFFF&0
Internal VO registers
H'FFFFCO H'FFFFCO
On-chip RAM
H'FFFFFF H'FFFFFF

LENESAS

Memory Map —
Monitor Code

Free FLASH for
User Program
code
247 .5Kbytes

Monitor Code
7Kbytes

Internal RAM for

Monitor Work Area

1.25Kbytes

Internal RAM for
User Program
code
14.6Kbytes

Internal 'O reqisters

Internal O registers

On-chip RAM
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Appendix C

FP-100B
51
53
55
57
59
61
63
65
67
69
71
73
75

FP-100B
76
78
80
82
84
86
88
90
92
94
96
98

100

LENESAS

Pin Assignment for JP1~JP4

Descriptions
P41/AN1
VREF
PH7/TONED/TMCl4
0sC2
RES_N
STBY_N
XTAL
EXTAL
MD2
P76/RxD2
P74/TMO2
P72/TMO0
P70/TMRI0/TMCIO1

Descriptions
P30/TxDO0
P32/SCKO0/SDA1/IRQ4
P34/RxD1/SDAO
PF3/ADTRG/IRQ3
C1
V2
PH3/COM4
PH1/COM2
PN7/SEG40
PN5/SEG38
PN3/SEG36
PN1/SEG34
PM7/SEG32

JP1

o N a1 W

13
15
17
19
21
23
25

Descriptions
P40/ANO
AVCC
MD1
0sC1
NMI
vCC
VSSs
FWE
P77/TxD2
P75/TMO3/5CK2
P73/TMO1
P71/TMRI23/TMC23
GND

Descriptions
P31/TxDO0
P33/TxD1/SCL1
P35/SCK1/SCLO/IRQ5
c2
V3
\4!
PH2/COM3
PH0/COM1
PN6/SEG39
PN4/SEG37
PN2/SEG35
PNO/SEG33
GND

Renesas System Solutions Asia Pte.Ltd.

FP-100B
52
54
56
58
60
62
64
66
68
70
72
74

FP-100B
77
79
81
83
85
87
89
91
93
95
97
99



FP-100B

O N a1 W

13
15
17

Descriptions

PM6/SEG31
PM4/SEG29
PM2/SEG27
PMO/SEG25
PL6/SEG23
PL4/SEG22
PL3/SEG20
PL2/SEG19
PLO/SEG17

JP3

o Ny a1 W

13
15
17

97

@ O B~ N

12
14
16
18

LENESAS

Descriptions

PM5/SEG30
PM3/SEG28
PM1/SEG26
PL7/SEG24
PL5/SEG22
cvcc
VSS
PL1/SEG18
PK7/SEG16

FP-100B

® O B~ DN

12
14
16
18
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Appendix D  Pin Assignment for CON1 & CON2

Signal Name

0SC1
GND
EXTAL
GND

P11

P13

P15

P17

MD1
STBY_N
FWE

NC

P31

P33

P35

NC

RES_N

NC

P41

P43

P45

P47

P71

P73

P75

P77
PH1/COM2
PH3/COM4
PH7

P97

o Ny a1 W

13
15
17
19
21
23
25
27
29
31
33
35
37
39
41
43
45
47
49
51
53
55
57
59

CON1

98

x® o &~ N

12
14
16
18
20
22
24
26
28
30
32
34
36
38
40
42
44
46
48
50
52
54
56
58
60

Signal Name
AVCC
AVSS
uvcCcC
GND
P10
P12
P14
P16
MD2
NMI
NC
NC
P30
P32
P34
NC
GND
VREF
P40
P42
P44
P46
P70
P72
P74
P76
PHO/COM1
PH2/COM3
P96
PF3
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Signal Name CON 2 Signal Name
GND 1 2 GND
V1 3 4 NC
V3 5 6 V2
GND 7 8 uvcCcC
C1 9 10 NC
2 11 12 NC
PJ1 13 14 PJO
PJ3 15 16 PJ2
PJ5 17 18 PJ4
PJ7 19 20 PJe6
PK1 21 22 PKO
PK3 23 24 PK2
PK5 25 26 PK4
PK7 27 28 PK5
PL1 29 30 PLO
PL3 31 32 PL2
PL5 33 34 PL4
PL7 35 36 PL6
NC 37 38 NC
PM1 39 40 PMO
PM3 41 42 PM2
PM5 43 44 PM4
PM7 45 46 PM6
PN1 47 48 PNO
PN3 49 50 PN2
PN5 51 52 PN4
PN7 53 54 PN6
NC 55 56 NC
NC 57 58 NC
GND 59 60 GND
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Appendix E  CPUBD-2268F Schematic Drawings
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Appendix F  Bill of Materials
ltem | Designator P/N Code Mfg NamdPart Description Qty |Package
A) H8S/2268F CPU Board
1 AA-03102-1 PCB Board 2268 CPU Board Rev1.0 1
2 |C5 |C6 [C7 |C8 CA-70151-6  [ANY Capacitor SMD 0805 15pF / 50V 5% 410805
3 [C18 CA-73101-0 [ANY Capacitor SMD 0805 10nF / 50V 20% 110805
4 [C1 [C14]C19|C21]C4 [CA-74101-3 [ANY Capacitor SMD 0805 100nF / 50V 10%  5[0805
5 [C17[C20 CE-14105-2 |ANY Capacitor Ele GSM-R 100nF / 50V 2|Radial
6 [C9 [C10]C11C12JC13[CE-15105-0 |ANY Capacitor Ele GSM-R 1uF / 50V 5|Radial
7 [C2[C3 CE-16102-0 [ANY Capacitor Ele GSM-R 10uF / 16V 2|Radial
8 [J2 [J3 |J4 |J5 [|J7 |KH-20103-1 AUK Header Pin 0.100" 1x3-Way Gold 6| Thru-Hole
J8
9 [J1 KP-99501-0 AUK Connector DC Jack 2.1mm PCB Mt 1] Thru-Hole
10 [JP1[JP2|JP3|JP4 KH-20163-1 AUK Header Pin 0.100" 2x13-Way Gold 4|Thru-Hole
11 [P1 KS-60309-0 AUK Connector D-Sub Female 9-Way RA 1] Thru-Hole
12 |D3 LE-03121-1 ROHM LED 3mm Green Diffused-Rohm 1| Thru-Hole
13 [D1 [D2 |D4 LE-03321-3 ROHM LED 3mm Red Diffused-Rohm 3] Thru-Hole
14 1Q1 ]1Q2 QD-99123-1 Transistor DTC123JKA, SOT23 2|SOT23
16 [RT1R12]RT9/R20]R21]RA-20005-0 Resistor SMD 0805 1/10W 5% OR 50805
15 |R16]R17 RA-20005-0 Resistor SMD 0805 1/10W 5% OR 2]0805
17 |R1 |R2 |R3 |R7 RA-23471-0  [ANY Resistor SMD 0805 1/10W 1% 4/0R 410805
18 |R13]R14|R15R18|R4 |RA-25101-0 [ANY Resistor SMD 0805 1/10W 1% 10K 60805
R5
19 |R6 RL-00641-0 ANY Resistor Netwk-A SIL 1/8W 5% 10Kx6-P| 1| Thru-Hole
20 |S1 SP-10011-0 AUK Switch Tactile Round 1| Thru-Hole
21 U3 UF-53232-1 SIPEX IC SP3232ECT RS232 Driver /Receiver 1116 pin-wide SOT
22 U2 UR-01117-5 [ON-SEMI[IC LM1117DT5.0 1]TO-252
23 [Y2 XC-05181-0 Crystal 32.7680 KHz Cylinder 2x6 1]Cylinder 2x6
24 Y1 XC-06850-0 Crystal 18.432MHz HC49/U-S 1]HC49/U-S
25 U4 ***CSM IC H8S/2268F, QFP100 1]QFP100
B) Packaging
1 BA-61007-0 3M Rubber Foot Stick On SJ5008 4
2 BZ-00053-0 Plain Die Cut Box 9 3/4x 7x 3 1/2"S/IWH 1
3 |JP7 The 2x7 Box header 1
4 |CON1 |[CON2 KH-27180-0 Connector PCB Mt 0.100" 2x30-Way 2|Thru-Hole
5 Label for Carton Box 1
6 Checking List Form 1
7 Packaging List Form 1
C) Optional Iltems
1 |C15/C16 CA-74101-3  [ANY Capacitor SMD 0805 100nF / 50V 109  2]|0805
2 |JP5 KH-20157-1 AUK Header Pin 0.100" 2x7-Way Gold 1] Thru-Hole
3 |S2 |S3 SP-10011-0 AUK Switch Tactile Round 2|Thru-Hole
4 ]R8 |R9 [R10 RA-20005-0 |ANY Resistor SMD 0805 1/10W 5% OR 3]0805
5 [U1 UR-01117-4 [ON-SEMI [IC LM1117DT33 1|TO-252
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