To our customers,

Old Company Name in Catalogs and Other Documents

On April 1%, 2010, NEC Electronics Corporation merged with Renesas Technology
Corporation, and Renesas Electronics Corporation took over all the business of both
companies. Therefore, although the old company name remains in this document, it is a valid
Renesas Electronics document. We appreciate your understanding.

Renesas Electronics website: http://www.renesas.com

April 1%, 2010
Renesas Electronics Corporation

Issued by: Renesas Electronics Corporation (http://www.renesas.com)

Send any inquiries to http://www.renesas.com/inquiry.

LENESAS



10.

11

12.

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
(i) 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 Precautionson 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 astest pins or to reduce noise. If something is connected to the NC pins, the
operation of the LS| is not guaranteed.

2. Treatment of Unused Input Pins

Note: Fix al unused input pinsto high or low level.
Generally, theinput pins of CMOS products are high-impedance input pins. If unused pins
areintheir open states, intermediate levels are induced by noise in the vicinity, a pass-
through current flowsinternally, and a malfunction may occur.

3. Processing before Initialization

Note: When power isfirst supplied, the product’ s state is undefined.
The states of internal circuits are undefined until full power is supplied throughout the
chip and alow level isinput on the reset pin. During the period where the states are
undefined, the register settings and the output state of each pin are aso undefined. Design
your system so that it does not malfunction because of processing whileit isin this
undefined state. For those products which have areset function, reset the LSl immediately
after the power supply has been turned on.

4. Prohibition of Accessto Undefined or Reserved Address

Note: Accessto undefined or reserved addressesis prohibited.
The undefined or reserved addresses may be used to expand functions, or test registers
may have been be allocated to these address. Do not access these registers; the system’s
operation is not guaranteed if they are accessed.
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Preface

This Application Note describes on-board programming of F-ZTAT ™* microcomputers
(H8/538F, H8/3434F, H8/3334Y F, H8/3048F) which have on-chip flash memory that can be
programmed after mounting on the board, and also on-board programming tools. It has been
prepared as a reference guide to on-board programming for users engaged in system design.

The circuitsin this Application Note are included to illustrate examples of on-board programming,
and their contents are not guaranteed. Be sure to check the operation of any circuits before actual
use.

Note: * F-ZTAT isatrademark of Renesas Technology Corp.

Organization of F-ZTAT Microcomputer On-Boar d Programming Application Note

Section 1 F-ZTAT Microcomputer Overview

 Introducesthe complete range of F-ZTAT microcomputer products and outlines their features.
» Describes the two on-board programming modes (boot mode and user program mode).

Section 2 On-Board Programming Tools

» Describes the control aspects of Renesas' tools for facilitating on-board programming: the
adapter board (providing hardware support during on-board programming), and PC interface
software (providing software support during on-board programming).

Section 3 Examples of Use with User Machine

» Describesthe type of circuitry required in the user machine to conduct on-board
programming/erasure for an F-ZTAT microcomputer using Renesas’ on-board programming
tools (adapter board and PC interface software).

Section 4 On-Board Programming M ethods

o Describesthe requirements for F-ZTAT microcomputer programming/erasure using Renesas
on-board programming tools, and the operating procedure in each on-board programming
mode.
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Main Revisions for this Edition

Item Page Revisions (See Manual for Details)

All a 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 F-ZTAT Microcomputer Overview

Section1 F-ZTAT Microcomputer Overview

11 F-ZTAT Microcomputer Product Introduction

The F-ZTAT isasingle-chip microcomputer with a built-in flash memory, on-board
programming, and erasure capability.

Since the F-ZTAT microcomputer alows on-board programming, you can set the optimum
parametersfor every piece of equipment in which it isinstalled. The device aso letsyou take
advantage of software upgrades after the product is shipped, making maintenance easier.

There are two on-board programming modes (boot mode and user program mode) that can be set
according to conditions (see section 1.2, On-Board Programming Modes). Programming and
erasure are possible even with a general purpose PROM writer.

F-ZTAT microcomputers are available in the H8/500 Series (H8/538F), H8/300 Series (H8/3434F,
H8/3334YF), and H8/300H Series (H8/3048F). Features of the F-ZTAT microcomputers are
shownintable 1.1.

Note: F-ZTAT isatrademark of Renesas Technology Corp.

Tablell F-ZTAT Microcomputer Features

Product
ftem H8/538F H8/3334YF, H8/3434F H8/3048F
CPU H8/500 CPU H8/300 CPU H8/300H CPU
Max. operating frequency | *« 16 MHz (5 V) e 16 MHz (5 V) e 16 MHz (5 V)
« 10 MHz (3 V) « 10 MHz (3 V) « 10 MHz (3 V)
Flash memory capacity 60 32 128
(kbyte)
Flash memory erase 15 12 16
block partitions (blocks)
Programming cycles 100 cycles guaranteed
Program/erase voltage Vpp=12V 06V
Programming time 50 ps/byte (typ.)
Erase time 1s (typ.)
Program/erase method » CPU control method (software control method)
* PROM writer programming
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Section 1 F-ZTAT Microcomputer Overview

12 On-Board Programming Modes

There are two on-board programming modes. boot mode for batch programming/erasure, and a
user program mode that alows presetting of block areas for programming and erasure.

User program mode parameters that require frequent rewriting during program devel opment can
be rewritten in real-time while tuning (flash memory emulation by RAM).

For more information about on-board programming modes, see the hardware manual for each
F-ZTAT microcomputer device (on-board programming modes).

1.2.1 Boot M ode

Boot mode activates the boot program built into the F-ZTAT microcomputer to program and erase
application programs in the on-chip flash memory.

The user sets up the application and programming control program (for controlling flash memory
reprogramming) in the transfer source. The F-ZTAT microcomputer uses an on-chip serial
communication interface (SCI) (channel 1, start-stop sync mode) to send the program from the
transfer source.

The three steps below correspond to figure 1.1 to give an overview of the boot mode.
1. First, reset the F-ZTAT microcomputer.

2. Apply 12V to the Vpp pin and mode pin, and start the boot program by canceling reset. The
boot program transfers the write control program received from the transfer source to the
F-ZTAT microcomputer’ s on-chip RAM. All areas of the on-chip flash memory are then
erased. The H8/3434F and H8/3334Y F boot program transfers the write control program to
RAM after erasure of all areas of flash memory.

3. After erasure, there isabranch from the boot program to the write control program that was
transferred to the F-ZTAT microcomputer’ s on-chip RAM, and the application program
received from the transfer source iswritten to flash memory.
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Section 1 F-ZTAT Microcomputer Overview

1. 2. 3.
Transfer source Transfer source Transfer source
Application program Application program
Write control
program ry 7y
F-ZTAT F-ZTAT

F-ZTAT microcomputer | microcomputer microcomputer

A4

SCI SCI SClI
Boot program Boot program

Startup /
Flash memory| RAM Erase all RAM Flash RAM
flash Write memory Write
memory control P control

Application
areas program program program
Startup
A A A

Cancel reset

( 12 V to Vpp pin and mode pin )
|

Figure1l.1 Boot Mode Overview

Reset state

122 User Program Mode

In user program mode, the program/erase control program transferred in advanceto the F-ZTAT
microcomputer’ s flash memory, and the program that transfers this program to RAM (RAM
transfer program) are written in boot mode or PROM mode. Figure 1.2 shows an overview of user
program mode.

Transfer of an application from the transfer source using a Renesas on-board programming tool is
viathe F-ZTAT microcomputer’s built-in SCI (channel 1, start-stop sync mode).

The three steps below correspond to figure 1.2 to give an overview of the user program mode.
1. First, reset the F-ZTAT microcomputer.

2. Apply 12V to the Vpp pin and start the RAM transfer program by canceling reset. The
program/erase program is transferred to RAM (on-chip or external) and started up.
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Section 1 F-ZTAT Microcomputer Overview

3. The program/erase control program erases block areas specified by the user, and writes the
application program received from the transfer source to that area.

microcomputer

microcomputer v

2. 3.
Transfer source Transfer source Transfer source
Application program Application program
Y Y
F-ZTAT F-ZTAT F-ZTAT

microcomputer ¢

SCI or parallel

SCI or parallel

SCI or parallel

Flash memory|| RaM Flash RAM Flash RAM
RAM transfer memory memory Startup
Application /
program Program/ Program
Startu rogram
Program/ P erase prog erase
erase control RAM transfer |||l control RAM transfer]||| control
program program program program program
A A A
Reset state
Reset state C 12 V to Vpp pin )

Figure 1.2 User Program Mode Overview

Figures 1.3 to 1.5 show the on-chip flash memory block partitions for each product in the F-ZTAT

microcomputer line.
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Section 1 F-ZTAT Microcomputer Overview

Large block area Small block area
(56 kbytes) (3.6 kbytes)
H'0000 H'E000
8 kbytes 1 kbyte
H'1FFF H'E3FF
H'2000 H'E400
8 kbytes 1 kbyte
H'3FFF H'E7FF
H'4000 H'E800
8 kbytes 512 bytes
H'SFFF H'E9FF
H'6000 H'EAQO
8 kbytes 256 bytes
H'7FFF H'EAFF
H'8000 H'EBOO
8 kbytes 256 bytes
H'OFFF H'EBFF
H'A000 H'ECO0
8 kbytes 256 bytes
H'BFFF H'ECFF
H'C000 H'EDOO
8 kbytes 256 bytes
H'DFFF H'EDFF
H'C000 H'EE00
128 bytes
H'EE7F HEE7F

Figure 1.3 Block Partitioning of H8/538F On-Chip Flash Memory

Rev. 2.00 Dec 13, 2004 page 5 of 88
REJ05B0523-0200
RENESAS



Section 1 F-ZTAT Microcomputer Overview

Large block area Small block area
(28 kbytes) (4 kbytes)
H'0000 H'E000
128 bytes
H'OFFF H'007F
H'1000 H'0080
4 kbytes 128 bytes
H'1FFF H'00FF
H'2000 H'0100
128 bytes
H'017F
8 kbytes H'0180
128 bytes
H'3FFF H'01FF
H'4000 H'0200
512 bytes
H'03FF
8 kbytes H'0400
1 kbyte
H'5FFF HO7FF
H'6000 H'0800
1 kbyte
8 kbytes :8255
1 kbyte
H'7FFF H'OFFF

Figure 1.4 Block Partitioning of H8/3434F and H8/3334YF On-Chip Flash Memory
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Section 1 F-ZTAT Microcomputer Overview

Large block area

(124 kbytes)

H'0000
16 kbytes Small block area

H'3FFE (4 kbytes)

H'4000 H'1F000
16 kbytes 512 bytes

H'7FFF H'1F1FF

H'8000 H'1F200
16 kbytes 512 bytes

H'BFFF H'1F3FF

H'C000 H'1F400
16 kbytes 512 bytes

H'FFFF H'1F5FF

H'10000 H'1F600
16 kbytes 512 bytes

H'13FFF H'1F7FF

H'14000 H'1F800
16 kbytes 512 bytes

H'17FFF H'1FOFF

H'18000 H'1FAO0
16 kbytes 512 bytes

H'1BFFF H'1FBFF

H'1C000 H'1FCO00
12 kbytes 512 bytes

H'1EFFF H'1FDFF

H'1F000 H'1FE0O

512 bytes
H'1FFFF H'1FFFF

Figure 1.5 Block Partitioning of H8/3048F On-Chip Flash Memory

123 Flash Memory Emulation by RAM

Flash memory emulation by RAM emulates small block areas of flash memory in the on-chip
RAM, alowing real-time rewriting of frequently rewritten parameters and other data during
program development. This function reduces the number of data rewrite cyclesto flash memory.
For RAM area emulation, set the control registersfor each devicewith 12 V applied to the Vpp
pin. (H8/538F, H8/3048F: RAM control register (RAMCR) lower 4 bits; H8/3434F, H8/3334YF:
wait state control register (WSCR) upper 2 bits.)

Figures 1.6 to 1.10 give an overview of flash memory emulation by RAM in the user program
mode.
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Section 1 F-ZTAT Microcomputer Overview

Preparation for Flash Memory Emulation by RAM: First write the program/erase control
program (control program for flash memory program/erase and RAM area change) and the

program that transfers this program to RAM, to the F-ZTAT microcomputer’s built-in flash
memory either in boot mode or PROM mode.

Reset the F-ZTAT microcomputer (figure 1.6).

Transfer source

Parameters and other data

F-ZTAT microcomputer

~ Flash memory — SCl or parallel
interface
Application
program RAM

RAM transfer
program

Program/
erase control
program

Reset state

Figure 1.6 Preparation for Flash Memory Emulation by RAM
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Section 1 F-ZTAT Microcomputer Overview

User Program M ode Startup: Apply 12 V to the Vpp pin to cancel reset and start up the RAM
transfer program and transfer the program/erase control program to on-chip or external RAM for
startup (figure 1.7).

Transfer source

Parameters and other data
F-ZTAT microcomputer
~ Flash memory — SCl or parallel
interface
Application
program RAM
Startup
RAM transfer
12V program
to Program/
Vpp Program/ erase control
pin erase control program
program

Cancel reset

Figure 1.7 User Program Mode Startup
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Section 1 F-ZTAT Microcomputer Overview

Program/Erase Control Program Startup: Setting the RAM area change register (H8/538F,
H8/3048F: RAMCR; H8/3434F, H8/3334Y F: WSCR) makes the program/erase control program
emulate aflash memory areain part of the RAM area. Next, the F-ZTAT receives program data
and writesit to the emulating RAM area (figure 1.8).

Transfer source

)

F-ZTAT microcomputer ¢
— Flash memory — SCI or parallel
interface
Application
program
12V
Vto Parameter and x| . RAM
PP other data
pln ...............................
state RAM transfer
program Startup
Program/ Progr?m/erase
erase control control program
_ program

v |:| Overlapped RAM

Figure 1.8 Program/erase Control Program Startup
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Section 1 F-ZTAT Microcomputer Overview

Application Program Startup: After programming, the program/erase control program branches
to the application program. After the branch, the user checks whether the application is running

normally. To change data again, restart user program mode, and rewrite the required parameters
and other data (figure 1.9).

Transfer source

)

F-ZTAT microcomputer

— Flash memory — SCl or parallel
—— Startup — interface
12V Application
to program
M RAM
p‘ibrf Parameter and e :
state other data :

RAM transfer
program

Program/erase
control program

A\

Figure 1.9 Application Program Startup
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Section 1 F-ZTAT Microcomputer Overview

Writing to Flash Memory: After data confirmation, cancel RAM emulation. (H8/538F,
H8/3048F: RAMCR’s RAMS hit; H8/3434F, H8/3334Y F: WSCR's RAMS and RAMO hits are
cleared.)

Datawritten to RAM is held externally, and can be written again to flash memory in user program
mode (figure 1.10).

Transfer source

F-ZTAT microcomputer

— Flash memory — SCl or parallel
—— Startup — interface
Application
program
RAM
Parameters
and other data

RAM transfer
program

Program/erase
control program

Figure1.10 Writingto Flash Memory

RAM Area Change Register: To emulate flash memory areain RAM, set the control register for
each device with 12 V applied to the Vpp pin. (H8/538F, H8/3048F: RAM control register
(RAMCR) lower 4 bits, H8/3434F, H8/3334Y F: wait state control register (WSCR) upper 2 bits.)

Setting methods for the RAMCR of H8/3048F and for the WSCR of H8/3434F and H8/3334Y F
are shown in the respective F-ZTAT microcomputer hardware manuals (flash memory Emulation
by RAM).

Table 1.2 shows how to set the overlap areafor the H8/538F RAM.

Rev. 2.00 Dec 13,2004 page 12 of 88
REJ05B0523-0200
RENESAS



Section 1 F-ZTAT Microcomputer Overview

Table 1.2 Overlap Area Setting Method for the H8/538F RAM

Bit 3 Bit 2 Bit 1 Bit 0

RAMS RAM2 RAM1 RAMO Used RAM Area RAM Overlap Area
0 0/1 0/1 0/1 H'F680 to H'F6FF H'F680 to H'F6FF

1 0 0 0 H'ECO0 to H'EC7F

1 0 0 1 H'EC80 to H'ECFF
1 0 1 0 H'EDOO to H'ED7F

1 0 1 1 H'ED80 to H'EDFF
1 1 0 0 H'EEOO to H'EE7F

¢ Bits 3 to 0 set a small block area of flash memory to overlap a RAM area.
* Bits 3 to 0 can be set when 12 V is applied to the Vpp pin.
e The overlap RAM area is 128 bytes located at addresses H'F680 to H'FOFF (figure 1.11).

e The flash memory area that can be superimposed in RAM (H'EC00 to H'EE7F) is 128 bytes X
5 blocks.
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H'0000
On-chip flash
memory
H'EBFF Overlapped RAM
HECOS
Small 128 byte
block area |, ec7F
(SB5)
...... HECEE |
H'EDOO
H'EE7F
HiEeg0
HF6FF:
H'F700
On-chip RAM
H'FE7F

Figure1.11 RAM Overlap Operation Example (AddressesH'EC00 to H'ECFF)
1. Apply 12V tothe Vpp pin, and set RAMCR bits3to0to 1,0, 0, 0.

2. Setting RAMCR causes RAM area addresses H'F680 to H'F6FF overlap with flash memory
area addressesH'C00 to H'ECFF) in RAM.

3. When canceling the overlap, reset RAMCR hits 3 to 0, and cut the 12 V to the Vpp pin.

Notes: 1. When overlapping flash memory areain RAM, it isnot possible to access the
overlapped flash memory area. Accessis resumed when you cancel overlap.
2. RAM area addresses H'F680 to H'F6FF overlapping flash memory area alow accessin
two areas: the flash memory overlap area and original area (addressesH'F680 to
H'F6FF).
3. Whenthe RAMS bit of RAMCR isset to 1, al areas of flash memory are protected

against programming and erasure, rendering program/erase invadid. Therefore, set the
RAMS bit to O for program/erase.
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Section 1 F-ZTAT Microcomputer Overview

4. For details of flash memory program/erase protection see the hardware manual of the
particular F-ZTAT microcomputer device you are using (program/erase protect mode).

124 Program Voltage (Vpp = 12 V) On/Off, and Reset Signal Timing

For program/erase of an application program in the F-ZTAT microcomputer’s built-in flash
memory, use the timing shown in figure 1.12 for Vpp (12 V) on/off and reset signal control.

Precautions;

1.

If the Vcc voltage does not satisfy the rated voltage (Vcc = 2.7 to 5.5 V), do not turn Vpp
(12 V) on/off since this could result in an erroneous program/erase operation to flash memory.

When applying Vpp with Vcc power on, apply Vpp during oscill ation settling time
(toscl = 20 ms) after reset has been held low.

Turn Vpp on/off whenthe F-ZTAT microcomputer isreset, or when the CPU is not accessing
flash memory (during execution of a program in on-chip RAM or external memory space).
Flash memory cannot be read normally the instant \ pp or/off is activated.

When doing a program/erase for flash memory when an F-ZTAT microcomputer application is
running, turn Vpp on/off after the reset pin has been driven low. (H8/538F: during 6 system
clock cycles minimum; H8/3048F, H8/3434F, H8/3334Y . during 10 system clock cycles
minimum.)

When programming in boot mode, apply 12V to the mode pin with the same timing as Vpp
on/off.
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Section 1 F-ZTAT Microcomputer Overview

tosc1 [+
I

o A
27Vto55V--
Vee J 0 ps min 0 s min

12V+06V----+-1--
I
I
I
I

27Vto55V--
Vep

-+

\

RES \
}___ ==
:<—>
: Flash memory access H8/538F: 6 @ min
disable and Vpp flag set clear H8/3048F, H8/3434F: 10 @ min

(When RES = Low)

Figure1.12 Program Voltage (Vpp = 12 V) On/Off Timing
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Section 2 On-Board Programming Tools

Section 2 On-Board Programming Tools

2.1 Adapter Board

The adapter board is the hardware supplying the required voltage for program/erase during on-
board programming of an F-ZTAT microcomputer in a user system.

Figure 2.1 shows the adapter board. Table 2.1 gives a description of the adapter board’ s switches,
connectors, and LEDs. Table 2.2 showsthe board’ s connector pin layout.

Power
External supply
power Serial switching
supply Power interface jumper
connector switch connector switch
o] sr[__J offHo [T_1i off%o
SP P3 P2
- I
o B3 oe
N oW R ] ;o409
o - nononoon - nooonnonn fujf”:'u \]le
E zl.ll.ll.ll.ll.ll.lL zl.lIJIJI.II.II.IL
—
7 -
< T+ gg
CD poonononn ponononn
§ ZI.II.ILILII.ILIL ZI.ILILILII.ILIL
2 ospp |
Start/
Siop OE1 @ RE
511D 245 [VPron [power]-[E@
O D3? D4?

Programming

mode switch
User Transfer Vpp Power
interface switch on LED
connector LED (green)
(red)

Figure2.1 Adapter Board
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Section 2 On-Board Programming Tools

Table2.1 Adapter Board Switches, Connectors, and LEDs

Name Function

External power connector Connects external power (Vcc =5 V)

Power switch Controls external power supply on/off

Serial interface connector Connects RS-232C cable from host machine

Power supply switching jumper  Switches power supplies between external source and user
switch machine source

User interface connector Connects user machine

POWER LED (green) Lights when adapter board power is on

Vpp ON LED (red) Lights when Vpp voltage is applied

Transfer switch Controls on/off of 12 V voltage required for writing data to

F-ZTAT microcomputer

Programming mode switch Switches between F-ZTAT microcomputer on-board
programming modes (boot mode, user program mode)

Table2.2 Adapter Board Connector Pin Arrangement (User interface connector P1)**

Pin No. Pin Name Comments

1 GND Ground connection

2 RXD Receives serial data from user machine

3 TXD Sends serial data to user machine

4 RES Outputs reset signal to F-ZTAT microcomputer on user machine
5 VIN Inputs Vcc (3 V to 5 V) from user machine

6 Vpp Applies 12 V needed for on-board programming to Vpp pin

7 Mode pin*>  Applies 12 V needed for on-board programming to mode pin

8 GND Ground connection

Notes: 1. Manufacturer: Koku Denshi Model: IL-S-8P-S2L.2-EF

2. Mode pin: 12 V applied to mode 2 pin of H8/538F and H8/3048F (MD2) and to mode 1
pin (MD1) of H8/3434F and H8/3334YF.
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Table2.3 Serial Interface Connector P2*

Pin No. Pin Name Comments

1 RXD Receives serial data from host machine
2 TXD Sends serial data to host machine
3 GND Ground connection

Note: * Manufacturer: Koku Denshi; Model: IL-S-3P-S2L2-EF

Table2.4 External Power Connector P3*

Pin No. Pin Name Comments

1 NC Not connected

2 VIN Inputs Vcce (5 V) from external power supply
3 NC Not connected

4 GND Ground connection

Note: * Manufacturer: Koku Denshi; Model: IL-S-2P-S2L.2-EF

2.2 Hardwar e Configuration

The adapter board (figure 2.2) is composed of:

An RS-232C interface (a)

Switch unit (program mode switching/Vcc, Vpp supply on/off) (b)
On-board programming power supply timing unit (c)

Power supply (d)
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Host machine
(IBM PC or PC-9801)

a I —————= C——F————— - i .
! | Interface circuit with |l 9600 bit/s sl
I host machine t >
______ b e I__________________I
| : | | T T /= _ _______ |
I I control circuit |
| | Programming | | & !
! mode switch o ! F.7TAT
L A ! microcomputer
|
. L2 .
! 12-V on/off ; » Vpp pin
| circuit | Mode pin
U _ - - - —————_—_____ 1
r—-————-—-- d ——————————————————————— | =
| Ve monitor [« ; Ve pin
: circuit I
| | Adapter board 15V mik ®—1 User machine
| | supply generator generator |
L _____ | Vee BV to5V)
ittt Ittty
Power sm_JppIy < : — User machine —
switching <
jumper switch | |
___________________________ |

| Adapter board

Figure2.2 Adapter Board Configuration

Sections a, b, ¢, and d in figure 2.2 correspond to sections 2.2.1t0 2.2.4.
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221 RS-232C Interface

Har dwar e Specification: Convertssignal line voltage level (RS-232C ~ CMOSTTL level)
during serial communications with host machine or user system.

Figure 2.3 shows acircuit configuration example of the RS-232C interface section.

P2  Pinno.
Host machine 1 RS-232C User
connection RXD .
) “—> CMOS/TTL level '”terfaie
* | TXD converter IC connector
RS-232C
level data | GND | 3 Pin no P1
2 User machine
T RXD | connection
Serial 3 D —
interface TXD | CMOS/TTL
connector level data

Adapter board

Figure2.3 RS-232C Interface Circuit Configuration Example
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Har dwar e Oper ation: Convertsthe signal line voltage between 12 V level « CMOS/TTL level
during serial communication using an RS-232C -~ CMOS/TTL level converter IC.

Connection of Adapter Board to an IBM PC: Use an RS-232C cable for connection to an IBM

PC (figure 2.4).

Host machine
connection

Serial interface
connector

IBM PC Adapter board
Pin no. Pin no. P2
RXD || 2 1 | RXD
XD >< XD
SG > 3 GND
RTS ’
8
CTS
IBM-PC
RS-232C
connector

Figure2.4 Connecting the Adapter Board to an IBM PC
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Connection of Adapter Board to a PC-9801: Use an RS-232C cable for connection to a PC-
9801 (figure 2.5).

PC-9801 Adapter board
Pin no. Pin no. P2
TXD 2 1 RXD
Host machine
connection
RXD 3 2 | TXD
Serial interface
nn r
RTS 4 3 GND connecto
5
CTS
7
GND
PC-9801
RS-232C
connector

Figure2.5 Example of RS-232C Interface Circuit Configuration
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222 Switch Unit (Program Mode Switching and Vcc/Vpp On/Off)

Program M ode Switching (S1): Switches between the F-ZTAT microcomputer’ s on-board
programming modes. boot mode (apply 12 V to Vpp pin and mode pin) and user program mode
(apply 12V to Vpp pin). Figure 2.6 illustrates programming mode switching.

. Boot mode
N I (12 V applied to Vpp pin
Mode B and mode pin)

=\
T i

—— User program mode

|_||T|J (12 V applied to Vpp pin)

Programming
mode switch

Figure2.6 Programming Mode Switching
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Transfer Switch (S2): When you press the transfer switch to start programming of the F-ZTAT
microcomputer, an LED (D3) lights, and 12 V is applied. At the end of programming, press the
switch again and the LED (D3) goes off, and the 12-V supply is stopped. Figure 2.7 shows the
transfer switch.

LED on
Start of programming N | <
D3~ )
Start/ 4
stop Vpp on LED (red)

Shows 12-V supply is on

=N

LED off

. <@

T End of programming Vpp on LED (red)

Transfer switch on Shows 12-V supply is off

Figure2.7 Transfer Switch

Power Switch (S3): Controls on/off for Vce = 5V from external power supply (figure 2.8).

Power switch Power switch
— « >
2831 2/S3]1
External power supply off External power supply on

Figure2.8 Power Switch
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Power Supply Switching Jumper Switch (JP1): Switches between external power supply and
user machine power supply (figure 2.9).

Jumper setting Description

1 2

—O Q—— Supplies Ve (5 V) from
: : external power supply
3 4

JP1

—-Q Q—— : Open
1 2
—O) (O supplies Vec 3V-5V) —HO) (OH—: short

JP1 from user machine

—O Q_— power supply
3 4

Figure2.9 Power Supply Switching Jumper Switch
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223 On-Board Programming Power-On Timing Unit

Har dwar e Specification: Controlsthe program voltage (Vpp = 12 V) on/off and reset signal
output when programming/erasing application programs for the F-ZTAT microcomputer.

Figure 2.10 shows the timing control circuit configuration.

- . Reset signal 20 ms . To user machine
Transfer switch {e-H & SIgn: > !
_ || control circuit reset pin

Start/ ................................
stop : : .
n 10ms: |- , Touser machine
S2 b. Delay circuit ;| . 12-V supply Vpp pin
on/off circuit —— To user machine

................ ¥, modepin

Programming 12-V power supply

mode switch generator circuit
Ve monitor circuit |
S1

Figure2.10 Timing Control Circuit Configuration
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Har dwar e Oper ation: This section detailsato c in figure 2.10. Figure 2.11 shows an adapter
board timing example.

a. Thereset signal control circuit holdsthe RES pin low for 20 ms when you press the transfer
switch.

b. Thedeay circuit allows 12-V on/off for the 12-V on/off circuit 10 ms after the RES pin falling
edge.

¢. When 12-V on/off is enabled from the delay circuit, the 12-V on/off circuit conducts 12-V
on/off to the F-ZTAT microcompuiter.

27V1055V - ,
e/ | \_

|

12V oL 4

Vep '

I

|

|

|

|

/ : Write
27Vto55V —- i processing

J l

|
|
|
|

110 ms {10 ms| 110 ms {10 ms
e ™
I 20'ms I 20'ms
>

Figure2.11 Adapter Board 12-V On/Off and Reset Signal Control Timing
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224 Power Unit
Har dwar e Specification: Generatesthe 12 V required for F-ZTAT microcomputer programming.

Circuit Configuration: Figure 2.12 shows acircuit configuration example.

Ve 5-V supply

EX:SJQ? ! 12V 1 12-V on/off —» to adapter
gupply Power circuit board
connector supply
P3 syvltchlng
Power  Jumper
NC [ switch ~ switch a. 12-V power 12v|| & Adapter board
5V ) |
VIN 4|2 O—Ore supply generator 5-V power supply
3 CT,C)'_ _T circuit generator circuit
NC = OO
4
GND 77
P3
GND L
5 : Vee
VIN b. Ve monitor )
circuit » Input reset signal to all
GNDL8 (B3Vto5V) adapter board’s general
logic circuits
User 77
interface
connector

Figure2.12 Power Unit Circuit Configuration
Har dwar e Oper ation:

a. The 12-V power supply circuit inputs either Ve (3V to 5 V) from the user machine or Vcc
(5 V) from the external power supply depending on the power supply switching jumper switch
setting, and generates the required 12V for F-ZTAT microcomputer programming.

b. Applying 12 V when the F-ZTAT microcomputer’s Vcc isnot within 2.7V to 5.5V could
result in afaulty program/erase operation. The user machine Vcc is monitored by the Vcc
monitor circuit, and when the voltage drops below 2.6 V (typ.) the 12-V program/erase voltage
isnot applied to the F-ZTAT microcomputer. If voltage dropsbelow 2.6 V during a 12-V
programming voltage supply, the supply is switched off.

¢. The adapter board' s 5-V power supply circuit convertsthe 12 V supplied by the 12-V
generator to 5 V, and suppliesthis voltage to the general logic Vcc pin of adapter boards.
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2.3 PC Interface Software

PC interface software enables writing of application programs on IBM-PC* 1 or PC9801*2 to the
F-ZTAT microcomputer’s flash memory on-board the user machine.

Notes: 1. IBM-PC isatrademark of Internationa Business Machines (U.S.A.).
2. PC-9801 isatrademark of NEC (Japan).

231 Functions
Boot M ode:

o Setsthetransfer rate (automatic bit rate matching) between the host machine and F-ZTAT
microcomputer.

» Transfersthe programming control program to the F-ZTAT microcomputer’s on-chip RAM.
»  Writesthe host machine gpplication program (S-type format) to flash memory.

» The programming control program transferred to the on-chip RAM controls writing to flash
memory and receiving of the application program.

User Program Mode

»  Writesthe host machine gpplication program (S-type format) to flash memory.
» Selectsareas of flash memory for block erase from the host machine.

» Enablesuse of flash memory emulation by RAM function from host machine. (Note that this
function isavailablein PC I/F software version 2.0 or |ater.)

»  Writesthe program/erase control program from PC I/F software in advance to flash memory.

The control program manages receiving of program/erase and application programsin flash
memory by making RAM transfers during user program mode startup.
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Connections: Connections between the user machine and host machine are shown in figure 2.13.

PC I/F

software

OE RS-232C

Host machine 1 |_|
QE::::] QE::::] ‘W‘OF-ZTAT
., J| micro-
QE:::] QE:::] @@ computer
S

.JHHHf\f\ S

Adapter board User machine

Figure2.13 User Machine to Host M achine Connection

Operating Environment and Available Formats: Table 2.5 shows the PC I/F software operating
environment. (Transfer rate in boot mode is determined by the operating frequency.)

Table25 Operating Environment

Transfer Speed 9600, 4800, 2400 bps
Sync system Start-stop sync

Data bit 8

Stop bit 1

Parity None

Available PC I/F software types and MS-DOS versons they run under are given in table 2.6.
Table 2.7 shows the file organization.

Table2.6 PCI/F Software

Host Machine Product Name Development Environment
PC-98 HS6400FWPD2SF MS-DOS (V2.11, V3.1)
IBM-PC HS6400FWIP2SF PC-DOS (V3.1)
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Table2.7 PC |/F Software Configuration

) F-ZTAT Microcomputer
File

H8/538F H8/3434F ‘ H8/3048F

F-ZTAT microcomputer on-board FLASH.EXE (common)
programming tool

Flash memory block information file H8/538F.INF H8/3434F.INF H8/3048F.INF

User program/erase control program H8/538F.SUB H8/3434F.SUB H8/3048F.SUB

User program/erase control program H8/538F.SRC H8/3434F.SRC H8/3048F.SRC
source file

Note: To start up PC I/F software, it is necessary to change the file names of the flash memory
block information file and the user’s program/erase control program file. See the F-ZTAT
microcomputer on-board programming tools section in the user manual for details. For
example, when employing the H8/3048F, change the:

» H8/3048.INF filename to FLASH.INF
» H8/3048F.SUB filename to FLASH.SUB
» H8/3048F.SRC filename to FLASH.SRC

232 PC |/F Softwar e Display on Host Machine
Display of PC I/F software (version 2.0) on the host machine is described in 1 to 4 below.
1. Display on the host machine when PC I/F software isloaded is as follows:

ASFLASH - - - - - m oo e e @
F- ZTAT M CRO COVPUTER ON- BOARD PURGE/ WRI TE TOCOL Ver2.0
Copyright(c) Renesas Technol ogy Cor p.

Li censed Material of Renesas Technol ogy Corp.

Boot Program Mode (Y/N) 2-----cmmmmm e - (b)

Description:
a. Start PCI/F software.
b. Select Yes(Y) for boot mode or No (N) for user program mode.
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2. Display on host machine during boot mode startup is asfollows:

Boot Program Mbde (Y/N)? Y-----cmmommmmmmm oo o (@

<User Board Setting in Boot Program Mode>-------------- (b)
Charge 12 V at Vpp and MODE pin!

(BOOT PROGRAM MODE)

And then rel ease RESET signal.

[nput any key!------------------------ (key input)

Send the Boot programto MOU--------------------------- (c)
Rk k kK L L L L L L e e e e e e e e e e e e e e e e e e e mm e, —— - - (d)
Fi ni sh sending the User program ----------------------- (e)
W FI LENAVE. MOT (RET) === == - oo oo o oo e e oo oo (f)
Transfer data address OOOOXXXX------------------------- (9
G m e (h)
Description:

a

b.

Sae "o a

Enter Y to start up boot mode.

The hardware setting sequence for starting the F-ZTAT microcomputer’ s boot program is
displayed.

Display shows automatic bit rate matching is being conducted, and that the write control
program isbeing transferred.

Asterisks (*) are displayed while the boot program erases all areas of flash memory.
Display shows that the write control program has been sent.

Input the filename of the application program with the W command.

Display showsthat application program isbeing sent.

End PC I/F software with the Q command.
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3. Display on host machine during user program mode startup is asfollows:
Boot Program Mode (Y/N)? N-----mmmmmm i - @

<User Board Setting in User Program Mode>-------------- (b)
Charge 12 V at Vpp pin!
(User Program Mode)

BAUDRATE (1: 9600 2:4800 3:2400)----------------------- (c)
| nput any key!------------------- (key input)

WL LENAME, MOT- - - - - oo o e o e e e e e (d)
Erase Bl ock address 00000000—0000XXXX( Y/ N) ?2------------ (e
Transfer data address O00OXXXX----------mmmmmmmmmnnnnn- )
L Qe ©
Description:

a. Enter N to start up user program mode.

b. The hardware setting sequence for starting the F-ZTAT microcomputer’s user program
mode is displayed.

Set the host machine transfer rate.

Input the filename of the application program with the W command.

The application program iswritten. Select flash memory block area erase.

Display shows that application program isbeing sent.

End PC I/F software with the Q command.

@ -2 a0
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4. Display on host machine during flash memory emulation by RAM isasfollows:

R- e @
RAM Emul ati on OOOOXXXX OOCOXXXX (Y/ N) ?--------- (b)

W FI LENAME. MOT XXXX XXXX- = == === cmcmmmmmmamo o - (©
Transfer data address OOOOXXXX----=--=----------- (d)
FQ e G
Description:

a. Input the R command for flash memory emulation by RAM.

b. Select part of on-chip RAM for overlapping with flash memory area. (Since the on-chip
RAM areafor transferring the program/erase control program with the H8/3434F and the
H8/3334Y F isinsufficient, the R command cannot be used.)

¢. Input the filename of the application program with the W command to capture in RAM
only datain the overlapped flash memory area

d. “Sending application program” message displayed.
End PC I/F software with the Q command.

®

233 PC |/F Software Transfer Processing
PC I/F software (version 2.0) hasthe transfer processing listed in table 2.6.

During flash memory emulation by RAM in boot mode and user program mode, PC I/F software
conducts F-ZTAT microcomputer program/erase and flash memory emulation by RAM with the
transfer processing itemsin table 2.8. A transfer processing flowchart for each mode is shown in
figure 2.14.
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Table2.8

Transfer Processing

PC I/F Software Transfer Processing

Control Details

Automatic bit rate matching

Sets the transfer rate between host machine and F-ZTAT
microcomputer during boot mode (H'00 continuous transfer).

Write control program transfer

processing

Transfers write control program (binary data) to the F-ZTAT
microcomputer’s on-chip RAM.

Start address transfer processing

for targeted block(s)

Transfers start address (S-type format) of each erase block for
flash memory block erasure.

Application program transfer

Transfers application program for writing to flash memory

processing (S-type format).
Ram control register (RAMCR) Transfers RAMCR settings for flash memory emulation by
setting transfer processing RAM.
1. Transfer 2. Transfer 3. Transfer processing
processing in processing in user during execution of flash
boot mode program mode memory emulation by RAM

Start transfer
processing

a. Bit rate matching

b. Write control
program transfer
processing

c. Application
program transfer
processing

< Write end >

Start transfer
processing

a. Erase blocks
start address
transfer processing

Start transfer
processing

a.Transfer RAM
control register
(RAMCR) setting

b. Application b. Application
program transfer program transfer
processing processing

< Write end > < Write end >

Figure2.14 Transfer Processing in Each PC |/F Software M ode

Transfer Processing in Boot M ode (Figure 2.14, Process 1): PC I/F software transfer processing
details for boot mode are described in 1 to 3 below.
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1. Automatic bit rate matching (figure 2.14, sep 14)

Automatic bit rate matching on the host machine is conducted only when boot modeis
selected. Figure 2.15 shows processing for automatic bit rate matching.

oo

©)
F-ZTAT

[ micro- |

U computer |

o s

C a. Boot program startup >

Host machine

b. Continuous H'00 —»| C. Start automatic bit
H'00 send rate matching
e. H'00 receive |«— H'00 d. Send automatic bit rate
matching processing
end sign

Figure2.15 Automatic Bit Rate Matching

a. Apply 12V tothe F-ZTAT microcomputer’s Vpp pin and mode pin to start the boot
program.

b. Host machine sends a continuous H'00.

¢. The boot program measures receive data H'00 low period, and begins automatic bit rate
matching (setting transfer rate).*

d. Attheend of automatic bit rate matching the boot program sends an end sign H'00.
Host machine receives end sign H'00 for automatic bit rate matching.

Note: * Automatic bit rate matching (transfer rate setting) is determined by the F-ZTAT
microcomputer’ s operating frequency. The host machine sends H'00 continuously to
the F-ZTAT microcomputer at a transfer rate of 9600 bps, and ends automatic
matching receiving an end sign H'00. If unable to receive an end sgn H'00, the host
machine decrements the bit rate in steps (4800 bps to 2400 bps) and continues
sending until an end sign H'00 isreceived. If unableto receive an end sign H'00 at
2400 bps, the error message “FLASH ERROR-FLASH TIME-OUT ERROR” is
displayed on the host machine. For more information, see bit rate matching in the F-
ZTAT microcomputer hardware manual.
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2. Program/erase control program transfer processing (figure 2.14, step 1b)

Write control program transfer processing is conducted after the end of automatic bit rate
matching. Figure 2.16 shows program/erase control program transfer processing.

Mmoo

1o
i F-ZTAT
[ ] | micro-

I computer [/
Host machine ( Boot program >
a. Send write control H'55 —»| Receive transfer start sign
program transfer - ~
start sign b. H8/3434F and H8/3334YF
erase all flash memory areas
after receiving H'55
N 9 J
/c. H8/3048F sends H'AA after )
Receive HAA |€ HAA ———————————- receiving H'55. H8/3434F and
H8/3334YF send H'AA after
\_ erase end. )
e. Receive erase |¢-HFF -——————————- d. Send erase error sign if erase
error sign error occurs

Figure2.16 Write Control Program Transfer Processing (1)

a. The host machine sends out a start sending H'55 for the program/erase control program.

b. The H8/3434F and the H8/3334Y F boot program erases al areas of flash memory after
receiving H'55.

¢. The H8/3048F boot program sends an H'AA after receiving an H'55. (The H8/538F does
not send an H'AA.)
The H8/538F and H8/3048F shift to program/erase control program transfer processing (2).
The H8/3434F and the H8/3334Y F boot program sends an H'AA after erasing all areas of
flash memory.

d. If the H8/3434F and the H8/3334Y F boot program failed to erase flash memory correctly,
the program sends an H'FF as an erase error sign.

e. The host machine receives an erase error sign H'FF for H8/3434F and the H8/3334YF, and
displaysthe error message “FLASH ERROR-FLASH DEVICE ERROR”.

Figure 2.17 shows program/erase control program transfer processing (2).
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o

il®]
[ ] | Creror
[ micro-

H computer

o

Host machine C Boot program >

f. Send write control Byte count upper —»{ 0. Receive write control program
program byte count |«—Verify data ———  byte count

Byte count lower —
<+—Verify data

1 byte (binary) —»{ i. Receive write control program

h. Send write control
program

<+— Verify data -
j- H8/538F and H8/3048F erase
all flash memory areas

k. H8/3048F sends H'AA after

' ; AR erase end. H8/3434F and
HAA Teceive [« H'AA H8/3334YF send H'AA after
receiving write control program.

m. Receive error sign [¢-HFF ——-—-—-—--—--— L
|. Send erase error sign in the

event of erase error

n. Branch to write control
program

Figure2.17 Write Control Program Transfer Processing (2)

The host machine sends the number of bytes of the program/erase control program in order
from upper to lower bytes.

. The boot program sends verify data for the received number of bytesin byte unitsfor each
byte in sequence (echo back).

. The host machine sends the program/erase control program binary data in byte units. (Note:
PC I/F software converts FLASH.SUB files (Stype format) to binary data for transfer.)
The boot program transfers the received program/erase control program to the on-chip
RAM, and sends verify data in sequence in byte units (echo back).

After recelving the program/erase control program, the H8/538F and H8/3048F boot
programs erase the entire flash memory area.

. After erasing the entire flash memory area, the H8/3048F boot program sendsan H'AA.
(The H8/538F does not send H'AA.) After receiving the program/erase control program,

the H8/3434F and H8/3334Y F send H'AA and shift to application program transfer
processing.
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I. If the H8/538F or H8/3048F boot program failed to erase flash memory correctly, the
program sends an H'FF as an erase error sign.

m. The host machine receives an erase error sgn H'FF for H8/538F and H8/3048F, and
displaysthe error message “FLASH ERROR-FLASH DEVICE ERROR”.

n. The boot program branches to the program/erase control program transferred to the on-chip
RAM.

3. Application program transfer (figure 2.14, step 1c)

Application program transfer processing is done after theboot program erases flash memory.
Figure 2.18 shows application program transfer processing in boot mode.

[ ] 0
| F-ZTAT

| micro-
—— 4 computer
Host machine e

Ca. Input application program> C Write control program >

b. Send W w —»{ Receive W
Receive transmit enable sign («—X-ON (H'11) — c. Send transmit
enable sign
d. Send application program | application program —»| €. Receive application program
as one record and write to flash memory
T «+—X-ON (H'11l)—  f. Request application
program
Receive write end sign l«—ACK (H'06) — g. Application program
write end
i. Receive write error sign («-BELL (H'07) ~——--—-— h. Send write error sign

Figure2.18 Application Program Transfer Processing in Boot Mode

a. Enter the filename of the application program you are writing to flash memory in the host
machine.

b. The host machine sends a W command.

¢. The program/erase control program sends a send enablesign X-ON (H'11) and an
application program transfer request to the host machine.

d. The application program (S-type format) is sent as one record to the host machine.

e. The program/erase control program receives the application program and writesit to flash
memory.
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f. If the application program isnot thefinal record (S9, S8 record), the program/erase control
program sends an X-ON and requests an application program transfer to the host machine.

g. After programming, the program/erase control program sends a programming end sign
ACK (H'06).

h. If aprogramming error occurs, the program/erase control program sends a programming
error sign BELL (H'07).

i. The host machine receives the programming error sign BELL and displaysthe error
message “FLASH ERROR-FLASH WRITE ERROR".

Transfer Processing in User Program M ode (Figure 2.14, Process 2): PC |/F software transfer
processing in user program mode isdescribed in 1 and 2 below.

1. Transfer of start address of target erase blocks (figure 2.14, step 2a)

Transfer processing for the start address of the blocks to be erased is conducted after inputting
the application program to be written to flash memory is input in the host machine and after
selecting the blocks of flash memory for erasure. Figure 2.19 shows transfer for start address
for the objective erase blocks.

I:I o ]

1 F-ZTAT
[ micro- I
— H computer |;
Host machine e

o a. Program/erase control
Cb. Input application program> program startup

c.Send W W —» Receive W

Receive transmit . .
enable sign 4—X-ON (H'11)——  d. Send transmit enable sign

e. fSend address of blocks d one record send —»| f. Receive start address of
or erasure as one recor blocks for erasure as one

T_ Receive transmit , record , .
enable sign «—X-ON (H'11])—— g. Send transmit enable sign

h. Erase target block area

Receive erase end sign l«—ACK (H06) — 1 i. Send erase end sign
k. Receive erase error sign «--BELL (H'07) ————-—-- j. Send erase error sign

Figure2.19 Transfer Processing for Target Erase Blocks
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a

In user program mode the program/erase control program previously written to flash
memory istransferred to on-chip RAM for startup.

Enter the filename of the application program for writing to flash memory in the host
machine, and select the target blocks of flash memory for erasure.

The host machine sends a W command.

d. The program/erase control program sends a transfer data enable sign X-ON (H'11).
€. The host machine sends the start address (S-type format) of the blocks for erasure in one

record.

The program/erase control program sets the blodks for erasure from the received erase
blocks start address.

If the received erase blocks start addressis not the end record (S9, S8 record), the
program/erase control program sends an X-ON and requests transfer of the erase blocks
start address to the host machine.

. After recelving the erase blocks start address, the program/erase control program erases the

areas in the objective erase blocks.

The program/erase control program sends an ACK (H'06) as an erase end sign.

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

The host machine receives the a programming error sign BELL and displaysthe error
message “FLASH ERROR-FLASH ERASE ERROR".
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2. Application program transfer (figure 2.14, step 2b)

Application program transfer processing is done after flash memory erase. Figure 2.20 shows
application program transfer processing in user program mode.

e W W B e B e W e

1O
] F-ZTAT
[ micro-

i computer

g s s g s g s g

Host machine CProgram/erase control program>

Receive transmit enable sign

b. Send one record
application program

4— X-ON (H'11)— @. Send transmit enable sign

— Application program —» c. Receive application program
write to flash memory

Receive write end sign

0. Receive write error sign

«+—X-ON (H'11)—d. Request application program

<— ACK (H'06) —— e. Send application program
write end

<+ -BELL (H07) ————----- f. Send write error sign

Figure2.20 Application Program Transfer Processing in User Program Maode

a. After sending the erase end sign, the program/erase control program sends the tranamit
enable sign X-ON (H'11) and an application program transfer request to the host machine.

b. Send one application program record (S-type format).
¢. The program/erase program receives the application program and writes it to flash

memory.
d. If the application program

isnot the last record (S9, S8 record), the program/erase control

program sends an X-ON and an application program transfer request to the host machine.
e. After writing, the program/erase control program sendsa write end sign ACK (H'06).
f. If awrite error occurs, the program/erase control program sends awrite error sign BELL

(H'07).

g. The host machine receives the write error sign BELL, and displaysan error message
“FLASH ERROR-FLASH WRITE ERROR".
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Transfer Processing during Flash Memory Emulation by RAM (Figure 2.14, Process 3):
Transfer processing during flash memory emulation by RAM isdescribed in 1 and 2 below.

1. Transfer processing for RAM control register (RAMCR) setting (figure 2.14, step 3a)

RAMCR setting transfer processing is conducted after selecting flash memory emulation by
RAM. Figure 2.21 shows RAMCR setting transfer processing.

o

E St

micro-
H computer |
Host machine CProgram/erase control program>
a. Send R command R —»| Receive R
<—ACK (H'06) — b. Send ACK
c. Send RAMCR setting —— RAMCR setting—»| d. Receive RAMCR setting, set

RAMCR and overlap portion of
on-chip RAM to flash memory

Receive end sign «—ACK (H'06) —— e. Send RAMCR setting
end sign

Figure2.21 RAMCR Setting Transfer Processing

a. Host machine sends the R command.

b. After receiving the R command, the program/erase control program sendsan ACK.

c. After receiving the ACK, the host machine sends the RAMCR setting for the selected
overlap portion of flash memory in RAM.

The program/erase control program receives the RAMCR setting and setsthe RAMCR.
The program/erase control program sends an ACK after setting RAMCR.

® a
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2. Application program transfer (figure 2.14, step 3b)

Application program transfer processing (during flash memory emulation by RAM) is done
after the end of RAMCR setting transfer processing. Figure 2.22 shows application program
transfer processing during emulation.

F-ZTAT
micro-

I:I o

. computer |
Host machine _.._.._.p._.._.._

Ca. Input application program> C Write control program >

b. Send W w —»| Receive W

Receive transmit g v N (H'11)

. c. Send transmit enable sign
enable sign

e. Receive application

d. Send application — Application program —* " nro5ram and write to
program as one record on-chip RAM
? <+—X-ON (H'11)— f. Request application program
Receive write end sign «—ACK (H'06) —— g. Send application program

write end sign

h. Branch to application
program

Figure2.22 Application Program Transfer Processing during Emulation

a. Enter the filename of the application program you are writing to RAM in the host machine.
b. The host machine sendsa W command.

¢. The program/erase control program sends a send enablesign X-ON (H'11) and an
application program transfer request to the host machine.

d. Host machine sends application program (S-type format) 1 record.

e. The program/erase control program receives the application program and writesit to the
RAM area overlapping the flash memory area.

f. If the application program isnot thefinal record (S9, S8 record), the program/erase control
program sends an X-ON and requests application program transfer to the host machine.

g. After writing, the program/erase control program sends a write end sign ACK (H'06).
h. The program/erase control program branches to the application program.
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234 PC |/F Softwar e Program/Erase Control Program

In boot mode, the PC I/F software program/erase control program controls transfers to the
F-ZTAT microcomputer’ s on-chip RAM and write operations to flash memory. In user program
mode, the program/erase control program prewritten to flash memory istransferred to the on-chip
RAM and is started to control flash memory program and erase. During flash memory emulation
by RAM, the program overlaps a portion of RAM to flash memory area and writes the application
program to the overlapped RAM.

Figure 2.23 shows the configuration of the program/erase control program, and details of 1
through 10 in the figure are shown in the flowcharts on the following pages. The H8/3048F is
cited as an example for the method of flash memory program and erase.

For more information on flash memory program/erase see flash memory programming and erasure
in the relevant F-ZTAT microcomputer hardware manual.

Program/erase
control program
(figure 2.24)

Target erase Application Set flash
block area program memory emu-
erase write lation by RAM
(figure 2.25) (figure 2.31) (figure 2.34)
| |

(figure 2.30)

1
Flash Write to RAM
S-type format| | Target erase memory fS-typet Flash flash memory
receive block area set erase orma memory emulation
(figure 2.26) | | (figure 2.27) | |(figures 2.28 (f rﬁf:';/e%) (f J\r’;'tg 32) area
and 2.29) | |(l9ure 2. gure <. (figure 2.33)
I
Pre-write

Figure2.23 Program/Erase Control Program Configuration
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Figure 2.24 shows the management of the entire programming control program.

Program/erase control
program: main
I

C )

Initialize SCI: enable TXD1
pin, RXD1 pin and enable
send/receive

>l
>

R
received from host
machine?

W
received from host
machine?

by RAM

Set flash memory emulation

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

Erase target erase block area
(erase flash memory)

Yes

Flash memory erased?

Send write end sign ACK code
(H'06) to host machine

Yes

Write application program
(write to flash memory)

Yes

Write error?

Send write end sign ACK code
(H'06) to host machine

Application
program confirmed for flash
memory emulation by RAM?
(RAMCR’s RAMS bit

( Branch to application pro

No

=1?)
gram)

Figure2.24 Program/Erase Control Program: (Main) Flowchart
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Section 2 On-Board Programming Tools

Figure 2.25 shows the management of flash memory erasure.

C Target erase block area erase >
|

S-type format record receive
(target erase block area start address)

S-type
receive buffer has start
record? (SO record

received?)

Yes

»
>

No

S-type format record receive

(target erase block area start address)

Set target erase block area

S-type
receive buffer has end
code? (S9, S8 record
received?)

Erase flash memory

RTS

)

Send error sign BELL
code (H'07)

@ranch to W receive standby state)

Figure2.25 Target EraseBlock Area Erase Flowchart
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Figure 2.26 shows the S-type format record receive process.

< S-type format record receive >

Send transmit enable sign X-ON
code (H'11) to host machine

»!

|

Receive S-type format
(one-record receive)

Store receive data in S-type
receive buffer (work area set
in on-chip RAM)

S-type receive
+1 - S-type
add

ress

buffer address
receive buffer

One-record
receive ended? (receive data
= CR code H'0OD)

One-record
receive normal? (checksum
processing)

No

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

C

Branch to W receive

standby state

)

< RTS

)

Figure2.26 S-TypeFormat Record Receive Flowchart
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Section 2 On-Board Programming Tools

Figure 2.27 shows how to set erase block registers (EBR1, EBR2) for received S-type format

single record (target erase block start address).

( Set target erase block area )

S-type
receive buffer has end
record? (S9 record
received?)

Convert one-record (address
section) stored in S-type
receive buffer to binary data

Set address section to target
erase block area start address

Regard block area shown by
target erase block area start
address as the erase area and set
(in bit 1 of EBR1 and EBR2)

Yes

<
%

( RTS )

Figure2.27 Set Target Erase Block Area Flowchart

Figure 2.28 shows how to erase the block area (indicated by a 1 in the erase block register) and

conducts erase verify.

Set the timer's overflow cycle to the WDT overflow times listed intable 2.9.

Table2.9 Overflow Cycles

Frequency Value
10 MHz to 16 MHz H'AS7F
2 MHz to 10 MHz H'AS7F
1 MHz to 2 MHz (H8/3048F only) H'A57D
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Section 2 On-Board Programming Tools

< Flash memory erase >

All erase
block register bits (EBR1,
EBR2) = 0?

| | Prewrite | |

| SetFLMCR's VppEbit |

| Wait 5-10 ps*L |

| Set erase counternto 1 |

)
%

| Enable watchdog timer |

Set FLMCR'’s E-bit erase
mode to on

Wait (x) ms*?
|

Set FLMCR’s E-bit erase
mode to off

| Disable watchdog timer

0 ® ©

[ ]: Setting required for H8/3048F

Notes: 1. Set with software timer
2. x=6.25msx2"1(n=1,2, 3, 4)

Figure2.28 Flash Memory Erase (No. 1) Flowchart
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Figure 2.29 shows the flash memory erase (no. 2) process.

©, @

e

Set erase block start
address to verify address
—]

Set FLMCR’s EV-bit

erase verify mode to on
I

| Wait 4 ps* |
I
| Dummy write H'FF |
T Next block
| Wait 2 ps* | erase verify
Next block Verify \
i 0
erase verify (read data = H'FF?)
Address + 1 Erase all _ No
- Address target blocks erase verify
over?

Block final address?

No

n+l-n

Clear EBR1 and EBR2 bits
corresponding to erase blocks

Set FLMCR’s EV-bit
erase verify mode to off

Erase time
=50 ms?

erase blocks erase Double erase time x x 2 — x

verify over?

No

Yes

Erase
all target blocks
erase over?

Yes

|  Erase error detected
|

Yes

-

| Clear FLMCR's VppE bit |
: ®
C RTS >

Note: * H8/3434F and H8/3334YF erase time is fixed at 10 ms

Figure2.29 Flash Memory Erase (No. 2) Flowchart
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Figure 2.30 shows how to write H'00 to the entire target erase block area.

( Prewrite )

| SetFLMCR's VppEbit |

| Wait 5-10 ps*? |

»|
>

Set target erase block start
address from EBR1 and EBR2

>l
>

| Set write counterton =1 |

| Read flash memory data |

Invert read data and
write to flash memory*2

<
[~

Enable watchdog timer
[
Set FLMCR’s P-bit to switch
write mode on
I
| Wait (x) ps*3 |
I
Clear FLMCR's P bit to switch
write mode off
[
| Disable watchdog timer |
I
| Wait 4 ps*1 |

® @ ® ®
[ ]: setting required for H8/3048F.

H8/3434F, and H8/3334YF write
time is fixed at 10 ps to 20 pus.

Notes: 1. Set with software timer
2. Write with a byte transfer instruction
3. x=15pusx2*1(n=1,2,3,4,5,6)

Figure2.30 Prewrite Flowchart
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Section 2 On-Board Programming Tools

®

—

Prewrite Double write
next block timex x2 - X
Address + 1

Address

Read data = H'00?

Target
erase block end
address?

Yes Write error detected

No Yes

No Target erase

block prewritten?

Yes

<
l

| Clear FLMCR's VppE bit |
|

( RTS >

: Setting required for H8/3048F.
H8/3434F and H8/3334YF write
time is fixed at 10 ps to 20 ps.

Note: 4. Do not exceed a total write time of 1 ms

Figure2.30 Prewrite Flowchart (cont)
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Figure 2.31 shows how to manage the application program write.

< Application program write >

Receive S-type format record
(application program)

receive buffer contains
start record? (SO record

S-type
No

received?)

Receive S-type format record
(application program)

Yes

lapped with flash memory?
(RAMCR’s RAMS

RAM over-

bit = 17?)

Write to RAM overlapping
flash memory

No Send error sign BELL code
(H'07) to host machine

| | Flash memory write | |

;l
>

No

Write error occurred?

receive buffer contains
end record? (S9 record

Yes

S-type

received?)

Yes

A

v
(Branch to standby for W receive>

C

RTS )

Figure2.31 Application Program Write Flowchart
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Figure 2.32 shows how to convert the application program in S-type format record buffer to binary
data and writes it into flash memory.

< Flash memory write >

S-type
receive buffer contains
endrecord? (S9
record?)

| Set FLMCR's VppE bit |
|

| Wait 5 ps to 10 ps*? |
[

Set start address and end address
from S-record buffer contents

Set specified register for erase
block (set bit designating target
write block to 1)

>
|

Set write counterton =1

[
Do 2-byte read of S-record receive
buffer contents (S-type format
data section)

Convert read 2-byte data to
1-byte binary data

S-record receive buffer address + 2
- S-record receive buffer address

| Write binary data to flash memory |

) 4
© ® ©,
[ ]: Required setting for H8/3048F
[ : Required setting for H8/3048F, H8/3434F, and H8/3334YF

Note: 1. Set with software timer

Figure2.32 Flash Memory Write Flowchart
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® @

i

| Enable watchdog timer*2 |
I
Set FLMCR'’s P-bit to
write verify mode on
|
| Wait (x) ps*3 |
|

Clear FLMCR’s P-bit to
switch write verify mode off
I
Disable watchdog timer
[

Address + 1 Set FLMCR'’s PV-hit to Double the write
- Address | |switch write verify mode on time x x2 - x
[
| Wait 4 ps*1 n+1-n

Verify?
(read data = write

data) Clear FLMCR's PV-bit to
Yes switch write verify mode off

No

Clear FLMCR’s PV-bit to
switch write verify mode off No

End address? Yes
| Write error detected

< |

[~

| Clear FLMCR’S VppE bit |

l<

a ®
< RTS >

Notes: Setting required for H8/3434F and H8/3334YF write time is fixed at 10 to 20 ms
Overwrite required for H8/538F (products before June 95)
1. Set with software timer
2. Settimer overflow cycle (CKS2 =0, CKS1 =0, CKSO = 1)
3. x=15pusx2"1(n=1,2,3,4,5,6)

Figure2.32 Flash Memory Write Flowchart ( cont)
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Section 2 On-Board Programming Tools

Figure 2.33 shows how to write the application program to the RAM areaemulating the flash
memory area during flash memory emulation by RAM.

Write to RAM flash memory
emulation area

S-type receive
buffer contains final record?
(S9 record?)

Yes

Set start and end addresses of RAM
area emulating flash memory from

RAMCR values
I

Set write start and end addresses
from contents of S-record
receive buffer

Are write
start and end addresses
within the RAM's flash

memory emulation

Do 2-byte read of S-record
receive buffer
I
Convert read 2-byte data
to 1-byte binary data
I
S record receive buffer address + 2 Write error

- S record receive buffer address detected
T

Write address
+1 - write
address

Write binary data to RAM’s
flash memory emulation

End address?

Yes v

<
<

RTS

Figure2.33 Writeto RAM Overlapping Flash Memory Flowchart
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Figure 2.34 shows how to set flash memory emulation by RAM.
Set flash memory
emulation by RAM

Send ACK code (H'06)
to host machine

Receive RAM control register
(RAMCR) value from host machine

Set received value in RAMCR; overlap
flash memory area in portion of RAM

Send RAMCR setting ended sign
ACK code (H'06) to host machine

( RTS )

Figure2.34 Set Flash Memory Emulation by RAM Flowchart
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Section 3 Examples of Use with User Machine

3.1 User Machine for On-Board Programming

The type of circuitry shown in figure 3.1 is needed to conduct on-board programming/erasure for
the F-ZTAT microcomputer in the user machine usng the adapter board. Parts 1to 3in figure 3.1
are described in sections 3.1.1t0 3.1.3.

I:I 3. Reverse current protection circuit

Host

Rs-232c | Machine | s=pe=pg @ @ @Q
] g
- — \d
I_l [ T 01 d Protection circuit —|
Q QE:::::] % - Protection circuit H Vpp
Q Q | 4 Vee3Viosv F-ZTAT
¢ D QE::] \ micro-
User machine Se=c || computer
I#IJQ @ © \ | reset circuit RES
RXD1
Adapter board ,|:
TXD1
! =0
J1 D
User machine
1. User machine 2. Reset circuit

connector

Note: * H8/538F, H8/3048F: MD2 pin
H8/3434F, H8/3334YF: MD1 pin

Figure3.1 User Machine for On-Board Programming/Erasure
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Section 3 Examples of Use with User Machine

311 User M achine Connector

Attach the adapter board to the connector on the user machine as shown infigure 3.2.

O O O
H__oEH_oFH_of AT [
L1 | ®
R & —O
@ MD*
alalalalalalat
‘ ® Vep
(o]
oooooo @ Vpp 3 V to 5V
nOO0noan F-ZTAT
o @ | RES micro-
computer
® RXD1
@ TXD1
1
Y O
A
(I D9
Adapter board Connector on User machine *: Mode pin
user machine side
(Manufacturer:
Koku Denshi,

model:
IL-S-8P-S2L2-EF)

Figure3.2 User Machine Connector Attachment
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Section 3 Examples of Use with User Machine

3.12 Reset Circuit

Connect the adapter board’ sreset pin to the user machine reset circuit as shownin figure 3.3.

User machine reset circuit

Vee

NO000000

[¢)
) Reset
OUOO0O0T pin

O 'S 1 RES|| F-ZTAT
micro-

NO000000

O /l computer
(o)
OO000000

O

Adapter board

User machine

Figure3.3 Reset Circuit
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Section 3 Examples of Use with User Machine

3.13 Rever se Current Prevention Circuit

When inserting a pull-up resistor at the F-ZTAT microcomputer’sVpp pin, it is necessary to insert
adiode to prevent reverse current in the Vcc line when 12 V is applied from the adapter board
(figure 3.4). The mode pin must also have a diode when a pull-up resistor is connected (mode pin
set to 1) in order to set the microcomputer’ s operation mode. (When conducting a pull-down to
GND (maode pin set to 0), insert the resistor and connect to GND.) Also connect a by-pass
capacitor near the Vpp pin.

L] Vee
A
Eo |
Vep
Annnonl pin O
) 12V
ajajuiajein O 1 1T— Vpp
Annoonr ,l ,l Vee F-ZTAT
) 0.01puF 1.0pF micro-
O computer
Mode
|
@ 12V
O Mode
O el
Adapter board

User machine

Figure3.4 Reverse Current Prevention Circuit

Note: With the H8/538F and H8/3048F, the Vpp pin and WDT reset output (RESO) are
combined. Take care when using as areset output pin, as adelay is caused in the reset
output rise and fall due the effect of the pull-up resistor and by-pass capacitor connected to
the Vpp pin.
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3.2 SCI Switching Circuit Example

When conducting on-board programming in boot mode, the boot program loaded in the F-ZTAT
microcomputer uses SCI channel 1 (TXD1, RXD1) to interface with the host machine. Employing
SCI1 with the user system therefore requires an SCI1 switching circuit inthe user machine. If you
use SCI1in user program mode, and employ PC |/F software and the adapter board, an SCI1
switching circuit is also required. The SCI switching circuit is detailed in sections 3.2.1 and 3.2.2.

321 SCI Switching Circuit Configuration

Figure 3.5 shows the SCI switching circuit configuration. During on-board programming, the
circuit detects 12 V applied to the Vpp pin and switches from user system SCI to the programming
SCI. At the end of a programming operation, the absenceof 12 V at the Vpp pin is detected, and
the circuit switches back from the programming SCI to user system SCI.

12-V detector

circuit i
' SCI switching signal
|
— | O
|
O .
|
TXD1 ’
\ F-ZTAT
Q - - TXD1 micro-
. SCI switching computer
RXD1 | Programming SCI circuit
Q —————————————————— > » RXD1
A
Adapter board connector E) ””””” i
User system SCI 2
e 2O

User machine

Figure3.5 SCI Switching Circuit Configuration
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3.22 SCI Switching Circuit Operation
Har dwar e Specification:

» Detects 12V applied to the Vpp pin during on-board programming.
*  Ondetecting 12V, outputs SCI switching circuit switching signal.
» SCI switching circuit inputs switching signal to switch SCls.

Circuit Diagram: Figure 3.6 showsthe SCI switching circuit operating at Vcc =5V. TheVcc
monitor ciruit and 12 V detection circuit are sample circuitsbased on Vee= 5 V. If used with Vcc
lessthan 5V, therefore, the circuitswill need to be revised.

If the H8/538F or H8/3048F Vpp pin is not used as the RESO pin by the user system, when the
SCI switching circuit in the circuit example shown in figure 3.6 is configured, the Vpp pin should
be connected to the 12 V detection circuit. (The Vcc monitor circuit need not be connected.)
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User system SCI
————— 12-V detector circuit r——————————.v VAN

30kQ | HA17901 ] 33K %

\%

|

|

|

|

|

|

I

I

!

L —aef* !
16 kQ 10 kQ :
' |

|

|

|

—1

Vep 20 kQ j 20kQ
input

=Vcc monitor circuit - —-——g=-——---——

HA1790]

|

|

|

|

:

l ,% 41 kQ
|

|

| HZ6HC1| 7 20 kQ
|

|

Switching signal
Switching signal

Vee
4.7kQ
Ot 11 L
Vep hi hi HC126 | 4Vee
10WF 0.01pF ) 4.7kQ F-ZTAT
G TXD1 micro-
v computer
TXD1 HC125 cc
] I HC126 41k
N
O > e——RXD1
RXD1 HC125 O

'— Switching circuit—

Figure3.6 SCI Switching Circuit Diagram
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Har dwar e Oper ation:

» The Vce monitoring circuit outputs Vpp voltage to the 12-V detector circuit when 12V is
applied (approx. 6.5 V) to the Vpp pin.

e The 12-V detector circuit senses 12 V applied to the Vpp pin (approx. 10.9 V) and outputs a
low level switching signad tothe SCI switching circuit. When a voltage of about 7.6 V or less
is detected, the circuit outputs ahigh level switching signal to the SCI switching circuit. Figure
3.7 shows the input/output characteristics of the 12-V detector circuit.

12 V on (high to low switching) 12 V on (low to high switching)
5 5
Switching 3r Switching 3
signal | signal
output (V) output (V)
L1 | | | Y | | L
0 2 4 6 8 10 12 0 2 4 6 8 10 12
Vpp pin voltage (V) Vpp pin voltage (V)

Figure3.7 12-V Detector Circuit I/O Characteristics

» The SCI switching circuit inputs a switching signa from the 12-V detector circuit, and
switchesto the user system SCI if the level ishigh, and to the programming SCI if the level is
low.
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3.3 Reset Buffer Circuit Example

The reset buffer circuit switches between the signa from the reset switch in the user machine and
the reset signal input from the adapter board during on-board programming. Figure 3.8 shows the
reset buffer circuit configuration.

O

RES

Q > Reset buffer »  User reset > RES F'Z.TAT
circuit - circuit > micro-
> computer
User reset
SwW O

Adapter

board

connector

User machine

Figure 3.8 Reset Buffer Circuit Configuration
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331 Reset Buffer Circuit Operation

Har dwar e Specification: Switches between reset signal from the adapter board and the user
system reset signal.

Figure 3.9 showsthe circuit diagram.

User power-on
reset circuit

Vee
O
Vee

Py PN RES F-ZTAT
___ micro-
RES l i computer

Reset buffer circuit /I
O

Adapter
board
connector

User reset switch

User machine

Figure3.9 Reset Buffer Circuit Diagram
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Har dwar e Oper ation: The reset buffer circuit inputs areset sgnal from the adapter board and
switchesthe F-ZTAT microcomputer’sreset pin high and low by switching the base of the
transigtor (2SCI1213) on/off (table 3.1).

Table3.1 RESET Buffer Circuit Operation

Adapter Board Reset

Signal Input HCO04 Output Transistor On/Off F-ZTAT Reset Pin
High Low Off High
Low High On Low
High impedance* Low Off High

Note: * When adapter board and user machine are not connected.
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Section 4 On-Board Programming Methods

4.1 On-Board Programming Methods

This section detail s the operation method when writing application programs tothe F-ZTAT
microcomputer in the user system employing boot mode and user program mode. For more
information on the operation method for the adapter board and PC I/F software see the relevant
user manual.

411 On-Board Programming Prepar ation

Connect the user machine and adapter board, and the host machine. See section 3.1, User Machine
for On-Board Programming, for the connection method for the user machine and adapter board.

RS-232C

Host machine—g

[ I_l - 2
e~ o __ |
QE::] QE:::] *o [ F2
QE:::]GQDE:%] @%\ computerO
HHHHmm [ :Eocmxm:

Adapter board User machine

D

Figure4.1 User Machine/Adapter Board and Host M achine Connections

Set the adapter board jumper pin to supply power to the adapter board either from the user side or
from the 5-V (DC) supply. When supplying power from the 5-V (DC) connect to the 5-V (DC)
connector on the adapter board.
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Jumper Pin Setting Description

1 2
O Q’ Supplies Ve (5 V) from
O : external power supply
3 4

JP1

—HO (O : open
1 2
O O__ Supplies Ve (3V 1o 5V) _O Q__ : Short

JP1 from user machine

OO+

Figure4.2 Jumper Pin Settings

Note:  When you supply power to the adapter board from the user machine, note that the adapter
board’ s current consumption is 500 mA (5-V supply) and 900 mA (3-V supply). Be sure
to check the capacity of the power supplied.

412 Programming in Boot Mode

Programming in boot mode isdescribed in steps 1 to 7 below. Y ou will need the adapter board
and PC |/F software (version 2.0).

1. Connect the user machine and adapter board and host machine. See section 4.1.1, On-Board
Programming Preparation, for user machine/adapter board details.

2. Switch on the user machine power. When supplying adapter board power from an external
source, switch on the adapter board power switch. The adapter board’s POWER ON LED will
light (green).

3. Set the adapter board’s mode switch to boot mode (figure 4.3).
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Section 4 On-Board Programming Methods

x
\ ﬁ /l WI‘ —\ 7 Boot mode

Figure4.3 Programming Mode Switch Setting

4. Start the PC I/F software on the host machine. The PC I/F software operation method (1) for
boot mode is shown bel ow:

ASFLASH (RET) ------mmmmmm oo @
F- ZTAT M CRO COVPUTER ON- BOARD PURGE/ WRI TE TOCOL Ver2.0
Copyright(c) Renesas Technol ogy Cor p.

Li censed Material of Renesas Technol ogy Corp.

Boot Program Mode (Y/N)?  Y-oommmmmmmm e - (b)
<User Board Setting in Boot Program Mode>------------- (©
Charge 12 V at Vpp and MODE pin!

(Boot Program Mode)

And then rel ease RESET signal.

| nput any key!

Description:

a. Start up PC I/F software.

b. Enter Y for boot mode.

¢. The hardware setting sequence for boot mode startup isdisplayed.
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5. Pressthe adapter board' s transfer switch to apply 12V to the Vpp and mode pins. When 12 V
isapplied the adapter board’sVpp ON LED lights (red). The F-ZTAT microcomputer starts
the boot program.

Start/
stop N

wits Py

Vpp 0on LED (red)

I\JELI T When 12 V supplied

Figure4.4 Programming Start Operation

6. Operate PC I/F software from the host machine. The PC |/F software operations (2) for boot
mode is shown below:

Input any kKey!-------cmmmmmmmaaa o @)
Send the Boot programto MCU------------- (b)
Kkkkkkkkkkkhkkhhhhhhhkkkkkkd _ _ _ _ _ _ o _____ (C)
Fi ni sh sending the User program --------- (d)
W FI LENAME. MOT- - - - - - s e e e e e e e oo - - G)
Transfer data address OOOOXXXX----------- (f)
Q (RET)----mmmmmmmee e ©
Description:
a Input any key.

b. Display shows that automatic bit rate matching for the F-ZTAT microcompuiter is under
way and that the program/erase control program isbeing sent.

C. A string of asterisks (*) isdisplayed while the boot program erases al areas of flash
memory.

d. Display showsthat transfer of the program/erase control program to the F-ZTAT
microcomputer is complete.

e. Input the application program filename using the W command.
f. Display showsthat the application program is being transferred.
g. End PC I/F software with the Q command.
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7. Pressthe adapter board' s transfer switch to stop the 12-V supply to the Vpp pin and mode pin.
The Vpp ON LED (red) goes off. The F-ZTAT microcomputer in the user machine starts the
application program.

Start/
stop ;
[\ ﬁ /| Vpp on LED
12 V supply stopped

g

Figure4.5 End of Programming Operation

4.1.3 User Program M ode Prepar ation

Preparation for user program modewith PC |/F software (version 2.0) isdescribed in steps 1 to 4
below.

1. Programsrequired for user program mode

The programs shown in figure 4.6 are needed for user program mode. First write these
programs with the PROM writer in boot mode as part of the application program.

Processing in each of the programs listed in figure 4.6 is described in figure 4.7.
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On-chip flash memory

2 Application program —
( b. Vpp flag detection program >

O (X
‘i:%icrtjgrﬁ;—uter
00
K
o QOO

User machine

( c. RAMS bit detection program >

C d. RAM transfer program >

( e. Program/erase control program >

- /

: Programs required for user program mode
(write as part of the application program)

Note: Programs required for user program (write as part of the application program).

Figure4.6 Programs Required for User Program Mode

Description:
a. Application program: Controlsthe user system (program the user creates)

b. Vpp flag detection program: Detect the Vpp flag in the flash memory control register
(FLMCR) (Vpp = 12 V) created by user.

¢. RAMS hit detection program: Detects RAMS bit in the RAM control register (RAMCR)
signifying that the flash memory emulation by RAM application program is running.
(Created by user.) Thisisnot required when not using flash memory emulation by RAM.
Note that PC I/F software cannot be used with the H8/3434 and H8/3334YF in flash
memory emulation by RAM since the RAM areafor transfer of the program/erase control
program is too small.

d. RAM transfer program: Transfers the program/erase control program to RAM during user
program mode startup (created by user).
e. Program/erase control program: Controlsreceiving of application programs operating in

RAM and write/erase to flash memory during user program mode (program controlling
write/erase operations of PC |/F software).
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2. User program mode startup procedure: Figure 4.7 shows this procedure.

User program mode
execution procedure

User program

mode startup 12 V10 Vpp pin on

[«
<

a. Vpp flag = 1?

No

A

b. RAMS bit =17

Yes

c. Program/erase control

. program transfer processing
Application program run |

d. Flash memory write/
erase processing

Flash
memory emulation by
RAM running?

Yes

User program mode end 12 V to Vpp pin OFF

Cwm

: Processing by Vpp flag detection program

: Processing by RAMS bit detection program
. Processing by RAM transfer program

. Processing by program/erase control program

LA

Figure4.7 User Program Mode Startup Procedure
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Description:

a. The Vpp flag detection program detects the Vpp flag in the flash memory control register
(FLMCR). User program mode is sarted up when the Vpp flag =1 (Vpp pin = 12 V).

b. The RAMS bit detection program detects the RAMS bit in the RAM control register
(RAMCR). If the RAMS bit = 1, the application program to check parameters and other
data in flash memory emulation by RAM is started up. (In the case of H8/3434F and
H8/3334YF, it is necessary to perform alogical OR on the RAMS bit and RAMO bit in
addition to checking the RAM S hit.) Note that thisis only required during flash memory
emulation by RAM. PC I/F software cannot be used with the H8/3434F and H8/3334YFin
flash memory emulation by RAM since the RAM areafor transfer of the program/erase
control program istoo small.

¢. The RAM transfer program transfers the PC |/F software program/erase control program
written in flash memory to RAM. After transfer, the program/erase control program in
RAM is gtarted up. The PC I/F software program/erase control program operates in the
F-ZTAT microcomputer’ s on-chip RAM area (RAM area for transfer of the program/erase
control program during boot mode). When transferring the program/erase control program
to the RAM area during user program mode, transfer to the on-chip RAM area (e.g., when
operation mode = 7, operation isat RAM area addresses H'FF300 to H'FFFOF.)

d. The program/erase control program erases the flash memory block area to which you are
writing the application program, receives the application program from the host machine,
and writesit to flash memory. When running flash memory emulation by RAM, the control
program overlaps a portion of RAM to flash memory (RAMCR setting), writes the
application program received from the host machine, and then starts up the application
program.

3. Transfer rate setting

In user program mode, set the F-ZTAT microcomputer transfer rate (SCI chl) with the RAM
transfer program or program/erase control program. The host machine can be set to 9600,
4800, and 2400 bps.

4. Writing program/erase control program to flash memory

The write address for the PC |/F software program/erase control program isfixed in the
F-ZTAT microcomputer’ s on-chip RAM area (in boot mode, the RAM areafor transfer of the
program/erase control program). Therefore, when writing the program/erase control program
to flash memory with PC I/F software, it is necessary to specify an offset (change the write
address to an address in flash memory). The following is a description of how to write to flash
memory the program/erase control program for the H8/3048F. With the H8/3048F (operation
mode = 7), the write address of the on-chip RAM area isH'FF300 to H'FFFOF. For details of
the write method in boot mode, please refer to section 4.1.2, Programming in Boot Mode.
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Boot Program Mode (Y/N)? Y

<User Board Setting in Boot Program Mdde>
Charge 12 V at Vpp and MODE pin!

(Boot Program Mode)

And then rel ease RESET signal.

| nput any key!

Send the Boot programto MCU

R S S S SRR S b ok b R

Fi ni sh sendi ng the User program
SWUSER MOT (RET) --------mmmmmmmm oo o @
Transfer data address 0000XXXX

: O FFF20700 (RET)-------msmmmmmmmmmmmmn- (b)
: W FLASH, SUB (RET) - --------s-=mmmmmmmmmn- (©)

Transfer data address 0000XXXX

Description:
a. Input the filename of the application program with the W command.

b. Specify the write address offset with the O command. In this case the program/erase
control program write address changes to flash memory address H'1FAQO. Specify the
offset 32-bit hexadecimal code.

Example: H'000FF300 + offset = H'0001FAQQ
offset = H'0001FA00 to H'000FF300
= H'FFF20700 (2's complement)
¢. Enter the program/erase control program filename with the W command.
d. End PC I/F software operation with the Q command.

414 Programming in User Program Mode

Programming in user program mode is described in steps 1 to 7 below. Youwill need the adapter
board and PC I/F software (version 2.0).

1. Connect the user machine and adapter board and host machine. See section 4.1.1, On-Board

Programming Preparation, for user machine to adapter connection board details.
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2. Switch on the user machine power. When supplying adapter board power from an external
source, switch on the adapter board power switch. The adapter board’s POWER ON LED will
light (green).

3. Set the adapter board’s mode switch to user program mode (figure 4.8).

\ ﬁ /] = —‘Nm program mode
I TN

Figure4.8 Programming Mode Switch Setting

4. Start the PC I/F software on the host machine. The PC I/F software operation method (1) for
user program mode is asfollows:

ASFLASH (RET) - - - - - mmmmmm e e e e e e e @
F- ZTAT M CRO COVPUTER ON- BOARD PURGE/ WRI TE TOCOL Ver2.0
Copyright(c) Renesas Technol ogy Cor p.

Li censed Material of Renesas Technol ogy Corp.

Boot Program Mode (Y/N)? N (b)

<User Board Setting in Boot Program Mdde>------------- (©
Charge 12 V at Vpp and MODE pin!

(User Program Mode)

| nput any key!

Description:

a. Start up PC I/F software.

b. Enter No (N) to select user program mode.

¢. The hardware setting sequence for user program mode startup is displayed.
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5. Pressthe adapter board' s transfer switch to supply 12 V to the Vpp pin. The adapter board's
Vpp on LED (red) lightsat thistime. The F-ZTAT microcomputer goes into user program
mode (figure 4.9).

Start/
stop N
\ ﬁ /] /

Vpp 0on LED (red)

|_ T Indicates 12-V supply
to Vpp pin

Figure4.9 Start Programming Operation

6. Operate PC I/F software on the host machine. The PC |/F software operation method in user
program mode (2) is as follows:

BAUDRATE (1:9600 2:4800 3:2400) 1------------- @
Input any key!---------mmmm (b)
WFILENAME, MOT- - - - - - - oo e o e o - (c)

Erase Bl ock address 00000000-00003FFF(Y/ N) ?Y--- (d)

Transfer data address OO00OXXXX---------unoomn-- (e

D Qe (f)

Description:

a. Set the host machine transfer rate. In this case the transfer rate is 9600 bps.

b. Enter any key. The host machine goesto command input state.

c. Enter the filename of the application program with the W command.

d. Enter Y. Select erase for the flash memory block area you want to write the application
program to. During user program mode, the flash memory is erased by the program/erase
control program.

e. A “Sending application program” message is displayed.

End PC |/F software operation with the Q command.
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7. Pressthe adapter board' s transfer switch to stop the 12-V supply to the Vpp pin and mode pin.
The Vpp ON LED (red) goes off (figure 4.10). The F-ZTAT microcomputer in the user
meachine starts the application program.

Start/
stop

&
Wi Vop on LED

L 12-V supply stopped
=

Figure4.10 End of Programming Operation

415 Operation Method for Flash Memory Emulation by RAM

The operation method for flash memory emulation by RAM in user program mode isdescribed in
1to 10 below, usng H8/3048 as an example. Y ou will need the adapter board and PC I/F software
(version 2.0).

1. Connect the user machine and adapter board and host machine. See section 4.1.1, On-Board
Programming Preparation, for user machine to adapter connection board details.

2. Switch on the user machine power. When supplying adapter board power from an external
source, switch on the adapter board power switch. The adapter board’s POWER ON LED will
light (green).

3. Set the adapter board’s mode switch to user program mode (figure 4.11).

\ ﬁ /] WI‘ —\ Nw program mode
e l

Figure4.11 Programming Mode Switch Setting
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4. Start the PC I/F software on the host machine. The PC I/F software operation method (1) for
flash memory emulation by RAM isasfollows:

ASFLASH (RET) - - - - - mmmmmm e e e e e e e e @
F- ZTAT M CRO COVPUTER ON- BOARD PURGE/ WRI TE TOCOL Ver2.0
Copyright(c) Renesas Technol ogy Cor p.

Li censed Material of Renesas Technol ogy Corp.

Boot Program Mode (Y/N)? N (b)

<User Board Setting in Boot Program Mode>------------- (©
Charge 12 V at Vpp pin!

(User Program Mode)

| nput any key!

Description:

a. Start up PC I/F software.

b. Enter N to select user program mode.

¢. The hardware setting sequence for user program mode startup is displayed.

5. Pressthe adapter board' s transfer switch to supply 12 V to the Vpp pin. The adapter board's
Vpp ON LED (red) lights at thistime (figure 4.12). The F-ZTAT microcomputer goes into
user program mode.

Start/
StOp \ | /

[\ﬁ/] /@\

Vpp 0on LED (red)

|_ T Indicates 12-V supply
to Vpp pin

Figure4.12 Transfer Switch Operation
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6. Operate PC I/F software on the host machine. The PC |/F software operation method in flash
memory emulation by RAM (2) isasfollows:

BAUDRATE (1:9600 2:4600 3:2400) ?1 (RET)------------ @
Input any key!----------mmmm (b)
R (RET) ----mmmmm e e e e oo (©
RAM Emul ati on 0001F000 OOO1F1FF (Y/N) 2Y------------- (d)
W FI LENAVE. MOT 1F000 1F1FF (RET)-------ccmmmmmmmmmmmao oo - (e
Transfer data address 0000OXXXX-----------mommmmanmaa oo )
Description:

a. Set the host machine transfer rate. In this case the transfer rate is 9600 bps.

b. Enter any key. The host machine goesto command input state.

¢. Overlap flash memory and portion of RAM with the R command.

d. Input Y to overlap flash memory area addresses H'1F000 to H'1F1FF in a portion of RAM
(H8/3048F sets RAMCR).

e. Enter the application program with the W command, and write data to addresses H'1F000
to H'F1FF. (Note: During flash memory emulation by RAM, datawrite is only valid for the
flash memory area overlapping the RAM portion.)

f. A “Sending application program” is displayed sent to addresses H'1F000 to H'F1FF. The
write operation takes up a portion of the overlapped RAM.
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7. The F-ZTAT microcomputer in the user machine starts the application program when the Vpp
pinhas 12V supplied to it (figure 4.13).

RS-232C

Host machine

=
I N Iy |

QE::] QE:::]E::]

«~—

Logic analyzer

Oscilloscope

pvavar - J
Pa¥aV
AN
Pava¥i PN

F-ZTAT
micro-
computer

0 0
mcn%]ﬁ[
L ooy O
T

(12 V supplied to Vpp pin)

Adapter board

User machine

Figure4.13 Application Program Startup

8. When changing or fixing data, and writing overlapping RAM contents to flash memory, reset
the F-ZTAT microcomputer in the user machine (with the user machine’s reset switch) and
write in user program mode.

RAMCR isinitialized with reset signal input and cancels RAM overlap (figure4.14).

Host machine

( Reset on )

RS-232C
Y
PR i iy iR =R{CIC)
| - - " F-ZTAT
[ . «— J| micro-
0] Qmﬁ @@ computer
gD oo/| G

#Q@@m 5 ]5.; Soaw

Adapter board

(12 V supplied to Vpp pin)

User machine

Figure4.14 User Program Mode Startup by User Machin€ sReset Switch
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9. Inflash memory emulation by RAM, when rewriting data, perform step 6 above. When writing
overlapping RAM contents to flash memory, operate PC |/F software as follows:

R—(RET) ---mmmmm oo e oo oo @

W FI LENAME. MOT 1F000 1F1FF (RET)-------------------- (b)
Erase Bl ock address 0001FO00-0001F1FF(Y/ N) ?2Y---------- (©
Transfer data address OO00OXXXX-------ccmmammmaomaaonn (d)
Qe ©
Description:

a. Cancel flash memory emulation by RAM.

b. Enter the application program with the W command, and write to addresses H'1F000 to
H'1F1FF.

c. Enter Y. Select flash memory block area erase for the application program write operation.
The program/erase control program erases the specified block area of flash memory.

d. The“Sending application program” is displayed.
e. End PC I/F software operation with the Q command.

10. Press the adapter board’ s transfer switch to stop the 12-V supply tothe Vpp pin and mode pin.
The Vpp ON LED (red) goes off (figure 4.15). The F-ZTAT microcomputer in the user
machine starts the application program.

Start/
stop

S
wi Vop o LED

L Indicates 12-V supply to

T IEELI Vpp has been stopped

Figure4.15 End of Programming Operation
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