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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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Introduction

The programming datais received from the transfer source and written to flash memory. An IEBusinterfaceisused for
data transfer from the transfer source.
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H8S Family
L (ENESAS On-Board Reprogramming Example Using IEBus

1. Specifications

(1) On-Board Programming Mode
The user program mode is used.

(2) Reprogramming Method
The programming data is received from the transfer source and written to flash memory. AnIEBus interfaceis used
for datatransfer from the transfer source. The data transfer format is shown below. The master isthe transfer
source and the dave isthe receiving side.
Data transfer format: Communication mode 2 (128 bytes/frame), norma communication

(3) Control of the FWE Pin
This sample task illustrates an FWE pin circuit that can be built by the user without using an on-board programming
tool from Renesas Technology Corp. The FWE pin is controlled by an 1/O port (PF1) of the H8S/2258F on the
receiving side.

(4) Configuration of On-Board Reprogramming

Transfer source: IEBuS driver IEBuS driver
H8S/2258F - - H8S/2258F
TX |—— Bus+ Bus+ ——— T
FLASH FLASH
- RX Bus- Bus- RX
Application
program 110
N
PC
(== IEBuS

Figure 1 Configuration Diagram for On-Board Reprogramming Using IEBus Interface
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- z H8S Family
n ENESAS On-Board Reprogramming Example Using IEBus

(5) Execution Procedure for On-Board Reprogramming of H8S/2258F

H8S/2258F
Start on-board reprogramming

Reprogrammingstart command
received from transfer source?

Transfer programming/erasing program from
internal flash memory to internal RAM
I
Initiate programming/erasing program
from internal RAM
I

| Set FWE pin |
I

| Erase the block to be erased in flash memory |
I

Receive programming data (new application program)
from transfer source and write it to flash memory
I

Clear FWE pin
\
( Initiate application program from flash memory )

Figure 2 Procedure for On-Board Reprogramming Using IEBus Interface
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2. Overview of Operation

The principles of operation for on-board reprogramming using an |EBus interface are described below.

2.1 Normal Operation

QD The programming/erasing program is written to a portion of the application program area of flash memory.
Furthermore, the FWE pin setting procedure and application transfer procedure are prepared ahead of time.

Transfer source: |EBus |EBus
H8S/2258F (master) driver driver H8S/2258F (slave)
New application X Bus+ Bus+ ™
program Flash memory
RX Bus- Bus- RX (1) RAM
Arr" ion prog 1
RAM
transfer program
PF1
Programming/
FWE erasing program
Figure 3 Normal Operation
2.2 Starting On-Board Reprogramming
(N} The command to start reprogramming is received from the transfer source.
2 The application program runs the RAM transfer program to transfer the programming/erasing program from
flash memory to internal RAM.
Transfer source: |EBus ) |EBus
H8S/2258F (master) driver Reprogramming _driver HB8S/2258F (slave)
— start command —
New application | | 1X Bus+ Bus+ ™
program Flash memory
RX Bus- Bus- RX RAM
Application program

Programming/
erasing program

RAM
transfer program /(2) Transfer

PF1 /

Programming/

4@ erasing program

Figure 4 Starting On-Board Reprogramming
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2.3 Running Programming/Erasing Program
(D) After the RAM transfer program completes the transfer, execution branches to the programming/erasing
program.
Transf :
HBS/2258F (master) (=B g HBS/2258F (slave)
New application | | TX Bus+ Bus+ ™
program Flash memory
X Bus Bus X Application program RAM
Programming/
erasing program
RAM /(1) Branch
transfer program
PF1
Programming/
FWE erasing program
Figure 5 Running Programming/Erasing Program
24 Setting the FWE Pin
D The command to set the FWE pinis received from the transfer source.
2 The programming/erasing program controls PF1 and sets the FWE pinto 1.

Transfer source:

H8S/2258F (master) IEBus Q) IEBus

driver FWE pin setting  driver

= command —
New application IR Bus+ Bus+ ™

program

H8S/2258F (slave)

Flash memory

E Bus- Bus- IE RAM

Application program

Programming/
erasing program
RAM
@) transfer program
Set FWE pinto 1
PF1
Programming/

FWE erasing program

Figure 6 Setting the FWE Pin

REJ06B0485-0100/Rev.1.00 March 2005 Page 5 of 64




LENESANS

H8S Family
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2.5 Erasing Flash Memory Contents
(N} The erase command is received from the transfer source.
2 The programming/erasing program erases the erase target block of the flash memory.
Transfer source: |EBus ™ |EBus
H8S/2258F (master) driver Erase driver H8S/2256F (slave)
:I_ command I:_
Nev;'?o%prliiacr:tion i Bust Bust i Flash memory
RX Bus- Bus- RX ) RAM
Erase
Programming/
erasing program
RAM
transfer program
PF1
Programming/
erasing program
(e
Figure 7 Erasing Flash Memory Contents

2.6 Programming the Flash Memory
(@D} The programming command is received from the transfer source.
2 The programming/erasing program receives the new application program from the transfer source and writes it

to the flash memory.

Transfer source: ()
IEBus IEBus
H8S/2258F (master) driver Write driver H8S/2258F (slave)
p— command —
New application E Bus+ Bus+ E Flash memo!
=] A
RX Bus- Bus RX
I— New application RAM
program
Programming/
erasing program
RAM
transfer program
—
PF1
Programming/
erasing program
— (e

Figure 8 Programming the Flash Memory
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2.7 Clearing the FWE Pin

(N} The command to clear the FWE pinis received from the transfer source.
2 The programming/erasing program controls PF1 and clears the FWE pin to 0.

Transfer source:

IEBus (W) IEBus
HOS/2208F (master) driver Clear FWEpin _driver HBS/2258F (slave)
— command —
New application X Bus+ Bus+ ™
Flash memory
program j —
RX Bus- Bus- RX
I— New application RAM
program
Programming/
erasing program
RAM
@) transfer program
Clear FWE pin
PF1
Programming/
FWZE erasing program

Figure 9 Clearing the FWE Pinto O

2.8 Running New Application Program

(@D} The programming/erasing program branches to the new application program in the flash memory.
Transfer source:
H8S/2258F (master) L'Erfl‘: 'dEn?,‘: H8S/2258F (slave)
inati ™ Bus+ Bus+ ™
New application
program Flash memory
RX Bus- Bus- RX
us us New application RAM
program Programming/
erasing program
(1) Branch
RAM
transfer program
PF1
Programming/
FWE erasing program

Figure 10 Running the New Application Program
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3. Principles of Operation

Details of the on-board reprogramming communication operations involved in 1-to-1 communication and the IEBus
interface are illustrated in figures 11 to 15. Note that parity bits transmitted by the transfer source and acknowledge
bits transmitted by the receiving side are omitted from the figures.

Transfer Source H8S/2258F
Iltem Data Transfer
Processing Processing
Normal . L
Initiate application program ¢

operation

|
v

Reprogramming
start command received?

\
NO
YE8+

Initiate RAM transfer program

Starting *

on-board_ Transfer programming/erasing program
reprogramming from flash memory to internal RAM

v

Branch to programming/erasing program
in internal RAM

:

Initiate programming/erasing program

OK ("H'00"
Receive OK code ( ) Transmit OK code

¢ [Normal communicatior)

FWE_on ("H'66")

W_E_go ("H'55")
Receive rewrite start command }

[Normal communicatior]

Transmit set FWE pin command

- Receive command

[Normal communicatior]

Is received command

Start running FWE pin setting command?
programming/ “M
erasing ] YES
program, To error handling _ _ _ .
setting FWE pin Output pin setting signal (high level) from PF1

v

OK ("H'00") Transmit OK code

Receive OK code 4

¢ [Normal communicatior)
To erase processing

Figure 11 On-Board Reprogramming Communication Operations (1)

(Continues on next page.)
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On-Board Reprogramming Example Using IEBus

Transfer Source

H8S/2258F
Iltem Data Transfer
Processing Processing
Erase block
. count Erase_go
Transmit erase command — T - Receive command
and erase block count B0 to 12" |"H77] 00" | >
*l *
[Normal communicatior) Is received command erase command?
NO s
To error handling YE
) OK ("H'00") )
Receive OK code < Transmit OK code
[Normal communicatior]
v Erase start address
Transmit erase target block 74 "HXXXXXXXX! |>4> Receive erase target block
A 1
Erasing

[Normal communicatior)
flash memory

Erase erase target block

v

Erase completed normally?

M YES
To error handling

v

Data equivalent to
erase block count received?

NO YES

Request ("H'11") v

Receive request code 4 Transmit request code
[Normal communicatior)

OK ("H'00")

Receive OK code ¢ Transmit OK code

[Normal communicatior]

To flash memory
programming processing

Note: 1. The transfer source transmits the erase block count and erase command in the first byte and the
erase start address in the second and subsequent bytes.

Figure 12 On-Board Reprogramming Communication Operations (2)

(Continues on next page.)
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Transfer Source H8S/2258F
Iltem Data Transfer
Processing Processing
Programming_go ("H'88"
Transmit command for programsaing = 9 990 ( ) } Receive command
Is the received command
a command for programming?
NO YES
To error handling‘
. OK ("H'00")
Programming Receive OK code 4 Transmit OK code

flash memory

Programming start address
Transmit programming start addreSS—4 "HIXXXXXXXX" F;} Receive address
*2
[Normal communication]

OK ("H'00")
Receive OK code 4 Transmit OK code

Programming byte count
Transmit programming byte CW4 "HXXXXXXXX" |»4> Receive byte count

*2
[Normal communication]
Start programming flash memor;

Note: 2. The transfer source transmits in the first byte the write command for the application program to be
transmitted, the write start address in the second byte, and the write byte count in the third byte.

Figure 13 On-Board Reprogramming Communication Operations (3)
(Continues on next page.)
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Item

Transfer Source

Processing

H8S/2258F

Data Transfer

Processing

Programming
flash memory

Request ("H'11")

Start programming flash memory

:

Receive transmit request code <

[Normal communication]

Application program

Transmit application program <
transmit request code

Transmit 128 bytes of
application program

[Normal communication]

To error handling ‘

OK ("H'00")

o —]

P Receive 128 bytes

Programming 128 bytes of application
program to flash memory

v

Programming completed normally?
YES

v

Total byte count of
application program - 128 = 0?

NO

YES

Transmit OK code

Receive OK code 4

To clearing FWE pin processing

[Normal communication]

Figure 14 On-Board Reprogramming Communication Operations (4)

(Continues on next page.)
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On-Board Reprogramming Example Using IEBus

Transfer Source H8S/2258F
Iltem Data Transfer
Processing Processing
. . FWE_off ("H'99") )
Transmit clear FWE pin command > Receive command
[Normal communication] %
Is received command
clear FWE pin command?
NO
Clearing To error handling 4] YES
FWE pin
Output a signal for clearing the pin
to a low level from PF1
LED lit
OK ("H'00" +
Receive OK code 4 ( ) Transmit OK code
¢ [Normal communication]
LED lit
Reprogramming processing end Branch to new application program
Output a signal from PF1 to clear the FWE pin
Error . NG ("H'01" )
handling Receive NG code ( ) Transmit NG code
¢ [Normal communication] ¢
Halt reprogramming processing Halt reprogramming processing

Figure 15 On-Board Reprogramming Communication Operations (5)
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4. Description of Software

4.1 Hierarchy of User Program Mode Startup Program

The hierarchy of the user program mode startup program (processing for receiving the command to start
reprogramming and transferring the programming/erasing program from the flash memory to the internal RAM), which
isrun from flash memory, is shown in figure 16.

_IRQ2 _I0_INT
_IE_INT
_IE_TRS_CMD _IE_RECEIV
L _Trace_to_RAM
Note: Dark shading (§) indicates module described in section 4.4, Modules of Programming/Erasing

Program.

Figure 16 Hierarchy of User Program Mode Startup Program

4.2 Modules of User Program Mode Startup Program
Table 1 Modules of User Program Mode Startup Program

Arguments Return Values
Register Register Assignment of
Module Description  (Data Length) Description (Data Length) Functions
_IRQ2 — — — — Starts reprogramming
of flash memory
using IRQ2
_IO_INT — — — — Initializes 1/0 register
_IE_INT — — — — Initializes IEBus
register
_IE_TRS_CMD  Startrewrite ROH — — Waits for start rewrite
command (byte) command
_Trace_to RAM — — — — Transfers

programming/erasing
program to internal
RAM

REJ06B0485-0100/Rev.1.00 March 2005 Page 13 of 64




LENESANS

H8S Family
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4.3

Hierarchy of Programming/Erasing Program

The hierarchy of the programming/erasing program, which is run from flash memory, is shown in figure 17.

Notes: 1. Light shading
operations.

2. Dark shading (§) indicates modules for handling of IE_TRANS and _IE_RECEIV errors during

IEBus communication operations.

RAM_IN _GO_W_E _IE_TRANS
_GO_FWE_on _|IE_TRANS
_IE_RECEIV
_GO_Erase _IE_TRANS
_|E_RECEIV
_BLK_CHECK
_BLK_ERASE _FERASE
_FERASEVF
_GO_Write _IE_TRANS
_|E_RECEIV
_FWRITE_128 _FWRITE
_FWRITEVF
_GO_FWE_off _IE_TRANS
_|E_RECEIV
Error handling _TXE_SUB
_RXE_SUB
_IRA_SUB

indicates modules for processing of flash memory erasing/programming

Figure 17 Hierarchy of Programming/Erasing Program
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4.4

Table 2 Modules of Programming/Erasing Program

Modules of Programming/Erasing Program

Arguments Return Values
Register Register
Module Description (Data Length) Description (Data Length) Assignment of Functions
_RAM_IN — — — — Main routine of
programming/erasing program
_GO_W_E — — OK command R4H Checks command to start
(byte) programming and transmits OK
command
_GO_FWE_on Set FWE ROH OK command R4H Sets FWE pin to 1
command (byte) (byte)
_GO_Erase Erase start ROH OK command or R4H Controls erasing of flash memory
command (byte) Request (byte)
Erase block EO command or
count (word) E_ERR
Erase start ER3 command
address (longword)
_GO_Write Write command ROH OK command or R4H Controls programming of flash
(byte) Request (byte) memory
Write start ERO command
address (longword)
Write byte ERO
count (longword)
_GO_FWE_off Clear FWE ROH OK command R4H Clears FWE pinto 0
command (byte) (byte)
_IE_TRANS Broadcast bit ROL Transmit data @IETBR Transmits data using the IEBus
#DH_BIT (byte) using the IEBus  (n x byte)
Slave address ROL
#SADR_H (byte)
Slave address ROL
#SADR_L (byte)
Transmission R3L
message length  (byte)
Transmission ROL
data (byte)
_|IE_RECEIV Receive data ROH Received data #RDATA_BUFF Receives data using the IEBus
using the IEBus  (byte) (n x byte)
_BLK_CHECK Erase start ER3 1 for normal, ROL Checks which block the erase start
address (longword) 0 for error (longword) address corresponds to and loads
"Address in EBR ER5 the appropriate FLMCR and EBR
register (longword) register addresses into general
"Addressin ER6 registers. Furthermore, stores the
FLMCR register ~ (longword) era.?e t?rgr;tet;)(ljock num(tj)er, erase .
""""""""""""""""""""""" verify start address, and erase verify
Elf:ke gz.rget (%ﬁgvfa:\é? end address in work RAM
Erase verify @EVF_ST
start address (longword)
Erase verifyend @EVF_ED
address (longword)
_BLK_ERASE — — 1 for normal, ROL Performs flash memory erase
0 for error (byte) processing
_FWRITE_128 Write start @WT_ADR 1 for normal, ROL Performs flash memory
address (longword) 0 for error (byte) programming processing in 128-byte
Programming @RDATA_BUFF  Overwrite data @RW_BUFF units
data (128 x byte) (128 x byte)
Note: Light shading (i) indicates modules for processing of flash memory erasing/programming operations.
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Table 2 Modules of Programming/Erasing Program (cont)

Arguments Return Values
Register Register
Module Description (Data Length) Description (Data Length) Assignment of Functions
_FERASE Address in EBR ER5 1 for normal, ROL Erases area of erase target block
register (longword) 0 for error (byte) number
Address in ERG6
FLMCR register  (longword)
Erase target @BLK_NO
block No. (byte)
_FERASEVF  Address in ERG6 1 for normal, ROL Reads data from erase target start
FLMCR register  (longword) 0 for error (byte) address to erase target end address
Erase verify @EVF_ST and verifies that the erase operation
start address (longword) completed normally
Erase verifyend @EVF_ED
address (longword)
_FWRITE P bit setting time ER3 — — Programs flash memory (applying
(longword) flash voltage) in 128-byte units
Address in ER6
FLMCR register  (longword)
Programming @WT_ADR
start address (longword)
_FWRITEVF Address in ER6 1 for normal, ROL Performs overwrite and additional
FLMCR register  (longword) 0 for error (byte) write operations and verifies that
Reprogramming @RW_BUFF Reprogramming @RW_BUFF 128 bytes of programming data was
data (128 x byte) data (128 x byte) programmed correctly
Programming @RDATA_BUFF  Additional @OW_BUFF
data (128 x byte) programming (128 x byte)
Additional @OW_BUFF data
programming (128 x byte)
data
_TXE_SUB Contents of @IETEF Error code R4H Performs transmission error
transmission (byte) (byte) handling and returns an error code
error
_RXE_SUB Contents of @IEREF Error code R4H Performs reception error handling
receive error (byte) (byte) and returns an error code
_IRA_SUB — — Error code R4H Performs error handling in runaway
(byte) state and returns an error code
Notes: Light shading (i) indicates modules for processing of flash memory erasing/programming operations.

Dark shading (a) indicates modules for handling of _IE_TRANS and _IE_RECEIV errors during IEBus communication

operations.

REJ06B0485-0100/Rev.1.00

March 2005

Page 16 of 64



LENESANS

H8S Family

On-Board Reprogramming Example Using IEBus

4.5 RAM Usage
Theinternal RAM used as the storage and work areas for the programming control programislisted in table 3.

Table 3 RAM Usage

Label Function Data Length Modules
TRANS_BUFF'1 THEDDA_BUFF Stores broadcast/normal bit 1 _IE_TRS_CMD
(byte) _GO_W_E
SADR_BUFF_H Stores slave address 1 _GO_FWE_on
(byte) _GO_Erase
SADR_BUFF_L 1 _GO_Write
(byte) _GO_FWE_off
TDENBUN_BUFF __ Stores message length bit for 1 _IE_TRANS
transmission (byte)
TDUMMY Dummy 1
(byte)
TDATA_BUFF Stores transmission data 128
(bytes)
RECEIV_BUFF*2 RDENBUN_BUFF Stores message length bit for 1 _IE_TRS_CMD
reception (byte) _GO_W_E
IEBUS_ERROR Stores communication error code 1 _GO_FWE_on
(byte) _GO_Erase
RDATA BUFF Stores received data 128 _GO_Write
(bytes) _GO_FWE_off
_IE_RECEIV
WT_ADR Stores programming address 4 _GO_Write
(bytes) _FWRITEVF
_FWRITE
RW_BUFF Stores reprogramming address 128 _FWRITE_128
(bytes) _FWRITEVF
OW_BUFF Stores additional write address 128 _FWRITE_128
(bytes) _FWRITEVF
COUNT Stores erase and programming count 2 _BLK_ERASE
(bytes) _FWRITE_128
ET_COUNT Stores maximum erase count 2 _GO_ERASE
(bytes) _BLK_ERASE
WT_COUNT Stores maximum programming count 2 _GO_WRITE
(bytes) _FWRITE_128
REST_SIZE Stores programming data size 4 _GO_WRITE
(bytes)
EVF_ST Stores erase verify start address 4 _BLK_CHECK
(bytes) _FERASEVF
EVF_ED Stores erase verify end address 4 _BLK_CHECK
(bytes) _FERASEVF
BLK_NO Stores erase block number 1 _BLK_CHECK
(byte) _FERASE
VF_RET Stores programming verify result 1 _FWRITE_128
(byte)
ER_COUNT Stores erase count 1 _GO_ERASE
(byte)

Notes: 1. An area sufficient for 6 bytes of transmission information plus 128 bytes of transmission data is set aside for
transmission data use.
2. An area sufficient for 2 bytes of receive information plus 128 bytes of received data is set aside for received

data use.
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5. Flowcharts of User Program Mode Startup Program

< _RESET >

Set vector table
\
Initialize the stack pointer
\
Enable IRQ2 interrupts

I

)

Initialize PF1, which controls FWE pin
Output low level during normal operation

Enable IEBus interrupts
and transmit/receive operation

\
Clear interrupt mask

< RTS >

( _IE_TRS_CM )

)

_IO_INT

_IE_INT

_IE_TRS_CMD

I

< _IE_INT >

Initialize IEBus

e Clear module stop mode

» Enable receive operation

e Make settings for transmission by
master

e Control field = H'B7

e Set local address

e Operating mode = 2

Receive command

< RTS >

( _Trace_to_RAM )

Reprogramming start command
(H'55) received?

( _Trace_to_ RAM >< RTS >

Transfer programming/erasing program
from flash memory (starting at RAM_IN
address) to internal RAM (starting at
RAM_ST address)

( Branchto _GO _W_E )

REJ06B0485-0100/Rev.1.00 March 2005
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6. Flowcharts of Programming/Erasing Program

C

GO W E )

_IE_TRANS

C

_GO_FWE_on )

_IE_RECEIV

Transmit OK code

Receive command

<] NO FWE pin setting command
(H'66) received?
Set FWE pin
I
_IE_TRANS Transmit OK code
I
( _GO_Erase >
I
_IE_RECEIV Receive erase block count
+ command
< NO Erase start command
(H'77) received?
_IE_TRANS Transmit OK code
_IE_RECEIV Receive erase start address
I
_BLK_CHECK Check erase block
I
_BLK_ERASE Erase
NO
4 Free of erase errors?
Erase block count
complete?
h 4 v
_IE_TRANS _IE_TRANS
Transmit OK code Transmit request code
\ 4 v
( to Error handling > ( _GO_Write )

Notes: 1. Light shading

indicates program tables.

2. Dark shading (@) indicates branching to error handling.
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( To error handling >

Notes: 1. Light shading (:

( _GO_Write >

_IE_RECEIV

Programming command
(H'88) received?

_IE_TRANS

_IE_RECEIV

_IE_TRANS

_IE_RECEIV

<

Receive command

Transmit OK code

Receive programming start address

Transmit OK code

Receive programming byte count

_IE_TRANS

_IE_RECEIV

_FWRITE_128

Programming
completed normally?

Programming
block count complete?

C _GO_FWE_off )

_IE_RECEIV

Clear FWE pin command
(H'99) received?

Clear FWE pin

LED lit

_IE_TRANS

\
( To new program >

indicates program tables.

2. Dark shading (ﬂ) indicates branching to error handling.

Transmit request code
Receive new program

Program flash memory

Programming byte count — 128 [——

Receive command

Transmit OK code
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( _IE_RECEIV >

Received byte count = 07

(ROL = 0?)

Data received?

| @RDATA_BUFF+1->@RDATA_BUFF ‘

| Store received data in @RDATA_BUFF | |

RO

RTS

)

C

_IE_TRANS

)

Transmitted byte count

=0?
(ROL = 0?)

YES

Transmit data stored in @TDATA_BUFF |

' | @TDATA_BUFF+1->@TDATA_BUFF ‘

Data transmission
complete?

RO

L-1

RTS
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#FLMCR1 — ERG6
#EBR1 — ER5
#BLOCK_ADR1 — ERO
#MAX_BLK1 — R4L

EBO to EB7?

Yes

#CHK_ADR"H'8000 > ER3?

No

#EBR2
#BLOCK_ADR2

— ER5
— ERO
— R4AL

#MAX_BLK2

> <

ERO +4 — ERO

Erase start address?

Yes

@ERO = ER3?

Increment block count
R4H + 1 R4H

rase maximum address?
R4L = R4H?

NG"1" — ROL

R4H — @BLK_NO

ER1 » @EVF_ST

BLOCKADR — @EVF_ED

OK"0" — ROL
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_BLK_ERASE

WDT initial setting
#H'5A5F - RSTCSR
\

| Set SWEL1 bitin FLMCR1 to 1 |

No

1 us or more elapsed?

| #0 — COUNT |

| | _FERASEVF (initial verify) | |

Yes

ROL = OK"0"?

Erase and verify No

_FERASE

_FERASEVF (verify)

Yes

ROL = OK"0"?

COUNT + 1 — COUNT

100 or more?
ET_COUNT = COUNT?

No

Abnormal end | Yes Normal end v

Clear SWE1 bit in FLMCR1 to 0 Clear SWE1 bitin FLMCR1 to 0

100 ps or more elapsed?

100 ps or more elapsed?

| #NG"1" - ROL | | #0OK"0" — ROL ‘
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Store address pointers in registers

@EVF_ST — ERL1 (verify start address)

@EVF_ED — ER2 (verify end address)
I

Set EV1 bitin FLMCR1 to 1

No
6 us or more elapsed?

Dummy write H'FFFF to verify address
H'FFFF - @ER1

2 ps or more elapsed?

No

Erased?

@ER1 = HFFFF?

Increment verify address
ER1 +2 —» ER1

Verify end address?
ER1 = ER2?

Clear EV1 bitin FLMCR1 to 0

4 ps or more elapsed?

| #0OK"0" — ROL |

h 4

Clear EV1 bitin FLMCR1 to 0

4 ps or more elapsed?

| #NG"1" — RI1L
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Set EBR erase target block bit to 1
@BLK_NO — EBR

I
Start up WDT (26 ms/20 MHz)
#H'A57C — TCSR
[
Set ESU1 bitin FLMCR1 to 1

No

100 ps or more elapsed?

Y
Apply erase pulse es

Set E1 bitin FLMCR1 to 1

10 ms elapsed?

Clear E1 bitin FLMCR1 to O

No

10 ps or more elapsed?

Clear ESU1 bitin FLMCR1 to O

No

10 ps or more elapsed?

Halt WDT
#H'A500 —» TCSR

Clear EBR erase target block bit to 0
BLK_NO — EBR
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WDT initial setting

#H'SASF — RSTCSR #RW_BUFF (overwrite data) —ER2
\ #F_TIME_200 (200 ps) —ER3
Transfer received 128 bytes of I
programming data to overwrite area ]
@RDATA_BUF —> @RW_BUFF | | _FWRITE (6th or subsequent write) | |

I I
| Set SWEL bit in FLMCR1 to 1 | i _FWRITEVF ||

Normal end
| @COUNT + 1 > @COUNT |

1000 or more
@WT_COUNT = COUNT?

Yes

Abnormal end

Normal end

#RW_BUFF (overwrite data) —ER2
#F_TIME_30 (30 ps) —ER3

| | _FWRITE (initial write) | |

#NG"1" — ROL

[
[T -
[

| ROL —» @VF_RET (verification result) |

[
#OW_BUFF (additional programming data)
—ER2
#F_TIME_10 (10us)
—ERS3

[
|| _FWRITE (additional write) | | Normal end

Clear SWE1 bitin FLMCR1 to 0

100 ps or more elapsed?

#0OK"0" — ROL

-

Normal end
| @COUNT + 1 > @COUNT

| Abnormal end

6 or more?
#OW_COUNT"6" = COUNT?

No
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Store address pointers in registers

#RW_BUFF —ER1 (overwrite data)
#RDATA_BUFF —ER2 (programming data)
#OW_BUFF —ERS3 (additional programming data)
@WT_ADR —ER4 (verify data)

Set PV1 bitin FLMCR1 to 1

4 ps or more elapsed?
Yes

Dummy write H'FFFF to verify address
H'FFFF > @ER4

2 us or more elapsed?
Yes

Additional write operation
Verify data and rewrite data OR condition
@ER4 U @ER1 —» @ER3
\

Increment verify address
ER4 +2 — ER4

Increment additional write address
ER3 +2 - ER3

Overwrite operation
Verify data NOT condition and programming data
OR condition

o
2 us or more elapsed?
Yes

#NG"1" — ROL

#RW_BUFF — ERL1 (overwrite data pointer)

@ER4(NOT) U @ER2 — @ER1
I

Increment overwrite address
ER1+2 —» ER1

FailureifD=1and V=0

>

@ERL1 (overwrite data)

No
@ERL1 = #H'FFFF?
Yes

ER1+2 - ER1

All 128 bytes H'FF?
ER1 = #BUFF + 1287

#0OK "0" — ROL

<

< m >
v

Verify data NOT condition and programming No
data AND condition
@ER4(NOT) N @ER2 = 0?
Increment write address
ER2 + 2 » ER2
Increment write address ‘
ER2 +2 » ER2 Clear PV1 bitin FLMCR1 to O
Verify of 128 bytes complete?
#RDATA_BUF + 128 = ER2? 2 us or more elapsed?
Yes
Clear PV1 bitin FLMCR1 to 0 #WNG"2" — ROL
REJ06B0485-0100/Rev.1.00 March 2005 Page 27 of 64




- z H8S Family
n ENESAS On-Board Reprogramming Example Using IEBus

Store programming address in register
@WT_ADR — ER1

>

Dummy write overwrite address or additional
write address to programming address
byte by byte
@ER2 -»> @WT_ADR
\

Increment overwrite address or additional
write address, and programming address
ER2 +1 —» ER2

ER1+1— ER1

Programming of 128 bytes complete?

Start WDT (819.2 11s/20 MHz)
#H'A579 — TCSR

Set PSU1 bitin FLMCR1 to 1

50 ps or more elapsed?

Set P1 bitin FLMCR1 to 1

Setting time (10, 30, or 200 us)
of P bit in ER3 elapsed?

5 us or more elapsed?

Clear P1 bitin FLMCR1 to O

Halt WDT
#H'A500 - TCSR

5 us or more elapsed?

Clear PSU1 bitin FLMCR1 to O
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7. Description of Hardware

7.1 Data Transfer Format of IEBus
The |IEBus data transfer format used in this sample task is shown in figure 18.

Broad

Start  -cast

bit bit
No. \1 1 / 12 1 12 1 1 4 1 1 8 1 1 8 1 1 8 1 1
of Message
. Master Slave Control Data Data
bits address P address PlA bits PIA Iet?i?;h PLA bits PLA bits PLA
Field Header§ Master Slave Control field Message Data field

‘address field:  addressfield i length field

P: Parity bit (1 bit)

A: Acknowledge bit (1 bit)
A=0: ACK
A=1: NAK

N: Stop condition

Figure 18 Data Transfer Format of IEBus
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7.2 Memory Maps

Memory maps of the H8S/2258F during normal operation and during reprogramming operation is shown in figure 19.

H'000000

Internal
flash

memory 1002000

Internal RAM

Normal operation

Vector table

e Reprogramming
start command
* RAM transfer program

Stores programming/
erasing program

o Application program

Work area

Data transfer

H'FFCO000

H'FFEO00

Reprogramming operation

Reprogramming target area

Stores programming/

erasing program

Work area

Note: The programming/erasing program area, execution area, etc., shown in figure 19 represent a typical

example.

Figure 19 Memory Maps

REJ06B0485-0100/Rev.1.00

March 2005

Page 30 of 64




H8S Family
L {ENESAS On-Board Reprogramming Example Using IEBus

7.3 FWE Output/ Disabled
The output and disabled timing of the FWE signal when controlled by the programming/erasing program is shown in

figure 20.
/< Reprogramming internal >\
FWE flash memory possible
FWE signal output FWE signal disabled

. 5
/ \

(FWE output/disabled signal) ‘ ‘

} Programming/erasing program run from RAM }

< >4 >4 B
Application program run Application program run
on flash memory on flash memory

Figure 20 FWE Output/ Disabled Timing
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8. Circuit Diagram

Vce H8S/2258F

u vee NMI

14, 64

Vcce
10 kQ
60
Vss MDO |22
Separate board ﬁg

mp1 |26

Vce
12
54
53
42

Transfer source:

H8S/2258F
HA12187FP HA12187FP
FLASH
Tx LSt Bus+ Bus+ S1 93 |qyx CVce
Application IEBus 1205
program Rx |_R_| driver | Bus- Bus- | driver | R 94 | Rx AVce
PFO 75 | PFONIRQ2  AVref
AVss
_ 74 | pry Vee
User programming
mode
66} Fwe 65 nnn | crystal
Boot mode EXTAL oscillator
“5 T 1258 MHzj7
O
o I 67 | MD2
O Vcc  Vcc ;
Vce
O kQ=<1 kO
79 | 1xD1
82
Vee
10 kQ
10 uF O 59

(oi RES

Sw
_

O O J7
Note: Be sure to provide the pins required by the device’s boot mode on the printed circuit board. This will

ensure that if a write or an erase error occurs the device can be switched once again to the boot
mode so that programming can be performed.

Figure 21 Diagram of On-Board Reprogramming Circuit Using the IEBus Interface
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9. Program Listings
9.1 Slave Main Program
1 B R R R R R R R
2 ;- H8S/ 2258F internal |EBus controller --
3 ;- Fl ash rewite programusing data transm ssion from master --
4 ;- | EBus usage conditions (receiving side) --
5 ;- (1) Systemclock: 12.58 MHz --
6 ;- - (2) Communi cation operating node: Mde 2 --
7 ;- - (3) Broadcast bit: Normal/broadcast conmunication --
8 B R R R R E R R R
9 .cpu 2000A: 24
10 Kk kR A KK KKK A KK KKK KA KKKk kA KKKk kA KKk kKA A A KK
11 y¥*¥xxx | EBus addresses *okokokk
12 R KRR KRR R KRR R KRk
13 DHBIT . EQU H 00 ; Normal conmuni cation (H 00)/broadcast
communi cation (H 01)
14 MADR_H . EQU H BB ; Local address (upper 8 bits)
15 MADR_L . EQU H BO ; Local address (lower 4 bits)
16 SADR _H . EQU H AA ; Slave address (upper 8 bits)
17 SADR L . EQU H A0 ; Slave address (lower 4 bits)
18 R KRR KRR R KK AR K KRk
19 p¥xxxxx RAM transfer addresses *okokokok
20 R KRR KRR R KRR R KRk
21 PROG_ZERO . EQU H 00000000 ; Address 0
22 PROG _TOP . EQU H 00001000 ; Start address of new application program
23 PRESET_TOP . EQU H 00010000 ; Start address of reset vector
24 | RQR_TOP . EQU H 00012000 ; Start address of IR interrupt vector
25 RAM ST . EQU H 00FFC000 ; Start address of internal RAMtransfer source
26 RAM TOP . EQU H O00FFB000 ; Start address of internal RAM
27 RAM_END . EQU H OOFFEFBF ; End address of internal RAM
28 RAM FI NI SH . EQU H OOFFEFCO ; End address of internal RAM + 1
29 RAM _BUFF . EQU H O0FFEO00 ; Work area of RAM
30 R e e R
31 ;¥*¥*xx  Qut put codes rHH A
32 e e R
33 (0% . EQU H 00 ;. OK code
34 NG . EQU H 01 ;. NG code
35 E ERR . EQU H 02 ; Erase error code
36 W ERR . EQU H 03 ; Flash wite error code
37 R TM ERR . EQU H 04 ; Receive timng error code
38 R DB_ERR . EQU H 05 ; Receive transfer byte error code
39 R P_ERR . EQU H 06 ; Receive parity error code
40 R OR_ERR . EQU H 07 ; Receive overrun error code
41 T_AL_ERR . EQU H 08 ; Transmit arbitration error code
42 T_AR _ERR . EQU H 09 ; Transmit underrun error code
43 T_TM ERR . EQU H 0A ; Transmit timng error code
44 T_DB_ERR . EQU H 0B ; Transmit transfer byte error code
45 T_AK_ERR . EQU H 0C ; Transmit ACK error code
46 | RA_ERR . EQU H 0D ; Runaway error code
47 Request . EQU H 11 ; Transmit request code
48 R e R
49 ; ¥***x  Commands Dat a ok k%
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50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99
100
101
102
103

chkkkkkhkkhkkhkkhkhkkhkhkhhkhhkhkkhkhkhhkhhhhhhhhhhkhhhhhkhhhhhhhkhk

W E_go . EQU H 55
FVE_on . EQU H 66
Erase_go . EQU H 77
Wite_go . EQU H 88
FWE_of f . EQU H 99
;********************************************
;¥****  Mpdul e stop registers *ok ok ko
R R KRR R KR KKK KKK KKK KKK KKK KKK KKK KKK KRR R R R
MSTPCRA . EQU H O00FFFDE8
DTC _STP . EQU 6
MSTPCRB . EQU H O00FFFDE9
MSTPCRC . EQU H O0FFFDEA

| E_STP . EQU 3
e e R
;¥****  Port registers *ok ok ko
R e R
P3DDR . EQU H 00FFFE32
PFDDR . EQU H OOFFFE3E
PGDDR . EQU H O00FFFE3F
P3DR . EQU H 00FFFF02
PFDR . EQU H O0FFFFOE
PGDR . EQU H 00FFFFOF
KRR R KRR R KRR R KK Ak
;¥**** Interrupt registers el
R e R
| ER . EQU H O00FFFE14

I SR . EQU H O00FFFE15

ok ok k ok k k k k k k k k k k k k k k k k k k k kkkkkkkkkkkkkkk kk ok k ok k
;¥****  Flash rewite related *ok ok ko
ok ok ok k ko k k k k k k k k k k k k k k k k kkkkkkkkkkkkkkkkk k k ok k ok
MAX_OW . EQU 6

MAX_ET . EQU 100

MAX_WI . EQU 1000

MAX_BLK1 . EQU 8

MAX_BLK2 . EQU 4
CHK_ADR . EQU H 00008000
SCRX . EQU H O00FFFDB4

FLSHE . EQU 3

FLMCR1 . EQU H O00FFFFA8

FVE . EQU 7
SVE . EQU 6

ESU . EQU 5

PSU . EQU 4

EV . EQU 3

PV . EQU 2

E . EQU 1

P . EQU 0

FLMCR2 . EQU H 00FFFFA9

FLER . EQU 7

EBR1 . EQU H O00FFFFAA

EBR2 . EQU H O0FFFFAB

ckkkkkhkkhkhk kA Ak Ak hhkhhkhhkhkhkhhkhhkhkhhkhkhhkhkhkkhkhk*x

jREEE | EBus registers i

Rewite start command
FWE pin setting conmmand
Erase command

Wite conmand

Cl ear FWE pin command

DTC nodul e stop register

| EBus nodul e stop register

Additional wite count
Maxi mum er ase count
Maxi mum wri te count
Maxi mum bl ock 1
Maxi mum bl ock 2

Start address of target EBR2
Serial control register X

Fl ash nenmory control register 1

Fl ash nenmory control register 2

Erase bl ock designation register 1
Erase bl ock designation register 2
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104 ;********************************************
105 | ECTR . EQU H OOFFF800 ; | EBus control register
106 | EE . EQU 7
107 I oL . EQU 6
108 DEE . EQU 5
109 CKS . EQU 4
110 RE . EQU 3
111 LUEE . EQU 2
112 | ECVR . EQU H O00FFF801 ; | EBus control register
113 | EMCR . EQU H O00FFF802 ; | EBus master control register
114 SS . EQU 7
115 | EAR1 . EQU H OOFFF803 ; | EBus | ocal address register 1
116 STE . EQU 0
117 | EAR2 . EQU H OOFFF804 ; | EBus | ocal address register 2
118 | ESA1 . EQU H O00FFF805 ; | EBus sl ave address setting register 1
119 | ESA2 . EQU H OO0FFF806 ; | EBus sl ave address setting register 2
120 | ETBFL . EQU H OO0FFF807 ; |EBus transnit nmessage |ength register
121 | ETBR . EQU H OOFFF808 ; EBus transnit buffer register
122 | EMAL . EQU H OO0FFF809 ; | EBus receive master address register 1
123 | EMA2 . EQU H OOFFF80A ; | EBus receive master address register 2
124 | ERCTL . EQU H OOFFF80B ; | EBus receive control field register
125 | ERBFL . EQU H 00FFF80C ; | EBus receive message | ength register
126 | ERBR . EQU H 00FFF80D ; | EBus receive buffer register
127 | ELA1 . EQU H OOFFF80E ; | EBus | ock address register 1
128 | ELA2 . EQU H OOFFF80F ; | EBus | ock address register 2
129 | EFLG . EQU H O00FFF810 ; | EBus general flag register
130 CWX . EQU 7
131 MRQ . EQU 6
132 SRQ . EQU 5
133 SRE . EQU 4
134 LCK . EQU 3
135 RSS . EQU 1
136 GG . EQU 0
137 | ETSR . EQU H O00FFF811 ; | EBus transnit/runaway status register
138 TxRDY . EQU 7
139 | RA . EQU 3
140 TxS . EQU 2
141 TxF . EQU 1
142 TXE . EQU 0
143 | EI ET . EQU H O00FFF812 ; EBus transnmit/runaway interrupt request register
144 TxRDYE . EQU 7
145 | RAE . EQU 3
146 TxSE . EQU 2
147 TxFE . EQU 1
148 TxEE . EQU 0
149 | ETEF . EQU H OOFFF813 ; |EBus transnit error flag register
150 AL . EQU 4
151 UE . EQU 3
152 TTMVE . EQU 2
153 RO . EQU 1
154 ACK . EQU 0
155 | ERSR . EQU H OOFFF814 ; | EBus receive status register
156 RxRDY . EQU 7
157 RxS . EQU 2
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163
164
165
166
167
168
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RxF . EQU 1

RXE . EQU 0

| El ER . EQU H O00FFF815 ; | EBus receive interrupt request register

RxRDYE . EQU 7

RxSE . EQU 2

RXFE . EQU 1

RXEE . EQU 0

| EREF . EQU H OOFFF816 ; | EBus receive error flag register

OVE . EQU 3

RTME . EQU 2

DLE . EQU 1

PE . EQU 0

169
170
171
172
173
174
175
176
177
178
179
180
181
182
183
184
185
186
187
188
189
190
191
192
193
194
195
196
197
198
199
200
201
202
203
204
205
206
207
208
209
210
211

ckkkkkhkkhkh Kk kA hhkhhhkhhkhhkhhhkhhkhhkhhhkhkhhkhhkhkhkhk*x

ckkkok ok * ok ok kK

WDT registers
IR R EEEEEEEEREEEEEEEEEEEEEEEEEREEEEREEEEEEEEESEESS
TCSR1 . EQU H OOFFFFA2
RSTCSR . EQU H OOFFFFA4

ckkkkkhkkhkhhk kA kA kA hhhkhhkkhkhkhhkhhkhhkhhkhkhhkhhkkhkhk*x
’

ckkkok ok * ok ok kK

Wit times for
flash menory progranmm ng

ckkkkkhkkhkhk kA kA kA hk Kk hkhhkkhkhkhhkhkhhkhhkhkhhkhhkkhkhkk*x
’

ckkkok ok * ok ok kK
’

MHZ .EQU 1350
F_LOOP 1 .EQU 1* MHZ/ 400+1
F_LOOP 2 .EQU 2* MHZ/ 400+1
F_LOOP 4 .EQU 4% MHZ/ 400+1
F_LOOP 5 .EQU 5% MHZ/ 400+1
F_LOOP 6 .EQU 6* MHZ/ 400+1
F_LOOP_10 .EQU 10* MHZ/ 400+1
F_LOOP_30 .EQU 30* MHZ/ 400+1
F_LOOP_50 .EQU 50* MHZ/ 400+1
F_LOCP_100 .EQU 100* MHZ/ 400+1
F_TIME_10 .EQU 10* MHZ/ 400

F_TI ME_30 .EQU 30* MHZ/ 400

F_TI ME_200 .EQU 200* MHZ/ 400

F_TIME_10000 .EQU  10000* MHZ/ 400

; VDT register 1

; Operating frequency (13.5 MHiz)
LOOP VAIT TI ME

Wite wait tine

Erase wait tine

B R e R R
’

JE* RAM transnit data

* %

B e R R R

. SECTI ON RAM dat a, | ocat e = RAM BUFF
TRANS_BUFF: . EQU $
THEDDA_BUFF .RES.B 1 ; Broadcast bit
SADR BUFF_H .RES.B 1 ; Slave address (upper 8 bits)
SADR BUFF_L .RES.B 1 ; Slave address (lower 4 bits)
TCONT_BUFF .RES.B 1 ; Control bit
TDENBUN_BUFF .RES.B 1 ; Message length bit
TDUMWY .RES.B 1 ;  DUMWY
TDATA_BUFF .RES.B 128 ; Transmit data (max. 1,024 bits: 128 bytes)
R e R
p RAM r ecei ve data *x
R e e R
RECEI V_BUFF: . EQU $
RDENBUN_BUFF .RES.B 1 ; Message length bit
| EBUS_ERROR .RES.B 1 ; | EBus error variable
RDATA_BUFF .RES.B 128 ; Receive data (max. 1,024 bits: 128 bytes)
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212
213
214
215
216
217
218
219
220
221
222
223
224
225
226
227
228
229
230
231
232
233
234
235
236
237
238
239
240
241
242
243
244
245
246
247
248
249
250
251
252
253
254
255
256
257
258
259
260
261
262
263
264
265

ckhkkkkkhkkhkkhkkhkhkkhkkhkkhkhkkhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhdhh
’

p RAM wor k ar ea *x
;*****************************************************************
CALIGN 2
WI'_ADR . RES.
RW BUFF . RES.
OW BUFF . RES.
COUNT . RES.
ET_COUNT . RES.
WI'_COUNT . RES.
REST_SI ZE . RES.
CALIGN 2
EVF_ST . RES.
EVF_ED . RES.
BLK_NO . RES. ; Erase bl ock number
VF_RET . RES. ; Verify
ER_COUNT .RES.B 1 ; Erase count

o A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A
B R R R R SRRt

c##  Vector table #i

; Wite address

; Overwite data

; Addi tional programmi ng data
; E_COUNT, W COUNT

; Maxi num E_COUNT

; Maxi mum W COUNT

; Progranm ng data size

128
128

ovJave i ve i ve R vs B ve i v

AN NN

; Erase verify start address
Erase verify end address

W W W w
(BT NN

o A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A
B R R R RS R Rt

. SECTI ON VECT, code, | ocate = PROG_ZERO

. DATA. L _PRESET ; Reset vector

. ORG H 001C

. DATA. L _IRQ ; |RQ interrupt vector

o A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A
B R R AR S g et

J##  Main routine #it

o A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A
B R AR S g et

. SECTI ON PROG R, code, | ocate = PRESET_TOP
_PRESET: . EQU $
MOV. L #RAM_FI NI SH, ER7 ; Set stack pointers
BCLR. B #2, @ SR ; Clear IRQ2 flag
BCLR. B #3, @ SR ; Clear IR flag
MOV. B #H 0C, ROL
MOV. B ROL, @ER ; Enable 1RQ2 and ORQ@ interrupts
ANDC. B #H 7F, CCR ; Enable interrupts

o A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A
B R R R RS R et

;## Reset routine #i

o A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A
B R R R RS R et

PRESET_LOCP:
BRA PRESET_LOCP

o A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A
B R R SRRt

; ## Flash progranmi ng routine #it

o A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A
B R R A RS R et

. SECTI ON PROG 2, code, |l ocate = | RQ2_TOP
_IRQ2: . EQU $

BSR _IOINT ; Initialize transmit/receive pins

BSR _IE_INT ; Initialize | EBus

BSR _IE_ TRS_CMVD ; To | EBus flash progranm ng/erasing processing
| RQ2_LOOP:

BRA | RQ2_LOCOP ; Infinite | oop

o A A A A A A A A A A A A A A A A A A A A A A A A A A A A A
B R R R A RS R et

s ## IO INT (Initialize transmt/receive pins) #it

o A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A
B R R R A RS R et

10 INT: EQU %
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266
267
268
269
270
271

MOV. B #H 3F,
MOV. B  ROL,
BCLR B #2,
MOV. B #H FB,
MOV. B  ROL,
RTS

ROL
@3DDR ;
@GDR ;
ROL
@GDDR ;

Set P30 to P35 to output
Fix TX pinin idle state

Set TX pin to output

g g g g g g g g g g

272

273 (## _IE_INT

B R R R RS g Rt

(I'nitialize |EBus)

##

o A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A

274
275
276
277
278
279
280
281
282
283
284
285
286
287
288
289
290

_1E_INT: .EQU
BCLR. B #l E_STP,
MOV. #H 28,
MOV. ROL,
MOV. #H F7,
MOV. ROL,
#(MADR L |
ROL,
#MADR_H,
ROL,
#H 87,
ROL,
MOV. #H SF,
MOV. ROL,
BSET.B #l EE,
RTS

B
B
B
B
B
B
B
B
B
B
B
B

H 08), ROL

B L R R R RS g Rt

$

@VBTPCRC ;
ROL ;
@ ECTR ;
ROL

@ EMCR ; Control
; Local
@ EARL ; Mode 2
ROL

@ EAR2

ROL

@ El ER

ROL

@ EI ET

@ ECTR ;

Cl ear nmodul e stop nmode for |EBus controller
Enabl e receive operation

Settings for master transm ssion

field (data read-in)
addr ess

| EBus operation start

o A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A

291
292

, HHHHHAHAHHHH

_IE_ TRS_CMD(fl ash programi ng/ erasi ng using | EBus)

HHHHHHHHH AR AR AR H AR

293 , ##t

294
295
296
297
298
299

Rewite start command
RAM transfer program
FVWE pin setting command
Erase comrand

Wite
C ear

conmand

; ##t FWE pi n command

H 55
_Trace_t o_RAM
H 66
C H 77
H 88
H 99 #it

g g g g g g g g

300

301
302
303
304
305
306
307
308
309

_1E_TRS_CMD:
JSR
MOV. B
BNE

. EQU $

@] E_RECEI V
@ EBUS_ERROR,
NG 55

MOV. B
MOV.
CWP. B
BNE

@RDATA_BUFF,
#W E_go,

ROH,

NG 55

oe]

310
311
312
313
314
315
316
317
318

JWP @ Trace_t o_RAM
NG _55:

JSR @ RXE_SUB
#H 00,
R4,
#H 02,

@1 E_TRANS

B R L AR SRRt

; <===== Receive (conmand: 55/00)
ROL
; In case of error, infinite |oop
ROH
R5H
Rewite start comand?
; If other than rewite start comand,
error handling

; To RAM transfer processing

; To error handling

R4L

@'DATA_BUFF ; R4AH: NG code/ R4L: 00

R3L ; Transmit 2 bytes (R4)
; =====> Transmt (NG

REJ06B0485-0100/Rev.1.00

March 2005 Page 38 of 64



LENESANS

H8S Family

On-Board Reprogramming Example Using IEBus

320 ## _Trace_t o_RAM (RAM transfer) #t
322 _Trace_to_RAM .EQU $
323 MOV. L #RAM | N, ER5 ; Start address of programto be transferred
324 MOV. L #RAM ST, ER6 ; Start address of internal RAM transfer
target
325 MOV. W #PROG_END- RAM | N, R4 ; Size of programto be transferred
326 EEPMOV. W ; Transfer control program
327 JWP @RAM_ST ; To internal RAM control program
328
329 5P ESPESPBTSP TP SSP PSSP ESPTSPESPTSPESPPTSSESPSSSESPSTSSESSS
330 ;%% _RAMIN (RAM to which data is transferred) $$
331 5B ESP TP TSP TP TSP ESPTSP PSSP SSSESPTSSESPSPSESPSTSSESS
332 RAMIN: . EQU $
333 SUB. L ER4, ER4 ; Initialize transnit buffer
334 ;
335 ;== _GOWE (rewite OK) ==
336 ;
337 _GOWE: . EQU $
338 MOV. B #OK, R4H
339 MV. W R4, @DATA_BUFF ; RAH: OK code/ R4L: 00
340 MOV. B #H 02, R3L ; Transmit 2 bytes (R4)
341 BSR _| E_TRANS ; =====> Transmt (OK)
342 ;
343 ;== GO _FWE_on (set FWE pin) ==
344 e e T T ==
345 ;== FWE pin setting command H 66 ==
346 ;
347 GO_FVE_on: . EQU $
348 BSR _| E_RECEIV ; <===== Receive (conmand: 66/ 00)
349 MOV. B @ EBUS_ERROR, ROL
350 BNE NG_66 ; In case of error, error handling
351
352 MOV. B @RDATA_BUFF, ROH
353 MOV. B #FWE_on, R5H
354 CWP.B  ROH, R5H ; FVEE pin setting conmand?
355 BNE NG_66 ; If other than FWE pin setting conmand,
error handl i ng
356
357 BSET. B #1, @FDR ; Set PF1 pinto 1
358 MOV. B #H 02, ROL
359 MV.B  ROL, @PFDDR ; Set PF1l pin to output
360
361 BSET. B #FLSHE, @BCRX ; Flash enabl e register
362
363 MV. B #OK, R4H
364 MV. W R4, @DATA_BUFF ; RAH: OK code/ R4L: 00
365 MOV. B #H 02, R3L ; Transmit 2 bytes (R4)
366 BSR _I E_TRANS ; =====> Transmt (OK)
367
368 BRA _@0 Erase
369 NG _66:
370 BSR _RXE_SuB ; To error handi ng
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371 MV. W R4, @DATA_BUFF ; R4AH: NG code/ R4L: 00
372 MOV. B #H 02, R3L ; Transmit 2 bytes (R4)
373 BSR _| E_TRANS ; =====> Transmit (NG
374 RTE
375 ;
376 ;== _Q0O Erase (erase flash nmenory) ==
377 e LT ==
378 ;== Erase conmand H 77 ==
379 ;
380 _ @0 Erase: . EQU $
381 BSR _| E_RECEIV ; <===== Receive (block count/comand: 7700)
382 MOV. B @ EBUS_ERROR, ROL
383 BNE NG 77 ; In case of error, error handling
384
385 MOV. L @RDATA_BUFF, ERO ; EO: erase count/ROH. command/ ROL: 00
386 MOV. W EO, R1
387 MOV. B R1L, @ER_COUNT ; Erase count
388
389 MOV. B  #Erase_go, R5H
390 CW.B ROH, R5H ; Erase conmmand?
391 BNE NG 77 ; If other than erase command, error handling
392
393 MOV. B #OK, R4H
394 MV. W R4, @DATA _BUFF ; R4H: OK code/ R4L: 00
395 MOV. B #H 02, R3L ; Transmit 2 bytes (R4)
396 BSR _| E_TRANS ; =====> Transmit (OK)
397
398 MOV. B @R_COUNT, R1L
399 CW.B  #0, R1L ; Erase count
400 BEQ _ O Wite ; Erase block = 0: program flash nenory
401
402 MOV. W #MAX_ET, RO ; Set maxi mum erase count
403 MOV. W RO, @ET_COUNT
404 NEXT_BLOCK:
405 BSR _| E_RECEIV ; <===== Receive (bl ock)
406 MOV. B @ EBUS_ERROR, ROL
407 BNE NG 77 ; In case of error, error handling
408
409 MOV. L @RDATA_BUFF, ER3 ; ER3: designated erase bl ock
410 BSR _BLK_CHECK ; Erase bl ock check
411 CW. B #OK ROL ; Conpare _BLK CHECK code
412 BNE NG 77E ; In case of error, error handling
413
414 BSR _BLK_ERASE ; Erase flash nenory
415 CW. B #OK ROL ; Conpare _BLK ERASE code
416 BNE NG 77E ; In case of error, error handling
417
418 MOV. B @R_COUNT, R3L
419 DEC.B  R3L ; Erase count - 1
420 MOV. B R3L, @ER_COUNT
421 CW.B  #0, R3L
422 BEQ END_BLOCK ; Erase end
423
424 MOV. B  #Request, R4H
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425 BRA ER_TRANS

426 END_BLOCK:

427 MOV. B #OK, R4H

428 ER_TRANS:

429 MOV. L @EVF_ST, ERO

430 MOV. W RO, E4 ; E4 : @VF_ST

431 MOV. B @BLK_NO, RAL

432 MOV. L ER4, @DATA _BUFF ; R4H. OK code/ R4L: @BLK_NO

433 MOV. B #H 04, R3L ; Transmit 2 bytes (R4)

434 BSR _I E_TRANS ; =====> Transmit (OK)

435

436 MOV. B @R_COUNT, R3L

437 CW.B  #0, R3L

438 BNE NEXT_BLOCK ; Set next erase count

439 BRA _GO Wite

440 NG 77:

441 BSR _RXE_SuB ; To error handling

442 MV. W R4, @DATA_BUFF ; R4H: NG R4L: 00

443 MOV. B #H 02, R3L ; Transmit 2 bytes (R4)

444 BSR _| E_TRANS ; =====> Transmit (NG

445 RTE

446 NG 77E:

447 MOV. B ROL, R4L

448 MV. B  #E_ERR R4H

449 MOV. W R4, @DATA BUFF ; R4H. erase error code/ R4L: 01

450 MOV. B #H 02, R3L ; Transmit 2 bytes (R4)

451 BSR _| E_TRANS ; =====> Transnmit (erase error)

452 RTE

453 ;

454 ;== GO Wite (programflash nmenory) ==

455 e LT T ==

456 ;== Wite conmmand H 88 ==

457 ;

458 _GO Wite: . EQU $

459 BSR _| E_RECEIV ; <===== Receive (conmand: 88/00)

460 MOV. B @ EBUS_ERROR, ROL

461 BNE NG _88 ; In case of error, error handling

462

463 MOV. B @RDATA_BUFF, ROH

464 MOV.B  #Wite_go, R5H

465 CW.B  ROH, R5H ; Wite conmand?

466 BNE NG _88 ; If other than wite command, error handling

467

468 MV. B #OK, R4H

469 MV. W R4, @DATA _BUFF ; R4H. OK code/ R4L: 00

470 MOV. B #H 02, R3L ; Transmit 2 bytes (R4)

471 BSR _| E_TRANS ; =====> Transmt (OK)

472

473 BSR _| E_RECEIV ; <===== Receive (address)

474 MOV. B @ EBUS_ERROR, ROL

475 BNE NG _88 ; In case of error, error handling

476

477 MOV. L @RDATA_BUFF, ERO

478 MOV. L ERO, @\T_ADR ; Wite start address
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479

480 MOV. B #H 00,

481 MOV. B #OK,

482 MOV. W R4,

483 MOV. B #H 02,

484 BSR _I E_TRANS
485

486 BSR _| E_RECEIV
487 MOV. B @ EBUS_ERROR,
488 BNE NG 88

489

490 MOV.L  @RDATA_BUFF,
491 MOV.L  ERO,

492

493 MOV. W #MAX_WT,
494 MOV. W R1,

495 NEXT_DATA:

496 MOV. B #H 00,

497 MOV. B  #Request,
498 MOV. W RO,

499 MOV.L  ER4,

500 MOV. B #H 04,

501 BSR _| E_TRANS
502

503 BSR _| E_RECEIV
504 MOV. B @ EBUS_ERROR,
505 BNE NG 88

506

507 BSR _FWRI TE_128
508 CWP. B #OK

509 BNE NG 88

510

511 MOV.L  @\T_ADR,
512 ADD. L #128,

513 MOV.L  ER1,

514

515 MOV.L  @REST_SI ZE,
516 SUB. L  #128,

517 MOV.L  ERO,

518 CWP. L #128,

519 BLS END_DATA
520 BRA NEXT_DATA
521 END_DATA:

522 MOV. B #H 00,

523 MOV. B  #Request,
524 MOV. W RO,

525 MOV.L  ER4,

526 MOV. B #H 04,

527 BSR _| E_TRANS
528

529 BSR _| E_RECEIV
530 MOV. B @ EBUS_ERROR,
531 BNE NG _88

532

R4L
R4H
@DATA _BUFF ; R4H: OK code/ R4L: 00
R3L ; Transmit 2 bytes (R4)

; =====> Transnmt (OK)

; <===== Receive (nunber of bytes)
ROL

; In case of error, error handling
ERO

@REST_SIZE ; Wite byte count

R1 ; Set maxi numwite count
@\T_COUNT

RAL
R4H
E4
@DATA BUFF ; E4H byte count/R4H: request code/ R4L: 00
R3L ; Transmit 4 bytes (ER4)
; =====> Transmt (request)

; <===== Receive (application data)
ROL
; In case of error, error handling
; Program flash nmenory
R4L
ER1
ER1 ; Address + 128
@\T_ADR ; Set next address
ERO
ERO ; Transfer size — 128
@REST_SI ZE ; Set next transfer size
ERO
; I's transfer size 128 or |ess?
R4L
R4H
E4
@DATA BUFF ; E4: byte count/R4H: request code/ R4L: 00
R3L ; Transmit 4 bytes (ER4)
; =====> Transmt (request)
; <===== Receive (application data)
ROL

; In case of error, error handling
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533 BSR _FWRI TE_128 ; Program flash menory

534 CWP.B  #CK R4L

535 BNE NG _88

536 OK_88:

537 MV. B #OK, R4H

538 MV. W R4, @DATA BUFF ; R4H. OK code/ R4L: 00

539 MOV. B #H 02, R3L ; Transmit 2 bytes (R4)

540 BSR _| E_TRANS ; =====> Transmt (OK)

541 BRA _GO FVE_of f

542 NG _88:

543 BSR _RXE_SuB ; To error handling

544 MV. W R4, @DATA _BUFF ; R4H: NG code/ R4L: 00

545 MOV. B #H 02, R3L ; To error handling

546 BSR _| E_TRANS ; =====> Transmt (NG

547 RTE

548 ;

549 ;== _GO_FWE_of f (cl ear FVE pin) ==

550 e R R TP ==

551 ;== Cl ear FWE pin command H 99 ==

552 ;

553 _GO FVE_of f: . EQU $

554 BSR _| E_RECEI'V ; <===== Receive (conmand: 99/00)

555 MOV. B @ EBUS_ERROR, ROL

556 BNE NG 99 ; In case of error, error handling

557

558 MOV. B @RDATA_BUFF, ROH

559 MOV. B #FWE of f, R5H

560 CWP.B  ROH, R5H ; Clear FVEE pin comand?

561 BNE NG 99 ; If other than clear FWE pin command,
error handling

562

563 BCLR. B #1, @FDR ; Clear PF1 pinto O

564 MOV. B #H 00, ROL

565 MV.B  ROL, @PFDDR ; Set PF1l pin to input

566

567 MOV. B #H BF, ROH

568 MOV. B ROH, @3DR

569 MOV. B #H 40, ROL

570 MV.B  ROL, @3DDR ;  LED( *_000000)

571

572 MOV. B #COK, R4H

573 MV. W R4, @DATA_BUFF ; R4H: OK code/ R4L: 00

574 MOV. B #H 02, R3L ; Transmit 2 bytes (R4)

575 BSR _I E_TRANS ; =====> Transmt (OK)

576

577 BRA _RAM OQUT

578 NG _99:

579 BSR _RXE_SuB ; To error handling

580 MV. W R4, @DATA_BUFF ; R4AH: NG code/ R4L: 00

581 MOV. B #H 02, R3L ; Transmit 2 bytes (R4)

582 BSR _I E_TRANS ; =====> Transmt (NG

583 RTE

584 ;

585 ;== _RAM QUT (new application program ==
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586 ;
587 _RAM QUT: . EQU $
588 JWP @PROG_TOP ; To new application in flash menory
589
590 5P ESP TP ESP TP ESP PSSP SPTSPESPTSPESPTSSESPSSSESPESSSESSS
591 ; $$ End transfer to RAM $$
592 5P ESPESPPESP TP SSP PSSP TP TSP PSSP ESPTSSESPSPSESPTS$ESSS
593
594
595 R KRR KRR KRR KR KK KKK KRR KKK KK KK KK KKK KKK KK KK KKK KK KKK KK KR KR R R R R
596 ;**  _IE_RECEIV (receive 1 frane) *x
597 R R R KRR KRR KKK KKK KKK KKK R KKK KKK KK KKK KKK KR KK KK KKK KKK KKK R KRR R R R
598 _| E_RECEI V: . EQU $
599 SUB.L  ERO, ERO ; Clear ERO
600 RECEI V_WAI T:
601 BTST. B #RxS, @ ERSR ; Verify start of reception by slave
602 BEQ RECEI V_VWAI T
603
604 BCLR B #RxS, @ ERSR ; Detect start of reception by slave
605 MV.B @ ERBFL, ROL
606 MOV. B ROL, @RDENBUN_BUFF ; Receive data size
607
608 MOV. L #RDATA_BUFF, ER1 ; Receive data start address
609 | E_RCV_DATA:
610 BTST. B #RXE, @ ERSR
611 BNE | E_RCV_ERR ; To error handling routine
612 BTST. B #l RA, @ETSR
613 BNE | E_RCV_IRA ; To runaway processing routine
614 BTST. B #RxRDY, @ ERSR
615 BEQ | E_RCV_DATA ; Wait for RXRDY flag 1 (reception conplete)
616
617 MV.B @ ERBR, ROH
618 MOV. B ROH, @R1 ; RDATA_BUFF
619 INC. L  #1, ER1 ; RDATA_BUFF +1
620
621 BCLR B #RxRDY, @ ERSR ; Clear RxRDY (receive)
622 DEC.B  ROL ; Count — 1
623 CW.B  #0, ROL
624 BNE | E_RCV_DATA ; If receive byte count = 0, end
625
626 MOV. B #H 00, ROH
627 MOV. B ROH, @ EBUS_ERROR ; | EBUS_ERROR
628 | E_RCV_RET:
629 BTST. B #RXE, @ ERSR
630 BNE | E_RCV_ERR ; To error handling routine
631 BTST. B #l RA, @ETSR
632 BNE | E_RCV_IRA ; To runaway processing routine
633 BTST. B #RxF, @ ERSR ; Reception conpl ete?
634 BEQ | E_RCV_RET
635 BRA | E_RCV_END
636 | E_RCV_ERR:
637 BSR _RXE_SuUB ; Error handling routine
638 BRA | E_RCV_END
639 | E_RCV_I RA:
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640 BSR _IRA_SUB Runaway processing routine

641 | E_RCV_END:

642 BCLR. B #RxF, @ ERSR Recei ve end

643 RTS

644 chkkkkkhkkhkkhkkhkhkhkhkhkhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhh

645 ;**  _ITE_TRANS (transmit conmand) *x

646 ’ * % * *

647 A R4H Transmit data *x

648 ;*****************************************************************

649 _| E_TRANS: . EQU $

650 MOV.B  #DH BIT, ROL

651 MOV. B ROL, @'HEDDA BUFF Broadcast bit

652 MOV. B #SADR H, ROL

653 MV.B  ROL, @ADR_BUFF_H Sl ave address (high)

654 MOV. B #SADR L, ROL

655 MV.B  ROL, @ADR_BUFF_L Sl ave address (Il ow)

656 MOV. B #H OF, ROL

657 MV.B  ROL, @ CONT_BUFF Control field (data wite)

658 MV.B  R3L, @'DENBUN_BUFF Transmit message |length n bytes

659

660 MOV. L #TRANS_BUFF, ER1 Start address of transnit frane

661 MOV. B @ER1+, ROL Det erm ne normal or broadcast

662 BEQ TRS_SETUP_NR

663

664 BCLR B #SS, @ EMCR Set to broadcast conmunication

665 BRA TRS_SETUP_DH

666 TRS_SETUP_NR:

667 BSET. B #SS, @ EMCR Set to normal conmuni cation

668 TRS_SETUP_DH: Set transfer destination slave address

669 MOV. B  @ERL+, ROL

670 MOV. B ROL, @ ESA2 Set sl ave address

671

672 MOV. B  @ERL+, ROL

673 MOV. B ROL, @ ESAL Set sl ave address

674

675 MV.B  @EMR, ROL

676 MOV. B #H FO, ROH

677 AND. B ROH, ROL

678 MOV. B @ERL+, ROH

679 OR B ROH, ROL

680 MOV. B ROL, @ EMCR Set control field

681

682 MOV.B  @ERL+, ROH

683 MV.B  ROH, @ ETBFL Set transnit message | ength

684

685 ADDS #1, ER1 debug

686

687 MOV. B  @ERL+, ROL

688 MOV. B ROL, @ETBR Set data

689

690 BCLR B #TxRDY, @ ETSR Clear TXRDY (transnmit)

691 | E_ TRS_CMVD:

692 BTST. B #CWX, @EFLG

693 BNE | E_ TRS_CMVD Vit for CW flag O
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694
695 MOV. B #H 02, ROL Request data transfer as master
696 MOV. B  ROL, @ ECVR
697 | E_TRS_ST:
698 BTST. B #TxE, @ ETSR
699 BNE | ETRS_ERR To error handling routine
700 BTST. B #I RA, @ ETSR
701 BNE | E_TRS_I RA To runaway processing routine
702 BTST. B #TxS, @ ETSR Verify start of transm ssion by naster
703 BEQ | E_TRS_ST
704
705 BCLR. B #TxS, @ ETSR Detect start of transm ssion by master
706 | E_TRS_DATA:
707 BTST. B #TxE, @ ETSR
708 BNE | ETRS_ERR To error handling routine
709 BTST. B #I RA, @ ETSR
710 BNE | E_TRS_I RA To runaway processing routine
711 BTST. B #TxRDY, @ ETSR
712 BEQ | E_TRS_DATA Wait for TxRDY flag 1 (transm ssion conplete)
713
714 DEC. B ROH Counter value — 1
715 CWP. B #0, ROH
716 BEQ | E_TRS_FI NI SH If counter value = 0, branch
717
718 MOV. B @ERL+, ROL
719 MOV. B ROL, @ ETBR Set next data
720
721 BCLR B #TxRDY, @ ETSR ; Clear TxRDY (transmit next data)
722 BRA | E_TRS_DATA
723 | E_TRS_FI NI SH:
724 BTST. B #TxF, @ ETSR ; Transm ssion conpl ete?
725 BEQ | E_TRS_FI NI SH
726 BRA | E_TRS_END
727 | E_TRS_ERR:
728 BSR _TXE_SUB ; Transmit error
729 BCLR B #TxF, @ETSR ; Transmit end
730 RTE
731 | E_TRS_I RA:
732 BSR _IRA_SUB ;  Runaway
733 BCLR B #TxF, @ETSR ; Transmit end
734 RTE
735 | E_TRS_END:
736 BCLR B #TxF, @ETSR ; Transmit end
737 RTS
738 B e e
739 ;**  _RXE_SUB  (slave receive error processing) *x
740 i **
741 B H 04 Timng error * %
742 i H 05 Transfer byte error **
743 i H 06 Parity error * %
744 i H 07 Overrun error *x
745 B e e
746 _RXE_SUB: . EQU $
747 BCLR B #RXE, @ ERSR ; Reception of specified nessage | ength not
conpl ete
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748 BTST. B #RTNE, @ EREF ; Search error contents
749 BNE RXE_SUB_RTME
750 BTST. B #DLE, @ EREF ; Transfer byte overrun
751 BNE RXE_SUB_DLE
752 BTST. B #RSS, @ EFLG ; Parity error during reception in normal node
753 BEQ RXE_SUB_RSS
754 RXE_SUB_RXE:
755 BTST. B #RXE, @ ERSR ; Drop frame during reception
756 BEQ RXE_SUB_RXE ; (Wait for transfer byte overrun error)
757 BRA _RXE_SuUB ; In broadcast node, clear error inmediately
758 RXE_SUB_RTME:
759 MV.B  #R_TM ERR, R4H ; Error code = tinming error
760 BCLR. B #RTNE, @ EREF ; Clear timng error
761 BRA RXE_SUB_ERR
762 RXE_SUB_DLE:
763 MV. B #R DB _ERR R4H ; Error code = transfer byte error
764 BCLR. B #DLE, @ EREF ; Clear transfer byte error
765 RXE_SUB_RSS:
766 BTST. B #PE, @ EREF
767 BEQ RXE_SUB_PE
768 MV.B  #R P_ERR R4H ; Error code = parity error
769 BCLR B #PE, @ EREF ; Clear parity error
770 BRA RXE_SUB_ERR
771 RXE_SUB_PE:
772 BTST. B #OVE, @ EREF
773 BEQ RXE_SUB_ERR
774 MOV.B  #R _OR _ERR, R4H ; Error code = overrun error
775 BCLR. B #OVE, @ EREF ; Clear overrun error
776 BCLR B #RxRDY, @ ERSR
777 RXE_SUB_ERR:
778 MOV. B R4H, @ EBUS_ERROR
779 RTS
780 R e e TR
781 ;**  _TXE_SUB (master transmit error processing) *x
782 ok *
783 A H 09 Underrun error *x
784 A H 0A Timng error *x
785 A H 0B Transfer byte error *x
786 i H 0C ACK error **
787 Kk kR A KKKk kAR KKKk KA A KKk kKA A KKk kKA KKk k kAR A Kk kA A KKk kAR Kk kA AR KKKk
788 _TXE_SUB: . EQU $
789 BCLR B #TxE, @ETSR
790 BTST. B #UE, @ ETEF ; Search error contents
791 BNE TXE_SUB_UE
792 BTST. B #TTME, @ ETEF
793 BNE TXE_SUB_TTME
794 BCLR. B #RO @ ETEF ; Clear transfer byte overrun error
795 MOV. B #T_DB_ERR R4H ; Error code = transfer byte overrun error
796 BRA TXE_SUB_ACK
797 TXE_SUB_UE:
798 BCLR B #UE, @ ETEF ; Clear underrun error
799 MV. B #T_AR ERR R4H ; Error code = underrun error
800 BRA TXE_SUB_END
801 TXE_SUB_TTME:
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802 BCLR. B #TTNE, @ ETEF ; Clear timng error

803 MOV. B #T_TM ERR, R4H ; Error code = tinmng error

804 BRA TXE_SUB_END

805 TXE_SUB_ACK:

806 BTST. B #ACK, @ ETEF

807 BEQ TXE_SUB_END

808 BCLR. B #ACK, @ ETEF ; Clear ACK error

809 MOV.B  #T_AK _ERR, R4H ; Error code = ACK error

810 TXE_SUB_END:

811 MOV. B  R4H, @ EBUS_ERROR

812 RTS

813 R R R KRR KRR KKK KKK KKK KKK R KKK KKK KK KKK KKK KR KK KK KKK KKK KKK R KRR R R R

814 ;**  _IRA_SUB (I EBus runaway processing) *x

815 ok *

816 A H 0C Reset during runaway *x

817 Kk kR A K Kk kR A KKKk KA A KKk kKA A KKk kKA A Kk ok kAR A Kk kAR Kk k kAR Kk kA A A KKKk

818 _I RA_SUB: . EQU $

819 BCLR B #| RA, @ETSR

820 MOV. B #l RA_ERR R4H

821 MOV. B R4H, @ EBUS_ERROR

822 BSET. B #l E_STP, @/STPCRC | EBus controller nodul e stop node (reset)

823 RTS

824 Kk kR A KKk kR A KKk kKA A KKk kKA A KKk kAR Kk kR AR A Kk kR A AR Kk kAR Kk kA AR KKKk

825 ;**  _BLK_CHECK (erase bl ock check) *x

826 ok *

827 p ER3 Erase start address *x

828 e e TR

829 _BLK_CHECK: . EQU $

830 MOV. B #0, R4H ; Clear R4H

831

832 MOV. L #FLMCR1, ER6 ; Set flash menory control register 1

833 MOV. L #EBR1, ER5 ; Set erase target block designation
register 1

834 MOV. L #( BLOCK_ADR1- RAM | N+RAM ST), ERO ; EBR1 start address

835 MOV. B #MAX_BLK1, R4L ; Maxi mum bl ock 1

836 CWP. L  #CHK_ADR, ER3

837 BCS BLK_CHK 1 ; ERASE_ADDRESS < EBR2 start address

838

839 MOV. L #EBR2, ER5 ; Set erase target block designation
register 2

840 MOV. L #( BLOCK_ADR2- RAM | N+RAM ST) , ERO ; EBR2 start address

841 MOV. B #MAX_BLK2, R4AL ; Maxi num bl ock 2

842 BLK_CHK_1:

843 MOV. L @ERO+, ER1

844 CWP. L ER1, ER3

845 BEQ BLK_CHK_2 ; COMPARE BLOCK_START_ADDRESS

846

847 INC.B R4H ; Block nunber + 1

848 CW.B  R4L, R4H ; BLOCK NUMBER MAX?

849 BEQ BLK_ERR

850 BRA BLK_CHK_1

851 BLK_CHK_2:

852 MOV. B R4H, @LK_NO

853 MOV. L ER3, @EVF_ST
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854 MOV. L @ERO+, ER1 ; ERASE END ADDRESS

855 MOV. L ER1, @EVF_ED

856 MOV. B #OK, ROL

857 RTS

858 BLK_ERR:

859 MV. B #NG ROL ; ERASE BLOCK ADDRESS ERRCOR

860 RTS

861 ckhkkkkkhkhkkhkhkhkhkhkkhkhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhihh

862 ;**  _BLK_ERASE (bl ock erase) *x

863 : * * * %

864 p ER6 FLMCR addr ess *x

865 p ER5 EBR address *x

866 ;R @EVF_ST Erase start address i

867 ;R @VF_ED Erase end address i

868 A @LK_NO Bit nunmber of erase target bl ock *x

869 ;R @ET_COUNT Maxi mum er ase count i

870 Kk kR A K Kk kR A A KKKk kA A KKk kKA A K kKRR A Kk kR AR A Kk kAR Kk h kAR Kk kA A A KKKk

871 _BLK_ERASE: . EQU $

872 MOV. W #H 5A5F, RO ; WDOT initial setting

873 MOV. W RO, @RSTCSR

874

875 MOV. W #F_LOOP_1, RO

876 BSET. B #SVE, @GERG ; Set SVE bit

877 BLK_ST_WAI T:

878 SUB. W #1, RO ; Wait after setting SVWE (1 ps or nore)

879 BNE BLK_ST_WAI T

880

881 XOR'W RO, RO ; Clear erase count counter

882 MOV. W RO, @DOUNT

883

884 BSR _FERASEVF ; Initial erase verify

885 CWP. B #OK ROL

886 BEQ BLK_ERASE K ; Initial verify end

887 BLK_COUNT: ; ===== Erase and verify =====

888 BSR _FERASE ; Erase

889 BSR _FERASEVF ; Erasel/verify

890 CWP. B #OK ROL

891 BEQ BLK_ERASE_XK ; Erase end

892

893 MOV. W @COUNT, RO ; Erase count counter @COUNT + 1

894 INC. W #1, RO

895 MOV. W RO, @DOUNT

896

897 MOV. W @ET_COUNT, EO

898 CWP. W  EO, RO

899 BNE BLK_COUNT ; Determine count (maximm erase count)

900 BLK_ERASE_NG ;o Abnormal end -----

901 MOV. W #F_LOOP_100, RO

902 BCLR. B #SVE, @ER6 ; Clear SVE bit

903 BLK_NG WAI T:

904 DEC. W  #1, RO ; Wait after clearing SWE (100 ps or nore)

905 BNE BLK_NG WAI T

906

907 MOV. B #NG ROL ; Set NG
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908 RTS

909 BLK_ERASE_CK: ;o Normal end -----

910 MOV. W #F_LOOP_100, RO

911 BCLR B #SVE, @GERG ; Clear SVE bit

912 BLK_OK_WAI T:

913 SUB. W #1, RO ; Wait after clearing SWE (100 ps or nore)

914 BNE BLK_OK VWAI T

915

916 MOV. B #OK, ROL ; Set OK

917 RTS

918 chkkkkkhkkhkkhkhkhkhkkhkhkhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhihk

919 ;**  _FERASEVF (erase verify) *x

920 ’ * % * *

921 p ER6 FLMCR addr ess *x

922 p @EVF_ST Erase start address *x

923 p @EVF_ED Erase end address *x

924 Kk kR A K Kk kR A A KKKk kA A KKk kKA A K kKRR A Kk kR AR A Kk kAR Kk h kAR Kk kA A A KKKk

925 _FERASEVF: . EQU $

926 MOV.L  @EVF_ST, ER1

927 MOV.L  @EVF_ED, ER3

928 MOV. W #H FFFF, EO ; Dummy write, erase verification data

929

930 MOV. W #F_LOOP_6, RO

931 BSET. B #EV, @GERG ; Set EV bit

932 VRF_EV_VAIT:

933 DEC. W  #1, RO ; Wait after setting EV (6 ps or nore)

934 BNE VRF_EV_WAI T

935 VRF_CQOUNT:

936 MOV. W #F_LOOP_2, RO

937 MOV. W EO, @RL ; Dummy write (address |atch)

938 VRF_LACH WAI T:

939 DEC. W  #1, RO ; Wait after latch (2 pus or nore)

940 BNE VRF_LACH WAI T

941

942 MOV. W  @ERL+, RO

943 CWP. W EO, RO ; Verify

944 BNE VRF_NG ; |If target address not erased, end

945

946 CWP.L  ER1, ER3

947 BNE VRF_COUNT

948

949 MOV. W #F_LOOP_4, RO

950 BCLR B #EV, @ERG ; Clear EV bit

951 VRF_OK_WAI T:

952 DEC. W  #1, RO ; Wait after clearing EV (4 pus or nore)

953 BNE VRF_OK_VWAI'T

954

955 MWV. B #OK ROL ; Set K flag

956 RTS

957 VRF_NG

958 MOV. W #F_LOOP_4, RO ;o Abnormal end -----

959 BCLR. B #EV, @ER6 ; Clear EV bit

960 VRF_NG WAI T:

961 SUB. W #1, RO ; Wait after clearing EV (4 pus or nore)
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962 BNE VRF_NG WAI T

963

964 MOV. B #NG ROL ; Set NG flag

965 RTS

966 ;*****************************************************************

967 ;**  _FERASE (erase) *x

968 ;** * %

969 p ER6 FLMCR addr ess *x

970 p ER5 EBR address *x

971 A @BLK_NO Bit nunmber of erase target bl ock *x

972 IEEEE SRS RS EEEEEEEEE SRS EEEEEREEREEREEEREREREEEEEEEREEREEEEEEEEEEEEEESES]

973 _FERASE: . EQU $

974 MOV. B @BLK_NO, ROH

975 BSET. B ROH, @RS ; Set bit of erase target block in EBR

976

977 MOV. W #H A57C, RO ; 25 MHz (20.8 ms)

978 MOV. W RO, @ CSR1L ; Set watchdog timer 1

979

980 MOV. W #F_LOOP_100, RO

981 BSET. B #ESU, @ERG ; Set ESU bit

982 FER_ESU WAI T:

983 DEC. W  #1, RO ; Wait after setting ESU (100 ps or nore)

984 BNE FER_ESU WAI' T

985

986 MOV.L  #F_TI ME_10000, ERO ; 10 nB

987 BSET. B #E, @ERG ; Set E bit (erase)

988 FER_ERASE_WAI T: ; ===== Apply erase pul se =====

989 DEC. L #1, ERO ; Erase tinme: 10 ns

990 BNE FER_ERASE_WAI T

991

992 MOV. W #F_LOOP_10, RO

993 BCLR B #E, @GERG ; Clear E bit

994 FER_E WAI T:

995 DEC. W  #1, RO ; Wait after clearing E (10 ps or nore)

996 BNE FER E WAI T

997

998 MOV. W #F_LOOP_10, RO

999 BCLR B #ESU, @GERG ; Clear ESU bit

1000 FER_OK WAI T:

1001 DEC. W  #1, RO ; Wait after clearing ESU (10 ps or nore)

1002 BNE FER OK_ VAI T

1003

1004 MOV. W #H A500, RO

1005 MOV. W RO, @ CSR1L ; Halt watchdog timer 1

1006 MOV. B @BLK_NO, ROH

1007 BCLR. B ROH, @RS ; Clear erase target block in EBR

1008 RTS

1009 R e e TR

1010 ;**  _FWRITE_128 (wite 128 bytes) >

1011 ;** * %

1012 ;R @\T_ADR Wite address i

1013 A @RDATA_BUFF 128 bytes of progranm ng data *x

1014 ;R @N\T_COUNT Maxi mum write count **

1015 ;*****************************************************************
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1016 _FWRI TE_128: . EQU $
1017 MOV. W #H 5A5F, RO ; WDOT initial setting
1018 MOV. W RO, @RSTCSR
1019
1020 MOV. W #128, R4
1021 MOV. L  #RDATA_BUFF, ER5
1022 MOV. L  #RW BUFF, ER6
1023 EEPMOV. W ; Block transfer from RDATA BUFF to RW BUFF
1024
1025 MOV. L #FLMCR1, ER6 ; Flash control register pointer
1026 MOV. W #F_LOOP_1, RO
1027 BSET. B #SVE, @ERG ; Set SVE bit
1028 FWL28_SWE_WAI T:
1029 SUB. W #1, RO ; Wait after setting SV (1 pus or nore)
1030 BNE FWL28_SWE_WAI T
1031
1032 XOR'W RO, RO ; Clear wite count counter
1033 MOV. W RO, @DOUNT
1034 BSR _FWRI TEVF ; ===== Initial verify =====
1035 CWP. B #OK ROL
1036 BEQ FWL28_COK ; Initial verify end
1037
1038 CW.B  #WERR ROL
1039 BEQ FWL28_NG ; Wite conpleted error
1040 FWL28_RE_COUNT: ; ===== Initial wite (wth additions)=====
1041 MOV. L #RW BUFF, ER2 ; Overwite data
1042 MOV. L #F_TI ME_30, ER3 ; Apply P pulse (30 ps)
1043 BSR _FWRITE ; Wite
1044 BSR _FWRI TEVF ; Wite verify
1045 MOV. B ROL, @/F_RET
1046 MOV. L #OW BUFF, ER2 ; Addi tional programm ng data
1047 MOV. L #F_TI ME_10, ER3 ; Apply P pulse (10 ps)
1048 BSR _FWRI TE ; Additional wite
1049 MV. B  @F_RET, ROL
1050 CWP. B #OK ROL
1051 BEQ FWL28_COK ; Wite end
1052
1053 CW.B  #WERR ROL
1054 BEQ FWL28_NG ; Wite conpleted error
1055
1056 MOV. W @COUNT, RO ;. Wite count counter @COUNT + 1
1057 ADD. W #1, RO
1058 MV. W RO, @DOUNT
1059 CWP. W #NAX_OW RO
1060 BNE FW128_RE_COUNT ; Determine count (additional wite count)
1061 FWL28_COUNT: ; ===== Normal wite (no additions)=====
1062 MOV. L #RW BUFF, ER2 ; Overwite data
1063 MOV. L #F_TI ME_200, ER3 ; Apply P pulse (200 ps)
1064 BSR _FWRI TE ; Wite
1065 BSR _FWRI TEVF ; Wite verify
1066 CWP. B #CK ROL
1067 BEQ FW28_OK ; Wite end
1068
1069 CW.B  #WERR ROL
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1070 BEQ FWL28_NG ; Wite conpleted error

1071

1072 MOV. W @COUNT, RO ; Wite count counter @COUNT + 1

1073 ADD. W #1, RO

1074 MOV. W RO, @DOUNT

1075 MOV. W @A\T_COUNT, EO

1076 CWP. W  EO, RO

1077 BNE FW128_COUNT ; Determine count (maximumwite count)
1078 FWL28_NG ;o Abnormal end -----

1079 MOV. W #F_LOOP_100, RO

1080 BCLR B #SVE, @GERG ; Clear SVE bit

1081 FWL28_NG WAI T:

1082 SUB. W #1, RO ; Wait after clearing SWE (100 ps or nore)
1083 BNE FWL28_NG WAI T

1084 MOV. B #NG RAL ; NG code ->(R4L)

1085 RTS

1086 FWL28_OK: ;o Normal end -----

1087 MOV. W #F_LOOP_100, RO

1088 BCLR B #SVE, @GERG ; Clear SVE bit

1089 FWL28_OK_WAI T:

1090 SUB. W #1, RO ; Wait after clearing SWE (100 ps or nore)
1091 BNE FWL28_OK_WAI T

1092

1093 MV. B #COK, R4L ; OK code ->(R4L)

1094 RTS RTS

1095 Kk kR A KKk kR AR KKKk KA A KKk kKA A KKk kAR Kk kR AR A Kk kR A Kk h kAR Kk kA AR KKKk

1096 ;**  _FPWRITEVF (verify, overwite) *x

1097 M >

1098 ;R @\T_ADR Wite address il

1099 A @RDATA_BUFF 128 bytes of progranm ng data *x

1100 A @RW BUFF 128 bytes of overwite data *x

1101 A @W BUFF 128 bytes of additional programm ng data **

1102 e e TR

1103 _FWRI TEVF: . EQU $

1104 MOV. L #RW BUFF, ER1 ; Overwite data buffer

1105 MOV. L #RDATA_BUFF, ER2 ; Progranm ng data buffer

1106 MOV. L #OW BUFF, ER3 ; Addi tional programm ng data buffer
1107 MOV. L @N\T_ADR, ER4 ;. Flash ROM write address

1108 MV. W #H FFFF, R5 ; Dummy write data for address |atch
1109

1110 MOV. W #F_LOOP_4, EO

1111 BSET. B #PV, @GERG ; Set PV bit

1112 FW/F_PV_WAI T:

1113 SUB. W #1, EO ; Wait after setting PV (4 ps or nore)
1114 BNE FW/F_PV_WAI' T

1115 FW/F_COUNT:

1116 MOV. W #F_LOOP_2, EO

1117 MV. W  R5, @GR4 ; Dummy write (latch)

1118 FW/F_LACH _WAI T:

1119 SUB. W #1, EO ; Latch wait (2 ps or nore)

1120 BNE FW/F_LACH WAI T

1121

1122 MOV. W  @ER4+, RO ; Flash ROM dat a

1123 ; ======== Create additional progranm ng data =============
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1124 MOV. W @ERL, EO ; Initial wite (used 6 tines only)
1125 OoR W RO, EO ; @OUNT = 0,1,2,3,4,5 valid data
1126 MOV. W  EO, @ER3 ; @QOUNT = 6 to 999 invalid data
1127 ADDS #2, ER3
1128
1129 NOT.W RO
1130 MV. W @R2, EO
1131 OR W RO, EO ; Inverted data OR programming data
1132 MOV. W  EO, @ERL ; Set overwite data
1133 ADDS #2, ER1
1134 MOV. W  @ER2+, EO
1135 AND. W  EO, RO ; If read data O and wite data 1
1136 BNE FW/F_NG ; To cannot wite error
1137
1138 CWP. L  #RDATA BUFF+128, ER2
1139 BNE FW/F_COUNT ; Verify 128 bytes
1140
1141 MOV. W #F_LOOP_2, EO
1142 BCLR. B #PV, @GERG ; Clear PV bit
1143 FW/F_RE_PV_WAI T:
1144 SUB. W #1, EO ; Wait after clearing PV (2 pus or nore)
1145 BNE FW/F_RE_PV_WAI T
1146
1147 MOV. B #NG ROL ; Set NG
1148 MOV. L #RW BUFF, ER1 ; Start address of overwite data
1149 FW/F_RE_COUNT:
1150 MOV. W  @ERL+, EO
1151 CWP. W R5, EO ; Al 128 bytes of overwite data FF?
1152 BNE FW/F_ERR ; Verify error if other than H FF
1153
1154 CWP.L  #RW BUFF+128, ER1
1155 BNE FW/F_RE_COUNT ; Verify 128 bytes
1156
1157 MV. B #OK, ROL ; Set OK
1158 FW/F_ERR:
1159 RTS
1160 FW/F_NG
1161 MOV. W #F_LOOP_2, EO ;o Abnormal end -----
1162 BCLR. B #PV, @ERG ; Clear PV bit
1163 FW/F_NG_WAI T:
1164 SUB. W #1, EO ; Wait after clearing PV (2 pus or nore)
1165 BNE FW/F_NG WAI T
1166
1167 MV. B #WERR ROL ; Set WERR
1168 RTS
1169 R e e R
1170 ;** _FWRITE (wite) >
1171 M * o
1172 A ER6 : Address in FLMCR register *x
1173 ;R @\T_ADR . Wite address il
1174 p ER2 : Overwite/additional wite start address **
1175 A ER3 : P bit setting tine (10, 30, 2,000 us) *x
1176 IR R RS SRS R R R SRS R R R R R R R R R R R EE R R R EEEEEEEEEE
1177 _FWRI TE: . EQU $
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1178 MOV. L @N\T_ADR, ER1 ; Wite address

1179 MOV. W #128, EO

1180 FWRT_DUMMY:

1181 MV. B  @&R2+, ROL ; Overwite data (byte units)

1182 MV.B  ROL, @RL ; Dummy write (byte units)

1183 ADDS #1, ER1

1184 SUB. W  #1, EO

1185 BNE FWRT_DUMWY ; Repeat, 128 bytes at a tine

1186

1187 MOV. W #H A579, RO ; 25 MHZ(655.36 ps)

1188 MOV. W RO, @ CSR1L ; Set watchdog timer 1

1189 MOV. W #F_LOOP_50, EO

1190 BSET. B #PSU, @GERG ; Set PSU bit

1191 FWRT_PSU_WAI T:

1192 SUB. W #1, EO ; Wait after setting PSU (50 ps or

1193 BNE FWRT_PSU_WAI T

1194

1195 BSET. B #P, @ERG ; Set Pbit (wite)

1196 FWRT_WRI TE_WAI T: ; ===== Apply wite pulse =====

1197 SUB.L  #1, ER3 ; Wite time: 10, 30, 200 ps

1198 BNE FWRT_V\RI TE_WAI T

1199

1200 MOV. W #F_LOOP_5, EO

1201 BCLR. B #P, @GERG ; Clear P bit

1202 FWRT_P_VWAI T:

1203 SUB. W #1, EO ; Wait after clearing P (5 ps)

1204 BNE FWRT_P_VWAI T

1205

1206 MOV. W #F_LOOP_5, EO

1207 BCLR B #PSU, @GERG ; Clear PSU bit

1208 FWRT_END_WAI T:

1209 SUB. W #1, EO ; Wait after clearing PSU (5 us or

1210 BNE FWRT_END_WAI T

1211

1212 MOV. W #H A500, RO

1213 MOV. W RO, @ CSR1L ; Halt watchdog timer 1

1214 RTS

1215 kKRR A KKKk kAR KKKk KA A KKk kKA A KKk kA AR Kk h kAR A Kk kA AR KKk kAR Kk kA AR KKKk

1216 A Fl ash menmory bl ock address table *x

1217 R e e R

1218 CALIGN 2

1219 BLOCK_ADRL1: . EQU $

1220 . DATA. L H 00000000 ; EBO  4KBYTES

1221 . DATA. L H 00001000 ; EB1  4KBYTES

1222 . DATA. L H 00002000 ; EB2  4KBYTES

1223 . DATA. L H 00003000 ; EB3  4KBYTES

1224 . DATA. L H 00004000 ; EB4  4KBYTES

1225 . DATA. L H 00005000 ; EB5  4KBYTES

1226 . DATA. L H 00006000 ; EB6  4KBYTES

1227 . DATA. L H 00007000 ; EB7  4KBYTES

1228 . DATA. L H 00008000 ; END_ADRESS1

1229 BLOCK_ADR2: . EQU $

1230 . DATA. L H 00008000 ; EB8 32KBYTES

1231 . DATA. L H 00010000 ; EB9 64KBYTES
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1232
1233
1234
1235
1236
1237
1238
1239
1240

. DATA. L
. DATA. L
. DATA. L
. DATA. L
. DATA. L
. DATA. L
. DATA. L

PROG_END:

. END
*¥****TOTAL ERRORS
***x**TOTAL WARNI NGS

.EQU

H 00020000
H 00030000
H 00040000
H 00000000
H 00000000
H 00000000
H 00000000
$

EB10 64KBYTES
EB11 64KBYTES
END_ADRESS2
DUMwWY

DUMWY

DUMwWY

DUMwWY
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*** CROSS REFERENCE LI ST

NANVE SECTION  ATTR VALUE SEQUENCE

ACK EQU 00000000  154* 806 808

AL EQU 00000004  150*

BLK_CHK_1 PROG 2 000126AA 837  842* 850
BLK_CHK_2 PROG 2 000126BE 845  851*

BLK_COUNT PROG 2 0001270A  887* 899
BLK_ERASE_NG PROG 2 00012730  900*

BLK_ERASE_OK PROG 2 00012740 886 891  909*
BLK_ERR PROG 2 000126DC 849  858*
BLK_NG WAI T PROG 2 00012738  903* 905

BLK_NO RAM OOFFE21E  226* 431 852 974 1006
BLK_OK_WAI T PROG 2 00012748  912* 914

BLK_ST_WAI T PROG 2 000126F2  877* 879

BLOCK_ADRL PROG 2 EQU 000129FC 834 1219*
BLOCK_ADR2 PROG 2 EQU 00012A20 840 1229*

CHK_ADR EQU 00008000 86* 836

CKS EQU 00000004  109*

WK EQU 00000007  130* 692

COUNT RAM 00FFE20C ~ 219* 882 893 895 1033 1056 1058 1072 1074
DEE EQU 00000005  108*

DH BIT EQU 00000000 13* 650

DLE EQU 00000001  168* 750 764
DTC_STP EQU 00000006 60*

E EQU 00000001 96* 987 993
EBRL EQU OOFFFFAA  100* 833

EBR2 EQU OOFFFFAB  101* 839

END_BLOCK PROG 2 000121AC 422  426*

END_DATA PROG 2 000122E2 519  521*

ER_COUNT RAM OOFFE220  228* 387 398 418 420 436
ER TRANS PROG 2 000121AE 425  428*

ESU EQU 00000005 92* 981 999
ET_COUNT RAM OOFFE20E  220* 403 897

EV EQU 00000003 94* 931 950 959
EVF_ED RAM OOFFE21A  225% 855 927
EVF_ST RAM OOFFE216  224* 429 853 926
E_ERR EQU 00000002 35% 448

Erase_go EQU 00000077 53* 389

FER ERASE WAIT  PROG 2 000127D4  988* 990

FER ESU WAI T PROG 2 000127C6  982* 984

FER E VAI T PROG 2 000127E0  994* 996

FER OK_WAI T PROG 2 000127EC  1000* 1002

FLER EQU 00000007 99*

FLMCRL EQU OOFFFFA8 89* 832 1025
FLMCR2 EQU OOFFFFA9 98*

FLSHE EQU 00000003 88* 361
FWL28_COUNT PROG 2 000128A2  1061* 1077

FWL.28_NG PROG 2 000128DC 1039 1054 1070 1078*
FWL28_NG WAI T PROG 2 000128E4  1081* 1083

FWL28_OK PROG 2 000128EE 1036 1051 1067 1086*
FWL28_OK_WAI T PROG 2 000128F6  1089* 1091
FWL28_RE_COUNT  PROG 2 00012850  1040* 1060
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FWL28_SVE WAI T PROG 2 00012832 1028* 1030

FVE EQU 00000007 90*

FWE_of f EQU 00000099 55* 559

FWE_on EQU 00000066 52* 353

FWRT_DUMWY PROG 2 000129A4 1180* 1185

FWRT_END WAI T PROG 2 000129EA  1208* 1210

FWRT_PSU WAI T PROG 2 000129C2 1191* 1193

FWRT_P_VWAIT PROG 2 000129DC  1202* 1204

FWRT_VWRI TE_ WAIT PROG 2 000129CC  1196* 1198

FW/F_COUNT PROG 2 0001292C  1115* 1139

FW/F_ERR PROG 2 00012984 1152 1158*

FW/F_LACH WAI T PROG 2 00012932 1118* 1120

FW/F_NG PROG 2 00012986 1136 1160*

FW/F_NG WAI T PROG 2 0001298E  1163* 1165

FWF_PV_VWAI T PROG 2 00012926 1112* 1114

FW/F_RE_COUNT PROG 2 00012972 1149* 1155

FWF_RE PV_WAIT PROG 2 00012964 1143* 1145

F_LOOP_1 EQU 00000004 180* 875 1026

F_LOOP_10 EQU 00000022 185* 992 998

F_LOOP_100 EQU 00000152 188* 901 910 980 1079 1087

F_LOOP_2 EQU 00000007 181* 936 1116 1141 1161

F_LOOP_30 EQU 00000066 186*

F_LOOP_4 EQU 0000000E 182* 949 958 1110

F_LOOP_5 EQU 00000011 183* 1200 1206

F_LOOP_50 EQU 000000A9 187* 1189

F_LOOP_6 EQU 00000015 184* 930

F_TI ME_10 EQU 00000021 189* 1047

F_TI ME_10000 EQU 000083D6 192* 986

F_TI ME_200 EQU 000002A3 191* 1063

F_TI ME_30 EQU 00000065 190* 1042

GG EQU 00000000 136*

| EAR1 EQU OOFFF803 115* 282

| EAR2 EQU OOFFF804 117 284

| EBUS_ERROR RAM OOFFEO087 210* 303 349 382 406 460 474 487 504
530 555 627 778 811 821

I ECVR EQU OOFFF801 112* 696

| ECTR EQU OOFFF800 105* 278 289

| EE EQU 00000007 106* 289

| EFLG EQU OOFFF810 129* 692 752

| El ER EQU OOFFF815 160* 286

| EI ET EQU OOFFF812 143* 288

| ELA1 EQU OOFFF80E 127*

| ELA2 EQU OOFFF80F 128*

I EMAL EQU OOFFF809 122*

| EMA2 EQU OOFFF80A 123*

I EMCR EQU OOFFF802 113* 280 664 667 675 680

I ER EQU OOFFFE14 76* 245

| ERBFL EQU OOFFF80C 125* 605

| ERBR EQU OOFFF80D 126* 617

| ERCTL EQU OOFFF80B 124*

| EREF EQU OOFFF816 165* 748 750 760 764 766 769 772 775

| ERSR EQU OOFFF814 155* 601 604 610 614 621 629 633 642
747 755 776

| ESAL EQU OOFFF805 118* 673
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| ESA2 EQU OOFFF806 119* 670
| ETBFL EQU OOFFF807 120* 683
| ETBR EQU OOFFF808 121* 688 719
| ETEF EQU OOFFF813 149* 790 792 794 798 802 806 808
| ETSR EQU OOFFF811 137* 612 631 690 698 700 702 705 707
709 711 721 724 729 733 736 789
819
| E_RCV_DATA PROG 2 000123BC 609* 615 624
| E_RCV_END PROG 2 00012430 635 638 641*
| ERCV_ERR PROG 2 00012424 611 630 636*
| E_RCV_IRA PROG 2 0001242C 613 632 639*
| E_RCV_RET PROG 2 000123FE 628* 634
| E_STP EQU 00000003 63* 276 822
| E_TRS_CVD PROG 2 000124BE 691* 693
| E_TRS_DATA PROG 2 000124FA 706* 712 722
| E_TRS_END PROG 2 00012560 726 735*
| E TRS_ERR PROG 2 00012544 699 708 727*
I E_TRS_FI NI SH PROG 2 00012536 716 723* 725
| E_TRS_I RA PROG 2 00012552 701 710 731*
| E_TRS_ST PROG 2 000124D0 697* 703
I oL EQU 00000006 107*
I RA EQU 00000003 139* 612 631 700 709 819
| RAE EQU 00000003 145*
I RA_ERR EQU 0000000D 46* 820
| RQ2_LOCP PROG 2 0001200C 260* 261
| RQ2_TOP EQU 00012000 24* 255
I SR EQU OOFFFE15 77 242 243
LCK EQU 00000003 134*
LUEE EQU 00000002 111*
MADR H EQU 000000BB 14* 283
MADR L EQU 000000BO 15* 281
MAX_BLK1 EQU 00000008 84* 835
MAX_BLK2 EQU 00000004 85* 841
MAX_ET EQU 00000064 82* 402
MAX_ OW EQU 00000006 81* 1059
MAX_WI EQU 0O00003ES8 83* 493
MHZ EQU 00000546 179* 180 181 182 183 184 185 186 187
188 189 190 191 192
MRQ EQU 00000006 131*
MSTPCRA EQU OOFFFDES 59*
MSTPCRB EQU OOFFFDE9 61*
MSTPCRC EQU OOFFFDEA 62* 276 822
NEXT_BLOCK PROG 2 00012168 404* 438
NEXT_DATA PROG 2 0001227E 495* 520
NG EQU 00000001 34* 859 907 964 1084 1147
NG_55 PROG 2 0001208A 304 309 312*
NG_66 PROG 2 0001210C 350 355 369*
NG 77 PROG 2 000121DA 383 391 407 440*
NG _77E PROG 2 000121EC 412 416 446*
NG_88 PROG 2 00012320 461 466 475 488 505 509 531 535 542*
NG_99 PROG 2 00012380 556 561 578*
K EQU 00000000 33* 338 363 393 411 415 427 468 481
508 534 537 572 856 885 890 916
955 1035 1050 1066 1093 1157
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OK_88 PROG 2 0001230E  536*

OVE EQU 00000003  166* 772 775

OW BUFF RAM OOFFE18C  218* 1046 1106

P EQU 00000000 97* 1195 1201

P3DDR EQU O0OFFFE32 67* 267 570

P3DR EQU O00FFFF02 70 568

PE EQU 00000000  169* 766 769

PFDDR EQU OOFFFESE 68* 359 565

PFDR EQU OOFFFFOE 71* 357 563

PGDDR EQU OOFFFE3F 69* 270

PGDR EQU OOFFFFOF 72% 268

PRESET_LCOP PROG R 00010020  250* 251

PRESET_TOP EQU 00010000 23* 239

PROG 2 PROG 2 SCT 00012000  255*

PROG_END PROG 2 EQU 00012A44 325 1239*

PROG R PROG R SCT 00010000  239*

PROG_TOP EQU 00001000 22* 588

PROG_ZERO EQU 00000000 21* 232

PSU EQU 00000004 93* 1190 1207

PV EQU 00000002 95% 1111 1142 1162

RAM RAM SCT O0OFFEO00  196*

RAM BUFF EQU 0OFFE000 29* 196

RAM_END EQU OOFFEFBF 27*

RAM FI NI SH EQU O0OFFEFCO 28 241

RAM | N PROG 2 EQU 000120B6 323 325 332* 834 840

RAM ST EQU 00FFC000 25% 324 327 834 840

RAM TOP EQU 00FFBO0O 26+

RDATA_BUFF RAM 0OFFE088  211* 306 352 385 409 463 477 490 558
608 1021 1105 1138

RDENBUN_BUFF RAM 0OFFE086  209* 606

RE EQU 00000003  110*

RECEl V_BUFF RAM EQU OOFFE086  208*

RECEI V_WAI T PROG 2 00012398  600* 602

REST_SI ZE RAM 00FFE212  222* 491 515 517

RO EQU 00000001  153* 794

RSS EQU 00000001  135* 752

RSTCSR EQU O0OFFFFA4  174* 873 1018

RTMVE EQU 00000002  167* 748 760

RW BUFF RAM 00FFELI0C  217* 1022 1041 1062 1104 1148 1154

RXE_SUB_DLE PROG 2 000125B0 751  762*

RXE_SUB_ERR PROG 2 000125F2 761 770 773  777*

RXE_SUB_PE PROG 2 000125D4 767  771*

RXE_SUB_RSS PROG 2 000125BA 753  765*

RXE_SUB_RTME PROG 2 000125A2 749  758*

RXE_SUB_RXE PROG 2 00012596  754* 756

R DB_ERR EQU 00000005 38* 763

R OR ERR EQU 00000007 40% 774

R P_ERR EQU 00000006 39* 768

R TM ERR EQU 00000004 37* 759

Request EQU 00000011 47% 424 497 523

RXE EQU 00000000  159* 610 629 747 755

RXEE EQU 00000000  164*

RxF EQU 00000001  158* 633 642

RXFE EQU 00000001  163*
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RxRDY EQU 00000007  156* 614 621 776

RXRDYE EQU 00000007  161*

RXS EQU 00000002  157* 601 604

RXSE EQU 00000002  162*

SADR BUFF_H RAM 00FFEO01  199* 653

SADR BUFF_L RAM 00FFE002  200* 655

SADR_H EQU 000000AA 16* 652

SADR L EQU 000000AQ 17* 654

SCRX EQU OOFFFDB4 87* 361

SRE EQU 00000004  133*

SRQ EQU 00000005  132*

SsS EQU 00000007  114* 664 667

STE EQU 00000000  116*

SVE EQU 00000006 91* 876 902 911 1027 1080 1088

TCONT_BUFF RAM 00FFE003  201* 657

TCSR1 EQU O0OFFFFA2  173* 978 1005 1188 1213

TDATA_BUFF RAM 00FFEO06  204* 315 339 364 371 394 432 442 449
469 482 499 525 538 544 573 580

TDENBUN_BUFF RAM 00FFE004  202* 658

TDUMWY RAM 00FFE005  203*

THEDDA_BUFF RAM 00FFEO00  198* 651

TRANS_BUFF RAM EQU OOFFEO00  197* 660

TRS_SETUP_DH PROG 2 00012480 665 668*

TRS_SETUP_NR PROG 2 00012478 662  666*

TTME EQU 00000002  152* 792 802

TXE_SUB_ACK PROG 2 00012644 796  805*

TXE_SUB_END PROG 2 0001265A 800 804 807 810*

TXE_SUB_TTME PROG 2 00012636 793  801*

TXE_SUB_UE PROG 2 00012628 791 797+

T_AK_ERR EQU 0000000C 45% 809

T_AL_ERR EQU 00000008 41*

T_AR ERR EQU 00000009 42% 799

T_DB_ERR EQU 0000000B 44% 795

T_TM ERR EQU 0000000A 43* 803

TXE EQU 00000000  142* 698 707 789

TXEE EQU 00000000  148*

TXF EQU 00000001  141* 724 729 733 736

TXFE EQU 00000001  147*

TXRDY EQU 00000007  138* 690 711 721

TxRDYE EQU 00000007  144*

TS EQU 00000002  140* 702 705

TXSE EQU 00000002  146*

UE EQU 00000003  151* 790 798

VECT VECT SCT 00000000  232*

VF_RET RAM 00FFE21F  227* 1045 1049

VRF_COUNT PROG 2 00012772  935* 947

VRE_EV_VWAI T PROG 2 0001276E  932* 934

VRE_LACH WAI T PROG 2 00012778  938* 940

VRF_NG PROG 2 00012798 944 957+

VRFE_NG VWAI T PROG 2 000127A0  960* 962

VRE_OK_WAI T PROG 2 00012790  951* 953

WI_ADR RAM 0OFFE108  216* 478 511 513 1107 1178

WI_COUNT RAM 00FFE210  221* 494 1075

W ERR EQU 00000003 36* 1038 1053 1069 1167
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W E go EQU 00000055 51* 307
Wite_go EQU 00000088 54* 464
_BLK_CHECK PROG 2 EQU 0001267C 410 829*
_BLK_ERASE PROG 2 EQU 000126EO 414 871*
_FERASE PROG 2 EQU 000127AA 888 973*
_FERASEVF PROG 2 EQU 00012752 884 889 925*
_FWRITE PROG 2 EQU 00012998 1043 1048 1064 1177*
_FWRI TEVF PROG 2 EQU 00012900 1034 1044 1065 1103*
_FWRITE 128 PROG 2 EQU 00012806 507 533 1016*
_@0 Erase PROG 2 EQU 0001211E 368 380*
GO FVE_of f PROG 2 EQU 00012332 541  553*
_GO_FVE_on PROG 2 EQU 00012006 347*
_GO WE PROG 2 EQU 000120B8 337*
_GO Wite PROG 2 EQU 000121FE 400 439 458*
_IE_INT PROG 2 EQU 00012028 258 275*
_I E_RECEI'V PROG 2 EQU 00012396 302 348 381 405 459 473 486 503 529
554 598*
_I E_ TRANS PROG 2 EQU 0001243A 317 341 366 373 396 434 444 451 471
484 501 527 540 546 575 582 649*
_IE_ TRS_CMD PROG 2 EQU 0001206A 259 301*
_IOINT PROG 2 EQU 0001200E 257 265*
_I RA_SUB PROG 2 EQU 00012662 640 732 818*
_IRQ2 PROG 2 EQU 00012000 235 256*
_PRESET PROG R EQU 00010000 233 240*
_RAM QUT PROG 2 EQU 00012392 577 587*
_RXE_SuB PROG 2 EQU 0001256A 313 370 441 543 579 637 746* 757
_TXE_SuB PROG 2 EQU 000125FA 728 788*
_Trace_t o_RAM PROG 2 EQU 0001209E 311 322*
*** SECTI ON DATA LI ST
SECTI ON ATTRI BUTE S| ZE START
RAM ABS- DATA 000000221 OOFFEO00
VECT ABS- CODE 000000020 00000000
PROG R ABS- CODE 000000022 00010000
PROG 2 ABS- CODE 000000A44 00012000
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Keep safety first in your circuit designs!

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

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

Notes regarding these materials

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

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

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

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

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

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

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

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

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

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

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