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Notice

All information included in this document is current as of the date this document isissued. Such information, however, is
subject to change without any prior notice. Before purchasing or using any Renesas Electronics products listed herein, please
confirm the latest product information with a Renesas Electronics sales office. Also, please pay regular and careful atention 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 alter, 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 lossesincurred 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 devel opment 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 errorsin 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. Y ou must check the quality grade of each Renesas Electronics product before using it in aparticular
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 bein any way
liable for any damages or losses incurred by you or third parties arising from the use of any Renesas Electronics product for an
application categorized as “ Specific” or for which the product is not intended where you have failed to obtain the prior written
consent of Renesas Electronics. The quality grade of each Renesas Electronics product is “ Standard” unless otherwise
expressly specified in a Renesas Electronics data sheets or data books, etc.

“Standard”: Computers; office equipment; communications equipment; test and measurement equipment; audio and visual
equipment; home electronic appliances, machine tools; personal electronic equipment; and industrial robots.
“High Quality”: Transportation equipment (automobiles, trains, ships, etc.); traffic control systems; anti-disaster systems; anti-
crime systems; safety equipment; and medical equipment not specifically designed for life support.
“Specific”: Aircraft; aerospace equipment; submersible repeaters; nuclear reactor control systems; 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 adirect 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 physica 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 aresult 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 sdes office if you have any questions regarding the information contained in this
document or Renesas Electronics products, or if you have any other inquiries.

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

owned subsidiaries.

(Note 2) “Renesas Electronics product(s)” means any product developed or manufactured by or for Renesas Electronics.
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Keep safety first in your circuit designs!

1. Renesas Technology Corp. puts the maximum effort into making semiconductor products better and
more reliable, but there is always the possibility that trouble may occur with them. Trouble with
semiconductors may lead to personal injury, fire or property damage.

Remember to give due consideration to safety when making your circuit designs, with appropriate
measures such as (i) placement of substitutive, auxiliary circuits, (ii) use of nonflammable material
or (iii) prevention against any malfunction or mishap.

Notes regarding these materials

1. These materials are intended as a reference to assist our customers in the selection of the Renesas
Technology Corp. product best suited to the customer's application; they do not convey any license
under any intellectual property rights, or any other rights, belonging to Renesas Technology Corp.
or a third party.

2. Renesas Technology Corp. assumes no responsibility for any damage, or infringement of any third-
party's rights, originating in the use of any product data, diagrams, charts, programs, algorithms, or
circuit application examples contained in these materials.

3. All information contained in these materials, including product data, diagrams, charts, programs and
algorithms represents information on products at the time of publication of these materials, and are
subject to change by Renesas Technology Corp. without notice due to product improvements or
other reasons. It is therefore recommended that customers contact Renesas Technology Corp. or
an authorized Renesas Technology Corp. product distributor for the latest product information
before purchasing a product listed herein.

The information described here may contain technical inaccuracies or typographical errors.
Renesas Technology Corp. assumes no responsibility for any damage, liability, or other loss rising
from these inaccuracies or errors.

Please also pay attention to information published by Renesas Technology Corp. by various
means, including the Renesas Technology Corp. Semiconductor home page
(http://www.renesas.com).

4. When using any or all of the information contained in these materials, including product data,
diagrams, charts, programs, and algorithms, please be sure to evaluate all information as a total
system before making a final decision on the applicability of the information and products. Renesas
Technology Corp. assumes no responsibility for any damage, liability or other loss resulting from
the information contained herein.

5. Renesas Technology Corp. semiconductors are not designed or manufactured for use in a device
or system that is used under circumstances in which human life is potentially at stake. Please
contact Renesas Technology Corp. or an authorized Renesas Technology Corp. product distributor
when considering the use of a product contained herein for any specific purposes, such as
apparatus or systems for transportation, vehicular, medical, aerospace, nuclear, or undersea
repeater use.

6. The prior written approval of Renesas Technology Corp. is necessary to reprint or reproduce in
whole or in part these materials.

7. If these products or technologies are subject to the Japanese export control restrictions, they must
be exported under a license from the Japanese government and cannot be imported into a country
other than the approved destination.

Any diversion or reexport contrary to the export control laws and regulations of Japan and/or the
country of destination is prohibited.

8. Please contact Renesas Technology Corp. for further details on these materials or the products
contained therein.
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General Precautions on Handling of Product

1. Treatment of NC Pins

Note:

Do not connect anything to the NC pins.

The NC (not connected) pins are either not connected to any of the internal circuitry or are
used as test pins or to reduce noise. If something is connected to the NC pins, the
operation of the LSI is not guaranteed.

2. Treatment of Unused Input Pins

Note:

Fix all unused input pins to high or low level.

Generally, the input pins of CMOS products are high-impedance input pins. If unused pins
are in their open states, intermediate levels are induced by noise in the vicinity, a pass-
through current flows internally, and a malfunction may occur.

3. Processing before Initialization

Note:

When power is first supplied, the product’s state is undefined.

The states of internal circuits are undefined until full power is supplied throughout the
chip and a low level is input on the reset pin. During the period where the states are
undefined, the register settings and the output state of each pin are also undefined. Design
your system so that it does not malfunction because of processing while it is in this
undefined state. For those products which have a reset function, reset the LSI immediately
after the power supply has been turned on.

4. Prohibition of Access to Undefined or Reserved Addresses

Note:

Access to undefined or reserved addresses is prohibited.

The undefined or reserved addresses may be used to expand functions, or test registers
may have been be allocated to these addresses. Do not access these registers; the system’s
operation is not guaranteed if they are accessed.
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Configuration of This Manual

This manual comprises the following items:

General Precautions on Handling of Product
Configuration of This Manual

Preface

Contents

Overview

AN e

Description of Functional Modules
* CPU and System-Control Modules
e On-Chip Peripheral Modules

The configuration of the functional description of each module differs according to the
module. However, the generic style includes the following items:

i) Feature

ii) Input/Output Pin
iii) Register Description
iv) Operation

v) Usage Note

When designing an application system that includes this LSI, take notes into account. Each section
includes notes in relation to the descriptions given, and usage notes are given, as required, as the
final part of each section.

7. List of Registers
8. Electrical Characteristics
9. Appendix

10. Main Revisions and Additions in this Edition (only for revised versions)

The list of revisions is a summary of points that have been revised or added to earlier versions.
This does not include all of the revised contents. For details, see the actual locations in this
manual.

11. Index
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Preface

These application notes describe the on-board programming to the flash memory of the single
power supply F-ZTAT microcomputers (H8/539FS, H8/3062F/67F [H8/3039F,
H8S/2128F/38F/48F [H8S2132F/42F [H8S/2134F/44F [(H8S/2357F, SH7050F/51F,
SH7044F/45F: as at April 1998) when modifying programs after the microcomputers have been
mounted on the PCB. These application notes also describe how to use the on-board programming
adapter board and the on-board programming tool (PC I/F software). You are encouraged to refer
to these notes when designing your systems to incorporate on-board programming.

Please note that the circuits shown in these application notes are provided for illustrating the
process of on-board programming. Their performance is not guaranteed. If you intend to use the
circuits shown herein, please be sure to first check that they will operate as intended.

Note: F-ZTAT is a trademark of Renesas Technology Corp.
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Main Revisions for this Edition

Item Page Revision (See Manual for Details)

All O All references to Hitachi, Hitachi, Ltd., Hitachi Semiconductors, and
other Hitachi brand names changed to Renesas Technology Corp.

Designation for categories changed from “series” to “group”
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Section 1 Overview

Section 1 Overview

1.1 Introduction to F-ZTAT Microcomputers

The F-ZTAT microcomputers incorporate flash memory, which allows the programs to be written
or erased after being mounted on the PCB (after being installed in the end product).

The use of F-ZTAT microcomputers allows programs to be replaced on-board, for parameters to
be optimized for each device, and for software to be upgraded and maintenance performed after
the product has been shipped.

On-board programming mode has two on-board programming modes (boot mode and user
program mode) that can be selected as appropriate (see section 1.2, On-Board Programming
Modes). Some PROM programming can be used to write or erase programs.

The single power supply F-ZTAT microcomputers include the following series and models:

H8/500 Series: H8/539F
H8/300H Series: H8/3067F and H8/3039F

H8S/2000 Series: H8S/2128F, H8S/2138F, H8S/2148F, H8S/2132F, H8S/2142F, H8S/2134F,
H8S/2144F, H8S/2357F

Super H Series: SH7050F, SH7051F, SH7044F, SH7045F

Table 1.1 shows the features of the F-ZTAT microcomputers.
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Section 1 Overview

Table 1.1 F-ZTAT Microcomputer Features
Product name H8/539F H8/3062F, H8/3039F H8S/2132F,
H8/3067F H8S/2128F,

H8S/2138F,
H8S/2144F,
H8S/2148F

CPU H8/500 H8/300H H8/300H H8S/2000

Maximum operating 16 MHz(5 V) 20 MHz 20 MHz 20 MHz (5 V)

frequency 10 MHz(3 V) 10 MHz (3 V)

Flash memory 128 128 128 128

capacity (KB)

Number of flash 8 8 8 10

memory blocks for

erasing (Block)

Number of rewrites 100 times guaranteed

Write/erase voltage FWE (FWP) 5V £10%

Write time 100 ms/32 byte (300 ps/byte) (typ)

Erase time 100 ms (typ)

Method of writing/ e CPU control method (software control method)

erasing e Writing using PROM programmer

Product name H8S/2132F, H8S/2357F SH7050F, SH7051F |SH7044F, SH7045F

H8S/2142F

CPU H8S/2000 H8S/2000 SH-2 SH-2

Maximum operating (20 MHz (5 V) 20 MHz (5 V) 20 MHz 28.7 MHz(5 V)

frequency 10 MHz (3 V) 10 MHz (3 V) 16.6 MHz (3.3 V)

Flash memory 64 128 128/256 256

capacity (KB)

Number of flash 10 10 8/12 12

memory blocks for

erasing (Block)

Number of rewrites

100 times guaranteed

Write/erase voltage

FWE (FWP) 5V +10%

Write time 100 ms/32 byte (300 ps/byte) (typ)
Erase time 100 ms (typ)

Method of writing/ *  CPU control method (software control method)
erasing *  Writing using PROM programmer
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Section 1 Overview

1.2 On-Board Programming Modes

There are two on-board programming modes: boot mode, in which writing or erasing is performed
in batches, and user program mode, in which the range of writing or erasing can be set
independently for each program block.

For details of on-board programming modes, see the section on On-Board Programming Modes in
the hardware manual for the F-ZTAT microcomputer products.

1.2.1 Boot Mode
(1) Overview of Boot Mode

Boot mode starts the boot program in the F-ZTAT and writes application programs to (or erases
them from) the microcomputer’s internal flash memory. Figure 1.1 is an overview of boot mode.

The user prepares the application program and write control program (the program that controls
the writing to flash memory) on the host machine. The SCI (channel 1, async communications)
built into the F-ZTAT microcomputer is used to transfer the program from the host machine.

First, put the F-ZTAT microcomputer in the reset state.

Next, apply a voltage to the FWE (FWP in the case of the SH7044F, SH7045F) pin and mode pin
to select boot mode. The boot program then starts when you cancel the reset. The boot program
transfers the write control program received from the host machine to the F-ZTAT
microcomputer’s internal RAM. When the write control program has been received, the whole
internal flash memory area is erased.

After the flash memory has been erased, execution branches from the boot program to the write
control program transferred to the F-ZT AT microcomputer’s internal RAM, and the application
program received from the host machine is written to the flash memory.
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Section 1 Overview

1 2 3
Host machine Host machine Host machine
Application program Application program
Write control program Write control program
A A
F-ZTAT microcomputer F-ZTAT microcomputer F-ZTAT microcomputer §
SCI SCI SCI
Start /
Flash memory RAM RAM Flash memory RAM
Erase entire . S .
flash memory Write control Application Write control
program program program
area
Start
T Reset canceled

Reset status (Application of voltage to FWE (FWP) and mode pins to select boot mode>

Figure 1.1 Overview of Boot Mode

1.2.2 User Program Mode
(1) Overview of User Program Mode

Before using user program mode you must use boot mode or PROM mode to write the write/erase
control program (the program that controls the writing to and erasion of flash memory) and the
program (RAM transfer program) for transferring that program to the RAM to the F-ZTAT
microcomputer’s internal flash memory. Figure 1.2 shows an overview of user program mode.

When using Renesas’ on-board programming tool to transfer application programs from the host
machine use the SCI (channel 1, async communications) built into the F-ZTAT microcomputer.

First, put the F-ZTAT microcomputer in the reset state.

Next, apply a voltage to the FWE pin to select user program mode. The RAM transfer proram
starts when you cancel the reset, and the write/erase control program is transferred to internal
RAM or external RAM and started.

The write/erase control program erases the user-specified block area of flash memory and writes
the application program received from the host machine to that area.
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Section 1 Overview

Figures 1.3 to 1.9 show the division of flash memory into blocks for each of the F-ZTAT
microcomputer products.

1 2 3
Host machine Host machine Host machine
Application program Application program
F-ZTAT microcomputer F-ZTAT microcomputer ¢ F-ZTAT microcomputer ¢

SCl or parallel, SCl or parallel SCI or parallel
etc. /

Flash memory RAM Flash memory RAM Flash memory RAM
RAM transfer Application Start
program Start Write/erase program Write/erase
- RAM transfer | control
Write/erase contro RAM transfer
control program program program program program
| Reset canceled

Reset status T -
(Appllcatlon of voltage to FWE (FWP) pin to select user program mode )

Figure 1.2 Overview of User Program Mode
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Section 1 Overview

Page 1 Major block area Minor block area
Page0 and2 (124 kbytes) (4 kbytes) Page0 Pagel
H'00000 H'10000 4 Kb Kb H'00000 H'10000
H'00FFF H'10FFF yies L kbyte H'003FF  H'103FF
H'01000 H'11000 H'00400 H'10400
1 kbyte H'007FF H'107FF
HOSFFF 1000 [ 28 kbytes--------- H'00800 H'10800
1 kbyte , .
H'17EEE H'00BFF H'10BFF
118000 1 kb H'00C00 H'10C00
yte H'OOFFF H'LOFFF
32 kbytes
H'1FFFF
H'20000
32 kbytes
H'27FFF
H'28000
32 kbytes
H'2FFFF
Figure 1.3 HS8/539F Internal Flash Memory Block Divisions
Major block area Minor block area
(122 kbytes) (4 kbytes)
H'000000 _ H'000000
4 kbytes ———
H'O00FFF Vies ———— 1 kbyte H'0003FF
H'001000 H'000400
1 kbyte H'0007FF
28 kbytes © Kbt H'000800
yte ,
. H'O00BFF
yte H'000FFF
32 kbytes
H'00FFFF
H'010000
32 kbytes
H'017FFF
H'018000
32 kbytes
H'01FFFF

Figure 1.4 H8/3067F, H8/3062F Internal Flash Memory Block Divisions
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Section 1 Overview

Major block area Minor block area
(122 kbytes) (4 kbytes)
H'000000 ——— JE— H'000000
I Y JE—
o o E— o e— 1 kbyte H'0003FF
H'001000 H'000400
1 kbyte H'0007FF
28 kbytes kb H'000800
H'O07FFF yte H'000BFF
H'008000 1 kb H000C00
yie H'000FFF
32 kbytes
H'00FFFF
H'010000
32 kbytes
H'017FFF
H'018000
32 kbytes
H'O1FFFF

Figure 1.5 H8/3039F Internal Flash Memory Block Divisions
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Section 1 Overview

Major block area

Minor block area

(128 kbytes) (4 kbytes)
H'000000
4 kbyt
H'000FFF bytes 1 kbyte
H'001000
28 kbytes 1 kbyte
H'007FFF
H'008000 1 kbyte
16 kbytes
H'00BFFF 1 kbyte
H'00C000
8 kbytes
H'00DFFF
H'00E000
8 kbytes
H'00FFFF
H'010000
32 kbytes
H'017FFF
H'018000
32 kbytes
H'01FFFF

H'000000

H'0003FF
H'000400

H'0007FF
H'000800

H'000BFF
H'000C00

H'000FFF

Figure 1.6 H8S/2134F, H8S/2144F, H8S/2128F, H8S/2138F, H8S/2148F, H8S/2357F
Internal Flash Memory Block Divisions

Major block area

Minor block area

(124 kbytes) (4 kbytes)

H'000000
H'000FFF 4 kbytes 1 kbyte
H'001000

28 kbytes 1 kbyte
H'007FFF
H'008000 1 kbyte

16 kbytes
H'00BFFF 1 kbyte
H'00C000

8 kbytes
H'00DFFF
H'00E000

8 kbytes
H'00FFFF

H'000000

H'0003FF
H'000400

H'0007FF
H'000800

H'000BFF
H'000C00

H'000FFF

Figure 1.7 H8S/2132F, H8S/2142F Internal Flash Memory Block Divisions
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Section 1 Overview

Major block area Minor block area
(252 kbytes) (4 kbytes)
H'000000 1 kb H'03F000
yie H'03F3FF
1 kbyte H'O3F7FF
H'007FFF HO3F800
H'008000 1 kbyte H'03FBFF
1 kb H'03FC00
32 kbytes yte HO3FFFF
H'00FFFF
H'010000
32 kbytes
H'017FFF
H'018000
32 kbytes
H'01FFFF
H'020000
32 kbytes
H'027FFF
H'028000
32 kbytes
H'02FFFF
H'030000
32 kbytes
H'037FFF
H'038000
28 kbytes
H'03EFFF
H'03F000 ]
4 kbytes ———
H'03FFFF —

Figure 1.8 SH7044F, SH7045F Internal Flash Memory Block Divisions
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H'000000

H'007FFF
H'008000

H'00FFFF
H'010000

H'017FFF
H'018000

H'O1EFFF
H'01F000

H'01FFFF

Major block area
(124 kbytes)

32 kbytes

Minor block area
(4 kbytes)

1 kbyte

1 kbyte

32 kbytes

1 kbyte

1 kbyte

32 kbytes

28 kbytes

4 kbytes

H'01F000

H'O1F3FF
H'01F400

H'O1F7FF
H'01F800

H'01FBFF
H'01FC00

H'O1FFFF

Figure 1.9 SH7050F Internal Flash Memory Block Divisions
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Major block area Minor block area
(252 kbytes) (4 kbytes)
H'000000 1 kb H'03F000
yte H'03F3FF
32 kbytes H'03F400
1 kbyte H'03F7FF
H'007FFF H'03F800
H'008000 1 kbyte H'03FBFF
L kb H'03FC00
32 kbytes yie H'03FFFF
H'00FFFF
H'010000
32 kbytes
H'017FFF
H'018000
32 kbytes
H'O1FFFF
H'020000
32 kbytes
H'027FFF
H'028000
32 kbytes
H'02FFFF
H'030000
32 kbytes
H'037FFF
H'038000
28 kbytes
H'O3EFFF
H'03F000 R
4 kbytes ——— |
H'03FFFF —

Figure 1.10 SH7051F Internal Flash Memory Block Divisions
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Section 2 F-ZTAT Microcomputer On-Board Programming Tool

Section 2 F-ZTAT Microcomputer
On-Board Programming Tool

2.1 Adapter Board

2.1.1 Overview of Adapter Board (HS000SEASF3H)

The adapter board is hardware that allows the application programs in the F-ZT AT microcomputer
to be replaced while mounted on the PCB (in the user’s system). By connecting the adapter board
between the PC and user system and using the F-ZTAT microcomputer on-board programming
software (HS6400FWIW2SF), the application programs of all F-ZTAT microcomputer (single
power supply) products can be easily replaced. Also, the adapter board reduces the peripheral
circuits required on the user system during the process of on-board programming.

Figure 2.1 shows the adapter board configuration.

Power supply

ol oo
HS6400FWIW2SF
RS-232C
HSO008EASF3H
Renesas _— ~| T F-ZTAT
o 0 [olNG) o | microcomputer
Adapter board User system

Figure 2.1 Adapter Board System Configuration
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Section 2 F-ZTAT Microcomputer On-Board Programming Tool

2.1.2 Adapter Board Structure

(1) Appearance

Figure 2.2 shows the external appearance of the adapter board. Table 2.1 lists the connectors,
switches, and LEDs of the adapter board.

HSO008EASF3H

Renesas
START/STOP POWER
@) FG
@) @ START O
(2) Serial interface (5) Power switch
connector
(3) Power supply
connector
O—¥ LN
A . . .
| O o4 (4) Circuit protection
O/56000\C| 24 a Yamod breakiar
HSOO08EASF3H ¢
rO
Renesas
START/STOP pOWER
FG
O START 4 O (1) User interface

‘ connector

(6) START/STOP (8) POWER LED

switch (9)Mounting screws for top

(7) START LED and bottom panels (x4)

Figure 2.2 Appearance of Adapter Board
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Section 2 F-ZTAT Microcomputer On-Board Programming Tool

Table 2.1

No.

Name

List of Adapter Board Connectors, Switches, and LEDs

Function

(1

User interface connector (P1)

Connects the adapter board to the user system using
the supplied user system connection cable.

)

Serial interface connector (P2)

Connects the adapter board and PC using the
supplied serial interface cable.

©)

Power supply connector (P3)

Connects the adapter board and power supply using
the supplied power cable.

(4)

Circuit protection breaker

Shuts off the adapter board power supply to protect it
from damage in the event of an incorrect power
supply connection or overcurrent (1A or more).

The circuit breaker can be reset.

®)

Power switch

Turns the adapter board on and off.

Note that the switch is only effective when the power
is supplied to the power connector.

(6) START/STOP switch Starts and stops write control.

(7) START LED Lights when the START/STOP switch is pressed to
ON.
ON: Starts write control
OFF: Ends write control

(8) POWER LED Lights when power is supplied to the adapter board.

©)

Mounting screws for top and
bottom panels (x4)

These screws hold the top and bottom panels of the
case in place.

To set the switches inside the case, remove these
screws to open the covers.
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Section 2 F-ZTAT Microcomputer On-Board Programming Tool

(2) View of Interior of Case

Figure 2.3 shows the inside of the adapter board case. Table 2.2 lists the switches and jumpers
inside the adapter board case.

2 2

/ Top panel /
HSO008EASF3H
Renesas
START/STOP o PO&V)ER
@ START @
. A d

E

(12300678 /(2345678 7
D 1

& s 4

Bottom panel

(3) Power selection
jumper (JP1)

(2) 0/1 setting switch (S3)

(1) Control signal enable/
disable switch (S4)

Figure 2.3 View Inside Adapter Board Case
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Table 2.2

No.

Name

Adapter Board Internal Switches and Short Connector

Description

(1

Control signal enable/disable
switch (S4)

Sets the write control signal output from the user
interface connector ON or OFF.

)

0/1 setting switch (S3)

Sets the level (0 or 1) of the write control signal output
from the user interface connector.

©)

Power selection jumper (JP1)

Sets the method of power supply to the adapter
board.

The power can be supplied by the user system or via
the power supply connector.
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2.1.3 Adapter Board Operating Sequence

Figure 2.4 shows an example of the sequence for operating the adapter board. For details of setting
up the adapter board and the write operations, see sections 2.1.4 to 2.1.9.

Start of F-ZTAT microcomputer
on-board programming

Open adapter board case
[

Set the power selection jumper
(Sets the source of power for the adapter board)

I
Connect the user system
I

Set the control signal enable/disable
switch and 0/1 setting switch

[
Close the adapter board case

Adapter board setup

Connect the PC
I
Turn on the user system and adapter board

Turn OFF the user system and adapter
board power

< END >

Figure 2.4 Example Sequence of Adapter Board Operation
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2.14 Opening and Closing Adapter Board Case

Figure 2.5 shows how to open and close the adapter board case. When setting the power selection
jumper (JP1), control signal enable/disable switch (S4), and 1/0 setting switch (S3), open the case
as shown in figure 2.5. Close the case again after making the necessary settings.

(1) Remove the 4 screws
holding the top and
bottom panels.

(2) Replace the 4 screws
holding the top and
bottom panels.

P

HSO008EASF3H

(2) Remove
the top panel.

(1) Place the top panel
over the bottom panel./

4

HSO008EASF3H

Renesas

9

To

d

START/STOP OPO(\%ER
START

4
g

p panel

Renesas

FG

/
o]

START/STOP _ POWER
O 0O
O) _smrr

d

LT '~ BE]D«T

77

Bottom panel

Opening the case Closing the case

Figure 2.5 Opening and Closing Adapter Board Case
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2.1.5 Setting the Power Selection Jumper

The power selection jumper selects the power source for the adapter board. There are two sources,
as follows:

Figure 2.6 and figure 2.7 shows the power source and the power selection jumper.

(1) Supply from User System via User Interface Connector (VIN Pin)

Power selection jumper (JP1) ) Power supply
Pins1-2open 1| QO Ol -2 00
Pins 3-4 shorted 3 | O O 4
) © L
HSO008EASF3H =
~N
m@% F-ZTAT

microcomputer
Renesas ” VCC (2.7105.25 V) vCcC E
START/STOP_ POWER —
FG
O (O ST(BRTO @)

User system

Figure 2.6 Supplying Power from User System

Note: The adapter board has a consumption of 200 mA (typ)/5 V. Make sure, when supplying
power from the user system, that there is sufficient capacity.
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(2) Supply from External Power Supply via Power Supply Connector (P3)

Power supply

o0 Power selection jumper (JP1) Power supply
VCC (5V +5%) | © ©

Pins 1-2 shorted 1| O 00
// Pins 3-4open 3| Ol s 00
HSO008EASF3H Z

F-ZTAT

microcomputer

START/STOP_ __ POWER Gl

O O STQRT o @)

N

User system

Figure 2.7 Supplying Power from External Power Supply

Note: Be sure to connect the user system power supply to the adapter board via the user interface
connector pin VIN even when supplying power to the adapter board from an external
power supply.

It is possible for writing or erasing to occur if the write control signal is input to the F-ZTAT
microcomputer when Vcc is too low. To prevent this, the adapter board has a function that
continuously monitors the power supply of the user system at the VIN pin and cuts the write
control signal from being sent to the F-ZTAT microcomputer if the voltage drops below 2.6 V

(typ)-
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2.1.6 Connecting Adapter Board and User System
(1) UserInterface Connector (P1) and User System Connection Cable

Figures 2.8 and 2.9 show the pin configuration of the user interface connector on the adapter
board, and the user system connection cable specifications.

Power switch User interface connector

Pin No. / \EO
Pinlmark> 1 2 e
S IRIIOFS

17 18

19 20

Top Side

Adapter board

Figure 2.8 Pin Configuration of User Interface Connector
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Pin No. Name Remarks

1 RES*! Outputs a reset signal to the F-ZTAT microcomputer on the
user system.

2,4,6,8,10, GND*' Ground

12, 14, 16

3 FFW/FWP*? Outputs the write enable signal (High or Low level) to the
F-ZTAT microcomputer on the user system.

5 MD0*2 Outputs the write control signal (High or Low level) to the
MD pin on the F-ZTAT microcomputer on the user system.

7 MD1*2 Outputs the write control signal (High or Low level) to the
MD pin on the F-ZTAT microcomputer on the user system.

9 1/0 0*? Outputs the write control signal (High or Low level) to the
1/0 pin on the F-ZTAT microcomputer on the user system.

11 110 1*2 Outputs the write control signal (High or Low level) to the
1/0 pin on the F-ZTAT microcomputer on the user system.

13 110 2*2 Outputs the write control signal (High or Low level) to the
I/O pin on the F-ZTAT microcomputer on the user system.

15 RXD Receives serial data from the user system.

(User side: TXD)*'
17 TXD Sends serial data to the user system.
(User side: RXD)*’

18 VIN (Vcc)’k1 Inputs Vce (2.7 to 5.25 V) from the user system.

19 NC NC

20 VIN (Vcc)’k1 Inputs Vce (2.7 to 5.25 V) from the user system.

Notes: 1. Always connect to user system.
2. Connect as appropriate for the respective F-ZTAT microcomputer write control signal
pins. Note that signals output from this pin can be enabled or disabled and the level,
when enabled, set high or low.
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User system connection cable
Straight cable

' :I User system side ' :I Adapter board side

Top view

_I Side view _I
PAGER L
L]

Connector: 3428-6002LCSC
Maker: Sumitomo 3-M Corp.

Figure 2.9 User System Connection Cable Specifications
(2) Connecting the User System
Before connecting the adapter board to the user system, prepare the user system as follows:

1. Install a connector for connecting the user system connection cable to the user system. Use the
Sumitomo 3-M Corp 3428-6002LCSC connector.

2. The RES pin on the adapter board is an open collector output. Pull up the RES pin of the
adapter board with a 1 kilohm (approx.) resistor on the user system.

3. On the user system, pull up or pull down the following write control signals with a 470 kilohm,
or greater, resistor: FWE/WFP, MDO0, MD1, 100, 101, and I02. Do not connect the write
control signal directly to Vcc or GND.

Figure 2.10 shows example connections for the respective F-ZTAT microcomputer models.
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VCC VCCVCC  VCC  purn
w ol 7 EE HEE
rRxD O .
™o O
M1 O
FWE/ SH7051F
FWP O ’%

Pull up

VEE ] with 1k

% approx.
RES O J_W
GND (O ZJT

g Connector:
Adapter board 3428-6002L.CSC User system

Example Adapter Board Connection to SH7051F

Pull up with
470 kQ min.

VCC VCCVCCVCC VCC
vin - O T % g g g
rRxD O . TXD1
™ O RXD1|
wor O MD1
FWE/ —— SH7044F
e © {Fw |
vee Pull up with
% 1 kQ approx.
RES (O t fdpo =
GND (O ]JT

g Connector:
Adapter board 428-6002LCSC User system

Example Adapter Board Connection to SH7044F

Figure 2.10 Example Adapter Board and F-ZTAT Microcomputer Connections (1)
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VCC VCecvee  vee -
T Pull up with
vin - O %g g 470 kQ min.
rRxo O TXD1
™ O RXD1
vor O MD2
H8/3067F
WO {Fwe |
% Pull down
VCC pu|| up with 470 kQ
with 1 kQ min.
approx
RES (O RES
GND O ’J7

_, Connector:
Adapter board 3428-6002LCSC User system

Example Adapter Board Connection to H8/3067F

vcc veeveeveevee (* pull up with
v O g g 470 kQ min.
> :
RXD [Txp1]
™ O RXD1
MDO (O MDO
MD1 MD1
O =/ Hss/i2144F
o O P90
o1 O P91
oz O P92
FWE/ o
FwP Pull down
with 470 kQ
min.
PuII up with
1kQ approx
res O {REs |
T
oo O ;J7

g Connector:
Adapter board 3428-6002LCSC User system

Example Adapter Board Connection to H8S/2144F

Figure 2.10 Example Adapter Board and F-ZTAT Microcomputer Connections (2)

Note: The example H8S/2144F connection shown in figure 2.10 is when using operating mode 3
for normal execution (running the application program in flash memory). When using
operating mode 2 for normal execution, pull down the MDO pin.
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2.1.7 Control Signal Enable/Disable Switch, and 1/0 Setting Switch

As shown in table 2.3, the control signal enable/disable switch (S4) controls the write control
signal.

The 1/0 setting switch (S3) sets the write control signal level, when enabled by the enable/disable
switch, to 0 (Low) or 1 (High).

Table 2.3 shows how to set the control signal enable/disable switch and 1/0 setting switch.

Table 2.4 shows example settings for each of the F-ZT AT microcomputers. The example settings
in table 2.4 are for the example adapter board and F-ZTAT microcomputer connections shown in
figure 2.10.

Table 2.3  Control Signal Enable/Disable Switch and 1/0 Setting Switch

Switch Control Enable/Disable Switch 0/1 Setting Switch
No. Signal E Setting D Setting Setto 0 Set to 1
1 FWE/FWP  Enabled Disabled Low High
2 MDO Enabled Disabled Low High
3 MD1 Enabled Disabled Low High
4 /100 Enabled Disabled Low High
5 /0 1 Enabled Disabled Low High
6 /0 2 Enabled Disabled Low High
Switch position E E 0 0
(side view) Z i Z i

D D 1 1
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Table 2.4  Sample Settings for F-ZTAT Microcomputers

Adapter SH7051F SH7044F
Board
Write Con- User Program Con- User Program
Boot Mode Mode Boot Mode Mode
Control nected nected
Signal Pin S4 S3 S4 S3 Pin S4 S3 S4 S3
FEW/FWP FWE E 1 E 1 FWP E 0 E 0
MDO — D * D * — D * D *
MD1 MD1 E 0 D * MD1 E 0 D *
/00 — D * D * — D * D *
1101 — D * D * — D * D *
1102 — D * D * — D * D *
Adapter H8/3067F H8S/2144F
\?Vogcrd c User Program c User Program
rite on- Boot Mode Mode on- Boot Mode Mode
Control nected nected
Signal Pin S4 S3 S4 S3 Pin S4 S3 S4 S3
FEW/FWP FWE E 1 E 1 — D * D N
MDO — D * D * MDO E 0 D *
MD1 MD2 E 0 D * MD1 E 0 D *
/100 — D * D * P90 E 1 D *
1101 — D * D * P92 E 1 D *
1102 — D * D * P93 E 1 D *

S4: Write control signal enable/disable switch
D:Set to D (Disable).
E: Set to E (Enable).
S3: 0/1 setting switch
0: Setto 0.
1: Setto 1.
*; Set to either 0 or 1.
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2.1.8 Connecting PC and Adapter Board

Use the supplied serial interface cable to connect the adapter board to a PC. The supplied serial
interface cable is designed for connection to an IBM PC*.

Figure 2.11 shows how to connect the adapter board to a PC.

Note: * IBM PC is a registered trademark of International Business Machines Corporation.

Connect to
Connect to P2 connector.

P2 \OOOOOO
00000

PC HSOO08EASF3H

RS-232C port.

Serial interface cable

Renesas

Io_@OO 0

Adapter board

Figure 2.11 Connecting Adapter Board and PC

Rev. 2.00 Dec 13, 2004 page 29 of 82
REJ05B0520-0200

RENESAS



Section 2 F-ZTAT Microcomputer On-Board Programming Tool

2.1.9 Turning the Adapter Board ON/OFF
Use the POWER switch to turn the adapter board ON and OFF.

Figure 2.12 shows how to set the POWER switch. Note that the POWER switch works only when
the adapter board power is supplied via the power connector (P3). When power is supplied to the
adapter board from the user system, the power switch on the user system also functions as the
power switch for the adapter board.

POWER 0

~_: ON position

OFF position : _—
I : |

Figure 2.12 POWER Switch Positions
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2.2 On-board Programming Software

2.2.1 Overview of On-board Programming Software
(1) Overview

The on-board programming software allows application programs on an IBM-PC*' or NEC PC-
9801 to be written to the flash memory in an F-ZTAT microcomputer installed in the user
system.

Notes: 1. IBM-PC is a registered trademark of International Business Machines Corporation.
2. PC-9801 is a trademark of NEC.

(2) Functions

¢ Boot mode

[ Sets the transfer rate between the host machine and the F-ZTAT microcomputer (automatic
bit rate matching);

O Transfers write control program to internal RAM of F-ZTAT microcomputer;

0 Writes the application program (in S-type format) on the host machine to the flash
memory;

[0 The write control program transferred to the internal RAM controls the writing to flash
memory and the receiving of the application program.

» User program mode

0 Writes the application program (in S-type format) on the host machine to the flash
memory;

O From the host machine, individual block areas in flash memory can be selected for erasing.

[0 The write/erase control program supplied with the on-board programming software can be
preloaded in flash memory, then, when user program mode is started, transferred to internal
RAM and run. In this way, it can control the writing to and erasing of flash memory, and
the reception of the application programs.
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(3) Connections

The method of connecting the user system to the host machine is shown in figure 2.13.

Power supply

o]l o
HS6400FWIW2SF
RS-232C
HSOO008EASF3H
Renesas R ~| CoTAT
o 0 oo o | microcomputer
Adapter board User system

Figure 2.13 Connection of User System and Host Machine
(4) Operating Environment and Product Nos.

Table 2.5 lists the operating environment for the on-board programming software. (Note that the
transfer rate in boot mode depends on the operating frequency.)

Table 2.5  Operating Environment

Transfer rate 9600, 4800, 2400 bps
Sync system Async

Data bits 8

Stop bit 1

Parity None
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Table 2.6 lists the product No. and MS-DOS version of the on-board programming software.
Table 2.7 lists the files supplied with the software.

Table 2.6  On-board Programming Software Products

Host Machine Product No. Development Environment
PC-9801 HS6400FWPW1SF Windows 3.1 or Windows 95
IBM-PC HS6400FWIW1SF

Table 2.7  Structure of On-board Programming Software Files

F-ZTAT Microcomputer

H8S/2144F,
H8S/2134F,
H8S/2148F,
H8/3067F, H8S/2138F, H8S/2142F, SH7050F, SH7044F,
File H8/539F HB8/3062F H8/3039F H8S/2128F H8S/2132F H8S/2357F SH7051F SH7045F
Flash FLASH. FLASH. FLASH.  FLASH. FLASH. FLASH. FLASH.  FLASH.
memory EXE EXE EXE EXE EXE EXE EXE EXE

programming (common) (common) (common) (common) (common) (common) (common) (common)
software

Flash 539.inf  3067s.inf  3039s.inf  2144.inf 2144.inf 2357.inf 7050.inf/  7044.inf/
memory 7051.inf  7045.inf
block infor-

mation file

User write/ 539.sub 3067.sub  3039s.sub 2144.sub 2144.sub 2357.sub  7050.sub/ 7044.sub/
erase control 7051.sub 7045.sub
program

User write/ 539.src 3067.src  3039s.src 2144.src 2144 .src 2357.src  7050.src/ 7044.src/
erase control 7051.src  7045.src
program

source file

2.2.2 On-board Programming Software Transfer Process
Table 2.8 shows the on-board programming software transfer process.

When running boot mode or user program mode, the on-board programming software writes to or
erases from the F-ZTAT microcomputer according to the transfer processes shown in table 2.8.
Figure 2.14 shows the transfer processes in each mode as flowcharts. Figure 2.14 (1) and (2)
shows details.
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Table 2.8  On-board Programming Software Transfer Process

Name of Transfer process Control

¢ Auto bit-rate matching * In boot mode, sets the transfer rate between the
host machine and F-ZTAT microcomputer
(continuous transmission of H'00)

«  Write control program transfer ¢ Transfers the write control program to the internal
RAM of the F-ZTAT microcomputer (binary data)

« Erase target block starting address « Transfers the starting addresses of the blocks to be
transfer erased so that block areas in flash memory can be
erased (binary data)

» Application program transfer « Transfers the application program to be written to
flash memory (binary data).

(1) Transfer Process in Boot Mode (2) Transfer Process in User
Program Mode

<Start of transfer process> <Start of transfer process>

(a) Transfer of starting addresses

(a) Auto bit rate matching of blocks to be erased

(b) Write control program transfer (b) Application program transfer

End of writing >

(c) Application program transfer <

< End of writing >

Figure 2.14 On-Board Programming Software Transfers in Boot Mode
and User Program Mode
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0))

Transfer Process in Boot Mode

Steps 1 to 3 below detail the on-board programming software transfer process in boot mode.

1.

Auto bit rate matching
Auto bit rate matching is performed only when boot mode is selected on the host machine.

Figure 2.15 shows the auto bit rate matching process.

| N | | 1
1O 1
: F-ZTAT :
[| microcomputer | [
| | N | | ||
Host machine ( (a) Start boot program )
(b) Continuous transmission H'00 —» | (c) Start of auto bit rate matching
of H'00 process
(e) H'00 received |<&— H'00 (d) End of auto bit rate matching
process signal sent

Figure 2.15 Auto Bit Rate Matching Process

Description:

(a)

(b)
(©)

(d)
(©

A voltage is applied to the FWE (or FWP) pin and the mode pin (boot mode setting pin) of the
F-ZTAT microcomputer to start boot mode, and the boot program starts.

The host machine continuously sends code H'00.

The boot program measures the low duration of the received H'00 and starts the auto bit rate
matching process (to set the transfer rate).

After auto bit rate matching is complete (the transfer rate is set), the boot program sends end
code H'00.

The host machine receives the auto bit rate end code H'00.

Note: The auto bit rate matching process (transfer rate setting) is dependent on the operating

frequency of the F-ZTAT microcomputer. The host machine continuously sends H'00 at
9600bps to the F-ZTAT microcomputer. When it receives end code H'00, it quits the auto
matching process. If it does not receive code H'00, it drops the transfer rate first to
4800bps, then 2400bps, and continues to send H'00 until it receives H'00. If, even at
2400bps, it does not receive H'00, it displays a Time-out error message. See the section on
Auto Bit Rate Matching in the respective F-ZTAT microcomputer manuals for details.
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2. Write control program transfer

The write control program transfer is performed after auto bit rate matching. Figure 2.16 shows

the steps in the write control program transfer.

Host machine

(a) Send start code for write
control program transfer

Receive H'AA

(c) Send number of bytes in
write control program

(e) Send write control
program

Receive HAA

() Receive erase error code

-+—— HAA

F-ZTAT i
L| microcomputer |||

< Boot program >

H'55 —»

\

High bytes

-4—— Verification data

\j

Low bytes

-4—— Verification data

1 byte (binary)

-4—— Verification data

-«+— HAA

\j

~«—— HFF

Receive transfer start code

(b) Send H'AA after receiving
H'55

(d) Receive No. of bytes
in write control program

(f) Receive write control
program

(9) Erase all areas in flash
memory

(h) Send H'AA after erasing

(i) If an erase error occurs,
send erase error code

(k) Branch to write control
program

Figure 2.16 Write Control Program Transfer
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Description:

(a)

(b)
(©)

(d)

(e)
®

(8
(h)
)
Q)

(k)

After receiving the end signal for auto bit rate matching, the host machine sends H'55 to
signal the start of write control program transfer.

On receipt of the H'S5 signal, the boot program sends H'AA.

The host machine then sends the number of bytes in the write control program as the high
digit byte followed by the low digit byte.

The boot program sends back verify data for the received number of bytes (specified by the
host machine) for each digit byte (echo back).

The host machine sends the write control program as binary data in 1-byte units.

The boot program transfers the received write control program to internal RAM, and sends
back the verify data for each byte received (echo back).

When the write control program has been received, the whole flash memory area is erased.
After the whole flash memory area has been erased, the boot program sends H'AA.

If the boot program cannot clear flash memory, it sends H'FF as an erase error signal.

When it receives the erase error signal (H'FF), the host machine displays error message Erase
error.

The boot program branches to the write control program that has been transferred to internal
RAM.

Note: The on-board programming software is transferred after the *. SUB file (S-type format)

has been converted to binary data.
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3. Application program transfer
The application program is transferred after the boot program has erased the flash memory.

Figure 2.17 shows the steps in transferring the application program in boot mode.

F-ZTAT

| | microcomputer |||

Host machine

< (a) Application program input > < Write control program >
(b) Send W W —» | Receive W
(c) Send H'00 H'00 —® | Receive H'00
Receive ACK (H'06) |-#—— ACK (H'06) (d) Send ACK (H'06)

(e) Send transfer start ——— Transfer start address ———® | Receive transfer start
address and transfer and transfer size address and transfer size
size

(f) Send 64 bytes of ——— Application program ———— | (g) Receive application
application program program, and write to

‘ flash memory
-t—— X-ON (H'11) (h) Request transmission of

application program

Receive end of writing |-—— ACK (H'06) (i) End of writing application

signal program

(k) Receive write error |-¢—— BELL (H'07) () Send write error signal
signal

Figure 2.17 Application Program Transfer in Boot Mode
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Description:

(@)

(b)
(©

(d)
(e
®
(2

(h)
(1)

Input the name of the application program file to be written to flash memory on the host
machine.

The host machine sends the W command.

The write control program sends the transmit enable signal X-ON (H'l11) and requests that the
host machine send the application program.

64 bytes of the application program are sent from the host machine.

The write control program receives the application program and writes it to flash memory.

If the received record is not the last record (S9 and S8 records) of the application program, the
write control program sends X-ON to request that the host machine sends the application
program.

On completion of writing, the write control program sends the end-of-writing signal ACK
(H'006).

If a write error occurs, the write control program sends the write error signal BELL (H'07).
When the host machine receives the BELL write error signal, it displays the Write error error
message on the host machine.

Note: The on-board programming software converts the application program (*.MOT file: S-

type format) into binary before transfer.
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(2) File Transfer in User Program Mode

The following describes the steps involved in transferring the on-board programming software in

user program mode.

* Sending starting address of erasion block and sending application program

The starting address of the erasion block is sent after inputting the application program to be
written to flash memory on the host machine and selecting the target block of flash memory to
be erased. The application program is sent after erasing flash memory. Figure 2.18 shows the
steps in sending the starting address of the erasion block and the steps in sending the
application program in user program mode.

O

Host machine

F-ZTAT
microcomputer

( (b) Application program input ) ((a) Start write/erase control program)

(c) Send W

(e) Send number of erasion
blocks and starting
address

Receive end-of-erasion
code

(i) Receive erase error code

() Send transfer starting
address and transfer
size

Receive transmit enable
code

() Send 64 bytes of
application program

t

Receive end-of-writing
code

() Receive write error code

W —3

Send address ——

«— ACK (H'06)

<— BELL (H'07)

Transfer starting address ——
and transfer size
-4— X-ON (H'11)

——— Application program ——m

~— X-ON (H'11)

«— ACK (H'06)

~— BELL (H'07)

Receive W

(d) Receive number of
erasion blocks and
starting address

(f) Erase target block area

(g) Send end-of-erasion
code

(h) Send erase error code

Receive transfer starting
address and transfer size

(k) Send transmit enable
code

(m)Receive application
program and write to flash
memory

(n) Request application
program

(o) End of writing application
program

(p) Send write error code

Figure 2.18 Sending Erasion Block Starting Address and Application Program
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Description:

(@)
(b)
(©)
(d)

(e)
¢

(2

(h)
(i)

W)

(k)
M

In user program mode, the write/erase control program already written to flash memory is
transferred to and run from internal RAM.

On the host machine, select user program mode, set the transfer rate, input the filename of the
application program to be written to flash memory, and select the target block area to be
erased in flash memory.

The host machine sends the W command.

The write/erase control program receives W and sends the data transmit enable code X-ON
(H'11).

The host machine sends the number of blocks to be erased and the starting address.

The write/erase control program sets the block area starting at the received starting address for
erasion.

The write/erase control program receives the starting address for the erasion block and erases
that block.

The write/erase control program sends the end-of-erasion code ACK (H'06).

If an erase error occurs, the write/erase control program sends the erase error code BELL
(H'07).

When it receives the BELL erase error code, the host machine displays the Erasion error error
message.

The host machine sends the transfer starting address and transfer size.

After sending the end-of-erasion code, the write/erase control program sends the transmit
enable code X-ON (H'11) and requests the host machine to send the application program.

(m) The host machine sends 64 bytes of the application program (in binary).

(n)
(0)
(p)
(@
(1)

The write/erase control program receives the application program and writes it to flash
memory.

If the receive counter is not 0, the write/erase control program sends X-ON to request the host
machine to send the application program.

On completion of writing, the write/erase control program sends the end-of-writing code ACK
(H'06).

If a write error occurs, the write/erase control program sends the write error code BELL
(H'07).

If the host machine receives the BELL write error code, it displays the Write error error
message on the host machine.
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2.23 On-board Programming Software Write/Erase Control Program

The on-board programming software write/erase control program is, in boot mode, transferred to
the F-ZTAT microcomputer’s internal RAM to control the writing to flash memory. In user
program mode, the write/erase control program already written to flash memory is transferred to
and run from internal RAM to control the writing to and erasion of flash memory.

Figure 2.19 shows the write/erase control program structure. The flowcharts that follow show the
detailed for (1) to (8) in figure 2.19. The H8/3067F is used as an example to show the process of
writing to and erasing of flash memory.

For details of writing to and erasing of flash memory, see the section on Flash Memory
Writing/Erasion in the respective F-ZTAT microcomputer hard manuals.

The various waits shown in the flowcharts are representative only. For details, see the respective
device user’s manuals.

(1) Main write/erase
control program

(2) Write command

reception
(3) Erasion block (4) Erasion of entire (8) Writing to flash
setting flash memory memory

(5) Erasion of flash
memory block

(6) Erasion of flash (7) Verification of
memory erasion

Figure 2.19 Structure of Write/Erase Control Program
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Flowchart Name

(1) Main write/erase control program

Function

Initializes the write control program and receives the W command

( Main write/erase control program)

Initialize SCI and enable transmission
and reception via TXD1 and RXD1 pins

A

Receive
W from host machine

Yes

| | Execute W command | |
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Flowchart Name

(2) Write command process-1

Function

Executes erase, erasion verify, write, and write verify as write command

processes

( Write command process

| Input erasion block data

Erasion
block data = 0?

No

| | Check block start address

| Set erasion block bits

| | Erase entire flash memory

ll
-l

Erasion error?

No

Yes

Send transfer start code ACK
(H'06) to host machine

Send error code BELL (H'07)
to host machine

| | Input write start address

Set SWE in flash memory control
register (FLMSR)

Wait (10 ps)

C

Branch to idle state waiting
to receive W

)
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Flowchart Name (2) Write command process-2

Function

Executes erase, erasion verify, write, and write verify as write command
processes

7

| Receive write data |

| Set write address |

| | Write to flash memory | |

. Y
Verify error? es
| Set write address |
| | Write to flash memory | |
. Yes
Verify error? -
| | Write to flash memory | |
Yes

Verify error?

Y

Clear SWE in flash memory control
register (FLMCR)

| Wait (0 ps) |

Check X-ON code (H'11) sent

® ®
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Flowchart Name (2) Write command process-3
Function Executes erase, erasion verify, write, and write verify as write command
processes

®

Received
ACK (H'06) code?

Received

No
X-ON (H'11) code?

Yes

Receive checksum

. Yes
Verify error? -
No '
Send error code BELL (H'07)
to host machine
Send transfer start code ACK
(H'06) to host machine
Branch to idle state waiting
to receive W

< RTS >
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Flowchart Name

(3) Set starting address of erasion block

Function

Receives erasion starting address and calculates number of blocks to be

erased

Setting starting address
of erasion blocks

| Receive block address |

Is erasion Yes

block address last
address?

No

| Set starting address of next block |

| Set number of erasion blocks |

Does number
of erasion blocks exceed

Yes

specifications?

Send error code BELL (H'07)
to host machine

No

A

to receive W

( Branch to idle state waiting ) ( RTS )
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Flowchart Name

(4) Entire area erasion

Function

Verifies the erasion of the target erasion blocks and, if not erased, erases
them

C

Entire area erasion >

Set SWE in flash memory control
register (FLMSR)

Wait (10 ps) |

Verify erasion | |

Are there
remaining erasion
blocks?

Yes

No

Erase | |

ll
-l

Set SWE in flash memory control
register (FLMSR)

Wait (0 ps) |

RTS >
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Flowchart Name

(5) Erase multiple blocks

Function

Erases multiple blocks set as erasion blocks

< Multiple block erasion

)

ll
-l

| | Erase

| | Verify erasion

Are there
remaining erasion
blocks?

Yes

< RTS

RENESAS
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Flowchart Name (6) Erase flash memory

Function Sets bits in erase block register according to erasion block data and

erases blocks

C Flash memory erasion >

-
-

Set bits corresponding to erasion
blocks in erase block register

| Set erase block register (EBR) |

| Set ESU bit in FLMCR |

| Wait 200 ps |

| Enable watchdog timer (WDT) |

| Set E bitin FLMCR |

| Wait 5 ms |

| Clear E bit inFLMCR |

| Wait 10 ps |

| Disable watchdog timer (WDT) |

| Clear ESU bit in FLMCR |

| Wait 10 ps |

| Clear erase block register (EBR) |

Have all
erasion blocks been
erased?

( RTS )
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Flowchart Name

(7) Verify erasion of flash memory

Function

Verifies the erasion of the erased block area

( Erasion verification )

I
| Set EV bit in FLMCR |

I
| Wait 20 ps |
I

| Set erasion starting address |

-
|

| Set verify address to block starting address |

-
|

| Dummy write of H'FFFF to verify address |

| Wait 2 pus |

No
Is verify data = H'FFFF?

Increment address

No .
Is this last block address?

| Clear erasion block flag |

| Set next table address |

-
|

No All erasion

block flags cleared?

| Clear EV bit in FLMCR |
I

| Wait 5 ps |
I

( RTS )
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Flowchart Name (8) Flash memory write-1
Function Writes to flash memory
( Flash memory write )

Set 32 bytes of write data
in rewrite area

ll
-l

Write 32 bytes of data in rewrite data area
in RAM to flash memory

Set PSU bit in flash memory control
register (FLMSR)

| Wait (50 ps) |

| Enable watchdog timer (WDT) |

Clear PSU bit in flash memory control
register (FLMSR)

| Wait (200 ps) |

| Disable watchdog timer (WDT) |

Clear PSU bit in flash memory control
register (FLMSR)

Wait (10 ps)
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Flowchart Name

(8) Flash memory write-2

Function

Writes to flash memory

Set PV bit in flash memory control
register (FLMCR)

| Wait (4 ps above) |

| Clear (0) end-of-write flag |

-
-

| Set verify starting address |

| Dummy write of H'FFFF to verify address |

| Wait (2 ps above) |

| Read verify data |

Yes
Is writing OK?

Set (1) end-of-write flag (not finished)
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Flowchart Name (8) Flash memory write-3

Function Writes to flash memory

Calculate rewrite data

Send result of calculation to rewrite
data area

| Increment verify address

End of
32 bytes of data?

Clear PV bit in flash memory control
register (FLMCR)

Wait (4 ps above)

Is end-of-write No

flag = 0?

Yes Yes
( RTS ) w o

No

| Send error code to host machine |

( Wait for input of W command )
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Section 3 On-Board Programming

This section describes how to install the on-board programming software, and how to use the boot
mode and user program mode to transfer application programs from a host machine to a F-ZTAT
microcomputer on a user system. For details of how to use the adapter board and on-board
programming software described here, see the respective user’s manuals.

3.1 Installing the On-Board Programming Software

1. Insert the floppy disk containing the on-board programming software into the disk drive of the
PC.

2. Run SETUP.EXE on the floppy disk from Windows.

3. The message shown in figure 3.1 is displayed on the screen. Click OK to start the installation
process, or Cancel to abort installation.

F-ZTAT Micro Computer OMN-Board Purge/Write Tool 5

This program will install F=ZTAT Micro Computer ON-Board

Purge / Write Tool,
Cancel |

Figure 3.1 Installation Start Message
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4. The installation dialog box shown in figure 3.2 is displayed.

Set Destination Path and Communication Part Mumber

select Destination Path and Communication

Path : |

Port Mumber -

QK

Figure 3.2 Installation Dialog Box

(a) Enter the name of the installation directory in the Directory field. If you specify a directory
that does not exist, the installation program makes that directory and copies the software to
that directory.

(b) Enter the number of the RS-232C port to be used to communicate with the user system in
the Port No. field. The default port is Port 1 (COM1). Note that, if you are running this
software on an NEC-9801, this setting is not required.

(c) Click OK to copy the software to the directory specified in (a).
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5. After the software has been copied to the directory, the message shown in figure 3.3 is
displayed on the screen. Click OK to register the FLASH group and the icon for this software
in the program manager, and end the installation process. The registered icon is shown in
figure 3.4. You can also click Cancel to abort the installation process.

istration lcon

Registration Group and Icon?

S —

Figure 3.3 Installation Start Message

I Flazh H=]
FilelF) EditfE) e (i)
HelptH)

Figure 3.4 F-ZTAT Icon
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3.2 On-Board Programming Sequence (Boot Mode)

Figure 3.5 shows the on-board programming sequence in boot mode. Section 3.3 describes the
sequence in more detail.

On-board programming sequence
(user program mode)

(1) Connect the user system to the
adapter board

(2) Set the method of power supply

(3) Set the adapter board mode setting
switch

| (4) Turn on the power |

| (5) Run on-board programming software |

(6) Select boot mode |

| (7) Set up boot mode

| (8) Transfer write control program |

| (9) Set up for writing user data |

| (10) Write user data |

| (11) Quit on-board programming |
( END )

Figure 3.5 On-Board Programming Sequence (Boot Mode)
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33 Writing in Boot Mode

Steps (1) to (11) below describe the process of writing in boot mode. This process uses the adapter
board and on-board programming software.

(1) Connecting User System and Adapter Board

Connect the user system, adapter board, and host machine. See section 2.1.6, Connecting Adapter
Board and User System for details of how to connect the user system and adapter board.

RS-232C
HSOO08EASF3H
Renesas [ ~| TFZTAT
o 0 oo o | microcomputer
Adapter board User system

Figure 3.6 Connection of User System, Adapter Board, and Host Machine
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(2) Setting Power Supply Method

Set the jumpers on the adapter board to select the power supply for the adapter board (user system
or dedicated power supply [SVDC, etc.]). If you are supplying power from a dedicated power
supply (5VDC, etc.), connect the power connector on the adapter board to a dedicated power
supply (5VDC, etc.). Figure 3.7 shows the setup when supplying power from a general-purpose
power supply.

Power supply

|:| |:| Power supply jumper (JP1) Power supply

VCC (5 V +5%)

1-2 shorted 1| Ol2 00
/// 3-40pen 3|0 Ola 00

HSO008EASF3H

N

" F-ZTAT
microcomputer

START/STOPO POgER a
O [O)|_sT1ART @)

User system

Figure 3.7 Setting Method of Adapter Board Power Supply

Note: When powering the adapter board from the user system, the adapter board has a current
consumption of 500 mA (at 5 V) or 900 mA (at 3 V). If you are providing power from the
user system, it is therefore important to ensure that the user system has adequate capacity
to power the adapter board.
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(3) Setting the Adapter Board Mode Setting Switch

Set the adapter board mode setting switch to boot mode. Boot mode is selected by setting the
enable/disable switch (1) and the 0/1 switch (2) shown in figure 2.3 to the settings shown in table
3.1.

Table 3.1  Settings for Boot Mode

Switch Control Enable/Disable Switch 0/1 Switch
No. Signal Setting Setting 0 Setting 1 Setting
1 FWE/FWP Enabled Disabled Low High
2 MDO Enabled Disabled Low High
3 MD1 Enabled Disabled Low High
4 1/00 Enabled Disabled Low High
5 1/01 Enabled Disabled Low High
6 1/02 Enabled Disabled Low High
Switch position E E 0 0
(side view) Z i Z i

D D 1 1

(4) Power Supply

Turn on the user system. Next, if you are supplying external power to the adapter board, turn on
the POWER switch on the adapter board. When power is supplied to the adapter board, the
POWER LED (green) lights on the adapter board (see (8) in figure 2.2).

Note: With the above settings, the settings of the 0/1 switches 2, 4, 5, and 6 are Don’t care.
Connect the MD2 pin of the H8/3067F to the MD1 pin of the adapter board.
Other settings for the F-ZTAT microcomputer are as shown in table 2.4.
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(5) Running the On-Board Programming Software
Run the on-board programming software on the host machine.

Double-click the FLASH icon in the FLASH group in the Program Manager to start the on-board
programming software. When you start this software, the main window shown in figure 3.8 is
displayed, then the startup dialog box shown in figure 3.9 is displayed.

F-ZTAT Micro Computer OM-Board Purge/Wirite Tool-BOOT 539

EILE WRITE RAM Emulation  HELP

Figure 3.8 Main Window
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PROGRAM START

Select device

Flash memory block information file: Jlés.inf
2144.inf |-
30535<.inf -
alads.inf
Com . vI
Timeout: |5 sec

Select Program Mode —

@ Boot Program Mode
 User Program Mode

.........................................

Figure 3.9 Startup Dialog Box

Description:

(a) The Flash memory block data file field shows the flash memory block data files (*.INF) in the
directory in which the on-board programming software is installed. Select the flash memory
block data file to be used.

(b) In the Time-out time field, specify the time-out time for detection of no response when
communicating with the user system. The default time-out value is 5 sec. Enter a value in
seconds if you wish to specify a different value.

(c) Inthe Mode selection area, select the program mode. The default is Boot mode.
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(6) Select Boot Mode

When you select boot mode in the startup dialog box shown in figure 3.9, the boot mode dialog
box shown in figure 3.10 is displayed.

The Boot mode

Set the Boot mode and reset start!

__OK Cancel |

Figure 3.10 Boot Mode Dialog Box

(7) Setting Up Boot Mode

Set the switches as shown in table 2.9, then press the START/STOP switch on the adapter board
((1) in figure 3.11). The START LED turns ON.

START/STOP POWER

o O O Fe

Q START A Q

(1) START/STOP (3) BPOWER LED
switch

(2) ASTART LED

Figure 3.11 Boot Mode Settings
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(8) Transferring the Write Control Program

When you click OK in the boot mode dialog box shown in figure 3.10, the screen shown in figure
3.12 is displayed and transfer of the write control program starts. The transfer status of the write
control program is shown as a percentage. When 100% of the program has been transferred, the
Main Window shown in figure 3.8 is displayed.

Sending

sending the write control program

2 %

STOP |

Figure 3.12 Dialog Box Displayed While Transferring Write Control Program

Rev. 2.00 Dec 13, 2004 page 65 of 82
REJ05B0520-0200

RENESAS



Section 3 On-Board Programming

(9) Setting Up to Write User Data

Select WRITE from the menu shown in figure 3.8 to display the screen shown in figure 3.13.
Click OK from the screen shown in figure 3.13 to transfer user data without erasing a flash
memory block.

You can also click Cancel to close the dialog box and return to the Main Window without erasing
memory or transferring data.

Write Command
File name Reference
otart address i
Ok
End address i
Offset Cancel

Figure 3.13 Write Command Dialog Box

Description:

(a) Transfer user data to the F-ZTAT microcomputer. Specifying an address range transfers data
only to the specified range in flash memory.

(b) In the Filename field, specify the file containing the user data to be written to flash memory.
If you do not know the name of the directory containing the file, click Browse to display the
file selection dialog box and select the file to be written to flash memory.

(c) Inthe Starting address field, specify the starting address at which data is to be written to flash
memory. The default starting address is the start of flash memory.

(d) Inthe End address field, specify the ending address for writing data to flash memory.

(e) In the Offset field, specify the offset for the write address. Specify an offset if you want to
change the write address without changing the load address for the user data. If you specify an
offset, the offset is added to the load address for the user data when writing the data to flash
memory. The default offset is 0.
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(10) Writing User Data

Click OK from the screen shown in figure 3.13 to display the user data transfer dialog box shown
in figure 3.14 and start the transfer of user data. (Clicking Cancel in figure 3.14 aborts the data
transfer and closes the dialog box. Execution returns to the Main Window.)

Sending

Figure 3.14 Flash Memory User Program Transfer Dialog Box
(11) Ending the On-Board Programming Process

Pressing the START/STOP switch on the front of the adapter board ((1) in figure 3.15) turns off
the START LED (red). You can now end the programming process, remove the adapter board, and
check that the newly written program runs correctly.

START/STOP POWER
Ol O O FG
O START O

(1) START/STOP (3) BPOWER LED
switch

(2) START LED

Figure 3.15 Ending the Writing Process
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34 On-Board Programming Sequence (User Program Mode)

Figure 3.16 shows the on-board programing sequence in user program mode. Section 3.5 describes
the sequence in more detail.

On-board programming sequence (user program mode)

On-board programming sequence
(user program mode)

| (1) Prepare for user program mode |

(2) Connect the user system to the
adapter board

(3) Supply power

(4) Set the adapter board mode
setting switch

| (5) Select user program mode |

| (6) Run on-board programming software—|

| (7) Set transfer rate |

| (8) Set up for writing user data |

| (9) Set up to erase flash memory |

| (10) Erase flash memory blocks |

| (11) Write user data |

| (12) Finish writing user data |

F (13) End on-board programing process |

|
( END >

Figure 3.16 On-Board Programming Sequence (User Program Mode)

Rev. 2.00 Dec 13, 2004 page 68 of 82
REJ05B0520-0200
RENESAS




Section 3 On-Board Programming

3.5 Writing in User Program Mode

Steps (1) to (13) below describe the process of writing in user program mode. This process uses
the on-board programming adapter board and on-board programming software.

(1) Preparing for user program mode

To use user program mode, the programs shown in figure 3.17 must first be written in boot mode
or using a PROM programmer as part of the application program. The processes of the programs
shown in figure 3.17 are described according to the steps shown in figure 3.18.

Internal flash memory area

P O
< (a) Application program )
S IO s < (b) FWE flag monitor program )
S U O‘ F-ZTAT Proe
. microcomputer I"""""o < (c) RAM transfer program )
@EI R < (d) Write/erase control program )
& e
. /
User system
() : Programs required in user program mode.
(These programs must be written to memory as part
of the application program.)
Figure 3.17 Programs Required in User Program Mode
Description:

(a) Application program
Program controlling the user system (This program is prepared by the user.)

(b) FWE flag monitor program
This program monitors the FWE flag (FWE pin enable) in the flash memory control register
(FLAMCR). (This program is prepared by the user.)

(c) RAM transfer program
This program transfers the write/erase control program to RAM when user program mode
starts. (This program is prepared by the user.)

(d) Write/erase control program
In user program mode, this program is run in RAM and controls the reception of the
application programand the writing to and erasing of flash memory.
(Use the write/erase control program in the on-board programming software.)
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User program mode execution
sequence

[
|

| Run application program |

— (@)

No

Start on-board writing?

Yes

Transfer write/erase control program

Start user program mode Apply voltage to FWE (FWP) pin

[
|

(b) FWE flag = 1?

(c) Write to or erase flash memory

| Quit user program mode | Stop voltage to FWE (FWP) pin

( END )

Figure 3.18 User Program Mode Startup Sequence
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Description:

(a) The on-board programing start monitor program monitors the trigger signal for starting on-
board programming. When performing on-board programming, start the RAM transfer
program, which transfers the write/erase control program in the on-board programming
software already written to flash memory to RAM, then runs the write/erase control program
from RAM.

(b) The FWE flag monitor program monitors the FWE flag in the flash memory control register
(FLMCR). When the FWE flag =1 (FWE pin = 1), the user program mode starts.

(c) The write/erase control program erases the flash memory block to which the application
program is to be written, then writes the application program received from the host machine
to flash memory. After the application program has been written to memory, it is run.

Note:

Writing write/erase control program to flash memory

The write/erase control program in the on-board programming software runs in the
internal RAM of the F-ZTAT microcomputer (the RAM area to which the write control
program is transferred in boot mode).

When transferring the write/erase program in the on-board programming software before
entering user program mode, set the address within the RAM area of the F-ZTAT
microcomputer (the RAM area to which the write/erase program is transferred in boot
mode).

When using the on-board programming software to write the write/erase control program
to flash memory, you must specify the offset (to change the write address to the address in
flash memory). See section 3.5 (8) for how to specify the offset.

(2) Connecting user system and adapter board

Connect the user system, adapter board, and host machine. See section 3.1, Preparing for On-
Board Programming for details of how to connect the user system and adapter board.

(3) Supplying power

Turn on the user system. Next, if you are supplying external power to the adapter board, turn on
the POWER switch on the adapter board. When power is supplied to the adapter board, the
POWER LED (green) lights on the adapter board.
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(4) Setting the adapter board mode setting switch

Set the adapter board mode setting switch to user program mode. User program mode is selected
by setting switches (1) and (2) in figure 2.3 to the settings shown in table 3.2.

Table 3.2  Settings for User Program Mode

Switch Control Enable/Disable Switch 0/1 Switch
No. Signal Enable Setting Disable Setting 0 Setting 1 Setting
1 FWE/FWP Enabled Disabled Low High
2 MDO Enabled Disabled Low High
3 MD1 Enabled Disabled Low High
4 1/00 Enabled Disabled Low High
5 /01 Enabled Disabled Low High
6 /02 Enabled Disabled Low High
Switch position E E 0 0
(side view) Z i Z i

D D 1 1

Note: With the above settings, the settings of switches 2 to 6 (0/1 switches) are Don’t care.
See table 2.4 for other F-ZTAT microcomputer settings.

(5) Setting up for user program mode

Set the switches shown in table 2.10, then press the START/STOP switch on the adapter board
((1) in figure 3.11). The START LED lights and user program mode starts.

Rev. 2.00 Dec 13, 2004 page 72 of 82
REJ05B0520-0200

RENESAS



Section 3 On-Board Programming

(6) Running the on-board programming software

Run the on-board programming software on the host machine.

Select MODE from the menu in the window shown in figure 3.8 to display the startup dialog box

shown in figure 3.19. Select user program mode.

Program Start

Timeout:

Select device
Flash memory block information file:

5

Al 7s.inf

2144.inf =

al3%s.inf o

alas.inf

Con s vI
sec

Select Program Mode — ]
 Boot Program Mode

@ Jser Program Mode

Ok, |

Figure 3.19 Startup Dialog Box

RENESAS
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(7) Setting transfer rate

After selecting user program mode, display the transfer rate setting as shown in figure 3.20. Set
the transfer rate to the host machine’s setting. Set the F-ZTAT microcomputer transfer rate (SCI
channel 1) using the RAM transfer program or write/erase control program.

Note that the host machine can be set for the following transfer rates: 38400, 19200, 9600, 4800,
and 2400 bps.

The User program mode

set the User program mode

Set Baud rate

Ba00 -

Cancel |

Figure 3.20 User Program Mode Transfer Rate Dialog Box
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(8) Setting up for writing user data

Figure 3.21 shows an example of a dialog box for write commands for extracting addresses
0xF000 to OxFOFF from the user data to transfer to 0x10000 to 0x100FF only. In this example,
application program TEST.MOT is written to flash memory.

For details of writing in boot mode, see section 3.2, Writing in Boot Mode. Here, the write address
for the write/erase contorl program is changed to address H'10000 in flash memory. Set the
address as a 32-bit hexadecimal value.

Calculation example: H'FO00 + offset = H'000010000
Offset = H'00010000 to H'0000F000 = H'00001000

Wirite Coammand

File name TEST.MOT Reference
otart address  |0000FOO0 -

O
End address OO00FOFF -
Offset 1000 Cancel

Figure 3.21 Example Write Command Dialog Box

(a) Before transferring the user data to the F-ZTAT microcomputer, check whether to erase the
pertinent block in flash memory. (This is necessary only in user program mode.)

(b) If erasing flash memory, erase the pertinent block in flash memory, then transfer the user data.
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(9) Setting up to erase flash memory

Click OK in figure 3.21 to display the dialog box for specifying the flash memory block for
erasion shown in figure 3.22.

You can click Cancel to close the dialog box and return to the Main Window without erasing
memory or transferrring data.

Era=e fl

Erase flash memory block list

Delete

QF,

Cancel

Figure 3.22 Flash Memory Erasion Specification Dialog Box

(a) The Erase flash memory block field shows the flash memory block containing user data. This
is the target flash memory block to be erased.

(b) Ifthere are any flash memory blocks that you do not wish to erase, click any pertinent blocks
displayed in the Erase flash memory block field with the mouse, then click Exclude.
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(10) Erasing flash memory blocks

Click OK in the Flash Memory Erasure Specification Dialog Box shown in figure 3.22 to display
the Erasing Flash Memory Blocks dialog box shown in figure 3.23 and start erasing the flash
memory blocks. You can also click Cancel to close the dialog box and return to the Main Window
without erasing the flash memory blocks.

Erasing flash memory block

Figure 3.23 Erasing Flash Memory Blocks Dialog Box
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(11) Writing user data

After erasing the flash memory blocks, the Transferring User Data dialog box shown in figure
3.24 is displayed. When the display reaches 100%, the transfer of user data ends. (You can click
Cancel in the dialog box shown in figure 3.23 to stop erasing, close the dialog box, and return to
the Main Window.)

Sending

sending the User Program

.

Figure 3.24 Transferring User Program Dialog Box
(12) Ending writing of user data

After the user data has been transferred and writing to flash memory is completed without error,
the Transferring User Data dialog box closes. (Clicking Cancel stops the transfer of user data,
closes the dialog box, and returns execution to the Main Window.)

(13) Ending the on-board programming process

Pressing the START/STOP switch on the front of the adapter board ((1) in figure 3.15) turns off
the START LED (red). You can now end the writing process, remove the adapter board, and
check that the newly written program runs correctly.
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Section 4 Example Use of User System

4.1 Example Switching Circuit

4.1.1 Example SCI Switching Circuit

When performing on-board programing in boot mode, the boot program built into the F-ZTAT
microcomputer uses SCI channel 1 (TXD1 and RXD1) to interface with the PC. Therefore, if the
user system uses SCI1, the user system must switch between its own use of SCI1 and the use of
SCI1 for on-board programming. In user program mode, too, SCI1 must also be switched if using
the Renesas on-board programming tool.

Table 4.1 shows example SCI1 switching circuits for the H8/3067F, SH7044F, and H8S/2144F.
The circuits shown in table 4.1 detect the levels of the write control signals of the respective F-
ZTAT microcomputers and switch SCI1 between the user system and for writing.
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Section 4 Example Use of User System

Table 4.1 Example SCI1 Switching Circuits for Representative F-ZTAT Microcomputers
Device Example Circuit Description of Operation
H8/3067F User system SCI Switches SCI1 usage according to
level of FWE pin.
Adapter tioard HC125 i g H8/3067F 1. FWE = High (boot mode or user
connectors
% program mode)
*—@ TXD1 o
R Sets SCI1 for writing.
4 .
{ vy 2. FWE = Low (normal operation)
Sets SCI1 for user system.
{ FWE
’% Normal operation:
When running user application
program in internal flash memory.
SH7044F User system SCI Switches SCI1 usage according to
level of FWP pin.
Adapter board HC126 = g g shroasr 1. FWP = Low (boot mode or user
connectors de)
program mo
*—& TXD1 I’
= Sets SCI1 for writing.
! w0l 2. FWP = High (normal operation)
Sets SCI1 for user system.
[Fwp]
H8S/2144F User system SCI Switches SCI1 usage according to
level of MDO pin and I/O pin.
Adapter btoard HC126 = g vesz144k 1. MDO = Low (boot mode) or
[TxD] % — I/O = Low (user program mode)

0
:| [

HC125 VCC vCC

HC08

&
y
"W

1 o

Sets SCI1 for writing.

2. MDO = High and I/O = High (normal
operation)
Sets SCI1 for user system.

*:1/0O ports: don’t care

Notes: The example H8S/2144F switching circuit in table 4.1 is based on the conditions shown

below.
* Boot mode

If MDO = Low, SCI1 is used for writing. (When the H8S/2144F is in boot mode, MDO and

MD1 = Low and P90 to P92 = High.)
* User program mode

In user program mode, the I/O port is controlled and selects the SCI1 usage by the user
application program. The example circuit shown in table 4.1 shows an example of
switching the SCI1 for writing by outputting a Low level from the 1/O port.
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4.1.2 Example I/0 Port Switching Circuit

When writing with the H8S/2144F in boot mode, P90 to P92 must be set to High. Therefore, if the
user system uses P90 to P92 as input ports, the user system must switch the usage of these ports
between its own usage and their use as boot mode setting pins. If they are used as output ports,
P90 to P92 must be pulled up on the user system.

Table 4.2 shows example I/O port switching circuits. In these examples, P90 to P92 are set High
by the user system without their being connected to /00 to I/02 on the adapter board. In the
example circuits for using P90 to P92 as input ports, P90 to P92 are set High if MDO is Low. (To
reset and start boot mode, MDO and MD1 are set Low and P90 to P92 are set High.) In the
example circuits for using P90 to P92 as output ports, P90 to P92 must be pulled up and set High.

Table 4.2  Example I/O Port Switching Circuits

Target Use of

P90 to P92 Example Circuit Description of Operation
Used as User system 110 Switches the target use of P90 to
input ports VGG VGG VEC VEC P92 according to level of MDO pin.
by user Hes/2144F 1, MDO = High (normal operation
system ggg ] ’ gh ( ) P )
® P90 P90 to P92 used as input ports.
Adapter board ’ PoL 2. MDO = Low (boot mode)
connector ™ ro P90 to P92 used as boot mode
» setting pins.
HC126
MDO P90 to P92 = High.
O MDO |
Used as User system 1/0 1. Normal operation
EUtpUt ports VCC veC vee P90 to P92 used as output
y user H8S/2144F orts.
system % g g ] P
. P90 2. Boot mode
Adanter board [por | P90 to P92 used as boot mode
apter boar L= | . .
cgnnector ,E Settlng plns
— P90 to P92 = High
MDO!
MDO L

Note: The sample circuit above is for the case where the H8S/2144F is used in mode 3 in normal
operation. If using the H8S/2144F in mode 2 in normal operation, monitor the state of the
MD1 pin and switch the usage of P90 to P92.
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