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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.




1RENESAS APPLICATION NOTE
H8S Family

Using the User Branch Function to Clear External WDT
during Flash Memory Programming/Erasing

Introduction

The user branch function enables the execution of a user processing routine once every processing unit of a
predetermined size during flash-memory programming or erasing.

The flash-memory programming/erasing processing consists of several steps, including the application of programming
pulses and reading for verification. The user branch function can be used to execute a user processing routine in the
intervals between these steps.

The sample task of this application note shows how to use the user branch function to clear an external watchdog timer
(external WDT) and thus avoid an MCU reset during the erasure of flash memory.

Target Device
H8S/2378R

Preface

Other than the target device indicated above, the program covered in this application note can be run on H8S devices
that have the same 1/O registers as those employed by the program. However, since some functional modules may be
changed for the addition of functionality etc., be sure to perform a thorough evaluation by confirming the details with
the hardware manual for the actual target device.
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RENESAS H8S Family

Using the User Branch Function to Clear External WDT
during Flash Memory Programming/Erasing

1. Specifications

This sampl e task shows how to apply the user branch function to clear an external WDT during flash-memory erasure.
Specifications of this sample task are given below. An example of the connection for this sample task is shown in
figure 1.

(1) The external WDT isareset |C with on-chip watchdog timer (M62050) manufactured by Renesas Technology for
3-V power-supply systems. The only functionality of the M62050 watchdog timer used in this sample task is the
watchdog timer. The period of the watchdog timer is set to 120 ms. For details, see the M62050 datasheet.

(2) The external WDT outputs areset signal when it does not have an incoming clearing signal within 120 ms. Aslong
asthe external WDT continues to receive consecutive clearing signals on the external WDT input (WD) pin, the
M62050 maintains the RST1 pin at the high level. When input of the clearing signal for the external WDT stops, a
low-level signal (reset signal) is output on the RST1 pin to reset the H8S MCU.

(3) Only one block of EB9 (64-KB area) in the flash memory is selected for erasure. Erasing EB9 (a 64-KB area) takes
up to 750 ms. Consequently, when the setting time for the external WDT is 120 ms, a conventional MCU will be
reset by the external WDT during processing to erase the flash memory because the interval for clearing the external
WDT isgreater than the period set for the WDT.

(4) Inthis sample task, thisis prevented by employing the user branch function to issue external WDT clearing signals
on the P10 pin before the interval set for the external WDT elapses. The H8S MCU thus clears the external WDT
and continues processing for flash-memory erasure.

J)— H8S/2378R
%l—b IRQOT

Starting flash
memory erasing

User A External WDT 33V
branch —— M62050 —
o1 eo| JULL
processing > > WD TC
3.3V ;
RES RST1
Power-on

reset circuit

Figure 1 External WDT Connection Diagram

2. Applicable Conditions
Table1 Applicable Conditions

Item Setting
Operating frequency Input clock : 8.25 MHz
System clock : 33 MHz (input clock frequency x 4)
Operating mode Mode 7 (single chip mode)
Mode pin settings: MD2 =1, MD1 =1, MDO =1
Onboard programming mode User program mode
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during Flash Memory Programming/Erasing

3. Description of Modules Used

3.1 User Branch Function

The programming processing is performed in 128-byte units. It consists the program pulse application, verify read, and
several other steps. Erasing is performed in one divided-block units and consists of several processing steps. The user
processing routine can be executed between the steps, this setting for which is called the user branch addition.

3.2 Setting FPEFEQ and FUBRA Parameters

To employ the user branch function, the FPEFEQ and FUBRA parameters must be set from the processing to initialize
the flash-memory programming and erasing programs.

e Thefrequency setting bits (F15 to FO) of the FPEFEQ parameter (genera register: ERO) are set to the value that
corresponds to the current frequency of the CPU clock.

The alowable setting range for the FPEFEQ parameter is 8 MHz to 34 MHZz . When the setting is for a frequency
beyond this range, an error code is returned in the FPFR parameter of the initialization program and initialization
does not proceed.

e Thefirst address of the user branch destination is set in the FUBRA parameter (general register: ER1) and the user
branch enable bits (FUBEL5 to 0) are set in the FPEFEQ parameter (general register: ER0). To enable the user
branch function, set FUBE15-0 = H'AA55. To disable the user branch function, set FUBRA and FUBE15-0 to 0.
When the user branch function is made, the user branch destination code must be executed from a space other than
the user MAT to be programmed. Furthermore, the destination cannot be set within the area for the downloaded on-
chip programs. Execute a RTS instruction to return from user-branch processing to programming processing.

Note: * 8to 35 MHzfor the H8S/2378.
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Detailed descriptions of the FPEFEQ and FUBRA parameters are givenin (a) and (b).

(a) Flash programming/erasing frequency parameter (FPEFEQ: general register ERO of CPU)
This parameter sets the operating frequency of the CPU and enables the user branch function.

Initial
Bit Bit Name Value R/W  Description
31to 16 FUBE15 — R/W  Flash User Branch Enable Bits
to 0 Set these bits to H'AAS5 to enable the user branch function.
Otherwise, set to H'0000.
15to0 F15toF0 — R/W  Frequency Set

Set the operating frequency of the CPU. The setting value must

be calculated as the following methods.

e The operating frequency which is shown in MHz units must be
rounded in a number to three decimal places and be shown in
a number of two decimal places.

e The value multiplied by 100 is converted to the binary digit and
is written to the FPEFEQ parameter (general register ERO).
For example, when the operating frequency of the CPU is 35.000

MHz, the value is thus as follows.

e The number to three decimal places of 35.000 is rounded and
the value is thus 35.00.

e The formula that 35.00 x 100 = 3500 is converted to the binary
digit and B'0000,1101,1010,1100 (H'ODAC) is set to RO.

REJ06B0715-0100/Rev.1.00
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(b) Flash user branch address set parameter (FUBRA: general register ER1 of CPU)
This parameter sets the user branch destination address. A specified user routine can be used to perform
programming or erasing of processing units of predetermined size. When using the user branch function, set the
flash user branch enable bits in FPEFEQ to H'AA55.

Initial
Bit Bit Name Value R/W  Description
31to0 UA31lto — R/W  Flash User Branch Enable
UAO User branch destination address

The user branch destination should be located in a space in RAM
other than that to which on-chip programs are transferred or the
external bus space.

Be careful not to cause program runaway by branching to an area
without execution codes, and do not destroy an area to which on-
chip programs are downloaded or a stack area. The contents of
flash memory cannot be guaranteed if program runaway occurs
or if download or stack areas are destroyed.

The user branch destination processing should not initiate
downloading of on-chip programs, initialization, programming, or
erasing. Programming or erasing cannot be guaranteed when
returning from the user branch destination. Also, take care not to
rewrite previously prepared programming data.

Furthermore, do not rewrite program/erase interface registers as
part of the user branch destination processing.

After user branch processing completes, use the RTS instruction
to return to the program/erase program.

3.3 User Branch Processing Intervals

The user branch processing interval differs for programming and erasing operations. Table 2 shows the maximum start
intervals when the CPU clock frequency is 35 MHz.

Table 2 Use Branch Processing Start Intervals

Maximum interval

Programming operation 1ms

Erasing operation 30 ms
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4. Principles of Operation

This sampl e task shows how to use the user branch function so that the WDT clearing signal is output during flash-
memory erasure.

Figure 2 shows the operation of this sample task. Figure 3 shows the timing of operations in this sample task. Details of
figures 2 and figure 3 are given below. Points labeled (1) to (4) in figures 2 and 3 correspond to descriptions (1) to (4)
below.

(1) In this sample task, a power-on reset is applied in user mode. Input of afalling edge to the IRQO pin causes a
transition to user program mode and then initiates erasure processing.

(2) During initialization processing for flash-memory erasure, parameters FPEFEQ and FUBRA are set to enable the
user branch function. These settings allow the execution of user branch processing between the steps for erasing
flash memory.

(3) Theinitiation interval for user branch processing during erasure processing is up to 30 ms. Since the user branch
processing inverts the output on the P10 pin, a high-level signal (external WDT clearing signa) is output on the P10
pin and clears the external WDT at |least once every 60 ms (30 msx 2). This clearing interval is lessthan the
external WDT setting time (120 ms), allowing continued operation without resetting of flash-memory erasure
processing by the WDT.

(4) When the erasure of flash memory is complete, atransition is made to user mode. At this point, the external WDT is
cleared by normal user processing.

H8S/2378R
_____ Starterasing

j |— IRQO  fiash memory
(1) Flash memory erasing —

User program

mode

\ 4
Download

erasing program

:

(2) Initialization External WDT
e Set FPEFEQ and FUBRA — M62050 —
parameters
33V
(3) User
~ branch
processing | | | | | | |
> P10
>0 » WD TC
Erase one block < Port output
User mode SV
(4) User
processing
routine o
f Reset ¢«—— RESQ RST1
Power-on

reset circuit

Figure 2 Details of Operation
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(1) (2) Setthe FPEFEQ and FURBA parameters

v

/[

IRQO

)

Erasing processing

€ad —a—) ¢—a) a) ¢ja

E_

Branch destination
P10 pin output

RST1 (external WDT)
— RES

Transition to the user Return to
branch destination erasing
processing
SS A X > 7 Y 7 Y A
> WDT clear WDT clear
- v v v v v
A >
N \

(3) Clear WDT by user branch
processing

e
>

l

Flash memory erasing proce

\

ssing

Note: a = user branch processing start interval during erasing processing (30 ms max.)

(4) Clear WDT by normal
user processing

Figure 3 Operation Timing
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5. Description of Software

5.1 Operating Environment
Table 3 Operating Environment

Item Details
Development tool High-performance Embedded Workshop Ver.4.03.00
C/C++ compiler H8S,H8/300 SERIES C/C++ Compiler Ver6.02.00

(manufactured by Renesas Technology)

Option settings:
-cpu = 2000A:24, -code = machinecode, -optimize = 1, -regparam = 3
-speed = (register,shift,struct,expression)

Optimizing linkage Optimizing Linkage Editor Ver.9.03.00
editor (manufactured by Renesas Technology)

Option settings:
-rom = PFL_Code = RAM

Table 4 Section Settings

Address Section Name Description
H'001000 P Program area

PFL_Code Area where the erasing-procedure program is stored
H'010000 CSMPL Target area for erasure = erase block 9 (EB9)
H'FF4000 RAM Area for transfer of the erasing-procedure program

Table 5 Vector Table for Interrupt Exception Handling

Exception Handling Source Vector No. Address in Destination Interrupt-Processing
Vector Table Function
Reset 0 H'000000 init
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5.2 List of Functions

A list of functions for the main program is given in table 6. A list of functions for the flash-memory erasure procedure
programisgivenintable 7. The hierarchy of callsin the user program is shown in figure 4.

Table 6 List of Functions for Main Program

Function Name Function

init Initialization routine
Releases the modules from module stop mode, configures the clocks, and calls the
main function.

main Main routine
Transfers the flash-memory erasing-procedure program to the on-chip RAM and calls
the flew_main function.

copyfzram Transfers the flash-memory erasure procedure program to the on-chip RAM.

Table 7 List of Functions for Flash-Memory Erasure Procedure Program

Function Name Function
flew_main Main routine of the flash-memory erasure procedure program
download Download of on-chip erasing program
fw_init Flash-memory erasure initialization
Sets the FPEFEQ and FUBRA parameters.
erase_process Flash-memory erasure
UB_WDTclear User branch processing

User processing routine at the user branch destination. This produces clearing signals
for the external WDT on the P10 pin.

Main program

init |—| main |»4 copyfzram

~—t—  Flash memory erasing procedure program  ——
4 flew_main download |
fw_init |

erase_process |

UB_WDTclear

[User branch processing]
N J

Figure 4 Hierarchical Structure
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5.3 Description of Constants
A list of constants for the flash-memory erasure procedure program is given Table 8 and table 9.

Table 8 List of Symbolic Constants

Constant
Name Setting Description Used In
WKAREA 0 Specifies the destination address for downloading of download
an on-chip program.
0: Sets the address where downloading starts to
H'FF9000.
1: Sets the address where downloading starts to
H'FFAOQQO.
2: Sets the address where downloading starts to
H'FFBO0OO.
3: Sets the address where downloading starts to
H'FF8000.
CLOCK 3300 System Clock fw_init
Set 33.00 x 100 = 3300 when the system clock is
33.00 MHz.
DWNLDTOP 0xO0FF8000 Start address to download the on-chip program —
FLSHWK (WKAREA==3?D Used to calculate the address where downloading of —
WNLDTOP:(DWN an on-chip program starts
LDTOP+((1+WKA
REA)*0x1000)))
DPFR *(volatile unsigned  Start address to store the return value of the on-chip download
char *)FLSHWK program download result
ERASE_ENT  (FLSHWK+0x10) Start address of the erasing program erase_process
INIT_ENT (FLSHWK+0x20) Start address of the initialization program fw_init
Table 9 List of const Constants
Variable/Array
Type Name Setting Description Used In
unsigned char SAMPLEDT H'00 ... H'0O0  Array used to write O to all locations in —
[0x10000] EB9 (64-KB area).

This is a dummy array that is only used
to test the operation of the erasing
program and is not used in actual
operations.
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5.4 Description of Functions for Main Program
54.1 init Function

1.

Functional overview
Initialization routine: releases the modules from module stop mode, configures the clocks, and calls the main
function.

2. Arguments
None
3. Returnvalue
None
4. Description of internal registers used
Theinternal registers used in this sample task are listed below. Note that the settings shown below are for this
sample task and are not initial values.
e System clock control register (SCKCR) Number of bits: 8 Address: H'FFFF3B
Bit Bit Name Setting R/W  Function
2 SCK2 0 R/W  System Clock Select 2to 0
1 SCK1 0 R/W  Select the division ratio.
0 SCKO 0 R/W  000: 1/1
e Mode control register (MDCR) Number of bits: 8 Address: H'FFFF3E
Bit Bit Name Setting R/W  Function
2 MDS2 —* R Mode Select 2to 0
1 MDS1 —* R These bits indicate the input levels at pins MD2 to MDO (the current
0 MDSO0 —* R operating mode). Bits MD2 to MDO correspond to MD2 to MDO.

MDS2 to MDSO0 are read-only bits and they cannot be modified.
The mode pin (MD2 to MDO) input levels are latched into these bits
when MDCR is read. These latches are released by a reset.

Note: * Determined by the settings on pins MD2 to MDO.
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e MSTPCRH and MSTPCRL control module stop mode. Setting a bit to 1 makes the corresponding module enter the
module stop mode, while clearing the bit to O release the module from module stop mode.

e Module stop control register H (MSTPCRH) Number of bits: 8 Address: H'FFFF40
Bit Bit Name Setting R/W  Target Module
15 ACSE 0 R/W  All-Module-Clocks-Stop Mode Enable

Enables or disables all-module-clocks-stop mode, in which, when
the CPU executes a SLEEP instruction after module stop mode
has been set for all the on-chip peripheral functions controlled by
MSTPCR or the on-chip peripheral functions except the TMR.

0: All-module-clocks-stop mode disabled

1: All-module-clocks-stop mode enabled

14 MSTP14 1 R/W  EXDMA controller (EXDMAC)

13 MSTP13 1 R/W  DMA controller (DMAC)

12 MSTP12 1 R/W  Data transfer controller (DTC)

11 MSTP11 1 R/W  16-bit timer-pulse unit (TPU)

10 MSTP10 1 R/W  Programmable pulse generator (PPG)

9 MSTP9 1 R/W  DJ/A converter (channels 0 and 1)

8 MSTP8 1 R/W  DJ/A converter (channels 2 and 3)

e Module stop control register L (MSTPCRL) Number of bits: 8 Address: H'FFFF41
Bit Bit Name Setting R/W  Target Module

7 MSTP7 1 R/W  DI/A converter (channels 4 and 5)

6 MSTP6 1 R/W  A/D converter

5 MSTP5 1 R/W  Serial communicationsinterface_4 (SCI_4)
4 MSTP4 1 R/W  Serial communicationsinterface_3 (SCI_3)
3 MSTP3 1 R/W  Serial communicationsinterface_2 (SCI_2)
2 MSTP2 1 R/W  Serial communicationsinterface_1 (SCI_1)
1 MSTP1 1 R/W  Serial communicationsinterface_0 (SCI_0)
0 MSTPO 1 R/W  8-bit timer (TMR)

o EXMSTPCR performs all-module-clocks-stop mode control with MSTPCR. When entering all-modul e-clocks-stop
mode, set EXMSTPCR to H'FFFF. Otherwise, set EXMSTPCR to H'FFFD.

e Extension module stop control register H (EXMSTPCRH) Number of bits: 8 Address: H'FFFF42
Bit Bit Name Setting R/W  Target Module
15t012 — 0 R/W  Reserved

Read/write is enabled. 1 should be written in writing.
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e Extension module stop control register L (EXMSTPCRL) Number of bits: 8 Address: H'FFFF43
Bit Bit Name Setting R/W  Target Module
4 MSTP20 1 R/W  I°C bus interface 2_1 (1IC2_1)
3 MSTP19 1 R/W  I°C bus interface 2_0 (IIC2_0)
e PLL control register (PLLCR) Number of bits: 8 Address: H'FFFF45
Bit Bit Name Setting R/W  Function
1 STC1 1 R/W  Frequency Multiplication Factor
0 STCO 0 R/W  These bits specify the frequency multiplication factor used by the
PLL circuit.
10: x4
5. Fowchart

( init )
tmp = MDCR

Dummy read to latch the input levels of
the mode pins

CCR =H'80

Initialize CCR to disable interrupts

SCKCR =H'00
PLLCR =H'02
System clock: ¢ x 4

\
MSTPCR = H7FFF
EXMSTPCR = HFFFD

o Release the modules from module
stop mode

<

tmp = MDCR
Execute the main routine
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5.4.2 main Function
1. Functional overview

Main routine: transfers the flash-memory erasure procedure program to the on-chip RAM and calls the flew_main

function.

2. Arguments
None

3. Returnvalue
None

4. Description of internal registers used

Theinternal registers used in this sample task are listed below. Note that the settings shown below are for this

sample task and are not initial values.

o |RQ pin select register (ITSR)

Number of bits; 16

Address; H'FFFE16

Bit Bit Name Setting R/W  Function
0 ITSO 0 R/W  Selects IRQO input pin.
0: P50
1: P80
e |RQ sense control register L (ISCRL) Number of bits: 16 Address: H'FFFE1C
Bit Bit Name Setting R/W  Function
1 IRQOSCB 0 R/W  IRQO Sense Control B
0 IRQOSCA 1 R/W  IRQO Sense Control A

01: Interrupt request generated at falling edge of IRQO.

e Port 1 datadirection register (PLDDR)
Bit Bit Name Setting R/W

Number of bits; 8
Function

Address: H'FFFE20

0 P10DDR 1 R/W

0: Sets the P10 pin as input.
1: Sets the P10 pin as output.

e Port D datadirection register (PDDDR)
Bit Bit Name Setting R/W

Number of bits; 8
Function

Address: H'FFFE2C

7 PD7DDR 1 R/W

0: Sets the PD7 pin as input.
1: Sets the PD7 pin as output.
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o |RQ statusregister (ISR) Number of bits: 16 Address: H'FFFF34
Bit Bit Name Setting R/W Function
0 IRQOF — R/(W)*  [Setting condition]
Occurrence of the interrupt sources selected by ISCR
[Clearing condition]
e Writing of 0 after having read as 1
e Execution of interrupt exception handling when low-level
detection is set and IRQO input is high
e Execution of IRQO interrupt exception handling when falling,
rising, or both-edge detection is set
e The DTC activation by an IRQO interrupt, and clearing of the
DISEL bit in MRB of the DTC to 0
o Port 1 dataregister (P1DR) Number of bits: 8 Address: H'FFFF60
Bit Bit Name Setting R/W  Function
0 P10DR 0/1 R/W  0: The P10 pin is low.
1: The P10 pin is high.
e Port D dataregister (PDDR) Number of bits: 8 Address: H'FFFF6C
Bit Bit Name Setting R/W  Function
7 PD7DR 0/1 R/W  0: The PD7 pin is low.

1: The PD7 pin is high.
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5. Flowchart

( main )

P1DDR = H'01
Set the P10 pin as output

\
PDDDR = H'80
Set the PD7 pin as output

ITSOiINnITSRis 0
Set the P50 as IRQO input

IRQOSCB and IRQOSCA in ISCRL are B'01
Select falling edge on IRQO input as the
IRQO interrupt source

tmp = ISR
IRQOF in ISR is 0
Clear the IRQO interrupt flag

)l

P10DR = “P10DR
Invert the P10 pin output

IRQOF =07
Falling edge on IRQO0?

Yes A falling edge occurred on IRQO

tmp = ISR

IRQOF in ISR is O

Clear the IRQO interrupt flag
| flag in CCRis 1

Disable interrupts

PD7DR =0
0 is output on the PD7 pin

copyfzram()
RAM transfer program
\
tmp = flew_main()
Branch to the erasing procedure
program in the on-chip RAM

PD7DR =1
1 is output on the PD7 pin

( End )
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5.4.3 copyfzram Function

1. Functional overview
This function transfers the flash-memory erasure procedure program to the on-chip RAM.

2. Arguments
None

3. Returnvalue
None

4. Description of internal registers used
None

5. Flowchart

( copyfzram )

Copy the start address of the flash
memory erasing procedure program to
X_BGN

\

Copy the end address of the flash
memory erasing procedure program to
X_END

Copy the on-chip RAM address to
transfer the flash memory erasing
procedure program to Y_BGN

memcpy()
Copy from X_BGN to X_END to
Y_BGN

( End )
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5.5 Description of Functions for the Flash-Memory Erasure Procedure Program

5.5.1 flew_main Function
1. Functional overview
Main routine of the flash-memory erasure procedure program

2. Arguments
None

3. Returnvalue
Type Description

unsigned char Error status

4. Description of internal registers used
Theinternal registers used in this sample task are listed below. Note that the settings shown below are for this sample
task and are not initial values.

o Flash erase code select register (FECS) Number of bits: 8 Address: H'FFFFC6
Bit Bit Name Setting R/W  Function
0 EPVB 1 R/W  Erase Pulse Verify Block

Selects the erasing program.

0: On-chip erasing program is not selected.
[Clear condition] Completion of transfer

1: On-chip erasing program is selected.

e Port 1 dataregister (P1DR) Number of bits: 8 Address: H'FFFF60
Bit Bit Name Setting R/W  Function
0 P10DR 0/1 R/W  0: The P10 pin is low.

1: The P10 pin is high.

e System control register (SY SCR) Number of bits: 8 Address: H'FFFF3D
Bit Bit Name Setting R/W  Function
3 FLSHE 0/1 R/W  Flash-Memory Control Register Enable

Controls CPU access to the flash-memory control registers. If this bit

is set to 1, the flash-memory control registers can be read from and

written to. If this bit is cleared to 0, the flash-memory control

registers are not selected. At this time, the contents of the flash-

memory control registers are maintained. This bit should be written

to 0 in other than flash-memory version.

0: Flash-memory control registers are not selected for area
H'FFFFCA4 to H'FFFFCF

1: Flash-memory control registers are selected for area H'FFFFC4
to H'FFFFCF
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5. Flowchart

( flew_main

P10DR = ~P10DR
Invert the P10 pin output

rtn=0

FLSHE in SYSCR is 1
Enable access to flash register

EPVB in FECS is 1
Select the erasing program

P10DR = “P10DR
Invert the P10 pin output

rtn = download()
Download the erasing program

Yes
No a end_main
P10DR = “P10DR
Invert the P10 pin output
\
rtn = fw_init()
Initialize erasure
Yes

No

P10DR = ~“P10DR
Invert the P10 pin output

rtn = erase_process(9)
Erase erasure block 9

end_main

4—@ end_main

FLSHE in SYSCR is 0
Disable access to flash register

P10DR = "P10DR
Invert the P10 pin output

| Return rtn

v

( End
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55.2 download Function
1. Functional overview
This function downloads the on-chip erasing program.

2. Arguments
None

3. Returnvalue
Type Description

unsigned char Download pass/fail result (DPFR)
Return value of the download result

4. Description of internal registers used
Theinternal registers used in this sample task are listed below. Note that the settings shown below are for this
sampletask and are not initial values.

Flash key code register (FKEY) Number of bits: 8 Address: H'FFFFC8

Bit Bit Name Setting R/W  Function

7 K7 1 R/W  Key Code

6 K6 0 R/W  When H'A5 is written to FEKY, writing to the SCO bit in FCCS is

5 K5 1 R/W  valid. When the value other than H'A5 is written to FKEY, 1 cannot
4 K4 0 R/W  be written to the SCO bit. Therefore downloading to the on-chip

3 K3 0 R/W  RAM cannot be executed.

2 K2 1 R/W  Only when H'5A is written, programming/erasing can be executed.
1 K1 0 r/w  Evenif the on-chip programming/erasing program is executed, the
0 KO 1 R/W flash memory cannot be programmed or erased when the value

other than H'5A is written to FKEY.

H'A5: Writing to the SCO bhit is enabled (The SCO bit cannot be set
by the value other than H'A5.)

H'5A: Programming/erasing is enabled (The value other than H'A5
is in software protection state.)

H'00: Initial value
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e Flash transfer destination address register (FTDAR) Number of bits: 8 Address: H'FFFFCA
Bit Bit Name Setting R/W  Function
7 TDER 0 R/W  Transfer Destination Address Setting Error

This bit is set to 1 when the address specified by bits TDAG6 to
TDAO, which is the start address to download an on-chip program,
is over the range. Whether or not the range specified by bits TDA6
to TDAO is within the range of H'00 to H'03 is determined when an
on-chip program is downloaded by setting the SCO bit in FCCS.
Make sure that this bit is cleared to 0 before setting the SCO bit to
1 and the value specified by TDAG6 to TDAO is within the range of
H’00 to H’03.
0: The value specified by bits TDA6 to TDAO is within the range.
1: The value specified by is TDA6 to TDAO is over the range (H'04
to H'FF) and the download is stopped.

6 TDAG6 0 R/W  Transfer Destination Address

5 TDA5S 0 R/W  Specifies the start address to download. H’00 to H'03 can be

4 TDA4 0 R/W  specified meaning that the start address in the on-chip RAM space
3 TDA3 0 R/W  can be specified in units of 4 KB.

2 TDA2 0 R/W  H'00: Sets the address where downloading starts to H’FF9000.

1 TDA1 0 R/WW  H'01: Sets the address where downloading starts to H'FFAQQO.

0 TDAO 0 R/W  H'02: Sets the address where downloading starts to H'FFBOOO.

H'03: Sets the address where downloading starts to H'FF8000.

H'04 to H'7F: Setting prohibited. Specifying this value sets the
TDER bit to 1 and stops the download.
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e Flash code control and status register (FCCS) Number of bits: 8 Address: H'FFFFC4
Bit Bit Name Setting R/W Function
4 FLER — R Flash-Memory Error

Indicates an error occurs during programming and erasing flash
memory. When FLER is set to 1, flash memory enters the error
protection state. This bit is initialized at transition to a power-on
reset or hardware standby mode. When FLER is set to 1, high
voltage is applied to the internal flash memory. To reduce the
damage to flash memory, the reset must be released after the
reset period of 100 ps which is longer than normal.

0: Flash memory operates normally. Programming/erasing
protection for flash memory (error protection) is invalid.
[Clearing condition] At a power-on reset or in hardware
standby mode

1: Indicates an error occurs during programming/erasing flash
memory. Programming/erasing protection for flash memory
(error protection) is valid.

[Setting condition]

e Occurrence of an interrupt, such as NMI during
programming/erasing flash memory

e Reading of the flash memory during programming/erasing
flash memory (including a vector read or an instruction fetch)

e Execution of the SLEEP instruction during
programming/erasing flash memory

e Obtainment of bus mastership by a bus master other than the
CPU, such as the DMAC, DTC, or BREQ during
programming/erasing flash memory

0 SCO 0

(RyW

Source Program Copy Operation
Requests the on-chip programming/erasing program to be
downloaded to the on-chip RAM. When this bit is set to 1, the on-
chip program which is selected by FPCS/FECS is automatically
downloaded in the on-chip RAM specified by FTDAR. In order to
set this bit to 1, H'A5 must be written to FKEY, and this operation
must be executed in the on-chip RAM.
Four NOP instructions must be executed immediately after setting
this bit to 1. Since this bit is cleared to 0 when download is
completed, this bit cannot be read as 1. All interrupts must be
disabled. This should be made in the user system.
0: Download of the on-chip programming/erasing program to the
on-chip RAM is not executed
[Clear condition] Completion of download
1: Request for downloading of the on-chip programming/erasing
program to the on-chip RAM has been issued
[Setting condition] Writing of 1 to this bit while both of the
following conditions are satisfied
(1) Writing of H'A5 to FKEY
(2) Execution from the on-chip RAM is in progress.
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e Download pass/fail result parameter (DPFR)
(Single byte of start address specified by FTDAR)
This parameter indicates the return value of the download result. The value of DPFR can be used to determine if

downloading is executed or not.
Bit Bit Name Setting R/W

Function

2 SS — R/W

Source Select Error Detect

Only one type for the on-chip program which can be downloaded

can be specified. When more than two types of the program are

selected, the program is not selected, or the program is selected

without mapping, error is occurred.

0: Download program can be selected normally

1: Download error is occurred (multi-selection or program which is
not mapped is selected)

Flash Key Register Error Detect

Returns the check result whether the value of FKEY is set to H'A5.

0: KEY setting is normal (FKEY = H'A5)

1: Setting value of FKEY becomes error (FKEY = value other than
H'A5)

Success/Fail

Returns the result whether download is ended normally or not. The

determination result whether program that is downloaded to the on-

chip RAM is read back and then transferred to the on-chip RAM is

returned.

0: Downloading on-chip program is ended normally (no error)

1: Downloading on-chip program is ended abnormally (error
occurs)
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5. Flowchart

( download )
|

DPFR = H'FF
Clear DPFR

FTDAR = WKAREA
Specify the start address in the on-chip
RAM to download an on-chip program

\
FKEY = H'A5
Enable writing to the SCO bit

SCOiInFCCSis 1.

Request the on-chip
programming/erasing program to be
downloaded

Execute 4 NOP instructions

FKEY = H'00
Clear keycode

| rtn = DPFR (download result) |

[
| Return rtn (download result) |

v
( End )
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5.5.3 fw_init Function
1. Functional overview
Initialization for flash-memory erasure processing

This function set the FPEFEQ and FUBRA parameters.

2. Arguments
None

3. Returnvalue
Type Description

unsigned char Flash pass/fail parameter (FPFR)
Return value of the initialization result

4. Description of internal registers used
Theinternal registers used in this sample task are listed below. Note that the settings shown below are for this
sample task and are not initial values.

e Flash programming/erasing frequency parameter (FPEFEQ)
(General register ERO of CPU)
This parameter sets the operating frequency of the CPU and enables the user branch function.

Bit Bit Name Setting R/W  Function
31to 16 FUBE15to H'AA55 R/W  Flash User Branch Enable Bit
0 Set to H'AA5S if the user branch function is enabled.

Otherwise, set to H'0000.

15to 0 F15to FO CLOCK R/W  Frequency Set

Set the operating frequency of the CPU. When using the

frequency multiplication factor of the PLL, set the frequency

obtained by the multiplication. The setting value must be
calculated as the following methods.

e The operating frequency which is shown in MHz units must
be rounded in a number to three decimal places and be
shown in a number of two decimal places.

e The value multiplied by 100 is converted to the binary digit
and is written to the FPEFEQ parameter (general register
ERO). For example, when the operating frequency of the
CPU is 35.000 MHz, the value is as follows.

(1) The number to three decimal places of 35.000 is rounded
and the value is thus 35.00.

(2) The formula that 35.00 x 100 = 3500 is converted to the
binary digit and B'0000, 1101, 1010, 1100 (H'OCEA4) is set
to ERO.
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e Flash user branch address setting parameter (FUBRA)

(General register ER1 of CPU)

This parameter sets the user branch destination address. A specified user routine can be used to perform
programming or erasing of processing units of predetermined size. When using the user branch function, set the
flash user branch enable bits in FPEFEQ to H'AAS5S in addition to the settingsin this register.

R/W Function

Bit Bit Name Setting

31to UA31 to Start address

0 UAO of the
UB_WDTclear
function

R/W User branch destination address

The user branch destination should be located in a space in
RAM other than that to which internal programs are
transferred or the external bus space.

Be careful not to cause program runaway by branching to an
area without execution codes, and do not destroy an area to
which internal programs are downloaded or a stack area.
The contents of flash memory cannot be guaranteed if
program runaway occurs or if download or stack areas are
destroyed.

The user branch destination processing should not initiate
downloading of internal programs, initialization,
programming, or erasing. Programming or erasing cannot be
guaranteed when returning from the user branch destination.
Also, take care not to rewrite previously prepared
programming data.

Furthermore, do not rewrite program/erase interface
registers as part of the user branch destination processing.
After user branch processing completes, use the RTS
instruction to return to the program/erase program.

o Flash pass/fail parameter (FPFR)
(General register ROL of CPU)

This parameter indicates the return value of the initialization result.

Bit Bit Name  Setting

R/W

Function

2 BR —

R/W

User Branch Error Detect

Returns the check result whether the specified user branch
destination address is in the area other than the storage area of the
programming/erasing program which has been downloaded.

0: User branch address setting is normal

1: User branch address setting is abnormal

R/W

Frequency Error Detect

Returns the check result whether the specified operating frequency
of the CPU is in the range of the supported operating frequency.

0: Setting of operating frequency is normal

1: Setting of operating frequency is abnormal

R/W

Success/Fail

Indicates whether initialization is completed normally.
0: Initialization is ended normally (no error)

1: Initialization is ended abnormally (error occurs)
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5. Flowchart

( fw_init )

fpefeq = HAA550000|CLOCK

Set H'AA55 in the upper 16 bits of
FPEFEQ and enable the user branch
function.

Make the input clock setting in the clock
bits (16 lower-order bits of FPEFEQ).

fubra = UB_WDTclear
Set the user branch destination address

in FUBRA
i_pnt=*INIT_ENT
Set the initialization program address

rtn = i_pnt(fpefeq,fubra)
Execute the initialization program

| Return rtn |
v
( End )
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554 erase_process Function
1. Functional overview
Flash-memory erasure processing

2. Argument
Type Variable Name Description
unsigned long febs Erase-block number

3. Returnvalue
Type Description

unsigned char Flash pass/fail parameter (FPFR)
Return value of the erasing processing result

4. Description of internal registers used
Theinternal registers used in this sample task are listed below. Note that the settings shown below are for this
sample task and are not initial values.

Flash key code register (FKEY) Number of bits: 8 Address: H'FFFFC8

Bit Bit Name Setting R/W  Function

7 K7 0 R/W  Key Code

6 K6 1 R/W  When H'A5 is written to FKEY, writing to the SCO bit in FCCS is

5 K5 0 R/W  valid. When the value other than H'A5 is written to FKEY, 1 cannot
4 K4 1 R/W  be written to the SCO hit. Therefore downloading to the on-chip

3 K3 1 R/W  RAM cannot be executed.

2 K2 0 R/W  Only when H'5A is written, programming/erasing can be executed.
1 K1 1 r/\W  Evenif the on-chip programming/erasing program is executed, the
0 KO 0 R/W flash memory cannot be programmed or erased when the value

other than H'5A is written to FKEY.

H'A5: Writing to the SCO bit is enabled (The SCO bit cannot be set
by the value other than H'A5.)

H'5A: Programming/erasing is enabled (any value other than H'A5
places the flash memory in the software-protection state.)

H'00: Initial value
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e Flash pass/fail parameter (FPFR)
(General register ROL of CPU)

This parameter returns value of the erasing processing result.

Bit Bit Name Setting R/W  Function

6 MD — R/W  Erasing Mode Related Setting Error Detect
Returns the check result of whether the error protection state is
entered. When the error protection state is entered, 1 is written to
this bit. The error protection state can be confirmed with the FLER
bit in FCCS.
0: FLER setting is normal (FLER = 0)
1: FLER = 1 and erasing cannot be performed

5 EE — R/W  Erasure Execution Error Detect
1 is returned to this bit when the user MAT could not be erased or
when flash-memory related register settings are partially changed
on returning from the user branch processing. If this bit is set to 1,
there is a high possibility that the user MAT is partially erased. In
this case, after removing the error factor, erase the user MAT. If
FMATS is set to H'AA and the user boot MAT is selected, an error
occurs when erasure is performed. In this case, both the user MAT
and user boot MAT are not erased. Erasing of the user boot MAT
should be performed in boot mode or PROM mode.

4 FK — R/W  Flash Key Register Error Detect
Returns the check result of FKEY value before start of the erasing
processing.
0: FKEY setting is normal (FKEY = H'5A)
1: FKEY setting is error (FKEY = value other than H'5A)

3 EB — R/W  Erase Block Select Error Detect
Returns the check result whether the specified erase-block number
is in the block range of the user MAT.
0: Setting of erase-block number is normal
1: Setting of erase-block number is abnormal

0 SF — R/W  Success/Fall

Indicates whether the erasing processing is ended normally or not.
0: Erasure is ended normally (no error)
1: Erasure is ended abnormally (error occurs)
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o Flash erase block select parameter (FEBS)
(General register ERO of CPU)
This parameter specifies the erase-block number
Bit Bit Name Setting R/W  Function

7t00 EBN7to0 febs R/W  Erase Block Number
Set an erase-block number within the range from 0 to 15.
H'00 corresponds to the EBO block and H'OF corresponds to the
EB15 block. An error occurs if a number outside the range from
H'00 to H'OF is set.

5. Flowchart

( erase_process )

FKEY = H'5A
Enable programming/erasing of flash
memory

e_pnt=*ERASE_ENT
Set the erasing program address

rtn = e_pnt(febs)
Execute the erasing program

FKEY = H'00
Clear key code

| Return rtn |

( End )
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5.5.5 UB_WDTclear Function

1. Functional overview
User branch processing. Thisis the user processing routine at the user branch destination, i.e. the function that
produces WDT-clearing signals on the P10 pin.

2. Arguments
None

3. Returnvalue
Type Description

unsigned char Flash pass/fail parameter (FPFR)
Return value of the initialization result

4. Description of internal registers used
Theinternal registers used in this sample task are listed below. Note that the settings shown below are for this
sample task and are not initial values.

e Port 1 dataregister (P1DR) Number of bits: 8 Address: H'FFFF60
Bit Bit Name Setting R/W  Function
0 P10DR 0/1 R/W  0: The P10 pin is low.

1: The P10 pin is high.

5. Fowchart

( UB_WDTclear )

P10DR = “P10DR

Invert the P10 pin output

Output the clock from the P10 pin to
clear the external WDT

v
( End )
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6. Documents for Reference

e Hardware Manual
H8S5/2378 and H8S/2378R Group Hardware Manuals
The most up-to-date versions of these documents are available on the Renesas Technology Website.

e Technica News/Technical Update
The most up-to-date information is available on the Renesas Technology Website.
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Website and Support

Renesas Technology Website
http://www.renesas.com/

Inquiries
http://www.renesas.com/inquiry
Ccsc@renesas.com

Revision Record

Description
Rev. Date Page Summary
1.00 Mar.07.08 — First edition issued

All trademarks and registered trademarks are the property of their respective owners.
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Notes regarding these materials

1. 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.

2. 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.

3. 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.

4. 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)

5. 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.

6. 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.

7. 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.

8. Notwithstanding the preceding paragraph, you should not use Renesas products for the purposes listed below:

(1) 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.

9. 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.

10. 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.

11. 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.

12. This document may not be reproduced or duplicated, in any form, in whole or in part, without prior written
approval from Renesas.

13. 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.

© 2008. Renesas Technology Corp., All rights reserved.
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