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Notice

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

owned subsidiaries.

(Note2) “Renesas Electronics product(s)” means any product developed or manufactured by or for Renesas Electronics.
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Notes regarding these materials

This document is provided for reference purposes only so that Renesas customers may select the appropriate
Renesas products for their use. Renesas neither makes warranties or representations with respect to the
accuracy or completeness of the information contained in this document nor grants any license to any
intellectual property rights or any other rights of Renesas or any third party with respect to the information in
this document.
Renesas shall have no liability for damages or infringement of any intellectual property or other rights arising
out of the use of any information in this document, including, but not limited to, product data, diagrams, charts,
programs, algorithms, and application circuit examples.
You should not use the products or the technology described in this document for the purpose of military
applications such as the development of weapons of mass destruction or for the purpose of any other military
use. When exporting the products or technology described herein, you should follow the applicable export
control laws and regulations, and procedures required by such laws and regulations.
All information included in this document such as product data, diagrams, charts, programs, algorithms, and
application circuit examples, is current as of the date this document is issued. Such information, however, is
subject to change without any prior notice. Before purchasing or using any Renesas products listed in this
document, please confirm the latest product information with a Renesas sales office. Also, please pay regular
and careful attention to additional and different information to be disclosed by Renesas such as that disclosed
through our website. (http://www.renesas.com )
Renesas has used reasonable care in compiling the information included in this document, but Renesas
assumes no liability whatsoever for any damages incurred as a result of errors or omissions in the information
included in this document.
When using or otherwise relying on the information in this document, you should evaluate the information in
light of the total system before deciding about the applicability of such information to the intended application.
Renesas makes no representations, warranties or guaranties regarding the suitability of its products for any
particular application and specifically disclaims any liability arising out of the application and use of the
information in this document or Renesas products.
With the exception of products specified by Renesas as suitable for automobile applications, Renesas
products are not designed, manufactured or tested for applications or otherwise in systems the failure or
malfunction of which may cause a direct threat to human life or create a risk of human injury or which require
especially high quality and reliability such as safety systems, or equipment or systems for transportation and
traffic, healthcare, combustion control, aerospace and aeronautics, nuclear power, or undersea communication
transmission. If you are considering the use of our products for such purposes, please contact a Renesas
sales office beforehand. Renesas shall have no liability for damages arising out of the uses set forth above.
Notwithstanding the preceding paragraph, you should not use Renesas products for the purposes listed below:

(2) artificial life support devices or systems

(2) surgical implantations

(3) healthcare intervention (e.g., excision, administration of medication, etc.)

(4) any other purposes that pose a direct threat to human life
Renesas shall have no liability for damages arising out of the uses set forth in the above and purchasers who
elect to use Renesas products in any of the foregoing applications shall indemnify and hold harmless Renesas
Technology Corp., its affiliated companies and their officers, directors, and employees against any and all
damages arising out of such applications.
You should use the products described herein within the range specified by Renesas, especially with respect
to the maximum rating, operating supply voltage range, movement power voltage range, heat radiation
characteristics, installation and other product characteristics. Renesas shall have no liability for malfunctions or
damages arising out of the use of Renesas products beyond such specified ranges.
Although Renesas endeavors to improve the quality and reliability of its products, IC products have specific
characteristics such as the occurrence of failure at a certain rate and malfunctions under certain use
conditions. Please be sure to implement safety measures to guard against the possibility of physical injury, and
injury or damage caused by fire in the event of the failure of a Renesas 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 applicable measures. Among others, since the
evaluation of microcomputer software alone is very difficult, please evaluate the safety of the final products or
system manufactured by you.
In case Renesas products listed in this document are detached from the products to which the Renesas
products are attached or affixed, the risk of accident such as swallowing by infants and small children is very
high. You should implement safety measures so that Renesas products may not be easily detached from your
products. Renesas shall have no liability for damages arising out of such detachment.
This document may not be reproduced or duplicated, in any form, in whole or in part, without prior written
approval from Renesas.
Please contact a Renesas sales office if you have any questions regarding the information contained in this
document, Renesas semiconductor products, or if you have any other inquiries.
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1. Overview
This application note describes how to use the Renesas Flash Development ToolKkit.

The target devices are the following three series:

1) H8/300H Tiny Series (H8/3694F)

@) H8S Family (H8S/2378F)

3) R8C/Tiny Series (R5F21154)

2. Functions of the Flash Development Toolkit

The Renesas Flash Development Toolkit is an on-board flash programming tool for Renesas F-ZTAT microcomputers,
which offers a sophisticated and easy-to-use graphical user interface.

When it is used with Renesas High-performance Embedded Workshop (HEW), it provides users who develop
embedded application software using Renesas F-ZTAT microcomputers with an integrated development environment.
The Flash Development Toolkit can also be used as an editor for S-record and hexadecimal files.

Note: F-ZTAT (Flexible-Zero Turn Around Time) is a trademark of Renesas Technology Corp.

2.1 Main Functions

The Flash Development Toolkit has the following main functions:

o Connecting a device: Connects a device to the interface of the Flash Development Toolkit.

o Disconnecting the device: Disconnects the device from the interface of the Flash Development Toolkit.

e Erasing in blocks: Opening the "Erase Block™ dialog erases all or specific blocks in flash memory on the device.

o Checking the blank status: Checks whether the flash section on the target device is blank.

o Uploading data: Uploads data from the target device.

» Downloading a target file: Downloads an active file using the hexadecimal editor.

o Returning a checksum: Returns a checksum of data in flash memory.

o Specifying a flash area: Sets a flash area in which non-programming (such as uploading and blank check) operations
are to be performed.

The Flash Development Toolkit is available in the simple interface mode and the basic simple interface mode in which
you can operate the kit easily. This application note describes the basic simple interface mode in which you can easily
program the specified file in a microcomputer.

For details, refer to Renesas Flash Development Toolkit 3.4 User's Manual.



The graphical user interface screen of the Flash Development Toolkit is shown in Figure 2-1.
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Figure 2-1 Graphical User Interface of the Flash Development Toolkit



2.2 Basic Simple Interface Mode

The basic simple interface mode allows you to easily write a program or data in flash memory on the target device
without creating a project and registering and storing device information.

This mode is called by selecting "Flash Development Toolkit 3.4 Basic" in the Start menu. This mode is used to
simplify the look and feel of the Flash Development Toolkit.

In the basic simple interface mode, any previous settings are restored at the start-up. To change the device, kernel, or
port settings, select [Options -> New Settings...]. The wizard is started up and collects new settings.

shows the screen of the basic simple interface mode.

FDT Simple Interface (Supported Yersion)

Cptions
BASIC FILE PROGRAMMING Ecit |
Device : HE/3604F Ports | FDM
File Selection Download File Area
[ ilzer Ares [

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

f+ Download File

Figure 2-2 Basic Simple Interface Mode



2.3 Simple Interface Mode

The simple interface mode allows you to manage multiple devices, programs, or data by creating a project, and
registering and storing device information. To use this mode, create a project using the Flash Development Toolkit
called by selecting it as follows.

Call the "FDT Simple Interface" dialog by selecting [Tools(T) -> Simple Interface...]. This mode is used to simplify the
look and feel of the Flash Development ToolKit after a project has been created.

The screen of the simple interface mode is shown in Figure 2-3.

FDT Simple Interface (Supported Yersion)

Cptions
Project : Ra4 {Back to Project
: Exit
Device : HE/3604F Part - FDM
File#¥Image Selection Download File Area
i Download Project Image [ User frea =

f+ Download File

| o]
22

Figure 2-3 Simple Interface Mode



3. Operating the H8/300H Tiny Series (H8/3694F)

3.1 Connecting the H8/3694F and Adapter Board

311 Connecting the Adapter Board

On-board programming adapter board for F-ZTAT* microcomputers HSO008EAUF1H (called the adapter board
hereafter), which is connected between a host computer and user system, has a function which can write a user
application program in flash memory built into an F-ZTAT microcomputer on the user system (on-board) and erase it
from the flash memory.

The adapter board connection is shown in Figure 3-1.

Note: F-ZTAT (Flexible-Zero Turn Around Time) is a trademark of Renesas Technology Corp.

Note: FDM (flash development module) is a former name of the adapter board.

USB cable

Adapter board K
\‘ )

HSOOOBEALFT I|/| Host computer
0

lo

User system

F-ZTAT /
microcomputer
P

Figure 3-1 Connecting the Adapter Board




3.1.2 User Interface Cable Signals
Pin numbers and corresponding signals of the user system interface cable used for connecting the adapter board and

user system are listed below.

Table 3-1 Pin Numbers and Corresponding Signals of the HSO008BEAUF1H User System Interface
Cable

No Signal Name No Signal Name
1 RES 2 GND
3 FWx 4 GND
5 MDO 6 GND
7 MD1 8 GND
9 MD2 (100) 10 GND
11 MD3 (101) 12 GND
13 MD4 (102) 14 GND
15 RXD (TXD on the user system side) 16 GND*1
17 TXD (RXD on the user system side) 18 VIN (Vcc or PVcce)*2
19 SCK(NC) 20 VIN (PVce)*2
Notes:

1. Be sure to connect pin No. 16 to GND to confirm that the user system is connected properly.

2. For a device with Vcc and PVcc, be sure to supply Vcc or PVece (pin No. 18) and PVcc (pin No. 20) to the VIN pins of
the user interface connector, respectively. To use a device under condition that Vcc = PVce, or only Vcc is present in the
device, be sure to supply Vcc to both VIN pins Vcc or PVcece (pin No. 18) and PVcc (pin No. 20).

3.13 Connecting the Adapter Board
An example of connecting the H8/3694F and Renesas adapter board (HSO008EAUF1H) is shown in Figure 3-2. The
pull-up and pull-down resistor values shown are only examples. Evaluate the microcomputer to determine the actual

values on the user system.



Adapter board

(HSOO08EAUF1H) Vee Pulled up at 47 kQ
R or more.
18,20
VIN(vee) O
RXD (1§ +— TXD
™ @ RxD3
mMDO (5) NMI
MD2 (9) P85 H8/3694F
(100) Ve
Pulled up at
% about 1 kQ.
RE O t Bdo RES
) 5
oo O A
2,4,6,8,10,
12,14,16

Connector*1 Note: 1. Manufacturer: 3M Corporate
3428-6002LCSC

Figure 3-2 Example of Connecting the H8/3694F and Adapter Board




3.14

Setting Pins on the Adapter Board

An example of setting pins for the boot mode when the H8/3694F user system and Renesas adapter board
(HSO008BEAUF1H) are connected is shown in.
Table 3-2 Example of Setting Pins on the H8/3694F and Adapter Board (for Boot Mode)

Pin No. Pin on the Adapter Pin on the Input/Output Output Level
Board Device

1 RES RES Output (default) Adapter board
3 FWx NC NC -

5 MDO NMI Output Low (0)

7 MD1 NC NC -

9 MD2 (100) P85 Output High (1)

11 MD3(101) NC NC -

13 MD4 (102) NC NC -

15 RXD TXD Input (default) Adapter board
17 TXD RXD Output (default) Adapter board
19 SCK(NC) NC NC (default) -

Note: NC: Means no connection.




3.2 Boot Mode

The following two modes are available to program and erase flash memory: The boot mode which enables on-board
programming/erase operations and the programmer mode which enables programming/erase operations using a PROM
programmer. In addition to the above modes, the user mode enables on-board programming/erase operations. When the
HB8/3694F is started from the reset state, it enters a mode depending on the input levels of the TEST and NMI pins and
port as listed in Table 3-3. The input level of each pin must be set at least 4 states before the reset state is canceled.
When the LSI enters the boot mode, the boot program built into the LSI is activated. The boot program transfers the
programming control program from the externally connected Flash Development Toolkit to the on-chip RAM via SCI3,
erases the entire flash memory, then executes the programming control program. The boot mode is available for initial
programming in the on-board state and forced recovery when data cannot be programmed or erased in the user mode. In
the user mode, any desired block can be erased and programmed by branching to a user-provided programming/erase
program.

For details, refer to the Hardware Manual.

Table 3-3 Programming Mode Selection

LS| Status after a Reset State Is Canceled TEST | NMI P85 PBO PB1 PB2
On-board programming User mode 0 1 X X X X
modes Boot mode 0 1
Programmer mode 1 X X 0 0 0

Note: X: Don't care



3.3 Starting the Flash Development Toolkit

From the "All Programs" menu, select "Flash Development Toolkit 3.4 Basic."

"'lz;‘-'" Flazh Devclhomend Tookit 24

$ e

= Lear Guide (FDF)

The basic simple interface screen of the Flash Development Toolkit appears.

When the Flash Development Toolkit is started up for the second and subsequent times, the displayed basic simple

interface screen of the Flash Development Toolkit contains the previously selected device and port information.

FDT Simple Interface {(Supported Yersion)

Options

| e

| BASIC FILE PROGRAMMING ' Exit

T T AR o, SR
Ao ONRect

AutoDizconnect Part : | F O

Feadback ‘Werify
Fequest Checkzum

; - ~ Download File Area
Eraze Device Before Program

[ User frea [~ Data frea

MHew Settings...

About..

o]

|

10



34 Setting Product Information
34.1 New Settings
Select "New Settings" from "Options." The screen for selecting the device and kernel appears.

If you cannot select "New Settings" from "Options," click "Disconnect."”

FDT Simple Interface {(Supported Yersion)

Options

BASIC FILE PROGRAMMING ' Exit

ButoDisconnect

Port: | FDm

Feadback ‘Werify
Fequest Checkzum

; ~ Download File Area
Eraze Device Before Program

[ Uszer fArea [~ Data frea

MHew Settingz..

About..

1 o]
o
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3.4.2

Selecting the Device and Kernel

Select the target device from the pull-down menu. In this example, select H8/3694F.

CGhoose Device And Kernel

R

IFich ISkf |;|_'E._r'

Ok s cp

LE _L\fiﬁ"{-lhy

= :_-J L"F"_.-._.'IL'& ]rnagt
= Target filgs

=l LEB, mot

ﬁ {5] Cormmes, Mot
] Dévice Image
s J T & .__]F'_.t files
[5, Dok
{27 Draba ok

™

(2] Kaybadrd, m

‘j Aldgorithmmy

e

The FLASH Development Toolkit suppartz a number of Renesaz

FLASH devices.

select the device you wish to use with this project from the list

Select Device: |HEL'"3EEQ4F :_] Other...
Protocol B
Campiler Fenezas 404

o kernel Path
kernel Version

C¥Program Files¥Renezaz¥FDTI4¥Kerne =Py
1200

[

el

X

When you have selected the device, click "Next(N)."
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3.4.3 Selecting a Communications Port

Select the adapter board (FDM) from the pull-down menu.

Communications Port

We The FLASH Development Toolkit supparts connection through the
Jrksnar_e ztandard PC Serial port and the USE port. Use this page to zelect
%"\__'_ . vour dezired communizations part. &ll zettings may be changed after
! WAL S the project iz created.
2 _.-:JI kfm"‘! Thehictyis) o]
= EF' L\'H‘ﬂlldy e
i : -.J Device Trnage Select part: FOM ¥:
o= Target filgs
=l LEB, mot
l__’-'.n_ﬂ Kayhindrd, m
? [=] Cafnma, mit Select an Interface tvpe to connect to the target device with. Maormally
= ER thiz will be * Direct Gonnection” or simply left blank.
] Dévice Image
- Target files ) =
L B Ortvs,mot Select nterface: __J
;:,j Draba ok
3 Hershm
_ el
< EaiBl i wra D I )]

When you have selected the communications port, click "Next(N)."

13



344 Device Settings (Setting the Input Clock)
Enter the frequency of the clock used for the board in MHz. For example, enter 9.8 (MHz).

Device Settines

Pleaze enter the specific device options based on:
[Ha/3694F] usine [Protocal B]

' % "a"a'uusz;.?"“—---. Enter the GFU crystal frequency far 1 08 | ke

- e ’ |I'||:]| ISEF| -_'-._' = =
T HEM _L\'H‘ﬂllay 18l g the selected device:
= :_-J LIIF"_.-._.'IL'& ]rnage
= Target files
_~":| LEE, myt Enter the clock mode for the IONE
(2] Kavbadrd,m) zelected dewvice:

5] Cofmms, miok

') Device Imags Select the multiplier fu:u}r the Main i E 1

clock frequency (CEM:

e | Target files
[=3 Drivenmat
{g]roakasmok Select the multiplier for the -
ﬁ] Algorithim Peripheral clock frequency (GKPY: ]ﬁ
R

el

< RaiE

When you have entered the value, click "Next(N)."

The input clock is the frequency of the clock directly input to the microcomputer. Enter the frequency of the crystal or
ceramic resonator connected to the user system with three significant digits. The input clock differs from the operating

frequency (PLL output).
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3.4.5

Selecting the Connection Type (Boot Mode and Communication Speed)

Select "BOOT Mode" for "Select Connection."

Set the baud rate. For example, select "Use Default."

Connection Iype

=] g
- 1% J c@ Ilndl Iﬂl;r ----- -
- =l':.§r_'] _L\":'-ﬂlay 15 =y
B :_-J L"F"_.-._.'IL'& J“"GQE
o= Target filgs
5] LB mot
|2 Kaybaard, my
Ej 15] Cormme, mit
] Dévice Image
- Target files
= |:|ri1\.-'-.=".llll:|L
{27 Draba ok
= Algorithi M

The FLASH Development Toolkit can connect to wour device in a
number of different wavs. &ll the optionz on thiz page may be
changed after the Project haz been created.
Select Connection:
v BOOT Mode 7 USER Program Mode

[ Kernel already running
Tn BOOT Program mode the device erazes itz FLASH prior to
connection. The Toolkit downloads programming kernels to the device
az required.

The Recommended Speed zetting iz based on the current device and

clock. The uzer may alzo input their cwn, if this is supported by the
kernel fand the optional FOM).

i Recommended Speeds:]ﬁ I Hg?auh
i leer Specified i

<{EaB F

X

When you have selected the connection type, click "Next(N)."
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3.4.6 Selecting Programming Options (Protection Level and Messaging Level)

Select the protection level and messaging level. For example, select "Automatic” for "Protection™ and "Advanced" for
"Messaging."

Proeramming Options

The FLASH Development Toolkit offers a device protection svstem,
pluz an advanced meszaegineg level for uze with hardware and kernel
1 development,

k gml.‘;'q——-___ _____ hat level of device protection would vou like?
= 457 Disglay Aehisthial g — Protection -
| ] Device o . (¢ Automatic i Interactive " Mare
A Targa files . . —.
f= . en programming the device, any blocks found to have been written
=] LB, met iith the devic blacks found to have b tt
& havrluc:rd presciouzly will automatically be erazed.
= e
[S]° Cafnme. Mo
2 E‘j ithat level of meszaging would wou like?
] Dévice Image ; .
1y Target ples - Mezzagine
: 5] Drive.mot | [ Standard * Advanced
= [mt-‘-‘n"""-'r' L LR PR T LT L T Py P e
= M—— The Toolkit will dizplay verbose meszases whenever it iz
__:.] Ao communicating with the Tareet device. Thiz mode iz useful for
Interface hardware development, and Kernel development.
.-n-;"'"_’-_'__-_

< RaiE

el

When you have selected programming options, click "Next(N)."
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3.4.7 Adapter Board Pin Settings

Set the pins on the adapter board (FDM) for the boot mode.

In the H8/3694F boot mode, set the output of P85 to high (1) and that of NMI to low (0). On the H8/3694F user system,
MD2 (100) is connected to P85 and MDO is connected to NMI. Therefore, set MD2 (100) and MDO to output and set
the output of MD2 (100) to high and that of MDO to low. No FWE pin setting is required because no FWE pin is given.

EDM Pin Settinegs

Pleaze zelect the pin zettings for the FDOM
w“rkshdrp )
N BOOT Mode uzing Clock Mode i I - i
. I'.'".l'l’J ;"""L'u—\_\_\____\_
%} E}ﬁli?are'|nq..;ﬁ}:l—-i.__r. i i
e - y Operating Mode: 1L|: User Defined :_J
x -_-J L‘IF‘_.-._.'IE& ]rnagt
A Targa files
=l LEB, mot :
L‘ﬂ "z:;j’:”’" Fie  SCK MD4 MD3 MD2 MD1 MDO
) E S T T I
."_] Davice Image P
|- Target files BOOT Mode ;
i J.':; e Setting I~ wmeoEr E i il il s
{27 Draba ok
2 Ao
e
< ERE )]

When you have set the pins, click "Next(N)."
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An example of connecting the H8/3694F and Renesas adapter board (HSO008EAUF1H) is shown in Figure 3-3. The
pull-up and pull-down resistor values shown are only examples. Evaluate the microcomputer to determine the actual

values on the user system.

Adapter board
(HSOO08EAUF1H) Vee Pulled up at 47 kQ
- or more.
18,20
VIN(vee) O
RXD (1§ — TxD
™D @ RxD3
mMDo (B) NMI
MD2 (9 P85 H8/3694F
(100) vee
Pulled up at
% about 1 kQ.
RES (D 1 RES
ono O A
2,4,6,8,10,
12,14,16
Connector*1 Note: 1. Manufacturer: 3M Corporate
3428-6002LCSC

Figure 3-3 Example of Connecting the H8/3694F and the Adapter Board

An example of setting pins for the boot mode when the H8/3694F user system and Renesas adapter board
(HSO008EAUF1H) are connected is shown in Table 3-4.

Table 3-4 Example of Setting Pins on the H8/3694F and the Adapter Board (for the Boot Mode)

Pin No. | Pin on the Adapter Board | Pin on the Device Input/Output Output Level
1 RES RES Output (default) Adapter board
3 FWx NC NC -

5 MDO NMI Output Low (0)

7 MD1 NC NC -

9 MD2 (100) P85 Output High (1)

11 MD3(101) NC NC -

13 MD4 (102) NC NC -

15 RXD TXD Input (default) Adapter board
17 TXD RXD Output (default) Adapter board
19 SCK(NC) NC NC (default) -

Note: NC: Means no connection.
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3.4.8 Reset Mode Pin Settings

Set pins on the adapter board for restarting the device in the reset mode. These settings are not required for this
procedure.

RESET Pin Settings

Pleaze zelect the pin zettings required after a device RESET

" BESET Mode  usive Clock Mode  [THETNMNN ~

R e
-.: ':ﬁ .L"ﬂl'll rn-;]u.;t,i"_:l"i“_—-
‘EF' L\“s-l:lldy o,

-..J Dedice Image

Operating Mode: 1LI: User Defined _:_j

= Target filas
=l LEB, mot
(2] Kaybadrd, m
{5] Cormmes, Mot

Fie  SCK MD4 MD3 MDZ MDT MDO

= RESET :
ﬁ ] Davice Image Outputs L r L L I~ [ | [~ = 0«00
il Ta |__]|=-,|;. Files RESET [~ i - - [ =G0
{53, Drive.mob Setting
{27 Draba ok
= Algorithi M
Ccmiil

< RaiE | T I F

When you have set the items, click "Finish."
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3.4.9 Completion of Setting

Device and port settings are now completed.

FDT Simple Interface {(Supported Yersion)

Cptions
EBASIC FILE PROGRAMMING ' Ecit |
Device : HE/3604F Ports | FDM
File Selection ~ Download File Area
[ lzer Area [T Uzet Bodt fres

]

20



35 Programming Flash Memory

35.1 Selecting the Program Area and File

Select the download program area and the S-type file.

Check "User Area" in "Download File Area" to enable an S-type file to be specified in "User Area" in "Download File."
Then, click the "..." (browse) button on the right, which becomes active, to open the "Open File" dialog.

In the "Open File" dialog, specify the S-type file sample.mot to be downloaded and click "Open(O)."

FDT Simple Interface {(Supported Version}

Cptions
| EASIS FILE PROGRAMMING Exit |
Dievice : | HE.-"EEQ*‘-F Part : FLimg
- File Selection Download File frea
v User frea [T lzer Boot fres
% Daownload File

lzer Area: | |
)|

27 JADIZFRT: Ilasample _:j ] & Eg-
i
sample.mnt
s 1 B jzample.mat {
274 DFERRTY  Project Files =] F 2 |,ﬂ
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3.5.2 Starting Programming
File selection has been completed.
When the Flash Development Toolkit is started up for the second and subsequent times, the following screen is opened.

The previously selected information is retained.

FDT Simple Interface {(Supported Yersion)

Cptions
BASIC FILE PROGRAMMING Exit |
Device : HE/3604F Ports | FDM
File Selection ~ Download File Area
v User frea

f+ Download File

Ilzer Area: |G:¥|35fdt¥th¥HB_3I394F¥sample¥sample.mu:ut

Proeram Flash iscohfiect |

When you have selected items, click "Program Flash."
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3.5.3 Selecting a USB Device
Select a USB device. In this example, select the adapter board (FDM).

FDT Simple Interface {(Supported VYersionl

Dptions
| BASIC FILE PROGRAMMING Exit |
Device 0 | HE.-""BEQd-F PDr‘t 4 | FDM
; : Select USE Device |§|
~ File Selection A
| 1 USE device located tofrea

% Dowrkload F

FOM - SN 00000 [Slosed] Cancel |

lzer A _l
zer Boot A _I

[Mzconnect

1B

Cannecting to device 'HE/3694F an 'FOM
Configuration:

BOOT Maode' connection - uzing emulated interface
Opening port 'FOM .

When you have selected the USB device, click "OK."
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354 Ending Programming
Programming starts, then ends.

Confirm the message indicating that programming terminated normally.

FDT Simple Interface {(Supported Yersion)

Cptions
BASIC FILE PROGRAMMING Exit |
Dievice : HE.-"IIBEQ“-F Port : [ FCipd
File Selection Download File Area
[v Uszer Area =
f+ Download File
lzer Area: |G:¥|35fdt¥th¥HB_3I394F¥sample¥sample.mu:ut
| Program Flash - Disconnect |
Cperation on Uzer Area ]
Downloaded the operation madule i
Wikiting image to device... [0x00000000 - 0x000000FF]
Data programmed at the following positions:
H'O0000000 - H'O00000F F Leneth : H'OO000100
56 Bwtes programmed in 1 seconds
Image successfully written to device
£ [ ¥

Click "Exit." The Flash Development Toolkit terminates.
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3.6 Reprogramming

To program flash memory for the second and subsequent times in the basic simple interface mode, follow the procedure
below:

Open "Flash Development Toolkit 3.4 Basic." The basic simple interface screen appears. The previously set product

information and the settings related to the file to be downloaded are retained.

FDT Simple Interface (Supported Yersion)

Cptions
BASIC FILE PROGRAMMING Exit |
Device : HE/3604F Ports | FDM
File Selection ~ Download File Area
v User frea

Ilzer Area: |G:¥|35fdt¥th¥HB_3I394F¥sample¥sample.mu:ut

|

Proeram Flash Jizconnect |

Click "Program Flash." Programming starts, then ends.

To program a different file into a different product, use the simple interface mode.

25



4, Operating the H8S Family (H8S/2378F)

4.1 Connecting the Adapter Board

The on-board programming adapter board for F-ZTAT* microcomputers HSO00BEAUF1H (called the adapter board
hereafter), which is connected between a host computer and the user system, can write a user application program in
flash memory built into an F-ZTAT microcomputer on the user system (on-board) and erase it from the flash memory.
The adapter board connection is shown in Figure 4-1.

Note: F-ZTAT (Flexible-Zero Turn Around Time) is a trademark of Renesas Technology Corp.

Note: FDM (flash development module) is a former name of the adapter board.

USB cable

Adapter board K
\‘ )

HSOOOBEALFT I|/| Host computer
0

lo

User system

F-ZTAT /
microcomputer
P

Figure 4-1 Connecting the Adapter Board
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A list of pin numbers and corresponding signals of the user system interface cable used for connecting the adapter board

and user system is shown below.

Table 4-1 Pin Numbers and Corresponding Signals of the HSO008BEAUF1H User System Interface
Cable

No Signal Name No Signal Name
1 RES 2 GND
3 FWx 4 GND
5 MDO 6 GND
7 MD1 8 GND
9 MD2 (100) 10 GND
11 MD3(I01) 12 GND
13 MD4 (102) 14 GND
15 RXD (TXD on the user system side) 16 GND*1
17 TXD (RXD on the user system side) 18 VIN (Vcc or PVcce)*2
19 SCK (NC) 20 VIN (PVce)*2
Notes:

1. Be sure to connect pin No. 16 to GND to ensure that the user system is connected correctly.

2. For a device with Vcc and PVcc, be sure to supply Vcc or PVece (pin No. 18) and PVcc (pin No. 20) to the VIN pins of
the user interface connector, respectively. To use a device under conditions Vcc = PVcc or only Vcc, is present in the
device, be sure to supply Vcc to both VIN pins Vcc or PVcece (pin No. 18) and PVcc (pin No. 20).

411 Connecting the Adapter Board
An example of connecting the H8S/2378F and Renesas adapter board (HSO008EAUF1H) is shown in Figure 4-2. The
pull-up and pull-down resistor values shown are only examples. Evaluate the microcomputer to determine the actual

values on the user system.
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SW6-1MDO)

Adapter board

(HSO008EAUF1H)

VN 1820

|

veo) ()

— D1

Pulled up at
47 kQ or

mnrea

RXD @

TXD@

RxD1

MDO

SW6-2 MD1)

SW6-3 MD2)

MD1

MD2 H8S/2378F

Pulled down
at about 1
kQ.

MD2 @

(DO)

TS (3

N ()

2,4,6,8,10,
12,14,16

Vec

kQ.

E

Connector*1

~—

Pulled up at about 1]

3428-6002LCSC

RES

J 1. Manufacturer: 3M Corporate

Figure 4-2 Example of Connecting the H8S/2378F and the Adapter Board
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412

Setting Pins on the Adapter Board

An example of setting pins for the boot mode when the H8S/2378F user system and Renesas adapter board

(HSO008EAUF1H) is connected is given in Table 4-2. Use the mode switch to set the operating mode.

Table 4-2 Example of Setting Pins on the H8S/2378F and Adapter Board (for Boot Mode)

Pin No. Pin on the Pin on the Device Input/Output Output Level
Adapter
Board

1 RES RES Output (default) Adapter board
3 FWx Mode switch Output High (1)

5 MDO NC NC -

7 MD1 NC NC -

9 MD2 (100) Serial I/0O switch Output Low (0)

11 MD3(I01) NC NC -

13 MD4 (102) NC NC -

15 RXD TXD Input (default) Adapter board
17 TXD RXD Output (default) Adapter board
19 SCK(NC) NC NC (default) -

Note: NC: Means no connection.
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4.2 Boot Mode

421 Operating Modes

The H8S/2378 has six operating modes (modes 1 to 5 and 7). The operating mode is selected by the setting of mode
pins (MD2 to MDO).

Modes 1, 2, and 4 are externally expanded modes in which the CPU can access external memory and peripheral devices.
In the externally expanded modes, each area in the external address space can be switched between 8- or 16-bit address
space by the bus controller after the start of the execution of a program. If any one of the areas is set to 16-bit address
space, the 16-bit bus mode is used. If all areas are set to 8-bit address space, the 8-bit bus mode is used.

Mode 7 is a single-chip activation externally expanded mode in which the CPU can switch to access external memory
and peripheral devices at the start of the execution of a program.

Mode 3 is the boot mode and mode 5 is the user boot mode, both in which flash memory can be programmed or erased.

Do not change the settings of pins MD2 to MDO during LSI operation.

Table 4-3 MCU Operating Modes

MCU MD2 | MD1 | MDO | CPU Operating Description On-Chip External Data Bus
Operating Mode ROM Initial Maximum
Mode Value Value
1 0 0 1 Advanced Expanded mode with Disabled | 16 bits 16 bits
on-chip ROM disabled
2 0 1 0 Advanced Expanded mode with Disabled | 8 bits 16 bits
on-chip ROM disabled
3 0 1 1 Advanced Boot mode Enabled | — 16 bits
1 0 0 Advanced Expanded mode with Enabled | 8 bits 16 bits
on-chip ROM enabled
Advanced User boot mode Enabled | — 16 bits
7 1 1 1 Advanced Single-chip mode Enabled | — 16 bits
4.2.2 On-Board Programming Modes

There are three on-board programming modes: Boot mode, user program mode, and user boot mode.

(1) Boot mode:

This mode is a program mode that uses an on-chip SCI interface. The user area and user boot area can be programmed.
This mode can adjust the bit rate between the host computer and this LS| automatically.

(2) User program mode:

The user area can be programmed by using a desired interface.

(3) User boot mode:

The user boot program of a desired interface can be created and the user area can be programmed.
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The results of comparing programming and erasing related functions on the boot mode, user program mode, and user

boot mode are shown in Table 4-4.

Table 4-4 Comparison of Programming Modes

Function

Boot Mode

User Program Mode

User Boot Mode

Programming/erasing
environment

On-board programming

Programming/erasing User area User area User area
enable area User boot area

All erasure v' (Automatic) v v
Erasure in block units v*1 v v

Program data transfer

From the host computer via
the SCI

From a desired device via
RAM

From a desired device via
RAM

Reset start

Embedded program storage
area

User area

User boot area*2

Transition to the user
mode

Changing mode setting and
reset

Changing the FLSHE bit
setting

Changing mode setting
and reset

Notes:

1. All-erasure is performed. After that, the specified block can be erased.

2. Firstly, the reset vector is fetched from the embedded program storage area. After the flash memory related
registers are checked, the reset vector is fetched from the user boot area.

The user boot area can be programmed or erased only in the boot mode.

The user area and user boot area are entirely erased in the boot mode. Then, the user area or user boot area can be

programmed by commands. However, the contents of the area cannot be read until the all-erasure state. You can

program the user boot area in the boot mode then program the user area is programmed in the user boot mode, or

program only the user area by not entering the user boot mode.

In the user boot mode, the boot operation via a desired interface can be performed by the mode pin setting different

from that in the user program mode.
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4.3 Activating the Flash Development Toolkit

From the "All Programs" menu, select "Flash Development Toolkit 3.4 Basic."

"'j‘-'" Flazh Devclhomend Tookit 24

$ e

= Lear Guide (FDF)

The basic simple interface screen of the Flash Development Toolkit appears.

When the Flash Development Toolkit is started up for the second and subsequent times, the displayed basic simple

interface screen of the Flash Development Toolkit contains the previously selected device and port information.

FDT Simple Interface {(Supported Yersion)

Cptions

BASIC FILE PROGRAMMING ' Bt |

Device : _ Port : . F Crbd

File Selection ~ Download File Area

[ User frea [T lzet Boot Area
f+ Download File
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4.4 Setting Product Information
441 New Settings
Select "New Settings" from "Options." The screen for selecting the device and kernel appears.

If you cannot select "New Settings" from "Options," click "Disconnect."”

FDT Simple Interface {(Supported Yersion)

Options

BASIC FILE PROGRAMMING ' Exit

ButoDisconnect

Port: | FDm

Feadback ‘Werify
Fequest Checkzum

; ~ Download File Area
Eraze Device Before Program

[ Uszer fArea [~ Data frea

MHew Settingz..

About..

1 o]
o
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44.2 Selecting the Device and Kernel
Select the target device from the pull-down menu.

Select "Generic BOOT Device" because the H8S/2378F is a 0.18-um product.

CGhoose Device And Kernel

The FLASH Development Toolkit suppartz a number of Renesaz
FLASH devices.

select the device you wish to use with this project from the list

=) = Bisplay 5l - Select Device: |Generin: BOOT Device _v_J M
=T Delica Image Frotocol 5]
== '_j Tar .
& I;:Efl_til s Campilet NAA
rcaowam] | LSHECRSHINN N/#
IS} SCaRs, bt Kernel Verzion  MNAG

] Dévice Image
- Target files
i':__; [:ri-.‘.-._n-,“u:\t
[ e ok
‘j |.:|,||_;||:|rll|'l||"'

i

.ul-;""'_’-_'__
=

el

X

When you have selected the device, click "Next(N)."

A list of 0.18-um products for which "Generic BOOT Device" is selected is shown in Table 4-5.

Table 4-5 0.18-pm Products

Microcomputer Microcomputer
Series or Family Name Series or Family Name
SH7149F H8S/2400 Series HB8S/2437F
SH7146F H8S/2378F
SH7086F H8S/2300 Series HB8S/2368F
SuperH RISC SH7085F H8S/2319CF
engine Family SH7084F HB8S/2189F
SH7083F H8S/2172F
SH7058F . H8S/2168F
H8S/2100 Series
SH7055SF H8S/2167F
H8SX/1657F H8S/2166F
. HB8SX/1582F HB8S/2114F
H8SX Family
HB8SX/1527F . H8/3069F
H8S/300H Series
HB8SX/1525F H8/3029F
H8S/2556F
H8S/2552F
HB8S/2500 Series H8S/2551F
HB8S/2506F
H8S/2505F
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443 Selecting a Communications Port

Select the adapter board (FDM) from the pull-down menu.

Communications Port

We The FLASH Development Toolkit supports connection throueh the
Jrksnar_e ztandard PC Serial port and the USE port. Use this page to zelect
%"\__'_ . vour dezired communizations part. &ll zettings may be changed after
i . i s
T kspace Tr ey the project iz created.
7 URRH Displays 711 1 3-Ce
' : S Debice Iiage Select port: FOm _:_J
o= Target filgs
=l LEB, mot
l__’-'.n_ﬂ Kayhindrd, m
? [=] Cafnma, mit Select an In;erfan:e type to connect to the target device with. Mormally
= ]@ thiz will be * Direct Connection” or simply left blank.
] Dévice Image
e J T & .__]F'_.t files 2 2
B Ortvs,mot Select nterface: __J
;:,j [Crabaimok
3 ersne
_ el
< Eaig oA

When you have selected the communications port, click "Next(N)."
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444 Adapter Board Pin Settings
Set the pins on the adapter board (FDM) for the boot mode.
For example, set the output of FWx to high (1) and that of MD2 to low (0).
In this example, the FWE pin outputs high (1) for setting the mode and MD2 (100) outputs low (0) for serial
communications connection. To select the boot mode (mode 3), use DIP switch SW6.
SW6-3: On (0)
SW6-2: Off (1)
SW6-1: Off (1)

EDM Fin Settinegs

Pleaze zet the FOM pin values for connection :

Flitts; aCk MDd4 MDE MD2 MO MO0
FDM Outputs W T I W [ T =0Ox84

FOM Pin Setting v R — I [ I =0«80

WHRMING: Incorrect settings could damaee wour hardware

Cancel

When you have set the pins, click "OK."

ELASH Development Toolkit

‘_'., FOT will now attempt to connect to vour generic device.
L

Pleaze enzure the board iz connected, powered and in Boot mode.

i E)L

Click "OK."
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An example of connecting the H8S/2378F and Renesas adapter board (HSO008EAUF1H) is shown in Figure 4-3. The
pull-up and pull-down resistor values shown are only examples. Evaluate the microcomputer to determine the actual

values on the user system.

Adapter board v
(HSOO08EAUF1H) . cc Pulled up at 47 kQ
or more.
VIN 18,20
(Vee) O
RXD (19 <] o TxD1
XD () - RxD1
SW6-1(MDO0)
MDO
SW6-2(MD1)
w\ MD1
SW6-3(MD2)
MD2 H8S/2378F
MD2 (9)
(100) Vce
Pulled up at about 1 k
Pulled down Q.
at about 1 kQ. -
RES (D RES
ano O —
2,4,6,8,10,
e Connector'l Note: 1. Manufacturer:
3428-6002LCSC " '
3M Corporate
N—

Figure 4-3 Example of Connecting the H8S/2378F and the Adapter Board

An example of setting pins for the boot mode when the H8S/2378F user system and Renesas adapter board

(HSO008EAUF1H) are connected is given in Table 4-6. Use the mode switch to set an operating mode.

Table 4-6 Example of Setting Pins on the H8S/2378F and Adapter Board (for the Boot Mode)

Pin No. Pin on the Pin on the Device Input/Output Output Level
Adapter Board

1 RES RES Output (default) Adapter board
3 FWx Mode switch Output High (1)

5 MDO NC NC -

7 MD1 NC NC -

9 MD2 (100) Serial I/0O switch Output Low (0)

11 MD3(I101) NC NC -

13 MD4 (102) NC NC -

15 RXD TXD Input (default) Adapter board
17 TXD RXD Output (default) Adapter board
19 SCK(NC) NC NC (default) -

Note: NC: Means no connection.
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445 Selecting the USB Device
Check the device.

Guery Generic Device @

Booting Device

Sending Supported Devices Inguirs..
Selecting Device

Sending Clock Mode Tnoquiry..
Selecting Clock Mode

Sending Other Ihquiries

(I Cancel
Select the adapter board (FDM).
bSelect USH Device |-'>_(|
1 USE device located . ok

- Shoooon [Gloged]

When you have selected USB device, click "OK."
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4.4.6 Selecting the Device
Check the device.

P o EE i ey e .

Query Generic Device

o Booting Device

v Sending Supported Devices Inquiry...
Selectine Device
Gending CGlock Mode Tnouiry...
Selecting Clock Mode

Gending Other Inquiries

Ik Cancel

Select HD64F2378.

Select Device

Select a device : IHDE4F23?E _'_l

Cancel I

When you have selected the device, click "OK."
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447 Selecting the Clock Mode
Check the device.

Query Generic Device

o Booting Device
Sending Supported Devices Inquiry...

Selecting Device HOG4 F2378

T

Sending Glock Mode Inquiry..
Selectine Glock Mode

Gending Other Inquiries

Ik Cancel

Select the clock mode.

Select Clock Mode

Select a clock II:I

When you have selected the clock mode, click "OK."
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448 Checking the Generic Device

The device has been checked.

Guery Generic Device

v Booting Device

w Sending Supported Devices Inquiry...

o Selecting Device HOG4F2378

w Sending CGlock Mode Inquiry...

\./ Selecting Clock Mode 1]

v Sending Other Ingquiries

QF Cancel

Click "OK."
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449 Setting the Device (Input Clock)
In the first column enter the frequency of the clock used for the board in MHz. For example, enter 8.25 (MHz).

Device Settinegs

Pleaze enter the specific device options based on:
[HDE4F2378] usine [Frotacaol G

i mﬂﬂ?&‘-‘-—-——--.. Enter the GPU crystal frequency for 095 | Mz

: 1 a1 g
7 g Diigpl e Pusthialce the selected device:
: :_.J Device dege
* = Target files
=] LEB, muot Enter the clock mode for the i -
(2] Kavbadrd,m) zelected dewvice:

5] Cofmms, miok

') Device Imags Select the multiplier fu:u}r the Main 1 ,1

clock frequency (CEM:

e | Target files
[=3 Drivenmat
{g]roakasmok Select the multiplier for the -
ﬁ] Algorithim Peripheral clock frequency (GKPY: ]ﬁ
R

el

< RaiE

When you have entered the value, click "Next(N)."

The input clock is the frequency of the clock directly input to the microcomputer. Enter the frequency of the crystal or
ceramic resonator connected to the user system with three significant digits. The input clock differs from the operating

frequency (PLL output).
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4.4.10

Selecting the Connection Type (Communication Speed)

Select a baud rate from the pull-down menu. For example, select 19200 (baud).

Connection Iype

' m‘;ﬁ;@“ e

= G Display ustrial e
B _'J Levice Irege
o= Target filgs
=] LEB, muot
lEg Kayhadrd, m
E] [S]° Cafnme. Mo
."_] Davice Image
s J [an__]-'—-_.t”lt‘F
s CiFiye. ok
i [Crabaimok

The FLASH Development Toolkit can connect to wour device in a
number of different wavs. &ll the optionz on thiz page may be
changed after the Project haz been created.

Select Connection:
(& BOOT Made = USER Pre eratm Maode

]_ aernie] - 313 FLIRFITIE
Tn BOOT Program mode the device erazes itz FLASH prior to
connection. The Toolkit downloads programming kernels to the device
az required.

The Recommended Speed zetting iz based on the current device and
clock. The uzer may alzo input their cwn, if this is supported by the
kernel fand the optional FOM).

i+ Fecommended Speeds: ]‘IQEEIEI ~| Hgfault
[ Il=er Specified:1
< ERE )]

B

When you have selected the baud rate, click "Next(N)."
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4411 Selecting Programming Options (Protection Level and Messaging Level)

Select the protection level and messaging level. For example, select "Automatic” for "Protection™ and "Advanced" for
"Messaging."

Proeramming Options

The FLASH Development Toolkit offers a device protection svstem,
pluz an advanced meszaegineg level for uze with hardware and kernel
1 development,

; 35_13,;“.-'——--__ _____ What level of device protection would vou like?
T MR Display Ndusthial cy — Protection -
: =] Device Trnage . v Automatic i Interactive ™ Mone
ey Target files - - _ :
[ . en programming the device, any blocks found to have been written
(=) LB, ot ith the devic blocks found to have b tt
& hdvrlnc:rd presciouzly will automatically be erazed.
= e i

5] Cofmms, miok

ithat level of meszaging would wou like?
] Dévice Image

: —Mezzaging

e Target Files |

v "'i'j Drive.mat ™ Standard * Advanced
f= [mt-‘-‘n"""-'r' L LR PR T LT L T Py P e
A Aot M The Toolkit will display verbozse messages whenever it iz
__J Al communicating with the Tareet device. Thiz mode iz useful for

Interface hardware development, and Kernel development.
.-n-;"'"_’-_'__-_

< RaiE

el

When you have selected programming options, click "Next(N)."
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4.4.12 Reset Mode Pin Settings (FDM)

Set pins on the adapter board (FDM) for restarting the device in the reset mode. These settings are not required for this

procedure.

RESET Pin Settings

' '
s T

3 'EHF] L\'is-lilldy Hal-iq

: E -HJ DF‘"““‘"‘-% Jrnﬂgﬂ'
== Target filgs

=l LEB, mot
L_"-".Q Kayhindrd, m

| 5] Cofnres, miot
% R ' RESET
] Dévice Image Cutputs
- Target files RESET
153 Drive ot Setting
{27 Draba ok
'_iﬁ Afgorthmm
el

Cperating Mode:

Pleaze zelect the pin zettings required after a device RESET

" RESET Mode

uzing Clock Mode

Ll Uzer Detined

F e

SCK MD4 MD3 MD2 MO
W oW oW oW oW m o m

MO0

N s o O i el of i

wr WA RMIMNG: MO FDM FILE ##

< RaiE

= |

el

|

When you have set the items, click "Finish."
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4.4.13 Completion of Setting

Device and port settings are now completed.

FDT Simple Interface (Supported Yersion)

Cptions
BASIC FILE PROGRAMMING | Bt |
Dievice : HOG4 F2378 Port : . F Crbd
File Selection ~ Download File Area
[ ilzer Brea [~ User Boot Area

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

f+ Download File

User s | —
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4.5 Programming Flash Memory

451 Selecting the Program Area and File

Select the download program area and S-type file.

Check "User Area" in "Download File Area" to enable an S-type file to be specified in "User Area" in "Download File."
Then, click the "..." (browse) button on the right, which becomes active, to open the "Open File" dialog.

In the "Open File" dialog, specify S-type file demo.MOT, a demo program for turning on LEDs, to be downloaded and
click "Open(0)."

FOT Simple Interface (Supported Version)

| EASIC FILE PROGRAMMING Exit
Dievice : i HOG4F2378 Part : | FLi
- File Selection Download File Area
v LUzer frea [~ User Boot frea
& Download File

lzer Area I _|
|l T

| TR ueEERe: D LED x| e B ckE =
(= demo.MOT
P W= jdema.MOT
FrPILDFERRT:  |Project Files =] ot | A
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45.2 Starting Programming
File selection has been completed.
When the Flash Development Toolkit is started up for the second and subsequent times, the following screen is opened.

The previously selected information is retained.

FDT Simple Interface {(Supported Yersion)

Cptions
BASI FILE PROGRAMMING Bt |
Dievice : HOG4 F2578 Port : . FD
File Selection ~ Download File Area
[v Uszer fArea I Uszer Boot Area

f+ Download File

lzer Area: |G:¥Dﬁfdt¥th¥23?EST_\-'er.1 I0¥demo¥ ROMELE D¥demo. MOT

Proeram Flash P e |

When you have selected items, click "Program Flash."
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453 Ending Programming
By clicking "Start", programming starts, then ends.

Confirm the message indicating that programming terminated normally.

FDT Simple Interface {(Supported Yersion)

Cptions
BASIC FILE PROGRAMMING Ecit |

Dievice : HDG4F2378 Port : F Lk

File Selection Download File Area

[v Uszer fArea I Uszer Boot Area
f+ Download File

Lzer Area |G:¥EIEf|:It¥mnt¥23?EST_\-'er.1 D0¥demo¥ ROMELE D¥demo. MOT

{ Proeram Flash Dizconnect |

Wilritine imaee to device.. [(x00000000 - 0x0000007F] -~
Wiriting image to device.. [0:x00000200 - Ox000002FF]

Data programmed at the following pozitions:

H'O0000000 - H'DO000a7F Lergth : HOO00O0S0

H'D0000200 - HOOOOOZ2F F Leneth : HOOOOO100

384 Bwtes programmed in 0 seconds

Image successfully written to device

Click "Exit." The Flash Development Toolkit terminates operation.
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4.6 Reprogramming

To program flash memory for the second and subsequent times in the basic simple interface mode, follow the procedure
below:

Open "Flash Development Toolkit 3.4 Basic." The basic simple interface screen appears. The previously set product
information and the settings related to the file to be downloaded are displayed as is.

FDT Simple Interface (Supported Yersion)

Cptions
BASIC FILE PROGRAMMING Exit |
Device : HOG4 F2378 Port : . F Crbd
File Selection Download File Area
[v Uszer fArea I Uszer Boot Area
lzer Area: |G:¥I35fu:|t¥mu:ut¥23'."BST_ver.1 I0¥demo¥ ROMELE D¥demo. MOT

Program Flash P |

Click "Program Flash." Programming starts, then ends.

To program a different file into a different product, use the simple interface mode.
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5. Operating the R8C/Tiny Series (R5F21154)

The single-chip microcomputer R8C/15 Group incorporates flash memory. This section describes how to program and
erase a user application program in flash memory on the R5F21154 in the R8C/15 Group using the Flash Development
Toolkit and R8C/15 starter kit.

5.1 Flash Memory Programming Mode
Program flash memory as follows:
Programming mode: Standard serial input/output mode
Outline: Program the user ROM area using the dedicated serial programmer.
Programmable area: User ROM area
Operating mode: Boot mode
ROM programmer: Serial programmer
5.2 Connecting the CPU Board

The R8C/15 starter kit contains the following items:

USB cable

E8 emulator (ROEOO0080KCEOQ)

User system interface cable

CPU board (M3A-0115-CPU)
Connect the E8 emulator to a USB port on the host computer using the USB cable and the CPU board to the E8
emulator using the user system interface cable.
Install the Flash Development Toolkit on the host computer.

The CPU board connection is depicted in Figure 5-1.

CPU broad User system  Emulator E8 0
interface cable

USB cable Windaws

' L

[ \

| 7 |
Host computer

Figure 5-1 Connecting the CPU Board
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5.3 Starting the Flash Development Toolkit

From the "All Programs" menu, select "Flash Development Toolkit 3.4 Basic."

"'j‘-'" Flazh Devclhomend Tookit 24
- ‘- _JE Hale

= Lear Guide (FDF)

The basic simple interface screen of the Flash Development Toolkit appears.

When the Flash Development Toolkit is started up for the second and subsequent times, the displayed basic simple

interface screen of the Flash Development Toolkit contains the previously selected device and port information.

FDT Simple Interface {(Supported Yersion)

Cptions
BASIC FILE PROGRAMMING | Bt |
Device : _ Port : . F Crbd
File Selection ~ Download File Area
[ Uszer Area T lser Boot frea

f+ Download File
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54 Setting Product Information
54.1 New Settings
Select "New Settings" from "Options." The screen for selecting the device and kernel appears.

If you cannot select "New Settings" from "Options," click "Disconnect."”

FDT Simple Interface {(Supported Yersion)

Options

BASIC FILE PROGRAMMING ' Exit

ButoDisconnect

Port: | FDm

Feadback ‘Werify
Fequest Checkzum

; ~ Download File Area
Eraze Device Before Program

[ Uszer fArea [~ Data frea

MHew Settingz..

About..

1 o]
o
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542

Selecting the Device and Kernel

Select the target device from the pull-down menu.

In this example, select R5F21154.

CGhoose Device And Kernel

R

Ieh sk} |;|_'E._r'

Wnrksp Ace

LE _L\fiﬁ"{-lhy

= :_-J L"F"_.-._.'IL'& ]rnagt
= Target filgs

=l LEB, mot

ﬁ {5 Cofnme, Mt
] Dévice Image

- Target files
[=3 Drivenmat

;:,j [mta.m-.-r.

™

(2] Kaybadrd, m

‘j Aldgorithmmy

e

The FLASH Development Toolkit suppartz a number of Renesaz

FLASH devices.

select the device you wish to use with this project from the list

Select Device: FEF21154 :_] Othet...
Protocol B
Campiler Reresaz embedded

o kernel Path
kernel Version

C¥Program Files¥Renezaz¥FDTI4¥Kerne =Py
1000

[

el

X

When you have selected the device, click "Next(N)."
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54.3 Selecting the Communications Port

Select E8 from the pull-down menu.

Communications Port

We The FLASH Development Toolkit supports connection throueh the
Jrksnar_e ztandard PC Serial port and the USE port. Use this page to zelect
%"\__'_ . vour dezired communizations part. &ll zettings may be changed after
i \ by il
T kspace Tr ey the project iz created.
7 URRH Displays 711 1 3-Ce
i = S Debice Ifhage Select port: Eg _:_J
o= Target filgs
=l LEB, mot
l__’-'.n_ﬂ Kayhindrd, m
? [=] Cafnma, mit Select an In;erfan:e type to connect to the target device with. Mormally
= ]@ thiz will be * Direct Connection” or simply left blank.
] Dévice Image
- Target files : e =
22 Drive.mot Select nterface: Direct Conrection __J
;:,j [Crabaimok
3 ersne
_ el

<{EaB F

When you have selected the communications port, click "Next(N)."
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544

Selecting the Connection Type (Communication Speed)

Set the baud rate. For example, select "Use Default."

Connection Iype

' m‘;ﬁ;@“ e

= G Display ustrial e
B _'J Levice Irege
o= Target filgs
=] LEB, muot
lEg Kayhadrd, m
E] [S]° Cafnme. Mo
."_] Davice Image
s J [an__]-'—-_.t”lt‘F
s CiFiye. ok
i [Crabaimok

The FLASH Development Toolkit can connect to wour device in a
number of different wavs. &ll the optionz on thiz page may be
changed after the Project haz been created.

Select Connection:
(& BOOT Made = USER Pre eratm Maode

]_ aernie] - 313 FLIRFITIE
Tn BOOT Program mode the device erazes itz FLASH prior to
connection. The Toolkit downloads programming kernels to the device
az required.

The Recommended Speed zetting iz based on the current device and
clock. The uzer may alzo input their cwn, if this is supported by the
kernel fand the optional FOM).

iv Fecommended Speeds: [E00000 v Hg?aun
i l=er apecitied
< BAE) et !

X

When you have selected the communication speed, click "Next(N)."
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5.4.5 Selecting Programming Options (Protection Level and Messaging Level)

Select the protection level and messaging level. For example, select "Automatic” for "Protection™ and "Advanced" for
"Messaging."

Proeramming Options

The FLASH Development Toolkit offers a device protection svstem,
pluz an advanced meszaegineg level for uze with hardware and kernel
1 development,
] mgﬁﬁ—--___ _____ hat level of device protection would vou like?
= 457 Disglay Aehisthial g — Protection -
| ] Device Mo . v i £ Interactive " More
= | Target files _ : : - ;
;":| LEE mot When programming the device, any blocks found to have been written
& havrluc:rd presciouzly will automatically be erazed.
= e
[S]° Cafnme. Mo
2 E‘j ithat level of meszaging would wou like?
] Davice Image )
1y Target ples - Mezzagine
: = Doive mat " Standard * Advanced
= [mt-‘-‘n"""-'r' L LR PR T LT L T Py P e
= afgorithm The Toolkit will display verbozse messages whenever it iz
__:.] Al communicating with the Tareet device. Thiz mode iz useful for
Interface hardware development, and Kernel development.
eyl
< RaiB) | T I oA

When you have set the programming options, click "Finish."
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5.4.6 Completion of Setting

Device and port settings are now completed.

FDT Simple Interface {(Supported Yersion)

Cptions
BASIC FILE PROGRAMMING | Bt |
Device : REF21154 Port: | B
File Selection ~ Download File Area
[ iUszer frea [~ Data firea

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

f+ Download File

User s | —
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55 Programming Flash Memory

55.1 Selecting the Program Area and File

Select a download program area and S type file.

Check "User Area" in "Download File Area" to enable an S-type file to be specified in "User Area" in "Download File."
Then, click the "..." (browse) button on the right, which becomes active, to open the "Open File" dialog.

In the "Open File" dialog, specify S-type file ad_onkai.mot to be downloaded and click "Open(O)."

FDT Simple Interface (Supported Yerszion)

Cptions
© BASIC FILE PROGRAMMING Exit |
|
Device : i REFE1154 Fart : i Ed
- File Selection Dowrload File Area
v User frea [~ Data frea
{+ Download File

Ilzer Area: l | I

ZrARERK
IrLDIBAT: |5 Debue ~| & &8k E

ad_onkai.mot i

el ] P }ad_onkai.mot BRs o |
IPILDFERRT:  [Project Files | Feoa)l |ﬂ
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55.2 Starting Programming
When the Flash Development Toolkit is started up for the second and subsequent times, the following screen is opened.

The previously selected information is retained.
FDT Simple Interface (Supported Yersion)
Cptions
BASIC FILE PROGRAMMING Exit |

Device :

File Selection

REF21154

Fart :

~ Download File Area

[v Uszer fArea

E

I Data Area

f+ Download File

zer Area: |G:¥D5fdt¥ mot¥MIA0T15_ 1 ¥PROGRAMEAD ONK AR ad onka¥Debue¥ad onk

Proeram Flash iscohfiect |

When you have selected items, click "Program Flash."
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55.3 Setting the Power Supply
Set the power supply.
Check "Power Supply" and set the power supply voltage to 5.0 V.

Tareet Power from EB

Pleaze select whether the ES should power the tareet:
(thiz setting will be retained until the project iz cloged)

[V Power Supply
(" 33V

fo B0 Cancel

When you have set the items, click "OK."

[Restriction]

The E8 emulator is designed to supply power. However, it cannot be guaranteed that the E8 emulator supplies the power
required for programming flash memory on a microcomputer because the power load differs depending on the user
system. To program an actual product, not the power from the E8 emulator but the stable voltage from an external

power source must be supplied. In this case, uncheck "Power Supply" to stop the power supplied from the E8 emulator.

Tareet Power from EB

Pleaze select whether the ES should power the tareet:
(thiz setting will be retained until the project iz cloged)

Ry Cance|
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55.4 Ending Programming
Click "Start." Programming starts, then ends.

Confirm the message indicating that programming terminated normally.

FDT Simple Interface (Supported Yersion)

Cptions
BASIC FILE PROGRAMMING Exit |
Device : REFE1154 Fart : Ed
File Selection Download File Area
[v Uszer fArea [~ Data frea

f+ Download File

zer Area: |G:¥D5fdt¥ mot¥MIA0T15_ 1 ¥PROGRAMEAD ONK AR ad onka¥Debue¥ad onk

| 22

{ Proeram Flash Dizconnect |

Wilritine imaee to device.. [0x0000E000 - OxO000ETFF] -~
Writing image to device.. [0x0000FEOD - 0x0000FFFF]

Data programmed at the following pozitions:

H'OO00EDDD - HOOOOE?FF Length : H'DO000300

H'ODOOFEQD - H'OOOOFFFF Lenath - H'OO000Z00

250 K programmed in 0 seconds

Image successfully written to device

Click "Exit." The Flash Development Toolkit terminates.
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5.6 Reprogramming

To program flash memory for the second and subsequent times in the basic simple interface mode, follow the procedure
below:

Open "Flash Development Toolkit 3.4 Basic." The basic simple interface screen appears. The previously set product

information and the settings related to the file to be downloaded are displayed as is.

FDT Simple Interface (Supported Yersion)

Cptions
BASIC FILE PROGRAMMING Ecit |
Device : REF21154 Part : | ES
File Selection Download File Area
[v Uszer fArea [~ Data frea

zer Area: |G:¥D5fdt¥ mot¥MIA0T15_ 1 ¥PROGRAMEAD ONK AR ad onka¥Debue¥ad onk

| 22

Program Flash P |

Click "Start." Programming starts, then ends.

To program a different file into a different product, use the simple interface mode.
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5.7 ID Code

57.1 ID Code Checking Function

In the standard serial input/output mode, the ID code checking function is available to prevent flash memory from being
read or reprogrammed easily.

When flash memory is not blank, this function checks whether the 1D code sent from the programmer and the 7-byte ID
code programmed in flash memory match. If they do not match, the function does not accept any command sent from
the programmer.

It is advisable to create a program in which an ID code is set in the ID code area in advance and write the program in

flash memory, to prevent flash memory from being read or reprogrammed easily.
5.7.2 When No ID Code Checking Is Made
When no ID code is set, a blank or H'FFFFFFFFFFFFFF is set in the ID code area. When the ID code of a programmed

file is blank or H'FFFFFFFFFFFFFF, no ID code checking is made and the specified file can be programmed.

573 ID Code Input

When a file in which an ID code is set is programmed in flash memory, the ID code must be entered to program a new
file.

In this case, select the file and click "Start." The "ID Code" dialog appears.

IC - |ﬁ [77 |77 {77 |77 |77 [77 Erowse..
r____TSE_____] Cancel I

B e B3 4 56 66 197 Browse..

Cancel I

When you have set the ID code, click "OK."
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Anew file is programmed.

FDT Simple Interface (Supported Yersion)

Cptions
BASIC FILE PROGRAMMING Exit |
Device : REF21154 Port : | ES
File Selection ~ Download File Area
[v Uszer Area [~ Data Area
f+ Download File
lzer Area: |G:¥Dﬁfdt¥fdt¥21 154%¥21154%ad_onkaiy 7. mot
Digconnect |
Cperation on Uzer Area -~

Writing image to device.. [0x0000EQ0D - 0x0000E7FF]
"Writing image to device.. [0x0000FEOD - 0x0000FFFF]
Data programmed at the following positions:
H'ODO0EDOD - HOOODEZFF Length : HOOOOOR00
H'ODOOFEQD - HOOOOFFFF Lemeth : H'OO000200
280 K programmed in 0 seconds

Imaege successfully written to device
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57.4 ID Code Mismatch
If the entered ID code differs from the programmed ID code, an ID code mismatch occurs and no file can be

programmed.
FDT Simple Interface {(Supported Yersion)
Cptions
BASIC FILE PROGRAMMING Exit |
Device : REF21154 Port: | ES
File Selection ~ Download File Area
[v Uszer Area [~ Data Area
i+ Download File

lzer Area: |G:¥Dﬁfdt¥fdt¥21 154%¥21154%ad_onkaiy 7. mot

Adaptar version type OF

{current type = EBEMULATOR)
Adaptor version number OF

icurrent ver = 01-03-00-007

Attempting to power target at 50V

Werzion Information: WER.D.20

Changing baud rate to 500000 bps

Error No 16194: ID code check failure
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5.7.5 ID Code File

When an ID code is set, an id file is created. This id file contains the set ID code. You can use this file to set an ID
code.

When an attempt is made to program a file in which the 1D code is set to H'77777777777777, the "ID Check" dialog
appears.

IC - ]'ﬁ [77 [77 {77 |77 |77 [77 Erowse.. ]
ITI Cancel ]

Click "Browse...."

The id file selection screen appears. Select the id file for the file programmed in flash memory. For example, select
ad_onkail2.id.

Open the 5—Record file._.

FrALDIERRD: |5 21154 >« @k E

(=) Detault
ad_orkail2.id
ad_onkail2.mot
ad onkai?7.id
ad_onkaiy?.mot
ad_onkai mot

A BN |ad_onkail 2.id | R o) |
A LOFERRTY  |Unlock Files >l el |

When you have selected the file, click "Open(0)."

The ID code is displayed.

Click "OK."
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Anew file is programmed.

FDT Simple Interface (Supported Yersion)

Cptions
BASIC FILE PROGRAMMING Exit |
Device : REF21154 Port : | ES
File Selection ~ Download File Area
[v Uszer Area [~ Data Area
f+ Download File
lzer Area: |G:¥Dﬁfdt¥fdt¥21 154%¥21154%ad_onkaiy 7. mot
Digconnect |
Cperation on Uzer Area -~

Writing image to device.. [0x0000EQ0D - 0x0000E7FF]
"Writing image to device.. [0x0000FEOD - 0x0000FFFF]
Data programmed at the following positions:
H'ODO0EDOD - HOOODEZFF Length : HOOOOOR00
H'ODOOFEQD - H'OOOOFFFF Lemeth : H'OO000200
280 K programmed in 1 seconds

Imaege successfully written to device
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6. Selecting and Setting Functions
This section describes how to select a function and set the selected function.

6.1 Options Menu
6.1.1 Login...
This allows changing of which user is logged in to the Flash Development Toolkit. The hotkey Ctrl+Shift+U also

invokes the Login dialog.

6.1.2 Auto Disconnect
This forces the Flash Development Toolkit to automatically disconnect after programming, so that the user does not

need to press the Disconnect button.

6.1.3 Readback Verify
This option controls whether the Flash Development Toolkit automatically performs a read and compare operation after

programming. The setting is remembered between sessions.

6.1.4 Request Checksum
This option controls whether the Flash Development Toolkit automatically performs a checksum request operation after

programming. The setting is remembered between sessions.

6.1.5 Erase Device Before Program
This option controls whether the Flash Development Toolkit automatically performs an erase operation before
programming the device. This will erase all blocks in all memory areas prior to programming. The setting is

remembered between sessions.

6.1.6 New Settings...

Run the Wizard to allow entry of the new settings.

6.1.7 About...

Shows the About box.

6.2 Dialog Control
6.2.1 Exit

Clicking this will exit the Flash Development Toolkit.

6.2.2 Download File radio button

When this button is on, a download file can be selected.

6.2.3 Download File Area

For devices with a User Boot Area, the user can choose whether to download the file to the User Area or the User Boot
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Area.

For devices with a Data Area, the user can choose whether to download the file to the User Area or the Data Area.

6.2.4 Program Flash

Clicking on Program Flash allows the Flash Development Toolkit to download the specified file to the FLASH memory.

Additionally, if Readback Verify is switched off, the Checksum will also be calculated and output to the screen.

6.2.5 Disconnect

Clicking on Disconnect forces the Flash Development Toolkit to disconnect.
6.2.6 File Selection

The filename can be specified in the File Selection section (by typing or browsing), for each area enabled by the

Download File Area checkboxes
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