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Notice

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

2. 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.

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

4, Descriptions of circuits, software and other related information in this document are provided only to illustrate the operation of
semiconductor products and application examples. You 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.

5. 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.

6.  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.

7. Renesas Electronics products are classified according to the following three quality grades: “Standard”, “High Quality”, and
“Specific”. The recommended applications for each Renesas Electronics product depends on the product’ s quality grade, as
indicated below. Y ou must check the quality grade of each Renesas Electronics product before using it in a particular
application. Y ou 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 shal not bein any way
liable for any damages or losses incurred by you or third parties arising from the use of any Renesas Electronics product for an
application categorized as “ Specific” or for which the product is not intended where you have failed to obtain the prior written
consent of Renesas Electronics. The quality grade of each Renesas Electronics product is “ Standard” unless otherwise
expressly specified in a Renesas Electronics data sheets or data books, etc.

“Standard”: Computers; office equipment; communications equipment; test and measurement equipment; audio and visua
equipment; home electronic appliances, machine tools; personal electronic equipment; and industrial robots.

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

“Specific”: Aircraft; aerospace equipment; submersible repeaters; nuclear reactor control systems; medica equipment or

systems for life support (e.g. artificial life support devices or systems), surgica implantations, or healthcare
intervention (e.g. excision, etc.), and any other applications or purposes that pose a direct threat to human life.

8. You should use the Renesas Electronics products described in this document within the range specified by Renesas Electronics,
especially 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.

9.  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.

10. 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.

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

12. 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.

(Note 2) “Renesas Electronics product(s)” means any product developed or manufactured by or for Renesas Electronics.




PRELIMINARY

RENESANS APPLICATION NOTE
H8/300L

Boot mode In-circuit Programming (Boot)

Introduction

The Renesas Flash Development Toolkit (FDT) is an onboard flash programming tool with user-friendly Graphical User Interface
(GUI) for Renesas F-ZTAT (Flash Zero Turn Around Time) microcomputers. To shorten the development cycle, especially on re-
programming time of the mounted flash micon, it becomes essential to incorporate onboard programming feature onto the target
board. This application note describes the hardware requirements for the H8/38024 flash micon in boot mode using FDT.

Target Device
H8/300L Super Low Power (SLP) Series - H8/38024F
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1. Overview

HD64F38024 micon has a 32-kbytes built-in flash memory. Onboard programming/erasing can be done in boot mode, in which the
boot program built into the chip is started to erase or program of the entire flash memory.

Renesas Flash Development Toolkit (FDT) is an onboard programming GUI software, which connects the target board to the Host
PC. This target board is mounted with HD64F38024 micon and built with onboard programming circuitry. The boot mode
programming is achieved via SCI3 channel in asynchronous mode.

1.1 Boot Mode & Micro Kernel

Boot Mode conditions the internal FLASH circuitry and initiates an Auto Bootload sequence at
RESET for programming/erasing the entire flash memory. Once the chip is set to boot mode, it
will run a protected section of code known as the boot code. First, boot code negotiates a bit rate
for an asynchronous serial connection (SCI3) with the host. Next, the boot code downloads the
Micro Kernel (uKernel) at 9600 bps from the FDT software running on host PC.

pKernel in FDT is responsible for initialising the device, particularly to set up a valid stack pointer,
enable flash memory and configure the required communication ports. It also downloads the FDT
Main Kernel, which interfaces with the write, read, erase and blank check modules at 38400 bps for
flash operations. The design of FDT is based on a split kernel approach.

In boot mode, pKernel uGen38024.cde is fixed at pre-defined baud rate of 38400 and clock
frequency of 9.83 MHz, so no customisation of the pKernel is allowed.
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2. Hardware Requirements

A simple onboard programming circuitry consists of the following three blocks: Crystal oscillator
block, Boot mode’s setting block and Serial communication block.

2.1 Crystal Oscillator Block

The clock circuitry comprises of a 9.8304 MHz quartz crystal for the main clock and a 32.768 kHz
quartz crystal for the sub clock. This 9.8304 MHz crystal on the H8/38024F target board allows
FDT to download programming data at a baud rate of 38400 bps with bit error rate of 0%.

n=0 for ¢ =9.8304/2 (MHz)
=4.9152 (MHz)

0SC x10°
= ..[1]
64xBx2
Given OSC =9.8304 (MHz), B = 38400 (bps) and n =0,
Hence, N =3
6
Error =[ $>10 CAIXL00% . v [2]

(N +1)x64xBx2>""
Hence, Error = 0 %.

Therefore, a baud rate of 38400 bps is chosen for a main clock of 9.8034 MHz.

2.1.1 Conditions

Stable VCC with decoupling capacitor of 0.1uF to GND
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2.2 Boot Mode’s Setting Block

To enter into boot mode, it requires the conditions of TEST = 0, P95 = 0 and P34 = 1. After /RES_N ends, HD64F38024 micon will
be set to boot mode. The Reset Timing diagram is as follows:

> . 20 . ¢
. States .

. . +5v
/RES_N \ :
P95 /

ov
TEST
Oov
P34
Oov

Figure 2.1 Reset Timing of Boot Mode

2.2.1 Conditions

P95 is set HIGH after /RES_N goes LOW for 20 states

2.3 Serial Communication Block

FDT links the Target board to the Host PC using the on-chip, three-wire serial communication channel [SCI3] on the H8/38024F
micon. This requires a RS232 transceiver [eg. SP3232ECT] to translate the RS232 signals. The connection between the Target
board and the Host PC is using serial cable with DB-9 connectors.

HOST PC CPUBD

00000
[eelele)
OfessEN0

RXD (2) (2) TXD

TXD (3) p-(3) RXD

GND (5« » (5) GND
Figure 2.2 Serial Connection
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3. Block Diagram of Onbo

ard Flash Circuitry

The block diagram of an onboard flash circuitry for H8/38024F is shown in Fig 3.1. The detailed circuit diagram and BOM List can
be found in Appendix A and Appendix B respectively.

0.1UF N
IRES #
osc2
1 T10UT RXD
< TXDs2 » TL1IN
P95 H8/38024F RS232 PC
I RXDs2 |« R1OUT
TEST RLIN <
L
paa osc2 TXD
'[= osc1 osc2
9.8034 MHz ——> —| [] |—
I mw [ <—— 1M ohms 1
0.1uF ———=> 1 £ <« — 0WF
Figure 3.1 Block Diagram of Onboard Flash Circuitry
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4. Basic Operation of FDT v2.2

4.1 Creating a New Workspace

Click on Start menu of Windows® and select Program -> Renesas -> FLASH Development Toolkit 2.2 to open the Welcome to
the FLASH Development Toolkit dialog box.

Welcome to the FLASH Development T i i 3

E a % Create a new Workspace

?% " Open an existing Workspace

" Open an exisiting Image file

Ok I Carcel |

Fig 4.1 Welcome to FLASH Development Toolkit dialog box

Q Enter the workspace name and click OK button.

ed B3

Workspace Mame:
IDemo1| v Create workspace directony
Location:
ID:\F'lngram Files\Hitachi"FD T2 2%Woark spaces' |
Workspace file:
D:%Program Files'HitachisFD T2 2V orkspaces\Demal\Demal

Ok, I Caticel |

Fig 4.2 New Workspace dialog box
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Q Click Yes button to run Project Wizard

FLASH Workspace Manager : .. Sl S 5'

@ You have created a new Workspace, Would vou like to run the Project Wizard ko add a Project to the Workspace?

‘es Mo |

Fig 4.3 FLASH Workspace Manager dialog box

Q Enter the project name, then click Next button

Project Name : 5[

Welcome to the FLASH Development Toolkit Project Wizard. The
Project Wizard will guide you through the steps necessary to
create a nevy project.

L R et

I = ® 'ln'él Mgy
X Ei.:] L"i::DIay Hathal o The first step is to specify the name of your praject. A project
A T I name must be no more than 100 characters in length and
= "__q Ta F, e contain only valid filename characters.
i arget Filas
5 L6 mot

1= Kayboard.m Project bame:
5] Commms, Mk =
& m link_LEL:

] Dévice Tmage

= T_:' "']'?t. 'iE:mt “ou may also add some comments to the project.
L-H] L‘”:: A Comments may be edited after creation and zerve as a useful
F'_“:l]] ;Eclr'"_h“,.,,-, means to fully dezcribe the purpoze of & project.

g | Add Commerts...

< Back I Mext » I Cancel

Fig 4.4 Project Name dialog box
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Q Select Device H8/38024F from the drop-down list, otherwise click Other... button to specify the kernel file (.fcf)

Choose Device And Kernel ':_ x|

The FLASH Development Toolkit supports & number of Hitachi
FLASH devices.

Select the device you wish to use with this project fram the list

Cther... |

i
S D ™ TR g} g
= {27 Diggil trial

Select Device:

T Debice linage

EIEH Target filns Protocol B
IS ,LER. mot Compiler Hitachi 4.04
Q Eaybaard, m Kernel Path CoProgram Files\Hitachi'FDT2 2kernel
12] Corma. mat Kernel Yersion 1_0_00

L] Dévice Image
=) Target files
._:'J Drive, ok
=) Dakagmak
=] Algorithm.m

1 | 2

< Back I Mest > I Cancel |

Fig 4.5 Choose Device And Kernel dialog box

O Select a port and use the default baud rate of 38400 bps, then click the Next button.

Communications Port 5 il

The FLASH Development Toolkit supports connection through
the standard PC Serial port and the USB port. Use this page ta
select your desired communications port. All settings may be
changed after the project i= created.

W hopal 77
> "_*ﬁ _:L-are Ind, iskrig) oo
ol 51 L\'ilﬁ'dy o

o I—_,
i T o L le ] i
B%Ey ITdrl:Jet Filis Select port: COR -
5] LED.mot
@ Kayhoard, my

= E.El S "CRng i The Baud Rate setting specifies & suttable speed for zerial

connection based on the device characterizstics and the Target
clock. The default baud rate iz set up for use with a standard
HMSE Evalustion Board. If you have a different clock on your
Target you may need to select a different speed.

Select Baud rate: |384IZID 'I

] Dévice Image
-5 Target Files
L:_,; D e, ok
I} Datamok
= Algririthr ™

W el [¥ Use Default Baud Rate
< Back I Mext » I Cancel
Fig 4.6 Communication dialog box
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Q Enter the numerical values for the input clock of 9.83 MHz

Device Settings

. :
@ WOk e .
Al r_:,] ~RCR lndngt,i;"“—'
L Dl::DIay d
i -.....! Device Iiage
- :"1"0!:[' Filess
{5 1LEB . mot
@ Eayboard, m,
&) Carmme, Mok

] D&vice Tmage
)y Target files
Drive. nak
Dabamok
afgorithif ™

Ples=e enter the specific device options based on:

| [HE/38024F] using [Protocol B]

Enter the CPU crystal frequency
for the selected device:

Erter the clock maode for the
zelected device:

Select the multiplier for the Main
clock frequency (CKMY:

Select the muttiplier for the
Peripheral clock frequency
(CKPY:

Cancel

< Back I Next > I

Fig 4.7

Device Setting dialog box

O Choose BOOT Mode as the operating mode, then click Next

Conneckion Type

S —
B WGtk e e
T = ®Ind st g o
AR Displ gy =

.'-‘J D Irege
R J"‘-“’Clct Files
15] LB mok
=] kayboard;m
Comms, mok

L] Device Image
f]-y Target files
I3 - Dy, ok
IS Datagmot
‘ﬂ Alggorith

The FLASH Development Toolkit can connect to yvour device ina
number of different wways, All the options on this page may be
changed after the Project has been crested.

—Select Connection:

" BOOT Mode {~ USER Program Maode

For BOOT Program mode the Target device erases its FLASH
rior to connection. The Toolkit downloads programming kernels
to the device as required.

IDirect Connection vl

[~ Kernel already resident

Select Interface:

The Target device must ke waiting in BOOT SCl mode, the
Toolkit will perform the remainder of the boot seguence
automatically .

Cancel

< Back I Mest » I

Fig 4.8

Communication dialog box
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O Select the Protection Level and Message Level during programming, then click the Finish button

Programming Options i ﬂ
The FLASH Development Toolkit offers & device protection
system, plus an advanced messaging level for uze wwith

7 hardveare and kernel development.
B \ .
£ Nmrksuac I”d'JStr',gl_ What level of device pratection swould you like?
- i I
7 Display “1 —Pratection
% ‘-L_J Device Irnage ’7(3' Automatic {~ Interactive " Mong
- B Target files
opn : Ej LGB, mob When programming the device, any blocks found to have been
.1 Eﬂ Kayboard.m weritten presviously wil automstically be erased.
i Lif Comms, mik
E ¥l
- ] Device Image Wuhat level of messzaging would you like?
1 o Target files i
i 53 -Drive, Mok ]
g | {5 Dakagmok ¥ Standard  Advanced
5 & Algorithm
E The Toalkit wvill display messages peraining 1o general purpose
8 A __,_,.r-ﬂ-'l"‘j"'p use.
< Back I Finish I Cancel |
Fig 4.9 Programming Options dialog box

O Anempty workspace will appear

'9” FLASH Development Toolkit 2.2 o =]

File Edit Wiew Project Device Image Tools Window Help |

B Ed ||| cad|s bR | vt (M W[ l|m (s an
— F
'Frgi Wiorkspace 'Demol’: 1 Project
-8 Blink_LED

{:I Device Image

D Target files

4 | B I[% Dependencies A Blink_LED ||L|_| _bl

For Help, press F1 |N0t Connecked S

Fig 4.10 FLASH Development Toolkit V2.2 Window
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4.2 Data Programming to the Flash Memory in Boot Mode

O Press Reset Switch (S1) once and select [Device -> Connect to device]

Fig 4.11 Connect to Device pop-up menu

O Select Target Files and right-click to Add Files to Project ...

e e yen e Grees b Tooh v teb

|8 @@ s B om0 e [ [P D gaY s wae®|
Warkspacs Terad' | Praject
= ke
(23 Devien b
e E I = o 1=
Flenane  [Fiing (00 net [ |
LT |m| Dt Pl [ b " c® ik 4201° 4T7) -] Caerl |
=}
Ponnecting to device "HS/IS024F' en 'COMLY
feom
s tace
fop
Lo
[t.=
"
FoTE, FEGEA\ hEtachi|1_0_00\udenIBoid, cae
LeAchi\FRTE . 24 W Protih 30024\ hitachil 1 0 ¢ rodat

Il |
[ I [

Add Target to Project dialog box

{LIETS
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O  Select the target module and right-click to Download to Device. This will program the flash device.

e | ||

dR ey sAwdew |

S-Pacard file i Di\Program Fil

“livata londed at che Zollovisg posicionss

H'ODOOEO0D - H'0OCO00OL Lesgeh ¢ H 00000002
HODOODODE = H' OODODCOD Lesgen ¢ K OOOACO0S
W ODoOCO1Z ~ W' DOCODOLY Lengsh I O00O0ODZ
H'OD0I00LE - K'0I00001S Lengen ¢ K'O000CO04
HIODGODOLC = ' OOCODOLF Lesgen ¢ H'O0OG0004
L LT Langen I OOOA000E
00000400 - I 00000435 Lengsh ;@ IV DOCAGOEA
HODOODSO0 - HOOCODSET Lesgen : W DOOODOEZ

posnionded the cperation modiis
[Ecased Block EDD (R'00O000DO - W ODOODIFT)
[Erased Bloek EBY (H'000004DO - H'ODOODTFF)
[Ecasea block £BE (H'OCODCHUO - K ODOUCBEF)
[Ecane conplate.

Uciring imege to device...

bnta AL the follows 1z 1008
W' A00ACO0 ~ W' OACATGTT Lengeh ¢ I Q0OACOAD
H' Q0000400 - H'0O0O047F Lengeh ¢ H'O0OOCOBD
H'ODOGCADD - R'OICOUEFE Lesgeh ¢ HODOADIOG

512 Byres progranmed in 1 seconds
Txmge = fully writcen to device

AFDTZ. 2\ Bar

VLink_LED\ BIinkLng_ LED mat |

J=l

Fig 4.13

[EoHE: Correded

Download to Device pop-up menu
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4.3 Viewing or Erasing The Device Data

O Select [Device -> Upload image ...] to display Upload Image dialog box
O Enter the Start and End addresses

O Click Upload button to read the Flash Memory data

Upload Image 2] x|

Start addrezs:

00

End address:
IIZI:-:?‘fff

Lenath:
|nxannu

¥ Abzolute Image

Upload I Cancel

Fig 4.14 Upload Image dialog box
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Appendix B: BOM List

Designators Part Description Qty Remarks
1. C1,C3 Cap Electrolytic 100nF/50V 2
2. C2 Cap Ceramic 10nF/50V 10% 1
3. C4, C14 - 15 | Cap Ceramic 100nF/50V 10% 3
4, C5-6 Cap Ceramic 15pF/50V 5% 2
5. C7-8 Cap Ceramic 12pF/50V 5% 2
6. C9-13 Cap Electrolytic 1uF/50V 5
7. R1 Res 1/4w 1MQ 2% 1
8. R2-6 Res 1/8w 10kQ 5% S
9. Ul H8/38024F, FP-80A 1
10. | U2 IC SP3232ECT RS 232 Driver/Receiver | 1
11. | Yl Crystal 32.768 kHz Cylinder 2x6 1
12, | Y2 Crystal 9.8304 MHz HC49/U-S 1
13. | P1 Connector D-Sub Female 9-way 1
14, | S1-2 Switch Tactile Round 2
Reference

Renesas FLASH Development Toolkit 2.2: User’s Manual
H8/300L Super Low Power Series - Low-cost CPU Board CPUBD-38024F User’
CPUBD-38024F User’s Manual
HS8/38024 Series, H8/38024F-ZTAT™ Hardware Manual
FLASH Development Toolkit Kernel Guide [for FDT v1.5]
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Keep safety first in your circuit designs!

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

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

Notes regarding these materials

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

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

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

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

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

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

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

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

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

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

8. Please contact Renesas Technology Corporation for further details on these materials or the
products contained therein.
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