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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. Introduction
This application note describes the following items with respect to the use of the Renesas Flash Development Toolkit

and the use of the user program mode of the H8S/2378F (H8S Family) using the Flash Development ToolKit:

(1) Boot mode 1 (programming the user boot area)

(2) Boot mode 2 (programming the user area)

(3) User boot mode

(4) User program mode

Read the explanation of these items and understand differences among the boot mode, user boot mode, and user
program mode and how to use the user program mode.

This application note also describes a sample program which programs and erases on-chip flash memory used in the

user program mode. To program or erase flash memory in the user program mode, refer to this sample program.



2. H8S/2378F (H8S Family)
2.1 Flash Memory Configuration

The flash memory of the H8S/2378F has two types of memory MATs: User MAT (user area) and user boot MAT (user
boot area). In addition, it has an area for storing a flash memory programming and erasing control program that is called
a boot MAT (boot area). This application note calls them the user area, user boot area, and boot area, respectively. The

flash memory configuration is shown in Table 2-1.

Table 2-1 Flash Memory Configuration

Area Type Size Block(s)

User area Flash memory 512 Kbytes 16 blocks
Eight 4-Kbyte blocks
One 32-Kbyte block
Seven 64-Kbyte blocks

User boot area Flash memory 8 Kbytes 1 block

Boot area Control program - -

2.2 Operating Modes

The H8S/2378 has six operating modes (modes 1 to 5 and 7). The operating mode is selected by the setting the 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 an externally expanded mode, 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. When 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 a boot mode and mode 5 is a 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.

For details, refer to the Hardware Manual.

Table 2-2 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
4 1 0 0 Advanced Expanded mode with Enabled 8 bits 16 bits
on-chip ROM enabled
5 0 Advanced User boot mode Enabled - 16 bits
7 1 Advanced Single-chip mode Enabled - 16 bits




2.3

On-Board Programming Modes

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

programming modes are listed in Table 2-3.

Table 2-3 On-Board Programming Modes

Item

Boot Mode

User Program Mode

User Boot Mode

Operating mode

Mode 3

Mode 4 (Expanded mode
with on-chip ROM enabled)

Mode 7 (Single-chip mode)

Mode 5

Function

This mode is a program
mode that uses an on-chip
SCl interface. The user area
and user boot area can be
programmed.

This mode can
automatically adjust the bit
rate between the host and
the LSI.

All areas in the user area

and user boot area are
erased first.

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

The user boot program of a
desired interface can be
created and the user area
can be programmed.

Control program

Boot area
(On-chip boot program)

User area
(User-created user

User boot area
(User-created user boot

program) program)
Programming/erasing User area User area User area
enable area User boot area
All erasure v' (Automatic) v v
Block division erasure v*1 v v

Program-data transfer

From the host via the SCI

From a desired device via
RAM

From a desired device via
RAM

Reset start

On-chip boot program
storage area (Boot area)

User area

User boot area*2

Transition to user program
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 activation is made 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.




3. 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.

3.1 Main Functions

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

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

e Erasing blocks: Open the "Erase Block™ dialog to erase all or individual blocks in flash memory on the device.

e Checking the blank status: Checks whether the flash memory on the target device is blank.

e Uploading data: Uploads data from the target device.

e Downloading a target file: Downloads an active file on the hexadecimal editor.

e 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.

e The Flash Development Toolkit is available in the simple interface mode and basic simple interface mode to
facilitate the usability of the kit.

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 3-1.
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Figure 3-1 Graphical User Interface of the Flash Development Toolkit



4. Operating the Flash Development Toolkit

4.1 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 incorporated in 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
\ )

HSODOBEAUF1H / | Host computer
0

lo

User system

F-ZTAT /
microcomputer
d

Figure 4-1 Connecting the Adapter Board




The pin numbers and corresponding signals of the user system interface cable used for connecting the adapter board and

user system are shown below.

Table 4-1 Pin Numbers and Corresponding Signals of the HSO0O08EAUF1H User 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 (PVcc)*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).

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.



Adapter board

SW6-1(MDO)

SW6-2(MD1)
S W

SW6-3(MD2)

Pulled down
at about 1 kQ.

Pulled up at 47 kQ

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

7

Connector*1

N—

3428-6002LCSC

Vce
(HSOO08EAUF1H) e
or more.
VIN 18,20
(Vec) O
RXD (13 gl\l | TxDI
TXD @ ~| Z RxD1
MDO
MD1
MD2
Vce
Pulled up at
about 1 kQ.
RES

H8S/2378F

J Note: 1. Manufacturer: 3M Corporate

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

41.1

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

(HSO008BEAUF1H) are connected is shown in Table 4-2. Use the mode switches to set the operating mode.

Table 4-2 Example of Setting Pins on the H8S/2378F and 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 Mode switch Output High (1)

5 MDO NC NC -

7 MD1 NC NC -

9 MD2(100) Serial 1/0 switch Output Low (0)

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.




4.2 Setting the Flash Development Toolkit

Set the Flash Development Toolkit first to write a program in flash memory.

421 Starting the Flash Development Toolkit

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

FOU IS LRI JULIRIE e e R o oA e 0L B

;"’ Flash Development Toolkit 3.4 Bazic

| Eg Help

LGl T User Guide (PDF

4.2.2 Selecting an Option

The "Welcome" screen of the Flash Development Toolkit appears.

Select "Create a new project workspace."

When the Flash Development Toolkit is started up for the second and subsequent times, the previously selected device

and port information is retained. Select "Open a recent project workspace."

Welcome! E”E'
~ Options: - ' | ok ]
m " Create a new project warkspace Cancel I

" Dper a recent project workspacs Bdministration...

U=
L«

= :
P Browse to another project workspace

When you have selected an option, click "OK."



4.2.3 Setting a New Project Workspace
Set a new project workspace. Use "Browse..." and select a directory, and specify the device name in "Workspace

Name." Specify a project name if required. In this example, the same name is specified in "Workspace Name" and

"Project Name."

HNew Project Workspace

Projectz

ERE DT Project Generator | MWorkspace Name:
JEB'."B

Project Mame:
|23'."E=

Directory:

jG:¥I]5fdt¥fdt¥23'."E Bromze..
CPL family:

|&ll Flash Devices |

Tool chain:

o 7]

Properties...

)L

When you have set the project workspace, click "OK."

10



424 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

'\'n"nrk,hd FLASH devices.
Ce
i w%“‘- ; Select the device wou wish to uze with thiz project fraom the hst
o sy — i y
=) = L"iinl-:l: Adistria) oy Select Device: 1Generic BOOT Device :_] Oither..
: -.J Device Image Protocal [
* = Target files Campiler TS
2] LEB, mot ]
(50 Kaybaardam Kernel Path MR
1= Cofnme, ik Kernel Version A

E ] Dévice Image

- Target files
[=3 Drivenmat
J= e ok
15 Algerihme

.-n-;"'"_'-_'_'_ !

el

X

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

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

Communications Port

W The FLASH Development Toolkit supparts connection through the
“k"'nﬂqe gtandard PC Serial port and the USE port. Lze this page to =elect
%‘;___'_ . vour dezired communications part. &ll zettings may be changed after
] Wkl 2 the project iz created.
.:I k_.,[;uare fich I-;tr.i- o
E,u L\"ﬁ'-‘.'.ﬂa L= B
= -.J Dl INage Select port: ]FDM _:_J
= Target filgs
5] (LED metk
l__’-'-n_g EKaybodrd, md
(=] Cofnris, it Select an In}er_fau:e t¥pe to connect o the target device with. Mormally
=] [ thiz will be * Direct Connection” ar simply left blank.
] Dévice Image
- Target files ) =
EA Dy, mok Select Interface: __J
JEY- Daka ok
3 porshn.
it B
< E&E gl

When you have selected the communications port, click "Next(N)."
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4.2.6 Adapter Board Pin Settings

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

For example, set the output of FWx pin to high (1) (open jumper J15) and that of MD2 (100) to low (0).

In this example, the FWx pin outputs 1 for setting a mode and MD2 (100) outputs 0 for serial communication
connection.

Turn off the power and select the boot mode (mode 3) using DIP switch 6. Set DIP switch 6 as follows. When you have

set the pins, turn on the power.

Table 4-3 Operating Mode Settings

MCU CPU Operating Jumper FWE MD2 MD1 MDO SCI Switch
Operating Mode J15 FWx (Pin3)on | SW6-3 | SW6-2 | SW6-1 | MD2 (Pin 9) on
Mode the Adapter the Adapter

Board Board
3 Boot mode 1 (Open) 1 (Output 1) 0 (ON) | 1(OFF) | 1 (OFF) | O (Output 0)

EDM Pin S5ettines

Pleaze zet the FOM pin values for connection :

Fiff SCK MD4 MD3 MD2 MO1 MO0
FOM Outputs v [T | - I~ [ -0OxB4

FDOM Pin Setting ] = o I~ [ =0xB0

WARMIMG: Incorrect =ettings could damaee vour hardware

K | Cancel

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

ELASH Development Toolkit

"_-., FOT will now attempt to connect to your generic device.
L

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

e SR e

When the device has been connected, click "OK."

Note: Do not operate the mode switches during CPU operation. Be sure to operate the FWE and MD pins after turning

off the power to the board or while pressing the RESET button.

13




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.

Adapter board

(HSOO08EAUF1H) Pulled up 47 k
— Q or more.
VIN 18,20
(Vec) O
RXD (1 <] +— TxD
XD (1) H> RxD1
SW6-1(MDO0)
MDO
SW6-2(MD1)
SW6-3(MD2)
MD2 H8S/2378F
Vce
Pulled up at
Pulled down about 1 kQ.
at about 1 k
RES

7

2,4,6,8,10,
12,14,16
T Connector*1 . .
3 428-6002LCSCJ Note: 1. Manufacturer: 3M Corporate
—

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

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

(HSO00BEAUF1H) are connected is shown in Table 4-4. Use the mode switches to set the operating mode.

Table 4-4 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 1/0 switch Output Low (0)

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.

14



4.2.7 Selecting a 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

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

- Shoooon [Gloged]

When you have selected USB device, click "OK."

15



4.2.8 Selecting a Device
Check the device.

R Tt R et et o A

Query Generic Device

w Booting Device

o Sending Supported Devices Inquiry._.
Selecting Device
Sending Clack Mode hauiry..
Selecting Clock Mode

Sending Other Ingquiries

518 Cancel

Select HD64F2378.

Select Device

Select a device : IHDE4F23?E _'_l

Cancel I

When you have selected the device, click "OK."

16



4.2.9 Selecting the Clock Mode
Check the device.

e et A B el Pt

Query Generic Device

o Booting Device
wd Sending Supported Devices Inquiry..
\/ Helecting Device HOG4FZ378
v Sending Clock Mode Inquiry...
Selecting Glock Mode

Sending Other Inquiries

Tk
=

Cancel

Select the clock mode.

Select Clock Mode

Select a clock II:I

When you have selected the clock mode, click "OK."

17



4.2.10 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."

18



4211

In the first column enter the frequency of the clock used for the board in MHz. For example, enter 8.25 (MHz).

Setting the Device (Input Clock)

Set 4 in "Select the multiplier for the Main clock frequency (CKM):."

Device Settines

Pleaze enter the specific device options based on:
mm\ [HD64F2378] usine [Protocol ]
L E """"J'I:*E:-"“‘-% Enter the GPU crystal frequency for
@; SDACE [ s : 1 825 | hh
= A L‘-iiﬁla:- dusthial c, the zelected device: ;
87 Delich
= Target iy
=] LEB, muot Enter the clock mode for the ;- =
(2] Kavbadrd,m) zelected device:
E] [S]° Cafnme. Mo
= BN pi Gelect the multiplier for the Main ,1
j T;‘:; ::}':qr clock frequency (CEM: 4
: 2, Drive.mat
{=r Ok otk Select the multiplier for the = i
=] pdigorith T Peripheral clock frequency (CKP:
< RaiB) el

When you have set the values, 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).

19



4212

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 )]

Xl

When you have selected the baud rate, click "Next(N)."
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4.2.13 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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4.2.14 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

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

-..J Dedice Image

FEy Target fites Wit RMIMG:

=l LEB, mot
(2] Kaybadrd, m

{5 Cofnme, Mt
=k - ' RESET
] Dévice Image Cutputs
- Target files RESET
[53 Drive.mat Setting
e [raka gnck
.j Afgorthmm
Ccmiil

Cperating Mode:

Pleaze zelect the pin zettings required after a device RESET

" RESET Mode

uzing Clock Mode

Ll Uzer Detined

Thcorrect zettings could damaege vour hardware

Fie  SCK MD4 MD3 MDZ MDT MDO
W oW oW oW oW m o m
N sl ol s i e o

wr WA RMIMNG: MO FDM FILE ##

< RaiE

= |

el

When you have set the items, click "Finish."
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4.2.15 Completion of Connection
The H8S/2378F board has been connected to the Flash Development Toolkit in the boot mode.

At this time, the contents of the user boot area and user area have been erased.

‘?# 2378 — Flash Development Toolkit (Supported Version)

Eile  Edit Miew Project Toole  Window  Device Help

a5 m e @ | S g Ry alswewz 2ol
I
...... @ 2378
7 2l Projects
2lhanging baud rate to 13200 bps |

Attempting to finalize connection to Generic HDG4F2373 device...

[Gonnection complete

4]+ Tirro112378 /i FindinFiles f

Feady Default] desktop | Fz
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4.3 Boot Mode 1 (Programming the User Boot Area)

Write a program in the user boot area in the boot mode. The program to be written is sample test program 2378F.mot

(S-type file). The bit rate in this program has been modified according to the frequency. On how to modify the bit rate,

refer to section 7.1.1, Bit Rate Setting (GenTest.h).

431 Selecting a File

To select a file to be programmed, select "Add Files..." from the "Project" pull-down menu.

‘?# 2378 - Flash Development Toolkit (Supported VYersion)

Eile  Edit Wiew BEfeEES Tool:  Window  Device  Help

o

¥ o

JE | 2 Bz EI Set Current Project r 'Iﬂl gl ‘

e

e

54

Ihzert Project..

B 257 | Add Fi

Bemove Files..

File Extenszions..

Febuild Image k

Download Image r

Field Programming

Bl 2l Projects

2l|Chaneing baud rate ta 19200 bps

(3

Attempting to finalize connection to Generic HDG4F2373 device...

[Gonnection complete

[>

<] hrroT12378 4 Findin Files [

fdd filels) to project Default] desktop |
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In the "Add File(s)" dialog, add file "2378F.mot."

Add File (=)

TP LMIBANG: |1 2378 x| & B cFEr

|3 Project
ICaSre
|25 75F mat

7 lE 12378F mot Add

FrLDIERRT:  Project Files | Feor)l |

[~ Belative Path

When you have selected the file, click "Add."

File 2378F.mot is added to the project.

‘?# 2378 — Flash Development Toolkit (Supported Version)

Eile  Edit Miew Project Toole  Window  Device Help

|| &R | n g |y alowevrzee
1]
R 2372
=3 2378

=23 S-Record Files

«| |
ZlProjects
2l|Chaneing baud rate ta 19200 bps |
Attempting to finalize connection to Generic HDG4F2373 device...
[Gonnection complete
4
¥
4]+ Tirro112378 /i FindinFiles f
Default] desktop | [ 2
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4.3.2 Programming
To program the user boot area, set the user boot area.
Click the right mouse button on file 2378F.mot to display the pop-up menu. Click "User Boot Area" so that the file can

be downloaded to the user boot area.

‘?# 2378 — Flash Development Toolkit (Supported Version)

Eile  Edit Miew Project Toole  Window  Device Help
% B2 a2 A | FEEFRIE
=R =l & ||
g 1
=3y 2378
=-[F 2378
=23 S-Record Files
[E i
Open 2373F mot
fdd Files.. IMNS
Remove Files..
IT Allow Dock.ing
Hide
Froperties
_“‘ I Display Block Usaee..
& Projects Exclude 2378F.mot
lzer Boot Ares
El|Ghanging baud rate to 1 ! =0 |
_ o Diovenload File to [User Areal
fttempting to finalize o Fil Dhadksin
|Gonnection complet Caompare File=>Device Checkaum
4
¥
4]+ Tirro112378 /i FindinFiles f
Swap between flazh areas Default] desktop | [ 2
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Click the right mouse button on file 2378F.mot again to display the pop-up menu. Click "Download File to [User Boot

Area]" to download file 2378F.mot to the user boot area.

‘?# 2378 — Flash Development Toolkit (Supported Version)

Eile  Edit Miew Project Toole  Window  Device Help

o] %5 @@ | 1% & B |
zlxl

o

J 2

B 2
= @ 2378
El- a S-Fecord Files

...... .F

Cpen 2378F. mot

Add Files.. N3

Remove Files..

|_V. Allowe Docking

Hide
Properties
_“ I Dizplay Block Usage..
ZlProjects Exclude 2378F. mat
- | + Lzer Boot Area
ﬁl Changing baud rate L
Diownload File ta [User Boot Areal
Attempting to finalis Fils Cistk it
|Gonnection comp Compare File=>Device Checlksum
4
bl
U] rFoT12378 f Findin Files /[
Download this tareet file Default] desktop | [ 2
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You can check that the program has been downloaded to the user boot area.

‘?# 2378 — Flagh Development Toolkit
Eile  Edit Tools

{(Supported VYersion)

YWiem  Project findow Device  Help

o [

—

o

¥ o

GE I g

|| | % B | |||
2] x|

=Gy 2378
= 2378
Ela S-Record Files

...... a7

2378F mot

< I

Processing Data file 'C¥05fdt¥erc¥2370%2378F . mot'
Cperation on Uzer Boot Area

Loaded the Write operation module

"Writing image to device.. [Dx00000000 - Q0000007 F]
"Writing image to device.. [Dx00001000 - Qx00001CFF]
Data proerammed at the following positions:
H'00000000 - HOO000a7F Leneth : HOO0000S0
H'00001000 - HOQDM CGFF Lergth : H'OODDOD00

338 K programmed in 2 seconds

Imaee successfully written to device

£

Current context for non—write operations iz [User Areal File setting iz [User Boot Area] - Downloading file to [L A |

£

i ¢ [\ [FDT12378 4 FindinFiles §

\Default] desktop
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4.3.3 Blank Check

To confirm that the user boot area has been programmed, perform a blank check.

Click "Device" to open the pull-down menu and select "Flash Area for Non-Write Ops," then "User Boot Area."

‘?# 2378 - Flash Development Toolkit (Supported Version)

Eile  Edit “iew Project Toole  Window BEERGEES Help
||E | .F:' .-|| @ |ﬁ' |||Eﬁ| |j§“ Connect to Device Citpl+ A+ ﬁ‘?h @E E gg Q
__j__j I_@. Dizconnect
=] 2378 o4 Erase FLASH Blocks Citrl+&H+E
- [ 2378 , B¥% Blank Check Cirl+Alt+E
=3 S-Record Files L
[T ﬁ'-ﬂ_plnad Imaee Citrl+ &+
$9 Donnload Active File Cirl+ B 1+P
= FLF'.SH Checksum Ctrl+ &+
89 Go From Address.. CHrl+B1+5
<] L
i @Pmiem J— @ Cancel Operation Citrl+Break

G| v User firea

a far Mon="Wkite Dps

ZlCurrent context for non-write operations is [
_.Li F'FI:II:ESSII"IE Data fllE O¥UEfdt¥src¥23?E¥23? .f” DCIr'IfIELIFE F|EIS|"I PrDjECt H't"‘Shiﬂ"’F{
Cperation on Uzer Boot Area
Loaded the Write operation module
"Writing image to device.. [Dx00000000 - Q0000007 F]
"Writing image to device.. [Dx00001000 - Qx00001CFF]

Data proerammed at the following positions:

H'00000000 - HOO000a7F Leneth : HOO0000S0

H'00001000 - HOQDM CGFF Lergth : H'OODDOD00

338 K programmed in 2 seconds

Imaee successfully written to device =

l_"
£ [ i | >
[ [AT+ T rFo112378 £ FindinFies /
Set the flazh area context for non—write operations EEfE.G]ﬁ"EiEéE'{.SE' |_);f
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Click "Device" again to open the pull-down menu and click "Blank Check."

‘?# 2378 - Flash Development Toolkit (Supported Version)

Eile  Edit iew Project Toolz Window BESTEEN Help
|E | it Itﬁl | %" Cornect to Device Citr [+ A+
: .J.’SJ I_@. Dizconnect

=Gy 2378
= I@ 2378
=3 5-Record Files

AR 20 70F mot

o4 Erase FLASH Blocks

§ _pI-:uau:I Imaee

Citrl+AH+E
Ctrl+alt+B
Ctrl+alt+

= z Cance| Operation
@ Projects = :

g@j.h whload Active File Citr |+ & 1t+P
% FLASH Checksum Ctrl+ &+
89 Go From Address.. CHrl+B1+5

Citr+Break

ZlCurrent context for non-write operations is [

Flazh Area for Hon-YWiite Ops

k

Processing Data file : O¥DEfdt¥src¥23?E¥23?‘, 47 Confieure Flazh Praject

flt+Shift+R

Inloading file to [L |

Cperation on Uzer Boot Area
Loaded the Write operation module
"Writing image to device.. [Dx00000000 - Q0000007 F]
"Writing image to device.. [Dx00001000 - Qx00001CFF]
Data proerammed at the following positions:
H'00000000 - HOO000a7F Leneth : HOO0000S0
H'00001000 - HOQDM CGFF Lergth : H'OODDOD00
338 K programmed in 2 seconds

Imaee successfully written to device

Check if the device iz blank

|Default1 desktu:up

| [~
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The result of the blank check for the selected area is displayed.

The user boot area is not blank.

‘?# 2378 — Flash Development Toolkit (Supported Version)

Eile  Edit Miew Project Toole  Window  Device Help

1= R -R =AY =% & 5 |
zlxl
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Ela S-Record Files
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------ 4 2237EF. mot

< | =

Xl titing image to device.. [0:00000000 - 0x0000007F] |
"Writing image to device.. [Dx00001000 - Qx00001CFF]
Data proerammed at the following positions:
H'00000000 - HOO000a7F Leneth : HOO0000S0
H'00001000 - HOQDM CGFF Lergth : H'OODDOD00
338 K programmed in 2 seconds

Imaee successfully written to device

Checking for blank device
Device iz blank [User freal
Al blocks marked az blank |

£

: i | 2|
<[ » I\ [FDT12378 4 FindinFiles §

Default] desktop | [ 2
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434 Checksum

To confirm that the user boot area has been programmed, display a checksum.

Click "Device" to open the pull-down menu and click "Flash Checksum."

‘?# 2378 - Flash Development Toolkit (Supported Version)

g\:f "'|_ W |

ad Active File

E Go From Address.

Eile  Edit iew Project Toolz Window BESTEEN Help
|E | it Itﬁl | %" Cornect to Device Citr [+ A+
: -.J.!CJ | _5?. Dizconnect
=] @ 2378 ¢4 Eraze FLASH Blocks Ctrl+Al+E
=[5 2378 , 57 Blank Check Ctrl+Alt+B
=3 5-Record Files A
BESY o270 ot g~ Upload Image Citr |+t

Citrl+alt+P

Crl+ A+

2l Writing imaee to device.. [0x00000000 - Ox0C

"Writing image to device.. [0x00001000 - 0x0C
Data proerammed at the following positions:

@ Cancel Operation Citr [+ Break
Flazh Area for Hon-YWiite Ops
,-5;? Configure Flash Project Blt+Shift+R,

H'00000000 - HOO000a7F Leneth : HOO000020
H'00001000 - HOQDM CGFF Lergth : H'OODDOD00
338 K programmed in 2 seconds

Imaee successfully written to device

Checking for blank device

Device iz blank [User freal
Al blocks marked az blank

{ | 111

R

I

Get the Flagh Checksum

|Default1 desktu:up

[~
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The result of the checksum calculation is displayed.

‘?# 2378 — Flash Development Toolkit (Supported Version)

Eile  Edit Miew Project Toole  Window  Device Help

=] 5w || =l & % ||
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L o

ZF e

$:'

FEVHIRO

—

=Gy 2378
= 2378
Ela S-Record Files

Eal 2372F . mot

< |
2] Projects I
ﬁ H'O0001 000 - HOO CFF Length - H'0J000000 el

338 K programmed in 2 seconds
Imaee successfully written to device

Checking for blank device
Device iz blank [User freal
Al blocks marked az blank

Calculating device checksum
Flazh Checksum: 0=00179392 (User Boot Areal
Flazh Checksum: 0=07F20000 (User Areal |

£

: i | 2|
<[ » I\ [FDT12378 4 FindinFiles §

Default] desktop | [ 2

When the user boot area is blank, the following value is displayed as the result:

Calculating device checksum
Flash Checksum: Ox001FEOOO (User Boot Area)
Flash Checksum: O0x07F80000 (User Area)

33



4.3.5 Disconnecting the Device
After programming has been completed, disconnect the device.

Click "Device" to open the pull-down menu and click "Disconnect."

‘?# 2378 - Flash Development Toolkit (Supported Version)

Eile  Edit “iew Project Toole  Window BEERGEES Help

Sl b
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| | Er T — | ﬁ' | |Eﬁ | & Connect to Device Cip A+
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=Gy 2378
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=3 S-Record Files
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BEAR 237EF mot

o4 Erase FLASH Blocks Citrl+&H+E
7 Blank Check Ctrl+A1t+B
§ Upload Imaee Citrl+Alt+U
@J' Download Active File Cirl+alt+P
% FLASH Checksum Ctrl+ &+
89 Go From Address.. CHrl+B1+5

i ] Projects I @ Cancel Operation Citr |+ Braak

%\ 00001000 - HODODTGFF Length - Hopi /2o frea for Nan-iiiite Ops

259k prograftihed 0.2 seconds 47 Configure Flash Project  Alt+ShifteR

Imaee successfully written to device

Checking for blank device
Device iz blank [User freal
Al blocks marked az blank

Calculating device checksum

Flazh Checksum: 0=00179392 (User Boot Areal
Flazh Checksum: 0=07F20000 (User Areal

£ | 111

R

I

Dizconnect from the device iDefauIﬂ u:IETsktDp

[~
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The device is disconnected.

‘?# 2378 — Flash Development Toolkit (Supported Version)
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Checking for blank device 0
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Al blocks marked az blank
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Flazh Checksum: 0=07F20000 (User Areal
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Dizconnected |
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<[ » I\ [FDT12378 4 FindinFiles §

Default] desktop | [ 2

35



4.3.6 Removing a File

Remove a file.

Click "Project" to open the pull-down menu and click "Remove Files...."

‘?# 2378 - Flash Development Toolkit (Supported VYersion)

Eile  Edit Wiew BEfeEES Tool:  Window  Device  Help

JE | 2 Bz E’ Set Current Project r 'Iﬂl gl ‘

Ihzert Project..

»
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SEVHIZe

= Y 2878 B Filgs..

File Extenszions..

Febuild Image k

Download Image r

Field Programming »

@ Projects r |

Checking for blank device
Device iz blank [User freal
Al blocks marked az blank

Calculating device checksum
Flazh Checksum: 0=00179392 (User Boot Areal
Flazh Checksum: 0=07F20000 (User Areal

Digconnecting
Dizconnected |

£

: i | 2|
<[ » I\ [FDT12378 4 FindinFiles §

Femove filais) from project Default] desktop | [ 2
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The file is displayed.

Remoxe PFroject Files

Project files:

Aok mot

[CATe At e e

35

[

?X
Cancel

Bemowe

Remove All

Click "Remove All."

Remoxe PFroject Files

?)X

Project files:

35

[

614
Cancel

Bemowe

Click "OK."
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The file is removed.

‘?# 2378 — Flash Development Toolkit (Supported Version)

Eile  Edit Miew Project Toole  Window  Device Help
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Checking for blank device
Device iz blank [User freal
Al blocks marked az blank

Calculating device checksum
Flazh Checksum: 0=00179392 (User Boot Areal
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Digconnecting

Dizconnected |
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<[ » I\ [FDT12378 4 FindinFiles §

Default] desktop | [ 2
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4.3.7 Removing a Folder

Remove a folder.

Click the right mouse button on a folder to display the pop-up menu and click "Remove Folder."

‘?# 2378 — Flash Development Toolkit (Supported Version)

Eile  Edit Miew Project Toole  Window  Device Help
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FHEFEIELO

=Gy 2378
= [ 2378

Remove Folder

Fename Faolder

|T Allow Docking
K J | Hide

Checking for blank device
Device iz blank [User freal
Al blocks marked az blank

Calculating device checksum
Flazh Checksum: 0=00179392 (User Boot Areal
Flazh Checksum: 0=07F20000 (User Areal

Digconnecting
Dizconnected |

£

: i | 2|
<[ » I\ [FDT12378 4 FindinFiles §
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The folder is removed.

‘?# 2378 — Flash Development Toolkit (Supported Version)

Eile  Edit Miew Project Toole  Window  Device Help

o] %5 @@ | 1% & B |
zlxl
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=Gy 2378
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x|
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Checking for blank device
Device iz blank [User freal
Al blocks marked az blank

Calculating device checksum
Flazh Checksum: 0=00179392 (User Boot Areal
Flazh Checksum: 0=07F20000 (User Areal

Digconnecting

Dizconnected |

7 i | 2|
<[ » I\ [FDT12378 4 FindinFiles §
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4.3.8 Exiting

Save the work folder and exit the Flash Development Toolkit.

Click "File" to open the pull-down menu and click "Exit."

‘?# 2378 — Flash Development Toolkit (Supported Version)
&= Edit Wiew Project Toole  Window  Device Help

Cloze Cirl+F4 Liﬂi :ﬁ T;T!; ‘

Mew Wiorkspace...

Cpen Waorkzpace..
Save Workzpace

Cloze Workspace

ﬁ' Open fAn 5-Fecord... Cirl+F.
E Save Ciri+3
Save Az

L I

Checking for blank device
Device iz blank [User freal
Al blocks marked az blank

Calculating device checksum
Flazh Checksum: 0=00179392 (User Boot Areal
Flazh Checksum: 0=07F20000 (User Areal

Digconnecting
Digconnected

i I * |

C3 [ )
4]+ ]irFoT12378 4 FindinFiles f

Exit FOT = waou will be prompted to save modified documents iDefauIﬂ desktop | E

Choose to save the session.

Elash Development Toolkit

Gzt | Feetn |

Click "Yes."

The Flash Development Toolkit terminates operation.

The work file space of the Flash Development Toolkit is saved as file 2378.AWS.
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4.4 Boot Mode 2 (Programming the User Area)
Write a program in the user area in the boot mode. The same program as used in section 4.3, Boot Mode 1
(Programming the User Boot Area) is to be written. In this section, the saved work file space file (2378.AWS) is used to

start the Flash Development Toolkit.

441 Starting the Flash Development Toolkit

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

FOU IS LRI JULIRIE e e R o N SRR TN T

;"’ Flash Development Toolkit 3.4 Bazic

D el T User Guide (PDF2

4.4.2 Selecting an Option
The "Welcome" screen of the Flash Development Toolkit appears.

Select "Open a recent project workspace" and project workspace file 2378.AWS.

Welcome! ?”?]
—Options: - oF ]
m' " Create a new project workspace e I
% Dpen a recent project workspace: Bdministration... ]
é ]G:¥DEfdt¥fdt¥23?E¥23?E.F'.'u'I.I'S _:_J
k= :
% " Browse to another project workspace

When you have selected the file, click "OK."
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Project 2378 is displayed.

‘?# 2378 — Flash Development Toolkit (Supported Version)

Eile  Edit Miew Project Toole  Window  Device Help

| a8 =l & |
zlxl

Ji@ o

7 P

FHEFEIELO

i 2] projects I

ZlIFDT API initialized: version 3, 4,0, 5
ke Mote: Thiz project iz uzing a configuration file created from an earlier Generic Boot

4]+ Tirro112378 /i FindinFiles f

Feady Default] desktop | Fz

The Flash Development Toolkit can also be started by directly opening (or double-clicking on) project workspace file
2378.AWS.
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4.4.3 Connecting the Device
Connect the USB adapter board (FDM) to a PC and the H8S/2378F board to the adapter board and set the H8S/2378F

board in the boot mode. To select the boot mode (mode 3), use DIP switch 6. Set DIP switch 6 as follows.

Table 4-5 Operating Mode Setting

MCU CPU Operating Jumper FWE MD2 MD1 MDO SCI Switch
Operating Mode Ji5 FWx (Pin3)on | SW6-3 | SW6-2 | SW6-1 | MD2 (Pin 9) on
Mode the Adapter the Adapter

Board Board
3 Boot mode 1 (Open) 1 (Output 1) 0 (ON) | 1(OFF) | 1 (OFF) | O (Output 0)

When you have set the pins, turn on the power.

After connection is complete, click "Device" to open the pull-down menu and click "Connect to Device."

‘?# 2278 — Flash Development Toolkit {(Supported Yersion) E'_
Eile  Edit View Project Toolz  Window SEEED
I E a ;'.':':'_-:E : : i ! ect to Device Citr 1+ B+ ] ﬁEn_‘_

4 Eraze FLASH Elocks Ctrl+&t+E
Elank Check Ctri+alt+B
Qpl-:nau:l Imaee Crl+alt+1]

Holive rlle AR AT

FLF'.SH Checksum Cirl+&lt+5

Lrancel Uperation

Ak T 3 -
fjl FOT AFT initialised: version 3, 4, 0, 5 Rl Aen forHon e Ops
='|Mote: Thiz project is using a configuration flI ’x Confieure Flash Project Blt+Shift+R,
Ll roT12378 f Findin Files /
Connect to the device Ijefaali'ldesktu:up il =7

2

Note: Do not operate the mode switches during CPU operation. Be sure to operate the FWE and MD pins after turning

off the power to the board or while pressing the RESET button.
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Select the adapter board (FDM).

bSelect USH Device

| 1 USE device located ok

FLip — Sk 00000 [Glozed]

When you have selected USB device, click "OK."

The adapter board is connected.

ﬂ’ 2378 — Flash Development Toolkit {(Supported Yersionl
File Edit Miew Project Toole  Window [Device Help

=R A ~I# & 5 |
1zl =l

i 2] Projects ]

El|Sending selection of device command |
F Selection of Device — Device selected, code Dall
Sending zelection of clock mode

Sending zelection of clock mode

Selection of Glock Mode - Clock zelected, code 0
Changing baud rate to 19200 bps

Set baud rate value = 19200

Determining block uzage

Checking for blank device

Device iz blank [User freal

[Connection complete y
Al blacks marked az blank 1

4] rFo112378 f FindinFiles [

ek Default] desktop | Fz
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4.4.4 Selecting a File

To select a file to be programmed, select "Add Files..." from the "Project" pull-down menu.

‘?# 2378 - Flash Development Toolkit (Supported VYersion)

Eile  Edit Wiew BEfeEES Tool:  Window  Device  Help

JE | 4 Ez g2 Set Gurrent Project r ?Hl i ‘

Ihzert Project..
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Bemove Files..
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Download Image r

1= | Field Proeramming 3
3} Projects ]__ |

Sending zelection of device command

Selection of Device — Device selected, code 0all
Sending selection of clock mode

Sending selection of clock mode

Selection of Glock Mode - Clock selected, code 0
Changine baud rate to 19200 bps

Set baud rate value = 19200
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Checking for blank device

Device iz blank [User Areal I
[Connection complete - |
&1l blocks marked a= blank 1

L=l

<] hrroT12378 4 Findin Files [

fdd filels) to project Default] desktop | [ 2
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In the "Add File(s)" dialog, add file "2378F.mot."

Add File(s)
IrALMIBRG: [ 2378 ~| & & cf E

|3 Project
ICaSre
|25 75F mat

7 lE 12378F mot Add

FrLDIERRT:  Project Files | Feor)l |

[~ Belative Path

|

When you have selected the file, click "Add."

File 2378F.mot is added to the project.

‘?# 2378 — Flash Development Toolkit (Supported Version)

Eile  Edit Miew Project Toole  Window  Device Help

(=RER =AY =l & B |
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2|!Sending selection of device command |
2z Selection of Device — Device selected, code 0all -
Sending selection of clock mode

Sending selection of clock mode

Selection of Glock Mode - Clock selected, code 0
Changine baud rate to 19200 bps

Set baud rate value = 19200

Determining block uzage

Checking for blank device

Device iz blank [User Areal

[Connection complete

fll blocks marked az blank

4]+ Tirro112378 /i FindinFiles f

Default] desktop | [ 2
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445 Programming
Click the right mouse button on file 2378F.mot to display the pop-up menu. Click "Download File to [User Area]" to

download file 2378F.mot to the user area. The default is "Download File to [User Area]."

‘?# 2378 — Flash Development Toolkit (Supported Version)

Eile  Edit Miew Project Toole  Window  Device Help
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Changing baud rate to 192 User Boot Area
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Checking for blank device S —

Device iz blank [User fres
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Al blocks marked az blank 3 |

Compare File—>Device Checksum

4]+ Tirro112378 /i FindinFiles f
Download this tareet file Default] desktop | [ 2
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You can check that the program has been downloaded to the user area.

‘?# 2378 — Flash Development Toolkit (Supported Version)

Eile  Edit Miew Project Toole  Window  Device Help
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Ela S-Record Files
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i 2] Projects I

Zl1all blocks marked as blank A

I

Processing Data file 'C¥05fdt¥erc¥2370%2378F . mot'
Cperation on User firea

Loaded the Write operation module

"Writing image to device.. [Dx00000000 - Q0000007 F]
"Writing image to device.. [Dx00001000 - Qx00001CFF]
Data proerammed at the following positions:
H'00000000 - HOO000a7F Leneth : HOO0000S0
H'00001000 - HOQDM CGFF Lergth : H'OODDOD00
338 K programmed in 2 seconds

Imaee successfully written to device

{ [ Fiil

4]+ Tirro112378 /i FindinFiles f

Default] desktop |

B

49



4.4.6 Blank Check and Checksum
To confirm that the user area has been programmed, perform a blank check and calculate a checksum.
Click "Device" to open the pull-down menu and click "Blank Check."

Click "Device" to open the pull-down menu and click "Flash Checksum."

The results of the blank check and checksum calculation are displayed.

‘?# 2378 — Flash Development Toolkit (Supported Version)

Eile  Edit Miew Project Toole  Window  Device Help

IEREE =AY S g a |y alswewzee
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i 2] Projects I

Data proerammed at the following positions: |
H'00000000 - HO0000a7F Leneth : HOO0000S0

H'00001000 - HOQDD GFF Lergth : H'OODDOD00

338 K programmed in 2 seconds

Imaee successfully written to device

Lol

Checking for blank device
Device iz not blank [User Areal

Calculating device checksum
Flash Checksum: 0=001 FEDDD (User Boot Area)
Flazh Checksum: 0=07EFB392 (User Areal

{ [ il

4]+ Tirro112378 /i FindinFiles f

Feady Default] desktop |

N

50



4.5 User Boot Mode
In the user boot mode, the user area can be programmed or erased. The user boot area cannot be programmed or erased.

451 Writing a Program in the User Boot Area
Start "Flash Development Toolkit 3.4" and open project workspace file 2378.AWS.

Write program file 2378F.mot in the user boot area in the boot mode.

In this sample, toolbar positions are changed to display the Configure Project button.

‘?# 2378 — Flash Development Toolkit (Supported Version)
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ﬂ Processing Data file 'C¥05fdt¥erc¥2370%2378F. mot' 2l

Cperation on Uzer Boot Area

Loaded the Write operation module

"Writing image to device.. [Dx00000000 - Q0000007 F]

"Writing image to device.. [Dx00001000 - Qx00001CFF]

Data proerammed at the following positions:

H'00000000 - HOO000a7F Leneth : HOO0000S0

H'00001000 - HOQDM CGFF Lergth : H'OODDOD00

338 K programmed in 2 seconds

Imaee successfully written to device

3

$lo . i | 2l

4]+ ]irFoT12378 4 FindinFiles f
Default] desktop | [ 2
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452 Disconnecting the Device

Click "Device" to open the pull-down menu and click "Disconnect."

‘?# 2378 — Flash Development Toolkit (Supported Version)
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I?-l@ 2378

Eia 5-Fecord Files

X|\iiting image to device... [0:00000000 - Ox0000007F]
"Writing image to device.. [Dx00001000 - Ox00001CFF]
Data proerammed at the following positions:
H'00000000 - HOO000a7 F Length : HOOOOO0S0
H'00001000 - HOODM CFF Lergth : HOODOODOO
338 K programmed in 2 seconds

Imaege successfully written to device

I

Digconnecting
Digconnected

£

: i | 2|
<[ » I\ [FDT12378 4 FindinFiles §

Feady Default] desktop | Fz
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45.3 Configuring the Project

Click "Device" to open the pull-down menu and click "Configure Flash Project.”

‘?# 2378 — Flagh Development Toolkit
Eile  Edit Miew Project Tools  Window

[@]me|s ||l

[ ot | ez 2@y

o 1]
=Gy 2378
._:1@ 2378
=23 S-Record Files
e Ty 'F ot

{(Supported VYersion)
Device MaE

}yﬁ Connect to Device Citrl+ A1+

[ B
2 Dizconnect

o4 Erase FLASH Blocks Citrl+&H+E
7 Blank Check Ctrl+A1t+B
§ Upload Imaee Citrl+Alt+U
@Jf Download Active File Cirl+alt+P
% FLASH Checksum Ctrl+ &+
89 Go From Address.. Citrl+A1+G
@ Cancel Operation Citr+Break

Flazh Area for Hon-YWiite Ops

Wilkiting image to device.. [0x00000000 - Owx0C

Data proerammed at the following positions:
H'00000000 - HOO000a7 F Length : HOOO

338 K programmed in 2 seconds
Imaege successfully written to device

Digconnecting
Digconnected

Wilkiting imaee to device.. [Dx00001000 - w00 -

zh Project Alt+shift+R

00020

HOO001 000 - HOODM SFF Leneth - HOOOOODOO

Rl

I

Configure the flagh project

[~
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The configure project window appears.
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Z|| Property | Value Xl iting image to device... (00000000 - 0x0000007F A |
£ kernel Path Bt 2o ToN 20708 2 "Writing image to device.. [Dx00001000 - Ox00001CFE
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CKP NS H'00001 000 - HOODODA GFF Length : HODOOODO0O
Cilock Mode 1] 338 K programmed in 2 seconds
Image successiully written to device
Dizgconnecting
Dizconnected
v
£ | 1] | } { | -_.I.I.II | » |
4] bﬂlcernel ,-'-: Communications ,]'-.. Cevice _h Prog | || 4' I-I'I.[FDT] 2378 ,-'-: Find in Files ;"
Default] desktop | [ 2
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454 Setting the User Program Mode

Select the "Device" tab in the configure project window and double-click "Connection™ and "Boot."
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iF.mat

Z|| Property | Value Xl iting image to device... (00000000 - 0x0000007F A |
£ Device_ HDG4F2378 ;I Writing image to device. [D=00007000 - 000001 CFF
FLAM 5'2‘5‘; Uk nowr Data programmed at the following pogzitions:
ELASH S a1Zh HDODO0O0O - HODODOOZF  Length : HOOOO0DS0
FLASH Start 000000000 e -
s e HOO001000 - HOOODTGFF Length : HODODODAOO
Interface Direct Connection .38 K programmed in 2 seconds
Kerne| Resident Mo Image successfully written to device
Ilzer Boot Area Mo
Available RAM N/ & Bliseorinetting
Free Ram M & Dizconnected
Buffer Size MNA B |
Device ID M B |
£ | i} | } | { | -_.I.I.II | » |_
4 PT'-.. Kernel h Cummunicaticlng_}l.lggﬂu_:g i Prog | ||| 4! P]'-. [FDT] 2378 ,-'-: Find in Files ;"
Default] desktop | [ 2
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Set the connection type.

Select "USER Program Mode" in "Select Connection:."

Set the baud rate to 9600 b

Connection Iype

ps.

| % i
mﬁuaﬁa',j---_---q._
= i[Ep L\'iiﬂlay SErigl i,
g -.J Device Image
o= Target filgs
) LED.mo
L":g Kavhadard, m
E] 1] Carnme, mitt
."_] Dévice Imags
s J [an__]-'—-_.t”lt‘F
s |:|ri1\.-'-.=".llll:|L
{27 Draba ok

15 Algerihme

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:
i BOOT Mode i* |ISER Proeram Mode

[ Kernel already running
In USER. Proeram mode the device must have a USER micro kernel
installed.

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: ]EIEEIEI ~| Hgfault
[ Il=er Specified:1

el

X

When you have set the connection type, click "Next."
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Set the pins on the adapter board (FDM) for the user boot mode.

For example, set the output of FWx to high (1) and that of MD2 to low (0).

In this example, the FWx pin outputs 1 for selecting a mode (the jumper is open) and MD2 (100) outputs 0 for serial
communication connection.

Turn the power off and select the user boot mode (mode 5) using DIP switch 6. When you have set the pins, turn on the

power.

Table 4-6 Operating Mode Setting

MCU CPU Operating Jumper FWE MD2 MD1 MDO SCI Switch
Operating Mode J15 FWx (Pin3)on | SW6-3 | SW6-2 | SW6-1 | MD2 (Pin 9) on
Mode the Adapter the Adapter

Board Board
5 User boot mode 1 (Open) 1 (Output 1) 1 (OFF) | 0 (ON) | 1 (OFF) | 0 (Output 0)

FDM Pin Settines

Pleaze =zelect the pin settings for the FOM

% LISER Maode uzing Clock Mode ISTOM i
L Wu—n'l;ﬁ“g.‘;:-——--_-
2" Indust o7 '
& Ellj{’l_‘"’ bE Operating Mode: ]Ll: User Defined _lJ
e Llj-__-._.'ll.-.e Jlnage WF,' HNING
= Target filas
;:| LED. o Thcaorrect zettings could damaee vour hardware
(el Keybaard.m Fie  SCK MD4 MD3 MDZ MD1 MDO
LGNS ik
CALRL o ml m w2 w ml O
_'__] Davice Image Outputs
-5 Target Files USER Made 7 e o m e
._:'j Do ok Setting
o Ciaba ok
2 Bromvoctt N G o ol ol ol o
g1t | wk WA RMIMNG: MO FDM FILE ##

ez,

{EaB

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

Note: Do not operate the mode switch during CPU operation. Be sure to operate the FWE and MD pins after turning the

power to the board off or while pressing the RESET button.
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The user boot mode has been set.
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Interface Direct Connection .38 K programmed in 2 seconds
Kernel Resident Mo Image successiully written to device
Ilzer Boot Area Mo
Available RAM N/ & Bliseorinetting
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Buffer Size MNA B |
Device ID M B |
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4 PT'-.. Kernel h Cummunicaticlng_}l.lggﬂu_:g i Prog | ||| 4! P]'-. [FDT] 2378 ,-'-: Find in Files ;"
Default] desktop | [ 2

58




455 Connecting the Device

Click "Device" to open the pull-down menu and click "Connect to Device."

Select the adapter board (FDM).

bSelect USH Device r_

X

| 1 USE device located ok

F Dl - SN 00000 [Clozed]

When you have selected the device, click "OK."

The connection in the user boot mode is completed.
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User Boot Area No Device iz blank [User Areal
Available RAM Unknain [ T
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4.5.6 Programming

Write a program in the user area in the user boot mode.

To program a file in the user area, specify a download area.

Click the right mouse button on file 2378F.mot to display the pop-up menu. Click "User Boot Area" to uncheck it so

that the file can be downloaded to the user area.
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Bvailable FLa b LJ Download File to [User Boot fireal ymplete
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Click the right mouse button on file 2378F.mot again to display the pop-up menu. Click "Download [User Area]" to

download file 2378F.mot to the user area.
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£l Device H
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Buffer Size 14 File Checksum
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You can check that the program has been downloaded to the user area.
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457 Blank Check and Checksum
To confirm that the user area has been programmed, perform a blank check and calculate a checksum.
Click "Device" to open the pull-down menu and click "Blank Check."

Click "Device" to open the pull-down menu and click "Flash Checksum."

The results of the blank check and checksum calculation are displayed.
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4.6 User Program Mode

In the user program mode, the user area can be programmed or erased. The user boot area cannot be programmed or
erased.

4.6.1 Writing a Program in the User Area

Start "Flash Development Toolkit 3.4" and open project workspace file 2378.AWS.
Write program file 2378F.mot in the user area in the boot mode.

After programming the file, disconnect the device and display the configure project window. On how to display the

configure project window, refer to section 4.5.3, Configuring the Project.
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4.6.2 Setting the User Program Mode

Select the "Device" tab in the configure project window and double-click "Connection™ and "Boot."
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Set the connection type.

Select "USER Program Mode" in "Select Connection:."

Set the baud rate to 9600 b

Connection Iype

ps.

| % i
mﬁuaﬁa',j---_---q._
= i[Ep L\'iiﬂlay SErigl i,
g -.J Device Image
o= Target filgs
) LED.mo
L":g Kavhadard, m
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{27 Draba ok

15 Algerihme

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:

i BOOT Mode i* |ISER Proeram Mode

[ Kernel already running
In USER. Proeram mode the device must have a USER micro kernel
installed.

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: ]EIEEIEI ~| Hgfault
[ Il=er Specified:1

el

X

When you have set the connection type, click "Next."
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Set the pins on the adapter board (FDM) for the user boot mode.

For example, set the output of FWx to high (1) and that of MD2 to low (0).

In this example, the FWx pin outputs 1 for selecting a mode (jumper J15 is open) and MD2 (100) outputs O for serial
communication connection.

Turn off the power and select an expanded mode with on-chip ROM enabled (mode 4) or single-chip mode (mode 7).

To select the mode, use DIP switch 6. When you have set the pins, turn on the power.

Table 4-7 Operating Mode Settings

MCU CPU Operating Jumper FWE MD2 MD1 MDO SCI Switch
Operating Mode J15 FWx (Pin3)on | SW6-3 | SW6-2 | SW6-1 | MD2 (Pin 9) on
Mode the Adapter the Adapter

Board Board
4 Expanded mode with | 1 (Open) 1 (Output 1) 1(OFF) | 0(ON) | O(ON) | O (Output0)
on-chip ROM
enabled
7 Single-chip mode 1 (Open) 1 (Output 1) 1 (OFF) | 1 (OFF) | 1 (OFF) | 0 (Output 0)

EDM Fin S5ettinegs

Pleaze zelect the pin zettings for the FDM
i %Hﬂ.};{;&:—uh

IJSER. Mode uzing Clock Mode IS ]
® Indoc) ey

R _L"ijr‘lf"-" Operating Mode: | L: User Defined |
—_.J LlFl_,-._.-II.'."-_. degﬂ_-

= Target files
_=£| LEE mymt [
= Keyhoard.m Fite SCK MD4 MD3 MDZ MD1 MDO

2] Cofnme, miot
. e e e e S
] Dévice Image Clutputs

frl-E Target Files USER Mode 7 Sl C I~ [ =080
i';._; [:ri-,.-p.“ujt SEHII"IE
[} Craba Mok IUSER. Program e
i?\-j ,|:|,||_.'|I:|rlli.|'llI"“'l Maode Setting '7 r [ .Il_. [ H ]_. = 0xE0
g1 | w A BMIMG: MO FDM FILE ##%
< EaiB) AR,

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

Note: Do not operate the mode switch during CPU operation. Be sure to operate the FWE and MD pins after turning the

power to the board off or while pressing the RESET button.
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The user program mode has been set.
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Ilzer Boot Area Mo
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4.6.3 Connecting the Device

Click "Device" to open the pull-down menu and click "Connect to Device(C)."

Select the adapter board (FDM).

bSelect USH Device r_

X

| 1 USE device located ok

F Dl - SN 00000 [Clozed]

When you have selected USB device, click "OK."

The connection in the user program mode is completed.
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4.6.4 Programming

Write a program in the user area in the user program mode.

Click the right mouse button on file 2378F.mot to display the pop-up menu. Click "Download File to [User Area]" to

download file 2378F.mot to the user area.
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You can check that the program has been downloaded to the user area.
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W ee ||| =% & % |
| glowewseeotem <[
- B
=y 2378
= 2378
Eia S-Fecord Files
«| | &
2] projects |

x| Property I Walue Z||Processing Data file 'C¥05fdt¥src¥?370¥2378F mot’ 2l
£ Device_ HDG4F2378 I Operation on User frea
FLAM 5'2‘5‘; Unkncwn Loaded the "Write operation module
CLiglt S, 2le Ko Whiting image to device.. [1x00000000 - DxX0000007F
Ciannection Llzer Writing image to device. [0=000071000 - 000001 CFF
Interface Direct Connection Data programmed at the following pogzitions:
Kerne| Resident Mo H'00000000 - HOO0000a7 F Length : H'O0OOO020
User Boot fires Na HO0001000 - HOOODIGFF  Leneth : HOODOODOD
feeailahle RAM Uklseii 3.38 K programmed in 4 SE_CDFIEIS :
Free RAM Urkrioven Image successiully written to device
Buffer Size 128 Buvtes |
Device ID 1] BE|
£ | i} | } | { | -_.I.I.II | » |_
4 PT'-.. Kernel h Cummunicaticlng_}l.lggﬂu_:g i Prog | ||| 4! P]'-. [FDT] 2378 ,-'-: Find in Files ;"
Default] desktop | [ 2

71




46.5 Blank Check and Checksum
To confirm that the user area has been programmed, perform a blank check and calculate a checksum.
Click "Device" to open the pull-down menu and click "Blank Check."

Click "Device" to open the pull-down menu and click "Flash Checksum."

The results of the blank check and checksum calculation are displayed.

‘?# 2378 — Flagh Development Toolkit

{(Supported VYersion)

Eile  Edit Miew Project Tools

findow  Device

Help

[CAEE A

......

& e |ﬁ G it TR |IL|Ser.-'1'-.rea ;J |@'
= i
=] 23Ta
= 2378
-I""S S-Record Files

Z|| Property | Value x| HO0001000 - HOOODIGFF - Length : HOOODODOD A |
£ Device_ HDG4F2378 i 3.38 K programmed in 4 seconds
FLAM 5'2‘5‘; Unkncwn Image successiully written to device
FLASH Size 512 K
FLASH Start Q0000000
Gunnectinir leser Cheu.:kin.g for blank dewvice
Interface Direct Connection Device iz not blank [User Area]
Kernel Resident ]
Uzer Boot Area Mo Calculating device checkzsum
fvailable RAM Ll Flazh Checksum: 0:001 FEQDD {User Boot Areal
Free BAM ko Flazh Checksum: 0:07EFB392 {User Areal
Buffer Size 128 Buvtes |
Device ID 1] BE|
g | 2 | || om— 2
4 PT'-.. Kernel h Cummunicaticlng_}l.lggﬂu_:g i Prog | ||| 4! P]'-. [FDT] 2378 ,-'-: Find in Files ;"
Feady Default] desktop | Fz
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5. Flash Development Toolkit Processing
The Flash Development Toolkit can be connected in either of the following two modes: the boot mode or the user

program mode. In both modes, the continuation of the execution from a previous session can be specified. The
connection modes of the Flash Development Toolkit are listed in Table 5-1. Normally, a new connection processing is
used. The hexadecimal code is a command code of the Flash Development Toolkit. For details, refer to the description

on flash memory (0.18-um F-ZTAT version) in the Hardware Manual.

Table 5-1 Connection Modes of the Flash Development Toolkit

Mode New Connection Processing Continuation of the Execution from a Previous
Session
Boot mode Baud rate adjustment H'27 (Programming unit inquiry)
H'27 (Programming unit inquiry) H'4F (Status request)
H'10 (Device selection) H'4D (User area blank check)

H'11 (Clock mode selection)
H'3F (New baud rate setting)

User boot mode H'27 (Programming unit inquiry) H'27 (Programming unit inquiry)
User program mode H'10 (Device selection) H'4F (Status request)
H'11 (Clock mode selection) H'4D (User area blank check)

H'3F (New baud rate setting)
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6. Sample Program
This section describes the sample program in the user program mode of the H8S/2378F.

6.1 File Configuration

The file configuration is shown in Figure 6-1.

2378 2378 folder
|—Project Project folder
| |—2378F 2378F folder
| | |—Release Release folder
| | |—2378f.hwp 2378f project database file
| |—2378F.tps Current session file
| | |—defaultsession.hsf Session file
| |—Project.hws Project workspace file
| |—Project.tws Current project file
|—src  Source file folder
| |—BaudRate.src Baud rate
| |—CcmdFunc.c Command function
| |—CmdFunc.h Command function header
| |—commands.h Command header
| |—Device|nfo.h Device information header
| |—FDTErase.c Erase function
| | —FDTUMain.c Main function
| |—FDTUMain.h Main function header
| | —FDTwrite.c Programming function
| |—GenTest.c Test function
| |—GenTest.h Test function header
| |—i02378.h 1/0 address header
| |—KAIg.h Library header
| |—KDevice.h Device header
| |—KStruct.h Structure header
| |—KTypes.h Type header
| |—rom2ram.src RAM address definition
| | —strt2378.src  Start function
| |—Ugenu.c Micro function
| |—uGenu.h Micro function header
| —2378F.mot  2378F S-type file

Figure 6-1 File Configuration
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6.2 Source Files

The source files are listed in Table 6-1.

Table 6-1 Source Files

File File Name Description
Baud rate BaudRate.src BRR calculation assembly language file
Command function CmdFunc.c Command processing source file
Command function header | CmdFunc.h Command function definition file

Command header

commands.h

Command code definition file

Device information header | Devicelnfo.h Device information definition file

Erase function FDTErase.c Erase function source file

Main function FDTUMain.c Main kernel function source file

Main function header FDTUMain.h Main kernel function definition file
Programming function FDTWrite.c Programming function source file

Test function GenTest.c User program mode test function source file
Test function header GenTest.h User program mode test definition file

1/0 address header i02378.h Peripheral module register definition file
Library header KAlg.h Programming and erasing library definition file
Device header KDevice.h Device information definition file

Structure header KStruct.h Structure definition file

Type header KTypes.h Type definition file

RAM address definition

rom2ram.src

RAM address definition file

Start function

Strt2378.src

Start function assembly language file

Micro function

Ugenu.c

Micro kernel function source file

Micro function header

uGenu.h

Micro kernel definition file
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6.3 Modules

The modules are listed in Table 6-2.

Table 6-2 Modules

File Module Module Name Function
BaudRate.src | BRR calculation cal_brr Calculates the BRR value using the frequency
and bit rate.
CmdFunc.c Reference function ReferFunc Reference function
Device selection SelectDevice Selects a device.
Clock mode selection SelectClockMode Selects a clock mode.
New baud rate setting SetNewBaudRate Sets a new baud rate.
Program status RequestBootPrgSts Program status
Sum check SumCheck Sum check
ACK transmission SendAck Sends ACK.
Blank check CheckBlank Checks the blank status.
Memory read ReadMemory Reads memory.
Command read GetCmdData Reads a command.
FDTErase.c Flash erasing EraseFLASH Erases flash memory.
Erase data reception GetEraseData Receives erase data.
Erase initial setting Eraselnit Performs erase initial setting.
Erasing start EraseStart Starts erasing operation.
FDTUMain.c RAM main RamMain RAM main processing
Command processing ProcessCommand Processes commands.
Library transfer LibTrans Transfers a library.
SCO bit setting ScoBitSet Sets the SCO bit.
User boot area selection UserBootSelect Selects the user boot area.
User area selection UserMatSelect Selects the user area.
FDTWrite.c Flash programming WriteFLASH Programs flash memory.
Programming data GetWriteData Receives programming data.
reception
Programming initial setting | Writelnit Performs programming initial setting.
Programming start WriteStart Starts programming.
GenTest.c Main processing main Test main processing
SCl initial setting InitSCI Performs SCl initial setting.
Reception Get Reception
Transmission Put Transmission
Strt2378.src Start startup Sets and starts the stack pointer.
Ugenu.c ROM main RomMain ROM main processing
Command function CmdFunc Receives and controls commands.
Transfer start TransStart Starts transferring a program.
Copy RamCopy Copies a program into RAM.
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6.4 Module Hierarchical Structure

The module hierarchical structure is shown in Figure 6-2.

RESET_VECTOR (0x0000) Reset vector
|—startup (0x1000) Start
| —main  Main processing
| —InitSCI  SCl initial setting
| —RomMain ROM main processing

|—TransStart Transfer start

|—RamCopy Copy

|—CmdFunc Command function

|—Get Reception

| —SendAck ACK transmission

| |—Put Transmission

|—ReferFunc Reference function

| |—Put Transmission

| —GetCmdData Command read

| |—Get Reception

| —SelectDevice Device selection

| |—SendAck ACK transmission

| |—ErrorCode Error code macro

| |—Put Transmission

|—Se|ectCIockMode Clock mode selection

| |—SendAck ACK transmission

| | —ErrorCode Error code macro

| |—Put Transmission

| —SetNewBaudRate New bit rate setting

| | —ErrorCode Error code macro
|—Put Transmission

| —SendAck ACK transmission
|—Get Reception
|—RequestBootPrgSts Program status
| |—Put Transmission
|—Put Transmission

|
| |—cal_brr BRR calculation
|
|

—RamMain (0xFF4000) RAM main processing

(To be continued)

Figure 6-2 Module Hierarchical Structure (1)
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(Continued)
| —RamMain (OXFF4000) RAM main processing
| —ProcessCommand Command processing
| —Get Reception
| —RequestBootPrgSts Program status
|—SumCheck Sum check
| |—UserBootSelect User boot area selection
| ] |—nop NOP macro
| |—UserMatSeIect User area selection
| | |—nop NOP macro
| |—Put Transmission
|—LibTrans Library transfer
| |—ScoBitset SCO bit setting
| |—nop NOP macro
| —SendAck ACK transmission
|—EraseFLASH Flash erasing
| |—Eraselnit Erase initial setting
| | |—UserMatSelect User area selection
| | |—INIT_ADDR Initial setting entry address
| | —ErrorCode Error code macro
| |—Put Transmission
| |—Get Reception
| | —RequestBootPrgSts Program status
| |—GetEraseData Erase data reception
| | |—Get Reception
| | |—ErrorCode Error code macro
| | |—Put Transmission
| |—EraseStart Erasing start
| |—WRITE_ERASE_ADDR Programming/erasing entry address
| |—SendAck ACK transmission
| —WriteFLASH  Flash programming
| [—writelnit Programming initial setting
| | |—UserMatSelect User area selection
| | |—INIT_ADDR Initial setting entry address
| | —ErrorCode Error code macro
| |—Put Transmission
| |—Get Reception
| | —RequestBootPrgSts Program status
| | —GetWriteData Programming data reception
| | |—Get Reception
| | |—ErrorCode Error code macro
| | |—Put Transmission
| |—WriteStart Programming start
| ] |—WRITE_ERASE_ADDR Programming/erasing entry address
| |—SendAck ACK transmission
| —GetCmdData Command read
|—ReadMemory Memory read
(To be continued)

Figure 6-2 Module Hierarchical Structure (2)
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(Continued)
|—ReadMemory Memory read
| |—UserBootSeIect User boot area selection
| | —UserMatSelect User area selection
| | —ErrorCode Error code macro
| |—Put Transmission
|—CheckBIank Blank check
| | —UserBootSelect User boot area selection
| |—UserMatSeIect User area selection
| |—ErrorCode Error code macro
| |—Put Transmission
| |—SendAck ACK transmission
|—Put Transmission

Figure 6-2 Module Hierarchical Structure (3)
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6.5 Flow of the Program

This section describes the flow of the sample program with referencing the module hierarchical structure.

6.5.1 Program Processing Flow
The processing flow of the sample program is shown in Figure 6-3. In the user program mode, bit rate adjustment and
user area erase processing, which are performed during boot operation, are not performed. For this reason, the program

and data written in flash memory can be saved.

Bit-rate-adjustment status

1
1
Note: The sample program does 1
not contain this processing. :

P e

1 Inquiry/selection status I
1 . L I
I Wait for inquiry |
I and sew I
I ; . I
[ A Inquiry Y Selection { I
I |
1 Inquiry Selection |
: Transition to the processing processing :
I programming/ ,
I erase status I

Programming/erase status

Note: The sample program
does not contain this

Wait for
programming or

|

|

|

|

|

|

|

|

erasingy !
selected . !
Programming y Erasingy I

|

|

|

|

|

|

|

|

A Check |

Programming Erase
processing processing

Check
processing

Figure 6-3 Program Processing Flow
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6.5.2 Main Processing (main)

The flow of main processing is shown below:

1)
2
®3)
(4)

()

The reset vector causes a branch to start (startup).

Start (startup) sets the stack pointer and calls main processing (main).

Main processing (main) calls SCI initial setting (InitSCI) and branches to ROM main processing (RomMain).
ROM main processing (RomMain) transfers RAM main processing to RAM, receives and processes a command,
and sets items.

After setting items, ROM main processing branches to RAM main processing (RamMain) in RAM.

RAM main processing (RamMain) processes the received commands and performs the following processing:
Transferring the programming/erasing library (LibTrans)

Erasing flash memory (EraseFLASH)

Programming flash memory (WriteFLASH)

Reading memory in the user boot area or user area (ReadMemory)

Calculating a checksum of data in the user boot area or user area (SumCheck)

Checking the blank status of the user boot area or user area (CheckBlank)

Note: ROM main processing (RomMain) is also called a micro-kernel. It runs in ROM.

RAM main processing (RamMain) is also called a main kernel. It runs in RAM.

6.5.3 ROM Main Processing (RomMain)

The flow of ROM main processing (RomMain) is shown below:

1)

2
®3)

(4)

Q)

Transfer start (TransStart) transfers the program in ROM to RAM.

This operation is for performing library transfer, erasing, and programming in RAM.

Command function (CmdFunc) processes each command, responds to each inquiry, and sets selection.

Reference function (ReferFunc) and program status (RequestBootPrgSts) respond to each inquiry that corresponds
to one of the following commands:

Supported device inquiry

Clock mode inquiry

Multiplication ratio inquiry

Operating frequency inquiry

User boot area information inquiry

User area information inquiry

Erase block information inquiry

Programming unit inquiry

Boot program status inquiry

A selection setting command is set using one of the following modules:

Device selection (SelectDevice): Selects a device code.

Clock mode selection (SelectClockMode): Notifies the selected clock mode.

New bit rate setting (SetNewBaudRate): Selects a new bit rate.

Inquiry/selection processing is completed and a branch is caused to RAM main processing (RamMain) transferred
to RAM.
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6.5.4 RAM Main Processing (RamMain)

The flow of RAM main processing (RamMain) is shown below:

(1) Command processing (ProcessCommand) processes commands. The following commands are to be processed. The
sample program cannot process user boot area programming selection or block erasing for the user boot area
because it runs in the user program mode.

User area programming selection
128-byte programming

Erasing selection

Block erasing

Memory read

User boot area sum check

User area sum check

User boot area blank check

User area blank check

Boot program status inquiry

(2) For the user area programming selection command, command processing transfers the programming library using
library transfer (LibTrans) and branches to flash programming (WriteFLASH).

(3) Flash programming (WriteFLASH) sets the frequency using programming initial setting (Writelnit).

Then, it reads a command. When the command is 128-byte programming, programming data reception
(GetWriteData) receives programming data and programming start (WriteStart) programs flash memory.

When 128-byte data is programming end address data, the programming end codes are set in data to be
programmed and programming destination address to end programming (call programming start (WriteStart)
actually) and programming terminates.

In this sample program, 128-byte programming end address data is H'FFFFFFFF, the programming end code of
data to be programmed is H'FOFOFOFO0, and the programming end code of the programming destination address is
H'0FOFOFOF.

(4) For the erasing selection command, library transfer (LibTrans) transfers the erasing library and branches to flash
erasing (EraseFLASH).

(5) Flash erasing (EraseFLASH) sets the frequency using erase initial setting (Eraselnit).

Then, it reads a command. When the command is block erasing, erase data reception (GetEraseData) receives erase
data and erasing start (EraseStart) erases the specified block.
When erase data is erasing end data, erasing terminates.

(6) For the memory read command, command read (GetCmdData) specifies the read address. Memory read
(ReadMemory) reads memory in the user boot area or user area.

(7) For the user boot area sum check or user area sum check command, sum check (SumCheck) calculates a checksum
of data in the user boot area or user area.

(8) For the user boot area blank check or user area blank check command, blank check (CheckBlank) checks the blank
status of the user boot area or user area.

(9) For the boot program status inquiry command, program status (RequestBootPrgSts) sends the boot processing

status.
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7. Source Files of the Sample Program
This section describes main source files of the sample program.

7.1 Header Files

This sample program uses the following header files.

7.1.1 Bit Rate Setting (GenTest.h)

Abit rate is set.
/* 33MHz 9600bps */

[l#define MA_BRR_SCI Ox6A /* Bit rate register channel 1 */
/* 8.25MHz 9600bps */

#define MA_BRR_SCI 0x1A [* Bit rate register channel 1 */

In the user program mode, communications between the connected device is performed at 9600 bps. For this reason, the
bit rate register (BRR) in the SCI module must be set according to the operating frequency. In this example, the
operating frequency is 8.25 MHz. To set 9600 bps, MA_BRR_SCl is set to 26 (0x1A). The relationships between

operating frequencies and BBR register settings is shown in Table 7-1.

Table 7-1 Operating Frequencies and BBR Register Settings (When the Bit Rate Is 9600 (bit/s))

Operating Frequency ¢ (MHz) BRR Setting Error (%)
8 25 0.16
8.25 26 -0.54
9.8304 31 0.00
10 32 -1.36
12 38 0.16
12.288 39 0.00
14 45 -0.93
14.7456 47 0.00
16 51 0.16
17.2032 55 0.00
18 58 -0.69
19.6608 63 0.00
20 64 0.16

The MA_BRR_SClI value is set according to the operating frequency of the board and built with HEW to create a

program in an S-type file.
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7.1.2

I/0 Register Definition (i02378.h)

The registers and bits related to the SCI module and ROM are defined.

[PeeFFFF s S dekddeddedddededkddSkdddkddddekkkddekkkkdekek |
/*  H8S/2378F Internal 1/O Include File */
[FeeFFHF s Sk Sk Sk ke ek ke |
#define SCKCR (*(volatile unsigned char *)0xFFFF3B)
#define STCS (unsigned char)0x08
#define SYSCR (*(volatile unsigned char *)0xFFFF3D)
#define FLSHE (unsigned char)0x08
#define MSTPCRL (*(volatile unsigned char *)OxFFFF41)
#define MSTP2 (unsigned char)0x04
#define PLLCR (*(volatile unsigned char *)0xFFFF45)
liskaisiaiaiaihshkaisisiaiaiahiiisisssiaisiaiahhisissdsisiaiaihisssiaisiaiiisiaasiaisiaiaisiaiiasaiaisiaiby]
I* SCI */
* */
I* CHANNEL 1 */
[FeeFFFF s SedekdeddddedekddSkddkkdddekkkddekkkkdekek |
#define SCI_SMR (*(volatile unsigned char *)0xFFFF80)
#define SCI_BRR (*(volatile unsigned char *)0xFFFF81)
#define SCI_SCR (*(volatile unsigned char *)0xFFFF82)
#define TE (unsigned char)0x20
#define RE (unsigned char)0x10
#define TE_RE (unsigned char)(TE | RE)
#define SCI_TDR (*(volatile unsigned char *)0xFFFF83)
#define SCI_SSR (*(volatile unsigned char *)0xFFFF84)
#define TDRE (unsigned char)0x80
#define RDRF (unsigned char)0x40
#define RDRF_ERR_CLR  (unsigned char)0x87
#define TEND (unsigned char)0x04
#define SCI_RDR (*(volatile unsigned char *)0xFFFF85)
[FeeFFFF s S dekdkdedddddedekkddkddkkddddekkddeekkkkdekek |
I* FLASH */
* */
* */
[FeeFFFF S SededededddddedekddSkddkkddddekkddekkkkdekek |
#define FCCS (*(volatile unsigned char *)0xFFFFC4)
#define FPCS (*(volatile unsigned char *)0xFFFFC5)
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#define FECS (*(volatile unsigned char *)0xFFFFC6)

#define FKEY (*(volatile unsigned char *)0xFFFFC8)
#define FMATS (*(volatile unsigned char *)0xFFFFC9)
#define FTDAR (*(volatile unsigned char *)0OxFFFFCA)

#define FLASH18 (*(volatile struct st_flash18 *)0xFFFFE800) /* FLASH18 Address*/

7.1.3 Macro Definition (FDTUMain.h and KAlg.h)
Labels used in the program are defined.

(1) FDTUMain.h

*DEFINE */

enum {

FmatsUserBootMat = Oxaa,

FmatsUserMat = 0x00,

WriteMode = 0x01,

EraseMode = 0x01,

FkeyEnable = OxA5
3
(2) KAlg.h
*DEFINES*
#define LOOP_END 1
#define bufSize 0x80
#define BLOCK_NO_ERROR 0x09
#define ERASE_END OxFF
#define WRITE_END OXFFFFFFFF
#define ADDRESS_ERROR 0x03
#define WRITE_ERASE_ENABLE Ox5A
#define ADD_WRITE_PRMO O0xFOFOFOFO
#define ADD_WRITE_PRM1 OxOFOFOFOF
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7.2 Main Processing and ROM Main Processing
7.2.1 Module Hierarchical Structure

The module hierarchical structure of main processing and ROM main processing is shown in Figure 7-1.

RESET_VECTOR (0x0000) Reset vector
|—startup (0x1000) Start
| —main  Main processing

| —InitSCI  SCl initial setting

| —RomMain ROM main processing
|—TransStart Transfer start
| —CmdFunc Command function
| —RamMain (OxFF4000) RAM main processing

Figure 7-1 Module Hierarchical Structure of Main Processing and ROM Main Processing

The reset vector causes a branch to start, which sets the stack pointer (Strt2378.src) and branches to main processing
(main in GenTest.c).

Main processing performs initial setting for the SCI (InitSCI in GenTest.c) to enable transmission/reception and causes
a branch to ROM main processing (RomMain in Ugenu.c).

ROM main processing transfers RAM main processing and others to RAM (TransStart in Ugenu.c) and processes
commands (CmdFunc in Ugenu.c). At the end of data, ROM main processing branches to RAM main processing
(RamMain in FDTUMain.c).

Main processing and ROM main processing are executed in ROM.

7.2.2 Reset Vectors (GenTest.c and GenTest.h)

The reset vectors are shown below:

(1) GenTest.c

[*Declare the vector table*/

#pragma section _VECT

const DWORD RESET_VECTOR = (DWORD)RESET_JMP_ADDRESS;
#pragma section

(2) GenTest.h

#define RESET_JMP_ADDRESS 0x1000
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7.2.3 Transfer Start (Ugenu.c and rom2ram.src)
The following modules are transferred from ROM to RAM according to the transfer table (rom2ram.src) when RAM

main processing and others are transferred. For the sections, ROM options are used.

Table 7-2 Transfer Modules

Section Module
P_RAM_SCI Get, Put (GenTest.c)
P_RAM_MAIN RamMain and others (FDTUMain.c)
P_RAM_CMD RequestBootPrgSts and others
(CmdFunc.c)
P_RAM_WRITE WriteFLASH and others (FDTWrite.c)
P_RAM_ERASE EraseFLASH (FDTErase.c)
7.2.4 Command Function (Ugenu.c, commands.h, CmdFunc.c, and Devicelnfo.h)

Command function (CmdFunc) processes inquiry and setting commands. Commands are defined as macros
(commands.h) and a process (CmdFunc.c) corresponding to each command is performed. For an inquiry command, a

response (Devicelnfo.h) corresponding to the command is output (ReferFunc in CmdFunc.c).
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7.3 RAM Main Processing
RAM main processing transfers a library, and erases and programs flash memory. This processing is executed in RAM.

7.3.1 Library Transfer (FDTUMain.c)

(1) LibTrans

When the command ID is prepareErase (0x48), FECS is set to EraseMode (0x01) and the erasing library is selected.
When the command ID is other than the above (prepareUserAreaWrite, 0x43), FPCS is set to WriteMode (0x01) and the
programming library is selected. FKEY is set to FkeyEnable (0xA5) to select transfer and the SCO bit is set.

[*

i

/I LibTrans Function //

it

*/
void LibTrans(BYTE commandID)
{
if (commandID == prepareErase){
FECS = EraseMode;
Yelse{
FPCS = WriteMode;
}
FKEY = FkeyEnable;
ScoBitSet();
}
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(2) ScoBitSet
The library transfer destination address is set in the FTDAR register and the SCO bit of the FCCS register is set to 1. At
least four NOP instructions are required after the SCO bit setting.
To determine whether a transfer error occurs, OxFF is programmed in the library transfer destination address before
transfer and 0x00 is checked after transfer.
[*
M
// ScoBitSet Function //
M
*/
BYTE ScoBitSet(void)
{
* Transmission error check initialization */
*((volatile unsigned char *) TRANS_RAM_ADDR) = OxFF;

FTDAR = FTDAR_VALUE;

FCCS |= 0x01; [* SCO interruption */
nop();

nop();

nop();

nop();

/* Transmission error check */
if(0x00 == *((volatile unsigned char *)TRANS_RAM_ADDR)) {

return(NORMAL); [* Transmission normal end */

return(ABNORMAL); [* Transmission error */

TRANS_RAM_ADDR and FTDAR_VALUE are defined in KDevice.h as follows:

/* SCO define */
#define TRANS_RAM_ADDR O0xFF8000
#define FTDAR_VALUE 0x03 /* RAMTOP+16Kb */
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7.3.2 Area Selection (FDTUMain.c)

To select the user boot area or user area, FmatsUserBootMat (Oxaa) or FmatsUserMat (0x00) is set in the FMATS
register. At least two NOP instructions are required after setting.

[*

I

/I UserBootSelect Function //

I

*/

void UserBootSelect(void)

{
FMATS = FmatsUserBootMat;
nop();
nop();

}

[*

M
/I UserMatSelect Function //
i

*/

void UserMatSelect(void)

{
FMATS = FmatsUserMat;
nop();
nop();

}
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7.3.3 Flash Memory Erasing (FDTErase.c)

(1) Eraselnit

The user area is selected, the operating frequency is specified, and the erasing library is initialized. The operating
frequency specified with FDT is transmitted to the device with new bit rate selection. For initial setting of the library,
this operating frequency is used.

[*

M

/I Eraselnit Function //

M

*/
BYTE Eraselnit(void)
{
InitPtr ERASE_INIT = (InitPtr)INIT_ADDR;
UserMatSelect();
FKEY = WRITE_ERASE_ENABLE;
return ((*ERASE_INIT)(Frequency));
}

(2) EraseStart

The block number for erasing is specified and the erasing library is called. The block number is received from the Flash
Development Toolkit. For details, refer to Source Files of the Sample Program.

[*

M

/I EraseStart Function //

M

*/

BYTE EraseStart(BYTE blk_no)

{
ErasePtr ERASE_BLOCK = (ErasePtr)WRITE_ERASE_ADDR;
return (*(ERASE_BLOCK)(blk_no));

}

INIT_ADDR and WRITE_ERASE_ADDR are defined in KDevice.h as follows:

#define TRANS_RAM_ADDR O0XFF8000
#define INIT_ADDR (TRANS_RAM_ADDR+32)
#define WRITE_ERASE_ADDR (TRANS_RAM_ADDR+16)
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7.3.4 Flash Memory Programming (FDTWrite.c)

(1) Writelnit

The user area is selected, the operating frequency is specified, and the initial setting of the programming library is
performed.

[*

M

/I Writelnit Function //

M

*/
BYTE Writelnit(void)
{
InitPtr WRITE_INIT = (InitPtr)INIT_ADDR,;
UserMatSelect();
FKEY = WRITE_ERASE_ENABLE;
return (*WRITE_INIT)(Frequency));
}
(2) WriteStart

The programming data storage address, programming destination address are specified and the programming library is
called. The programming data and programming destination address are received from the Flash Development Toolkit.
For details, refer to Source Files of the Sample Program.

[*

M

/I WriteStart Function //

M

*/

BYTE WriteStart(BYTE *data, DWORD adr)

{
WritePtr WRITE_DATA = (WritePtr)WRITE_ERASE_ADDR,;
return (*WRITE_DATA)((BYTE *)data, (BYTE *)adr));

}
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(3) Executing programming end processing (WriteFLASH)
Flash memory programming end processing is partially shown below. For details, refer to Source Files of the Sample
Program.
Programming data reception (GetWriteData) receives the programming data storage address and programming
destination address. When the programming destination address is WRITE_END (OxFFFFFFFF), programming end
processing is performed.
The programming data storage address is set to ADD_WRITE_PRMO (0xFOFOFOFO0), the programming destination
address is set to ADD_WRITE_PRM1 (0xOFOFOFQF), and the programming library is read.
/* Acquisition of command data */
if (GetWriteData(pData, &pAddress, add_sum)){
return;
}
if (pAddress == WRITE_END){
pData = (BYTE *)ADD_WRITE_PRMO;
pAddress = ADD_WRITE_PRM1;
end_flg = LOOP_END;
}
/* A setup of boot status */
BootStatus = MODE_WRITE_RUN,;

/* Write-in start */

if (ErrorStatus = WriteStart(pData, pAddress)){
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8. Programming Guide
This section describes how to write a program using the 0.18-um F-ZTAT microcomputer standard boot program. The

section also contains tips on creating programs and notes. For details, refer to the Hardware Manual.

8.1 Overview

The 0.18-um F-ZTAT microcomputer standard boot program consists of a transfer library, erasing library, and
programming library. The functions are listed below:

(1) Transfers the programming library or erasing library to the specified RAM area.

(2) Specifies the operating frequency by the initial setting.

(3) Specifies a block number and erases the relevant block.

(4) Specifies data to be programmed and the programming destination address and programs the data.

(5) Selects the user boot area or user area.

8.2 Control Registers and Control Bits

The control registers and control bits related to the library transfer function and user boot area are described below.

8.2.1 Selecting a Function

To select transfer, programming, or erasing, use the FKEY register. To transfer the programming or erasing library, set
the FKEY register to H'A5. To perform programming or erasing, set the register to H'5A.

Table 8-1 FKEY Register

State Value Function
Transfer enabled H'A5 Can transfer a library.
Can write a value to the SCO bit.
Programming/erasing enabled H'5A Can program or erase flash memory.
8.2.2 Starting Library Downloading

To transfer a library, set the SCO bit (bit 0 of the FCCS register) to 1.
Table 8-2 SCO Bit (Bit 0 of the FCCS Register)

State Value Function
Source program copy disabled 0 Does not download a library to RAM.
Source program copy enabled 1 Issues a request to download a library to RAM.

H'A5 must be written to FKEY and execution in on-chip RAM
must be in progress.

The SCO hit is cleared to 0 when downloading is completed.
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8.2.3 Selecting a Library
To select a library, set the corresponding bit of the FPCS or FECS register to 1.

Table 8-3 Registers for Selecting a Program to Be Transferred

Program to Be Transferred Register Bit Name Bit
Programming program FPCS register PPVS bit Bit 0
Erasing program FECS register EPVB bit Bit 0
8.2.4 Selecting the User Boot Area

To select the user boot area, set the FMATS register to H'AA.
Table 8-4 FMATS Register

State Value Function
User area selection Other than | Selects the user area.
H'AA
User boot area selection HAA Selects the user boot area.

Note: The value can be changed only in RAM.

8.25 Selecting the Transfer Destination

Use the FTDAR register to set the RAM address of the library transfer destination. If the setting is invalid, bit 7 of the
FTDAR register is set to 1.

Table 8-5 FTDAR Register

Transfer Destination Address Setting Function
RAM start address + 20 Kbytes H'00 Sets the start address to download a program to H'FF9000.
RAM start address + 24 Kbytes H01 Sets the start address to download a program to H'FFAQ000.
RAM start address + 28 Kbytes H'02 Sets the start address to download a program to H'FFB0O0O.
RAM start address + 16 Kbhytes H'03 Sets the start address to download a program to H'FF8000.
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8.3 Using the Libraries
This section describes how to use the libraries.

8.3.1 Transfer

Perform transfer operation using the procedure below:

(1) Select the programming library or erasing library to be transferred. For the programming library, set the PPVS bit
(bit 0) of the FPCS register to 1. For the erasing library, set the EPVB bit (bit 0) of the FECS register to 1.

(2) Specify the transfer destination in RAM in the FTDAR register.

(3) Setthe FKEY register to H'A5 to place the chip in the transfer enable state.

(4) Set the first byte of the transfer destination in RAM to H'FF so that the transfer result can be checked.

(5) Set the SCO bit (bit 0 of the FCCS register) to 1. Insert four NOP instructions after the bit set instruction.

(6) The return value is set in the first byte in RAM. Check that the value is H'00.

8.3.2 Erasing

Perform erasing operation using the procedure below:

(1) Call the erase initial setting entry (transfer destination + 32 bytes) and set the operating frequency (ERO).
The processing result is set in the ROL register.

(2) Setthe FKEY register to H'5A to place the chip in the erasing/programming enable state.

(3) Select the user boot area or user area using the FMATS register. Set H'AA for the user boot area or a value other
than H'AA, such as H'00, for the user area. Insert two NOP instructions after FMATS setting.

(4) Set the erase block number in the ERO register and call the erasing entry (transfer destination + 16 bytes).

(5) The processing result is set in the ROL register.

8.3.3 Programming

Perform programming operation using the procedure below:

(1) Call the programming initial setting entry (transfer destination + 32 bytes) and set the operating frequency (ERO).
The processing result is set in the ROL register.

(2) Setthe FKEY register to H'5A to place the chip in the erasing/programming enabled state.

(3) Select the user boot area or user area using the FMATS register. Set H'AA for the user boot area or a value other
than H'AA, such as H'00, for the user area. Insert two NOP instructions after FMATS setting.

(4) Set the address of data to be programmed in the ERO register and the programming destination address in the ER1
register, and call the programming entry (transfer destination + 16 bytes).

(5) The processing result is set in the ROL register.

(6) At the end of programming, set H'FOFOFOFO as the programming data storage address in the ERO register and

H'0OFOFOFOF as the programming destination address in the ER1 register, and calls the programming entry.
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8.4 Modules
There are the following libraries: Transfer library, erasing library, and programming library. The function of each
module is shown below:

Table 8-6 Libraries and Entries

Library Module Name Entry Function
Transfer Transfer start Setting the SCO bitto 1 | Transfers the program corresponding to the specified
program type and program code.
Erasing Erase initial (Transfer destination + Calculates the erasing wait time using the specified
setting 32 bytes) operating frequency.
Block erasing (Transfer destination + Erases the specified block.
16 bytes)
Programming | Programming (Transfer destination + Calculates the programming wait time using the
initial setting 32 bytes) specified operating frequency.
Programming (Transfer destination + Programs the specified data in the specified
16 bytes) programming destination address.
8.5 Module Specifications

The library module specifications are listed below for your information. For details, refer to the Hardware Manual.
8.5.1 Transfer Start

Name Transfer start
Type None

Sets the SCO bit of the FCCS bit to 1 to transfer a library.
Function Transfers a program.

Argument None

Input For the programming library, set the PPVS bit (bit 0) of the FPCS register to 1.
For the erasing library, set the EPVB bit (bit 0) of the FECS register to 1.
Specify the transfer destination in RAM in the FTDAR register.

Set the FKEY register to H'A5.

Set the first byte of the transfer destination in RAM to H'FF.

Return None
Value
Output FTDAR register TDER bit (bit 7): Parameter check flag

Normal termination: O

FTDAR register value error: 1 (downloading is suspended.)
First byte of the transfer destination in RAM: Processing result

Normal termination: H'00

FKEY register value error: H'03

Multi-selection error: H'05

Processing | Selects the library corresponding to the PPVS bit of the FPCS register or the EPVB bit of the FECS
register.

If a library selection error occurs, sets the processing result and returns control.
If FKEY is not H'A5, sets the processing result and returns control.

If an FTDAR error occurs, sets the TDER bit to 1 and returns control.

Transfers the library to the RAM area specified using FTDAR.

Clears the SCO bit to 0.

Returns control to the instruction next to that for setting the SCO bit.
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8.5.2 Erase Initial Setting
Name Erase initial setting
Type typedef BYTE (*InitPtr)(WORD);
Function Performs erase initial setting.
Argument WORD: Operating frequency
Return Processing result
Value Normal termination: H'00
Operating frequency error: H'03
Processing | Calculates the erasing wait time using the operating frequency.
8.5.3 Block Erasing
Name Block erasing
Type typedef BYTE (*ErasePtr)(BYTE);
Function Erases a block.
Argument BYTE: Erase block number
Return Processing result
Value Normal termination: H'00
Erase block number error: H'09
FKEY error: H'11
Erasing error: H'21
Error protection: H'41
Processing | Checks FWE, FKEY, and block number. If an error occurs, sets an error code and returns control.
Obtains the address using the block number.
Erases the address corresponding to the block.
If an erasing error occurs, sets an error code and returns control.
Returns control at normal termination.
854 Programming Initial Setting
Name Programming initial setting
Type typedef BYTE (*InitPtr)(WORD);
Function Performs programming initial setting.
Argument WORD: Operating frequency
Return Processing result
Value Normal termination: H'00
Operating frequency error: H'03
Processing | Calculates the programming wait time using the operating frequency.

98




8.5.5 Programming

Name Programming
Type typedef BYTE (*WritePtr)(BYTE *, BYTE *);
Function Performs programming.

Arguments | BYTE * (first argument): Programming data storage address
BYTE * (second argument): Programming destination address

Return Processing result

Value Normal termination: H'00
Programming data address error: H'03
Programming address error: H'05
FKEY error: H'11

Programming error: H'21

Error protection: H'41

Processing | Checks FWE, FKEY, and programming addresses. If an error occurs, sets an error code and returns
control.

Verifies and programs data.

Verifies the programmed data. When there is no error, returns control.

If there is an error, reprograms data.

If the programming count is exceeded, returns control with a programming count error.

When programming terminates normally, returns control.
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