1RENESAS APPLICATION NOTE

H8S/2623F Group
On-Board Program with CAN Bus Example

Introduction

Onboard program algorithm written on this material is not guaranteed algorithm.
And, neither program time, nor other data are guaranteed value.

This material is made for customer reference for system designing.
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H8S/2623F Group

On-Board Program with CAN Bus
IIENESAS Example

1. Specifications
(1) Operation condition
*  Device : HD64F2623FA20
e CPU operation mode : Mode 7
e Operation voltage : Vcc=3.3V, PVcc=5.0V
e Operation frequency: 20MHz
(2) Onboard programming mode
e User program mode
(Provided that Write /Erase program, RAM forward program, FWE judge program are
already programmed by boot mode or writer mode)
(3) Program method
*  Receive the program data from forward source and program them to Flash memory
¢ CAN (Controller Area Network) is used for a communication with forward source.
Following shows the forward format
Master is shown as forward source and slave is shown as receive side.
(4) FWE pin control
e FWE pin circuit below is an example of the user programming without using Renesas
Technology onboard program tool.
FWE pin is controlled by H8S/2623F of receive side with I/O port(PBO).
(5) Onboard program structure
| CAonar 1 OMous
FLASH |HTxD TxD CANL ‘
HRxD RxD CANH|—@ .
Application CAN driver H8S/2623F
program I @ —{CANL RxD HTxD
¢ CANH TxD TRxD = |FLASH
. . FWE /0

Figure 1.1 Onboard programming structure with CAN
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(6) H8S/2623F Onboard reprogram execution order

H8S/2623F
Onboard reprogram starts

-

Is program starts
command received
from forward source 2

Forward write/erase control program on
internal flash memory to internal RAM
\

Starts write /erase control program on RAM
I

Set FWE pin
I

Erase erase object block of flash memory

I
Receive program Data (New application program)
from forward source and program to flash memory

[
Clear FWE pin
[

C Start application program on Flash memory )

Figure 1.2 Onboard programming order with CAN
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(7) CAN specifications

e Bitrate

¢ Number of using mail box

e format

e Message priority

1 Mbps
210

. Standard format (Identifier : 11bit)

: Mail box number order (From small number)

Master side (H8S/2623F)

Slave side (H8S/2623F)

CAN bus
(Transmit ‘ - (Transmit
command) Mail Box_9 Mail Box_9 command)
Mail Box_8 |— —»{ Mail Box_8
Miail Box_7 | CAN CAN |l Mail Box_7
Mail Box_6 |— driver driver —== Mail Box_6
af Box_ I« |HTxD HTXD| Tx o oo
(Transmit Mail Box_5 - buffer - —@ - buffer —m={ Mail Box_5 (Receive
data) Mail Box_4 [— = Mail Box_4 | data)
Mail Box_3 — —= Mail Box_3
Mail Box_2 |— —»={ Mail Box_2
Mail Box_1 [— = Mail Box_1
(Receive E Rx [HRxD HRXD[ Ry E (Receive
command) Mail Box 0 buffer [ ? "1 buffer »{ Mail Box 0 command
data)
Master side (Identifier) Slave side (Identifier)
Transmit: Mail Box_9 (H'00):1-4byte | Receive: Mail Box_0 (H'00):1-8byte
Command|---------------c-c-cmmme oo
Receive: Mail Box_0 (H'09):1byte Transmit: Mail Box_9 (H'09):1 byte
Transmit: Mail Box_1 (H'01):8byte | Receive: Mail Box_1 (H'01):8byte
Transmit: Mail Box_2 (H'02):8byte | Receive: Mail Box_2 (H'02):8byte
Transmit: Mail Box_3 (H'03):8byte | Receive: Mail Box_3 (H'03):8byte
Data Transmit: Mail Box_4 (H'04):8byte Receive: Mail Box_4 (H'04):8byte
forward [~ Tt Too T TTommm T T oo m TS TS T s e
Transmit: Mail Box_5 (H'05):8byte Receive: Mail Box_5 (H'05):8byte
Transmit: Mail Box_6 (H'06):8byte | Receive: Mail Box_6 (H'06):8byte
Transmit: Mail Box_7 (H'07):8byte | Receive: Mail Box_7 (H'07):8byte
Transmit: Mail Box_8 (H'08):8byte Receive: Mail Box_8 (H'08):8byte
Figure 1.3 Mail box allocation
REJ06B0138-01000/Rev.1.00 September 2003 Page 4 of 56
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2. Operation Overview

Following are onboard programming operation overview with CAN

(1) Normal operation

(1): Write/erase control program is written on a part of an application program on flash memory.

FWE pin set up method, application forward method are already set.

Forward source: H8S/2623F

(Master) ) . H8S/2623F (Slave)
CAN driver CAN driver
New application HTxD If TxD CANL CANL TxD <| HTxD Flash
program (1)—Flash memory__
HRxD F RxD CANH CANH RxD # HRxD L RAM
Application
program
RAM forward
program
[—
PBO
Write /Erase
control program
FWE

Figure 2.1 Normal operation

(2) Onboard reprogram starts
(2): Receive programming start command from forward source.

(3): RAM forward program is started by application program and forwards write/erase control
program to internal RAM on flash memory

Forward source: H8S/2623F (2)
(Master) " " H8S/2623F (Slave
CAN driver REPrOgram start” o\ i o, (Slave)
command
New application HTxD l— TxD CANL = CANL TxD —| HTxD
Flash memory
program
HRxDl— RxD CANH > CANH RxD —| HRxD RAM
Application
program

Write /Erase
control program

RAM forward
[T / (3) Forward

=
PBO 7
Write /Erase
control program
FWE

Figure 2.2 Onboard reprogram starts
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(3) Write/Erase control program starts

(4): After forward, RAM forward program branches to Write / Erase control program

Forward source: H8S/2623F

(Master)
CAN driver
New application HTxD TxD  CANL
program
HRxD lf RxD CANH

CAN driver

H8S/2623F (Slave)

CANL TxD

CANH RxD

<| HTxD

4| HRxD

Flash memory

FWE

Application RAM
program
Write /Erase
L control program
RAM forward

program (4) Divert

Write /Erase
control program

(4) FWE pin set up

(5): Receive forward source from FWE pin set up command

Figure 2.3 Write/Erase control program start

(6): Write/Erase control program controls PB0 and set FWE pin to “1”

Forward source: H8S/2623F

(Master)

()

CAN driver "FWE pin set up” CAN driver

New application
program

HTxD l—

HRxDl—

TxD CANL

RxD CANH

command

H8S/2623F (Slave)

> CANL TxD

3> CANH RxD

—| HTxD

—| HRxD

Flash memory

(6)

Set FWE pin to "1"

FWE

Application RAM
program
Write /Erase
control program

RAM forward
program

Write /Erase

control program

Figure 2.4 FWE pin set up
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(5) Erase flash memory
(7): Receive erase command from forward source
(8): Erase object block of flash memory is erased by write /erase control program
Forward source: H8S/2623F (7)
(Master) " "
CAN driver Colfr:?::nd CAN driver HBS/2623F (Stave)
New application HTxD l— TxD CANL > CANL TxD —| HTxD Flash memo
program (8)—ry
HRxD I— RxD CANH > CANH RxD —| HRxD RAM
Erase
Write /Erase
control program
RAM forward
program
—
PBO
Write /Erase
control program
FWE

Figure 2.5 Flash memory erase

(6) Flash memory program
(9): Receive write command from forward source

(10): Write /Erase control program receives new application program from forward source and
write it to flash memory

Forward source: H8S/2623F 9)
(Master) " " H8S/2623F (Slave
CANdriver ~Program CAN driver (Slave)
Command
New application HTxD l— TxD CANL CANL TxD —| HTxD Flash memo
program “ 0)—ry
HRxD l— RxD CANH > CANH RxD —| HRxD RAM
New application
program
Write /Erase
control program
RAM forward
program
—
PBO
Write /Erase
control program
FWE

Figure 2.6 Flash memory program

REJ06B0138-01000/Rev.1.00 September 2003 Page 7 of 56



H8S/2623F Group
On-Board Program with CAN Bus
Example

LENESAS

(7) FWE pin clear

(11): Receive FWE pin erase command from forward source

(12): Controls Write/ Erase control program PB0 and sets FWE pin to “0”

Forward source: H8S/2623F

(11)

Master, " i "
( : CANdriver TWEPInclear - o,y iver HBS/2623F (Stave)
Command
N A HTxD TxD CANL > CANL TxD HTxD
ew application Flash memory
program
HRxD l— RxD CANH > CANH RxD —| HRxD RAM
New application
program
Write /Erase
control program
RAM forward
(12) program
FWE pin clear
Write /Erase
control program
FWE

Figure 2.7 FWE pin clear

(8) New application program start up

(13): Write/Erase control program branches to new application program in flash memory

Forward source: H8S/2623F

(Master)

H8S/2623F (Slave)

CAN driver CAN driver

New application HTxD |7 TxD CANL CANL TxD <| HTxD
Flash memory

program

HRxle RxD CANH CANH RxD 4| HRxD RAM
New application
program
~ Write /Erase
N

N control program

RAM forward
program (13) Branch
PBO
Write /Erase
control program
FWE

Figure 2.8 New application program start up
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3. Operation Explanation

Figure 3.1 shows onboard reprogramming communication contents and CAN bus interface.

Parity which forward source transmits and acknowledge which received side transmits are

abbreviated.
Forward source H8S/2623F
Iltem Communication contents
Handle contents Handling contents
Application program start up ~———
Normal
operation
W_E "H'55" v
Transmit reprogram start command £ go( ) p» Received reprogram start command ?
[Mail Box 9] Normal communication l [Mail Box 0]
YES{ NO
On-board H8S/2623F starts RAM forward program
reprogram *
start
H8S/2623F forwards Write / Erase
control program on flash to internal RAM
H8S/2623F branches to Write / Erase
control program on internal RAM
I
Starts Write / Erase
control program
Receive OK code - OK ("H'00") Transmit OK code
[Mail Box 0] Normal communication ) [Mail Box 9]
Transmit FWE pin set up command FWE_on ("H'66") > Receive command
Write/ [Mail Box 9] Normal communication ) [Mail Box 0]
Erase
control Is received command
program FWE pin set up command?
start %YES
FWE pin =
set up Error handling Outputs pin set up signal from PBO

OK ("H'00")

(High level)

\

Transmit OK code

Receive OK code g
[Mail Box 0]

Erase processing

Normal communication l

[Mail Box 9]

Follow to next page

Figure 3.1 Communication contents for onboard programming(1)
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Forward source o H8S/2623F

Item Communication contents
Handle contents Handling contents
*1
2byte Receive command, erase block
Transmit erase command. erase Erase (H'77) Erase block number number of times. (2byte)
4 _— — - [Mail Box 0]
block (2byte) number of times. -I H77 | 1-12 block |_ *
[Mail Box 9] Normal communication ) )
Is received command erase command?
NO

P YES

Error handling
*2
‘ ' 4byte )
Transmit erase block initial address __ . Receive erase block initial address
(4byte x Erase block number times.) ~[|Block Ainitial address (1st time) ¥ (4pyte x erase block number of times.)
[Mail Box 9] Block B initial a?dress (2nd time) [Mail Box 0]
Transmit Min: 1time (4byte), Block L inftial address (121h time) Min: 1time (4byte),
Max: 12 (48byte) Max: 12times (48byte) transmit

Normal communication l

Is all received data erase initial address?
Erase

flash NO
memory -~

Error handling

YES

Erase erase object block

Erase ended correctly?

YES
A

Error handling

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

[Mail Box 0] Normal communication l [Mail Box 9]

Flash memory program handling

Follow to next page
*1: Forward source transmits 2byte data of erase command (H'77) and erase block number (H'01-H'0C) to H8S/2623F.
*2: After transmission, forward source transmits block initial address(4byte) erase block number of times.

Figure 3.2 Communication contents for onboard programming (2)
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Forward source

H8S/2623F

Transmit rest of application

Iltem Communication contents
Handle contents Handling contents
*3 1byte
Write (H'88)
Transmit program command Lhaon - Command receive [Mail Box 0]
; H'88
[Mail Box 9] *4
. — = Lot Receive program initial address,
Transmit program initial address, Program initial address (1st ime)t— \yrite program size [Mail Box 0]
write program size Write program size
[Mail Box 9] (Second time)
[Normal communication]] Is received command program command?
NO YES
Error handling Flash memory program start
Receive transmit Request ("H'11")
request command & — Application program -—
[Mail Box 0] Normal communication | Transmit transmit request command
[Mail Box 9]
Transmit 128byte of application Application program p-Receive 128byte correctly?
program Normal communication ) [Mail Box 1-8]
[Mail Box 1-8] NO YES
Error handling Write 128byte of application program
Program to Flash memory
flash *
memory

Error handling

Application program

Is program ended correctly?

NO YES

Application program
Total byte number-128 <1287 NO

program data
[Mail Box 9]

Receive OK code

Normal communication l

Error handling

Error handling
]

OK ("H'00")

YES

> Received rest of data correctly?
[Mail Box 0]
NO YES

Write rest of application program data
to flash memory

Is program ended correctly?

NO YES

Transmit OK code

[Mail Box 0]

FWE pin erase handling

Normal communication l

[Mail Box 9]

*3: Forward source transmits 1byte data of program command (H'88) to H8S/2623F.
*4: After transmission, transmit program initial address (4byte) and byte number (4byte) of application program to transmit.

Follow to next page

Figure 3.3 Communication contents for onboard programming (3)
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Forward source L H8S/2623F
ltem Communication contents
Handle contents Handling contents
Transmit FWE pin clear command FWE_off ("H'99") p» Command receive
[Mail Box 9] Normal communication l [Mail Box 0]
Is receive command commands
to clear FWE pin?
NO YES
Error handling PBO outputs pin clear signal
(Low level)
Clear *
FWE pin LED turns on
Receive OK code ¢ OK ('H00") Transmit OK code
[Mail Box 0] Normal communication ) [Mail Box 9]
Reprogram processing ends Jump to reset vector
P30 outputs FWE pin clear signal
Receive NG code ¢ NG ("H'01") Transmit NG code
[Mail Box 0] Normal communication ) [Mail Box 9]
Error
handling
Stop reprogram processing Stop reprogram processing

Figure 3.4 Communication contents for onboard programming (4)
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4. Software Explanation

(1) Program level structure of user program mode start up

Figure 4.1 shows level structure of user program mode start up program(reprogram start command
receive, process to forward Write / Erase control program on flash memory to internal
RAM)executed on flash memory.

| MAIN CAN IRRO interrupt|—|  MC_SET

Rx.COM |

Figure 4.1 Program level structure of user program mode start up

(2) Program for user program mode start up module

Table 4.1 Program for user program start up module

Arguments Returned Value
Register Register
(Data (Data
Module Contents Length) Contents Length) Function Allocation
MAIN — — — — Main routine
RX_COM — — Data R2L Receive data from forward source
receive (1byte) through CAN bus
(1byte)
IRRO — — — — HCAN IRRO interrupt routine
MC_SET MCn ER5 MCn @ER5 Set MCn (message control)
register (4byte) register (3byte)
address

Data length E6 (2byte)
Identifier R6L(1byte)

REJ06B0138-01000/Rev.1.00 September 2003 Page 13 of 56
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(3) Write/Erase control program level structure

Figure 4.2 shows level structure of Write / Erase control program executed on internal RAM

| FLASH_MAIN Tx_COM |
Rx_COM |
WCMD - GET.EADR || Rx_4 |
—| BLK CHECK |
4 BLK1_ERASE FERASEVF |
F{j FERASE |
4 Tx_COM |
—|  GETwapbr || Rx_4 |
4 GET_BUFFER Rx_128 |
}_D Rx_COM |
—|  FWRITE 128 FWRITEVF |
}_D FWRITE |

4 Rx_COM

Figure 4.2 Write/Erase control program level structure
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(4) Write/Erase control program module

Table 4.2 Module of Write / erase control program

Arguments Returned Value
Register Register
(Data (Data
Module Contents  Length) Contents  Length) Function Allocation
FLASH_MAIN — — — — Main routine of Write / Erase control
program
RX_COM — — Receive R2L Receive data from forward source
data (1 byte) through CAN bus
(1 byte)
TX_COM Transmit R2L — — Transmit data from forward source
data (1byte) through CAN bus
WCMD — — — — Write/Erase control routine
Transmit/Receive command from
forward
GET_EADR — — Normal“0”, ROL Receive erase block number and erase
Error1” (1 byte) initial address from forward source
Erase ERASEBL through CAN bus
block OCK
number (1 byte)
Erase E_ADR
initial (4-48 byte)
address
RX_4 Received ER3 Storage @ER3 Store received data from forward
data (4 byte) address (4 byte) source through CAN bus to @ER3
storage
address
BLK_CHECK Erase ER3 Normal“0”, ROL Check which block erase initial address
initial (4byte) Error1” (1 byte) applies and load applied address of
address EBR ER5 FLMCR,ERB register to gene.ral
. register. Store each erase object block
Register (4 byte) e
address no., erase verify initial and last address
to each work RAM.
FLMCR ER6
Register (4 byte)
address
Erase BLK_NO
object (1byte)
block No.
Erase EVF_ST
verify initial  (4byte)
address
Erase EVF_ED
verify final (4 byte)
address
REJ06B0138-01000/Rev.1.00 September 2003 Page 15 of 56
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Arguments Returned Value
Register Register
(Data (Data
Module Contents Length) Contents Length) Function Allocation
BLK_ERASE — — Normal“0”, ROL Flash erase processing
Error1” (1 byte)

FERASEVF FLMCR ER6 Normal“0”, ROL Read last address data from erase
register (4 byte) Error1” (1 byte) verify initial address, and check erase is
address completed.

Erase EVF_ST
verify initial (4 byte)
address

Erase EVF_ED
verify final (4 byte)
address

FERASE EBR ER5 Normal“0”, ROL Erase erase object block number.area
register (4 byte) Error“1” (1 byte)
address
FLMCR ER6
register (4 byte)
address
Erase BLK_NO
object (1 byte)
block No.

GET_WADR — — Normal“0”, ROL Receive program initial address and

Error“1” (1 byte) program data size from forward source

through CAN bus

Program W_ADR
initial (4 byte)

address

Program RESTSIZE
data size (4 byte)

GET_BUFFER Program RESTSIZE

Program RESTSIZE Routine to store 128byte data to

data size (4 byte) data size (4 byte) program data area

RX_128 Program ER3 Program W_BUFF Receive 128byte application program
data area (4 byte) dataarea (128 byte) data from forward source through CAN
initial bus and store 128byte receive data to
address program data area

FWRITE_128 Program W_ADR Normal“0”, ROL Flash program processing in 128byte
initial (4 byte) Error“1” (1 byte) unit
address
Program W_BUFF Reprogram BUFF
data (128 byte) data (128 byte)

REJ06B0138-01000/Rev.1.00
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Arguments Returned Value
Register Register
(Data (Data
Module Contents Length) Contents Length) Function Allocation
FWRITEVF FLMCR ER6 Normal“0”, ROL Reprogram arithmetic and additional
register (4 byte) Error“1” (1 byte) program arithmetic.
address Check if 128byte program data is
Reprogram BUFF Reprogram BUFF normally programmed.
data (128 byte) data (128 byte)
Program W_BUFF Additional OW_BUFF
data (128 byte)  program (128 byte)
data

Additional OW_BUFF
program (128 byte)

data
FWRITE P bit set ER3 — — Program 128byte unit (Flash voltage
time (4 byte) application)

FLMCR ER6
register (4 byte)

address
Program W_ADR
initial (4 byte)
address
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(5) Explanation of RAM on use

Table 4.3 shows internal RAM used for store area of write control program which is
arguments or returned value and those work area

Table 4.3 Explanation of RAM on use

Label Function Data Length Module
ERASEBLOCK  Store erase block number (Returned value) 1 byte GET_EADR
E_ADR Erase initial address (Returned value) 4-48 byte GET_EADR
BLK_NO Store erase object block number (Arguments, 1 byte BLK_CHECK,
Returned value) FERASE
EVF_ST Store erase verify initial address (Arguments, 4 byte BLK_CHECK,
Returned value) FERASEVF
EVF_ED Store erase verify last address (Arguments, 4 byte BLK_CHECK,
Returned value) FERASEVF
W_ADR Store program initial address (Arguments, 4 byte GET_WADR,
Returned value) FWRITE_128,
FWRITE
RESTSIZE Store program data size (Arguments, Returned 4 byte GET_WADR,
value) GET_BUFFER
W_BUFF Store 128byte write program data (Arguments, 128 byte RX_128,
Returned value) FWRITE_128,
FWRITEVF
BUFF Store reprogram arithmetic result (Arguments, 128 byte FWRITE_128,
Returned value) FWRITEVF
OW_BUFF Store additional program arithmetic result 128 byte FWRITEVF

(Arguments, Returned value)

REJ06B0138-01000/Rev.1.00

September 2003
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5. Flow Chart

Clear Ibit of CCR to "0" |

Clear module stop bit
#H'F7 - MSTPCRC

No

| LED2 turns on (PA5)

| #NG"H'01"— R2L

Tx_COM (Command transmit)
(Input: R2L, Output: None)

7

LED turns on (PAO)

Rx_COM
(command receive)

R2L = H'55?
Received GO command "H55"?

Forward write control program
FLASH_MAIN
to internal RAM

Jump to write control
program on internal RAM
JMP@FLASH_MAIN

MBn data length —MCx[1]
R6L—@ER5

ER5+4 —ERS

MBn ID — MCx[5]-[6]
E6 —@ER5

S ——

No

CAN IRRO interrupt

CAN initialization set up
Clear IRRO (write "1")
BCR set #H'0025
MBCR set #H'FF01 (MB1-8 Receive)
MCO0-15, MDO0-15 initialization
Set message transmission method

MCRO = 0, MCR2 = 1
(#H'04 — MCR)

Yes

IMR set #H'FEFF
MBIMR set #H'FFFF
LAFML, H set #H'0000

Set MCn [1], [5], [6] (n = 1-9)
MCn address — ER5
MBn data length — R6L
MBn ID — E6

\
MC_SET

REJ06B0138-01000/Rev.1.00

September 2003
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| R2L —MD9_1 |

MDO_1—R2L N MDO_1-4 —>@ER3+
o @
| Write "1" to RXPRObit and clear to "0" | Write "1" to RXPRObit and clear to "0"
Yes
| Write "1" to TXACKbit and clear to "0" |

| Set 9bit of TXPR to "1" |

&

REJ06B0138-01000/Rev.1.00 September 2003 Page 20 of 56
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| OK"H'00" — R2L |
I
| | Tx_COM (Command transmit) | |
I
| | Rx_COM (Command receive) | |

R2L = H'66?
Received FEW_ON command "H66"?

No

Set FWE pin level "High"
Output PBO "High"
(Set PBODR to "1" and PBODDR to "1")

Set FLSHEDbit of SCRX to "1"

FWEDbit of FLMCR1 ="1"?

/
| | LED turns on (PA4) |
I
‘ | #NG"H01" — R2L |
| | Tx_COM (Command transmit) | | T
‘ | | Tx_COM (Command transmit) | |
Set maximum erase time

(#MAXET — ET_COUNT) |:
I

Set maximum program time
(#MAXWT — WT_COUNT)
[
I weMD |
\
Set FWE pin level "Low"
Output PBO "Low"

(Clear PBODR to "0" and clear
PBODDR to "0")

| OK"H'00" — R2L

I
| OK"H'00" — R2L |
I
| | Tx_COM (Command transmit) ||

Jump to reset vector

REJ06B0138-01000/Rev.1.00 September 2003 Page 21 of 56
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No
RXPRO =1?

Receive H'77, erase block number
MDO_1 — R2H (erase command "H'77")
MDO_2 — R2L (erase block number)
R2L — ERASEBLOCK

I
Write "1" to RXPRODbit and clear to "0"

R2H =H77?
Received erase command "H'77"?

| #E_ADR — ER3 |

| | Rx_4 (4byte Receive) | |

Decrement erase block number

#NG"H'01" — ROL

| R2L-1—R2L
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GET_EADR
Store each address of erase block to
E_ADR(4-32byte)

ROL = OK"0"?

| #E_ADR —E_ADR_PTR |

[f————

Store contents of address
pointed in E_ADR_PTR
*E_ADR_PTR — ER3
I

Point next erase block initial address
E_ADR_PTR +4 — E_ADR_PTR

| | BLK_CHECK |

Decrement erase block number
ERASEBLOCK-1— ERASEBLOCK

| #OK"H'00" — R2L |

GET_WADR
program initial address(L),
program Data size(L)

No
ROL = OK"0"?

Yes
e —

| #REQUEST_COM"H'11" — R2L |
I

| | Tx_COM (Command transmit) | |
I

| | GET_BUFFER ||
I

| | FWRITE128 | |

No

Next program initial address
W_ADR+128 —W_ADR

Receive data size
RESTSIZE=0?

| #OK — R2L |
I

| | Tx_COM (Command transmit) | |
I

| | Rx_COM (Command receive) | |

(i
I
| | Tx_COM (Command transmit) | |

®

®

| LED turns on (PB2) |
I

| #NG "H'01" — R2L |
I

Tx_COM(Command transmit)
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| | Rx_COM (command receive) | | | #2 — ROH |

-
-t

R2L = H'88?

| RXPR U H'01 — ROL |
Received WRITE_COM "H'88"2

No

No ROL = HFF?

(RXPR1-7 =172)

Receive program initial address
#W_ADR —ER3

| | Rx_4 (Receive 4byte) | |

RXPR8 = 1?

Is W_ADR lower 8bit N #ST_ADR (H'7F)=0 ?
Is lower 8bit H'80 or H'00 ?

MD1_1-8 - @ER3+
MD2_1-8 - @ER3+
MD3_1-8 - @ER3+
MD4_1-8 - @ER3+
MD5_1-8 - @ER3+
Receive program data size MD6_1-8 — @ERS3+

#RESTSIZE — ER3 MD7_1-8 - @ER3+

: MD8_1-8 — @ER3+

| | Rx_4 (4byteReceive) | | ‘
RXPR U H'FE01 — RXPR
Write "1" to RXPR1-8bit and clear to "0"

Yes :
ROH -1— ROH
A No
NG"1"— ROL | | OK"0" — ROL | Received 128byte?
ROH = 0?
I
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| RESTSIZE — ER6 |

Yes

| #W_BUF — ER3 (W_BUF address pointer) |
-

| H'FFFF — @ER3 (W_BUF) |
I

Increment program data address
#W_BUF+1 — ER3(W_BUF address)

128byte end?
#W_BUF+#128 = ER3 (W_BUF)?

| ERG6 (RESTSIZE) — ER4 (Receive data size)

ERG6 (RESTSIZE) - ER4 (Receive data size) — ER6
ER6 — RESTSIZE

| #W_BUF — ER3 (W_BUF address pointer)

-

| | Rx_COM (1byte receive) | |
I
| R2L - @ER3+ |
I

| R4L-1 —R4L |

Received rest of data?
(R4L =07?)

ERG6 (RESTSIZE) < #1287

| #128— ER4 |
I

ERG6 (RESTSIZE) - ER4 (Receive data size) —» ER6
ER6 —RESTSIZE

I
| #W_BUF — ER3 (W_BUF address pointer) |
I
| | Rx_128 (128byte receive) | |

A

RTS
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WDT initialization set up
#H'5A5F — RSTCSR

Forward received 128byte program data to
reprogram area
W_BUF(128byte) — BUFF(128byte)

| Set SWE1bit of FLMCR1 to "1" |

Normal end

#BUFF (reprogram data ) — ER2
#TIME30 (30us) —ER3

| | FWRITE (initialization program ) | |

I
| | FWRITEVF | |

I

| ROL — VF_RET (verify result) |
I

#OWBUFF (additional program data ) — ER2

#TIME10 (10us) —ER3

I

| | FWRITE (additional program ) | |

More than 6times ?
#OW_COUNT"6" = COUNT?

|
#BUFF (reprogram data ) — ER2
#TIME200 (200us) — ER3
I
| | FWRITE (more than 6times program) | |
I
| | FWRITEVF | |

ROL = OK"0"?

No

Normalend [ CoUNT+1— COUNT |

More than 1000 times?
WT_COUNT =COUNT?

Yes
~
Abnormal end

Clear SWEDbit of FLMCR1 to "0" |

#NG"1" — ROL

Normal end

| Clear SWEDbit of FLMCR1 to "0" |

Passed more than 100ps?

#0K"0"— ROL
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Store address pointer to register

#BUFF — ER1 (reprogram data )
#W_BUFF — ER2 (program data )
#OWBUFF — ER3 (additional program data )
W_ADR  — ER4 (verify data )

| Set PV1bitin FLMCR1 to "1"

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

Additional program arithmetic
Verify data and reprogram data OR
@ER4 U @ER1 - @ERS3

Increment verify address
ER4+2 —ER4

Increment additional program address
ER3+2 -ER3

Reprogram arithmetic
NOT of verify data and OR of program data
@ER4 (NOT) U @ER2 — @ER1

Increment reprogram address
ER1+2 — ER1

Fail when D=1, V=0
NOT of verify data and AND of program data
@ER4 (NOT) N @ER2 =0?

Increment program address
ER2+2 —ER2

128byte verify end?
#W_BUF+128 = ER2?

| #NG"1" — ROL |
I
| #BUFF — ER1 (reprogram data pointer) |

—

| @ER1 (reprogram data ) |

128byte all HFF?
ER1 = #BUFF+128?

Increment program address
ER2+2 —ER2

Clear PV1bit in FLMCR1 to "0" |

Passed more than 2ms?
Yes

| Clear PV1bit in FLMCR1 to "0"

m Passed more than 2ms?

Yes

| #WNG"2" — ROL |
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Store program address to register
W_ADR —ER1

———

Dummy write reprogram or additional program|
address to program address every byte
@ER2 —W_ADR

Increment reprogram or additional program
address and program address
ER2+1— ER2
ER1+1— ER1

128byte program end?

WDT start up (819.2ms/20MHz)
#H'A579 —-TCSR

Set PSU1bit in FLMCR1 to "1"

Passed more than 50ms?

Set P1bitin FLMCR1 to "1"

ERS3 Pbit set time
10 or 30 or 200ms passed?

WDT stop
#H'A500 — TCSR
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0 —R4H
#FLMCR — ER6
#EBR1— ER5
#BLOCKADR1— ERO
#MAXBLK1"8" (bit) — RAL

EBO-EB7?
#CHK_ADR"H'8000" > ER3?

#EBR2 — ERS
#BLOCKADR2 — ER0O
#MAXBLK2"4" (bit) — R4L

ERO+4 —ERO

Erase initial address?
@ERO = ER3?

Yes

Increment block number
R4H+1 — R4H

Erase max address?
R4L = R4H?

| NG"1" —ROL |

[
-

R4H —BLK_NO |

ER1 —EVF_ST |

| BLOCKADR — EVFED |

OK"0"— ROL |
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BLK1_ERASE

WDT initialization set up
#H'5A5F —RSTCSR

| Set SWE1bit in FLMCR1 to "1" |

Passed more than 1us?

| #0 — COUNT |
I

| | FERASEVF (initialization verify) | |

ROL = OK"0"?

Erase & Verify
—————————— -

| | FERASE | |
I

| | FERASEVF (initialization verify) | |

ROL = OK"0"?

COUNT+1— COUNT

More than 100 times ?
ET_COUNT = COUNT?

Abnormal end

Normal end ¥

Clear SWE1bit in FLMCR1 to "0" |

| Clear SWE bit in FLMCR1 to "0"

Passed more than 100ps?

| #NG"1"— ROL |

Passed more than 100us?

| #OK"0" — ROL |
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Store address pointer to register
EVF_ST —ERT1 (verify initial address)
EVF_ED — ER2 (verify end address)

Set EV1bit in FLMCR1 to "1"

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

Passed more than 2us?

No

Erased?

@ER1 = HFFFF?

Increment verify address
ER1+2— ER1

Verified end address?
ER1=ER2?

Y

Clear EV1bit in FLMCR1 to "0" | |

Clear EV1bitin FLMCR1 to "0"

Passed more than 4us?

Passed more than 4us?
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Set EBR erase object block bit to "1"
BLK_NO —EBR

WDT start (26ms/20MHz)
#H'A57C - TCSR

I
Set ESU1bit in FLMCR1 to "1"

Passed more than 100us?

ERASE pulse application | Yes

Set E1bitin FLMCR1 to "1"

Passed 10ms?

Clear E1bitin FLMCR1 to "0"

Passed more than 10us?

Clear ESU1bit in FLMCR1 to "0"

Passed more than 10us?

WDT stop
#H'A500 = TCSR

Clear EBR erase object block bit to "0"
BLK_NO — EBR
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6. Hardware Explanation
(1) CAN forward format
Figurel5 shows data format specifications.
In this reprogramming example, standard format (Identifier:11bit)is used.
Idle
. Standard :12bit, : . . . .
1bit Extended :32bit 6bit 0-64bit 16bit 2bit 7bit
SOF | Y Control "\ Data field CRC field EOF
! . field |
| Arbitration field \\\ . ACK field
fsgfn::frd (11bit) Identifier |RTR|IDE|R0 (4bit) DLC
Extend - — ) ——— - I e
format (11bit) Identifier |SRR|IDE| (18bit) Identifier |RTRI R1 |R0 (4bit) DLC
RTR :Remote Transmission Request | |
IDE  :ldentifier Extension Byt DLC
R0,R1:Reserve bit Y®® [|'bLcs [ bLcz [ bLct | bLco
SRR :Substitute Remote Request 0 0 0 0 0
DLC :Data Length Code 1 0 0 0 1
2 0 0 1 0
3 0 0 1 1
4 0 1 0 0
5 0 1 0 1
6 0 1 1 0
7 0 1 1 1
8 1 0 0 0

Figure 6.1 Data format
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(2) Memory map

H8S/2623F Memory map is shown in figure6.2 (usual processing/reprogramming).

Usual processing Reprogramming
””” H'000000
Vector table Vector table
H'001000 [.EReceive reprogram start H'001000 Reprogram object area
command ) Area 1 (Write received application Area 1
«EFWE control, judge program program from master)
H'001FFF |«ERAM forward program o H'001FFF L
Internal
flash
memory
H'010000
Store Write/Erase 3
control program
H'01FFFF
H'03FFFF
Forward
””” HFFC000
Work area
'";f:;j' Work area WEFDO0O
Store Write/
Erase control program
,,,,,, HFFEFBF Work area

Figure 6.2 Memory map

Note: Store area, execute area of Write/Erase control program in figure 6.2 is one of example
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(3) FWE output/stop

Write/ Erase control program is a timing shown in figure6.3 and controls output/stop of FWE pin.

/Gternal flash memory is reprogrammable)\
FWE

FWE signal output FWE signal stop

y

\
/ \

(FWE output/ stop signal) ! !
! Write/ Erase control program execution in RAM !
- - -
Execute application program on internal flash memory . Execute application program
on internal flash memory

Figure 6.3 FWE output/Stop timing
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7. Circuit Figure

PVcc
H8S/2623F g
10kQ
17, 39, 52, 97 PVec-4 o1
6, 63 NMI
Vce 53
MDO
0.1uF 8,15, 37, 55
54, 65, 95
77]7— T Vss MD1
Forward source:
H8S/2623F . DPCA8202SOCANL CANHPCASZCZSOT - o
X X cc
HTxD i
FLASH  HTxD CAN Bus CAN Bus
HRxD|.9__RxD| driver CANH CANL| drive |[RXxD 9 HRXD AVee 76
Application
program vref |77
94
36 PBO AVss TT
. Vce
User programming mode
67 FWE
Boot mode
64 Liquid
% EXTAL | = HHL | crystal
oscillator
il 20MHz 7;7
Vce
O
56 2000
59
O i MD2 PLLVce
0.1uF
o 7
PVec  PVee BLLVss 51_
O %WQ %
i TxD1 58
PLLCAP —/\M,—| |7
© 2 Ruo1 3kQ 470pF [
PVce T
10kQ
‘ W RES
10uF

*1: Set each pins which needed for boot mode on board to be able to program again in boot mode when Write/Erase error

Figure 7.1 Onboard Programming circuit with CAN
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8. Programming List

B T R Y

. * HBS/2623F *
; * EXAMPLE PROGRAM FOR "CAN F- ZTAT VIRI TING CONTROL PROGRAM (VERL. 0) " *
; * M CROSOFT W NDOAS CPERATI NG SYSTEM *
; LR R R R R R R A EEEE R EEEEEEEEEEEEEEEEEEEEEREEREEREEEEEEEEREEEEEREEEEEEEEEEEESES
. CPU 2600A : 24MHZ
. EQU 20%100 ; 20MHZ

AL WAI T TIME **kkkkkkhkkhkkhkhkkhhkhhkkkkkkhk Kk kkkkkkkkhkkhkhkkkkkk Kk k kK k ko

W.00oP1 .EQU 1* MHZ/ 400+1 ; LOOP WAIT TIME
W.OOP2 .EQU 2% MHZ/ 400+1
W.OOP4 .EQU 4% MHZ/ 400+1
WL.OOP5 .EQU 5% MHZ/ 400+1
W.OOP6 .EQU 6* MHZ/ 400+1
W.OOP10 .EQU 10* MHZ/ 400+1
WL.OOP30 .EQU 30* MHZ/ 400+1
W.OOP50 .EQU 50* MHZ/ 400+1
WL.OOP100 .EQU 100* MHZ/ 400+1
TI ME1O .EQU 10* MHZ/ 400 ;. WRITE WAI T TIME
TI ME3O .EQU 30* MHZ/ 400 ; WRITE WAI T TIME
TI ME200 .EQU 200* MHZ/ 400 ; WRITE WAI T TIME
TI ME10000 .EQU  10000* MHZ/ 400 ; ERASE WAI T TIME
;***** '_BS/2623F REG STER EEEE R SR SRS EEEEEE SRR R EEEEEEEEREEREEEEEEESEESESESSESSESSE]
FLMCRL .EQU H FFFFAS : FLASH MEMORY CONTROL REG STER 1
SVE: .EQU 6
ESU: .EQU 5
PSU: .EQU 4
EV: .EQU 3
PV: .EQU 2
E: .EQU 1
P: .EQU 0
FLMCR2 .EQU H FFFFA9 ; FLASH MEMORY CONTROL REG STER 2
EBRL .EQU H FFFFAA ; OBJECT BLOCK DESI GNATED REG STER 1
EBR2 .EQU H FFFFAB ; OBJECT BLOCK DESI GNATED REG STER 2
SCRX .EQU H FFFDB4 ; SERI AL CONTOL REG STER X
FLSHE: .EQU 3
;***** ’\mJLE ST@ RES' SUTm hkkkhkhkhkhkhkdkhkhhkhhkdhhkdhhkdhhkdhhkdhhkhhkdhhkdhhkhhkdhhkhhkhhkdhhdhhdhhkdhhkdhkdx
MSTPCRA .EQU H FFFDES ; MODULE STOP CONTROL REG STER A
MSTPCRB .EQU H FFFDE9 ; MODULE STOP CONTROL REG STER B
MSTPCRC .EQU H FFFDEA : MODULE STOP CONTROL REG STER C
;***** \,DT 0\‘0 EEEE R SRR R RS EEEEEEEEEEEEEEEEEEEEEEEEEEEREEEREEREREEREREEREEREEEESEESESESES]
TCSR .EQU H FFFF74 ; WATCH DOG TI MER REG STER
RSTCSR .EQU H FFFF76 ; RESET CONTROL REGESTER
;***** MN IR E R E R E R EEEEEEEREEREREEREEEREREREREREREEEREEEEEEEEEEREEREESESESRESESSESSE]
MCR .EQU H FFF800 ; MASTER CONTROL REG STER
GSR .EQU H FFF801 ; GENERAL STATUS REG STER
BCR .EQU H FFF802 ; BI T CONFI GURATI ON REG STER
BCR L .EQU H FFF803 ; BI T CONFI GURATI ON REG STER LOW
MBCR .EQU H FFF804 ; MAI LBOX CONFI GURATI ON REG STER
MBCR L .EQU H FFF805 ; MAI LBOX CONFI GURATI ON REGI STER LOW
TXPR .EQU H FFF806 ; TRANSM T WAI T REG STER
TXPR_L .EQU H FFF807 ; TRANSM T WAI T REG STER _LOW
TXCR .EQU H FFF808 : TRANSM T WAI T CANCEL REG STER
TXCR L .EQU H FFF809 :; TRANSM T WAI T CANCEL REG STER LOW
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TXACK .EQU H FFF80A : TRANSM T ACKNOW.EDGE REG STER
TXACK_L .EQU H FFF80B ; TRANSM T ACKNOW.EDGE REG STER LOW
ABACK .EQU H FFF80C : ABORT ACKNOALEDGE REG STER

RXPR .EQU H FFFSOE : RECEl VE COMPLETE REG STER
RXPR_L .EQU H FFF8OF ; RECEl VE COMPLETE REG STER LOW
RFPR .EQU H FFF810 : REMOTE REQUEST WAI T REG STER
RFPR L .EQU H FFF811 ; REMOTE REQUEST WAI T REG STER LOW
I RR .EQU H FFF812 ;| NTERRUPT REG STER

IRR L .EQU H FFF813 ;I NTERRUPT REG STER _LOW

MBI MR .EQU H FFF814 ; MAILBOX | NTERRUPT MASK REG STER
MBI MR L .EQU H FFF815 : MAI LBOX | NTERRUPT MASK REG STER LOW
I R .EQU H FFF816 ;I NTERRUPT MASK REG STER

IMNR L .EQU H FFF817 ;I NTERRUPT MASK REG STER

REC .EQU H FFF818 : RECEI VE ERROR COUNTER

TEC .EQU H FFF819 ; TRANSM T ERROR COUNTER

UMBR .EQU H FFF81A ; UNREAD MESSAGE STATUS REG STER
UVBR_L .EQU H FFF81B : UNREAD MESSAGE STATUS REG STER LOW
LAFM. .EQU H FFF81C ; LOCAL ACCEPTANCE FI LTER MASK L
LAFMH .EQU H FFF81E ; LOCAL ACCEPTANCE FI LTER MASK H
MCO_1 .EQU H FFF820 ; MESSAGE CONTROLO

MCL_1 .EQU H FFF828 ; MESSAGE CONTROL1

MC2_1 .EQU H FFF830 : MESSAGE CONTROL2

MC3_1 .EQU H FFF838 ; MESSAGE CONTROL3

M4 1 .EQU H FFF840 ; MESSAGE CONTROL4

MC5_1 .EQU H FFF848 : MESSAGE CONTROL5

MCE_1 .EQU H FFF850 ; MESSAGE CONTROL6

MC7_1 .EQU H FFF858 ; MESSAGE CONTROL7

MC8_1 .EQU H FFF860 : MESSAGE CONTROLS

MCO_1 .EQU H FFF868 ; MESSAGE CONTROL9

MC10_1 .EQU H FFF870 ; MESSAGE CONTROL10

MC11_1 .EQU H FFF878 . MESSAGE CONTROL11

MC12_1 .EQU H FFF880 ; MESSAGE CONTROL12

MC13_1 .EQU H FFF88s ; MESSAGE CONTROL13

MC14_1 .EQU H FFF890 : MESSAGE CONTROL14

MC15_1 .EQU H FFF898 ; MESSAGE CONTROL15

MC_END .EQU H FFF8A0 ; END OF MESSAGE CONTROL

MDO_1 .EQU H FFF8BO ; MESSAGE DATAO

MDL_1 .EQU H FFF8BS ; MESSAGE DATAL

MD2_1 .EQU H FFF8CO : MESSAGE DATA2

MD3_1 .EQU H FFF8Cs ; MESSAGE DATA3

MM 1 .EQU H FFF8DO ; MESSAGE DATA4

MD5_1 .EQU H FFF8D8 : MESSAGE DATAS5

MD6_1 .EQU H FFFSEO ; MESSAGE DATA6

MD7_1 .EQU H FFFSES ; MESSAGE DATA7

MD8_1 .EQU H FFF8FO : MESSAGE DATAS

MDO_1 .EQU H FFF8FS ; MESSAGE DATA9

MD10_1 .EQU H FFF900 ; MESSAGE DATALO

MD11_1 .EQU H FFF908 ;. MESSAGE DATA11

MD12_1 .EQU H FFF910 ; MESSAGE DATAL2

MD13_1 .EQU H FFF918 ; MESSAGE DATAL3

MD14_1 .EQU H FFF920 ;. MESSAGE DATA14

MD15_1 .EQU H FFF928 ; MESSAGE DATAL5

MD_END .EQU H FFF930 ; END OF MESSAGE DATA
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kR k kK PORT *x*kkkkkkkkhhkhhkkhkkkhkkkkkkkkkkkkkkkkkkkkkhkkkkkkkkkkkkkkkk kK k kK k ok ok
,

PADDR . EQU H FFFE39 ; PORTA DATA DI RECTI ON REG STER
PBDDR . EQU H FFFE3A ; PORTB DATA DI RECTI ON REG STER

PADR . EQU H FFFFO9 ; PORTA DATA REG STER

PBDR . EQU H FFFFOA ; PORTB DATA REG STER

PORTA . EQU H FFFFB9 ; PORTA REG STER

PORTB . EQU H FFFFBA ; PORTB REGQ STER

PAPCR . EQU H FFFE40 ; PORTA MOS PULL- UP CONTRCL REGQ STER
PBPCR . EQU H FFFE41 ; PORTB MOS PULL-UP CONTROL REGQ STER
PACDR . EQU H FFFE47 ; PORTA OPEN- DRAI N CONTROL REG STER
PBCODR EQU H FFFE48 ; PORTB OPEN- DRAI N CONTROL REGQ STER

; *****  RAM ADDRESS PO NT

LR

USER_TOP .EQU H FFC000 ; USER RAM TOP
USER_RAM .EQU H FFDO0O ;. WORK RAM TOP

USER SP .EQU H FFE000 ; USER SP

ok ok ok ok FLAG EF' Nl TlO\lS R R R R R R R R R R R R R R R R R E R EEEREEEEEEEEEEEEEEEE
CHK_ADR .EQU H 08000 ; START ADDRESS FOR EBR2

ST_ADR .EQU H 7F ; VR TE START ADDRESS (128- BYTE ; WR TE)
X .EQU H O . OK FLAG

NG .EQU H 1 : ERR FLAG

VNG .EQU H 2 ;. VR TE ERR

;**** CG\A\/AND DEFI NI TI O\IS*****************************************************
GO_COM .EQU H 55 ; START REVWRI TE COVMAND

OK_COM .EQU H 00 ; OK COMMVAND

FVE_ON_COM .EQU H 66 ; ENABLE FWE TERM NAL COMMAND
ERASE_COM .EQU H 77 ; ERASE COVMAND

VR TE_COM .EQU H 88 ; VR TE COVMAND

REQUEST COM . EQU H 11 ; TRANSM T REQUEST COMMVAND

FWE_ OFF_ COM . EQU H 99 : DI SABLE FWE TERM NAL COMVAND
NG_COM .EQU H 01 ;NG COMVAND

.k ok ok ok ok FLASH mTAmS khkhkhkhkhkhkhhkhhkhhkhkhkhhkhhkhhhhkhhkhhhhhhkhhkhhkhhkhhkhhkhhdhhkdhhkdhhkdhkdx
MAXWT .EQU 1000 ;' MAX WRI TE COUNT

MAXET .EQU 100 ; MAX ERASE COUNT

OW COUNT .EQU 6 ; OVER WRI TE COUNT

MAXBLK1 .EQU 8 ; MAX BLOCK 1

MAXBLK2 . EQU 4 ; MAX BLOCK 2
;11 H8S/ 2623F WRI TE/ ERASE PROGRAM RAM AREA/ /
. SECTI ON  RAM DATA, LOCATE = USER TOP

CALIGN 2
W ADR _RES.B 4 : VR TE ADDRESS AREA
LAST_JMP .RES.B 4 : LAST JMP ADDRESS
W BUF _RES.B 128 : VR TE DATA AREA
BUFF _RES.B 128 : RETRY VRl TE DATA AREA
ONBUFF _RES.B 128 ; OVER WRI TE DATA AR A
COUNT _RES.B 2 ;' W_COUNT, E_COUNT
ET_COUNT .RES.B 2 : MAX E_COUNT
WI_COUNT .RES.B 2 : MAX W COUNT
EVF_ST _RES.B 4 : ERASE VERI FY START ADDRESS
EVF_ED .RES.B 4 ; ERASE VERI FY END ADDRESS
BLK_NO .RES.B 1 : ERASE BI T NUMBER
VF_RET _RES.B 1 ;. VERI FY CHECK

CALIGN 2
RESTSI ZE .RES.B 4 : VI TE DATA SI ZE
E_ADR _RES.B 48 : BLOCK ERASE ADDRESS

REJ06B0138-01000/Rev.1.00 September 2003 Page 39 of 56



H8S/2623F Group

On-Board Program with CAN Bus
IZENESAS Example

E_ADR_PTR .RES.B 4 ; BLOCK ERASE ADDRESS PO NTER
ERASEBLOCK  .RES.B 1 ; ERASE BLOCK NUMBER

i LR R R R R R E R E SRR EEEEEEEE R SRS EEEEEEEEEEEEEEEEEEEEEEEEEREEEREEEEREREEREEREEEEEEEEERES]
; * NAME / VECTOR TABLE *
; * FUNCTION / - *
;o INPUT / - *
; * OUTPUT / - .

L

. SECTI ON  VECT, DATA, LOCATE=H 000000
. DATA. L MAI' N

. ORG H 0001A0

. DATA. L MAI N

. DATA. L I RRO

. DATA. L MAI N

. DATA. L MAI N

. DATA. L MAI' N

Y

; * NAME / MAIN ROUTI NE *
; * FUNCTI ON / AFTER RECEI VI NG GO COMVAND FROM MAI N, RUNS RAM TRANSFER PROGRAM *
; * INPUT / - *
; * OUTPUT / - *

hkkkkkkkkkkkkkkkkkhkkkkkkkhkkkkkkkkkhkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkk kk k%

. SECTION  PROGL, CODE, LOCATE = H 001000

MAI N EQU $
MOV.L  #USER SP, ER7 I NITIALI ZED STACK
MV.B  #H FF, ROL :
MOV. B ROL, @PADR : PORT A HIGH LEVEL
MOV. B ROL, @ADDR ; PORT A QUTPUT TERM NAL
LDC. B #H 00, CCR : I NTERRUPT PERM SSI ON BY CLEARING | BI T
MV.B  #H F7, ROL :
MOV. B ROL, @/BTPCRC ; DI SABLE CAN MODULE STCP
BCLR  #0, @PADR : PORT A0 "LOW OUTPUT
JSR @RX_Com ; COVMMAND RECEI VED FROM MASTER
CVWP.B  #H 55, R2L ; OVERVRI TE COVMAND RECEI VED FROM MASTER?
BEQ TRANS_RAM :
BCLR  #5, @PADR : PORT A5 "LOW OUTPUT
MOV. B #NG COM R2L ;
JSR @x_com : TRANSM T NG COMMAND TO MASTER
ERROR 1 NoP :
BRA ERROR_1 : INFINITE LOOP
TRANS_RAM
MOV. L #FLASH_MAI N, ERS ; START ADDRESS OF TRANSFER PROGRAM
MOV. L #USER_RAM ER6 : START ADDRESS OF TRANSFER RAM
MOV. W #ENDFI LE- FLASH_MAI N, R4 ; END ADDRESS OF TRANSFER PROGRAM
EEPMOV. W ; TRANSFER CONTROL PROGRAM TO RAM
IWP @IJSER_RAM ; JMP TO CONTROL PROGRAM | N RAM
; ERE R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R RS
: * NAME / CAN | RRO | NTERRUPT *
: * FUNCTION / INITIAL SETTINGS FOR CAN *
R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R
I RRO EQU $
BSET #0, @ RR : WRITE “1” OR CLEAR “0" |RRO

MOV. W #H 0025, R5 ;
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MOV. W
MOV. W
MOV. W

MOV. L
SUB. L
CLEAR 1 MOV. L
ADDS
oW, L
BNE

MOV. L

CLEAR 2 MOV. L
ADDS
OWP. L
BNE

MOV. B

MOV. B
LOOP_1 BTST

BNE

g
ssss™ "

BSR MC_SET

R5, @CR
#H FFO1, RS
R5, @/BCR

#MCO_1, ERS
ER6, ER6

ER6, @R5

#4, ERS
#MC_END, ER5
CLEAR 1

#MDO_1, ER5
ER6, @R5
#4, ERS
#MD_END, ER5
CLEAR 2

#H 04, R6L
R6L, @/LCR
#3, @SR
LOOP_1

ER6, ER6
ER6, @ AFM.
#H FFFF, R6
R6, @Bl MR
#H FEFF, R6
R6, @ MR

#MO0_1, ERS
#H 08, R6L
#H 0000, E6

#MC1_1, ERS
#H 08, R6L
#H 2000, E6
MC_SET
#MC2_1, ERS

#H 08, R6L
#H 4000, E6
MC_SET
#MC3_1, ERS
#H 08, R6L
#H 6000, E6
MC_SET
#MCA_1, ERS
#H 08, R6L
#H 8000, E6
MC_SET
#MC5_1, ERS
#H 08, R6L
#H A000, E6
MC_SET
#MC6_1, ERS
#H 08, R6L

SET BAUD RATE TO 1Mps (at 20MHz)

SET MAI LBOX TRANSM T RECEI VE

MC0- 151 NI TI ALI ZATI ON (WRI TE ALL H 00)

MC ADDRESS | NCREMENT
FI NI SHED UP TO MC15_8?

MDO- 15 | NI TI ALI ZATION (WRI TE ALL H 00)

MD ADDRESS | NCREMENT
FI NI SHED UP TO MD15_8?

TRANSM T MODE: CHANGE TO CAN NORMAL MODE, MB ORDER
CAN NORVAL MODE? GSR3=0?

MBO I D ALL MATCH
I NTERRUPT REQUEST TO CPU ; DI SALLOAED

I NTERRUPT REQUEST TO CPU ; DI SALLONED

MBO DATA LENGTH 8 BYTES
MDO 1D "H 00"

MB1 DATA LENGTH 8 BYTES
MBL ID "H 01"

MB2 DATA LENGTH 8 BYTES
MB2 1D "H 02"

MB3 DATA LENGTH 8 BYTES
MB3 I D "H 03"

MB4 DATA LENGTH 8 BYTES
MB4 | D "H 04"

MB5 DATA LENGTH 8 BYTES
MB5 | D'H 05"

MB6 DATA LENGTH 8 BYTES
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MOV. W  #H CDOO, E6 ; MB6 ID "H 06"

BSR MC_SET

MOV.L  #MC7_1, ER5

MOV. B #H 08, R6L ; MB7 DATA LENGTH 8 BYTES

MOV. W #H E000, E6 ; MB7 ID "H 07"

BSR MC_SET

MOV.L  #MC8_1, ER5

MOV. B #H 08, R6L ; MB8 DATA LENGTH 8 BYTES

MOV. W  #H 0001, E6 ; MBS ID "H 08"

BSR MC_SET

MOV.L  #MC9_1, ER5

MOV. B #H 01, R6L ; MB9 DATA LENGTH 8 BYTES

MOV. W  #H 2001, E6 ; MB9 ID "H 09"

BSR MC_SET

RTE
; ERE R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R EEEEEEE R
; * NAME / MESSAGE CONTROL REG STER SET UP *
; * FUNCTION / SETS ID FOR MAI LBOXES 0-9 AND DATA SI ZES *
; * INPUT / ER5S = START ADDRESS OF MESSAGE CONTROL REG STER n *
;o R6L = SETTING VALUE FOR DATA LENGTHS *
;o E6 = ID SETTING VALUES *
; * QUTPUT / - *
; LR R R EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEREEREEEEEEREEEREEEEEREEREEEEREEREEREREESEESESESE]
MC_SET EQU$

MOV.B  R6L, @R5 ; SET MBn DATA LENGTH

ADDS  #4, ER5 ; MDn_5

MOV. W  E6, @RS ; SET MBn ID

RTS
; LR R R EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEREEEREEEEEEEREEEEREEREERERESESESSE]
; * NAME / MAIN FLASH WRI TE ROUTI NE *
; * FUNCTI ON / CHECKS COMVANDS FROM MASTER, SETS NUMBER OF ERASE/ VRI TE *
; * INPUT / - *
; * QUTPUT / - *
; LR R R EEEEEEEEEEEEEEEEEEEEEEEEEREEEEEEEEEREEEEEEEEEREEEREREEEEEREREEREEREERESRESESESSE]

.SECTION  PROG2, CODE, LOCATE = H 10000

FLASH MAIN  .EQU  $

MOV. B #OK_COM R2L ;

BSR TX_COM ; TRANSM T OK COVMAND TO MASTER

BSR RX_COM ; RECEI VE COVMAND FROM MASTER

CWP.B  #FWE_ON COM R2L  ; RECEI VED ENABLE FWE TERM NAL COVVAND FROM

; MASTER?

BEQ SET_FVE_PIN ;

BRA ERROR 2 ;
SET_FVE_PI N:

MOV. B #H 01, ROL ;

MOV.B  ROL, @BDDR ; PORT BO OUTPUT

BSET  #0, @°BDR ; SET PORT BO TO "HI GH' OUTPUT, FVE TERM NAL “ON'

BSET. B #FLSHE, @CRX ; FLASH ENABLE

BTST  #7, @LMCRL ;. PVE=1?

BNE FVE_OK ;
ERROR_2:

BCLR  #4, @°ADR ; PORT A4 "LOW OUTPUT
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MOV. B #NG COM R2L ;

BSR TX_COM ; TRANSM T NG COMMAND TO MASTER
ERROR 3 NOP :

BRA ERROR_3 ;I NFINITE LOOP
FVE_OK: MOV. B #OK_COM R2L :

BSR TX_COM ; TRANSM T OK COVMWAND TO MASTER

MOV. W #MAXET, RO ; SET MAX NUMBER OF ERASES

MOV. W RO, @T_COUNT

MOV. W #MAXWT, RO ;' SET MAX NUMBER OF VRl TES

MOV. W RO, @\_COUNT

BSR WCVD :
CLEAR FVE_PI N:

BCLR #0, @BDR : SET PORT BO TO "LOW OUPUT AND FVE TERM NAL TO

. "OFF"

MOV. B #OK_COM R2L :

BSR TX_COM : TRANSM T OK COMMAND TO MASTER

SUB.L  ERO, ERO :

JWP @RO : JWP TO RESET
; R R R R R R R R R R R R R R R R EEEEEEEEEEEE R
; * NAME / MAIN ROUTINE FOR WRI TING, BLOCK ERASE *
: * FUNCTION / 128 BYTE WRI TE, BLOCK ERASE SUPPORT *
;% INPUT / - *
. * QUTPUT / - *
; EEEE R R R R RS SRR R R R SRR R EEEEEEEEEEEEEE R R R R R R R R R R R R R R R EEREREREREEREEREREEEREREREESERESESESESS]
VCMD . EQU $

Jemmm RECEI VE ERASE START ADDRESS AND NUMBER OF BLOCKS TO ERASE --------

BSR GET_EADR ;
CwP. B #0OK, ROL ;
BNE WCMD_ERR ; ERROR

MOV.L  #E_ADR ERL :
MOV.L  ER1, @_ADR _PTR :

NEXTBLOCK MOV.L @ ADR PTR ERL :
MV.L  @RL+ ER3 ;
MOV.L  ERL, @_ADR PTR ;
G- CHECK BLOCKSTART ADDRESS --------

BSR BLK_CHECK ; CHECK ERASE START ADDRESS

Cw,. B #OK, ROL ;

BNE WCMD_ERR ; ERASE START ADDRESS ERRCR
yemmmme- F- ZTAT ERASURE PROCESS --------

BSR BLK1_ERASE ; ERASURE

Cw,. B #OK, ROL ;

BNE WCMD_ERR ; ERASE ERROR

MOV. B @RASEBLOCK, R3L ;

DEC. B R3L ; DECREMENT NUMBER OF BLOCKS TO ERASE
MOV. B R3L, @RASEBLOCK ;
BNE NEXTBLOCK ; ERASE NEXT BLOCK

MOV. B #OK_COM R2L ;
BSR TX_COM : TRANSM T OK COMMAND TO MASTER
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ERROR 5

BSR
CwWP. B
BNE

MOV. B
BSR

BSR

BSR
Cw. B
BNE

MOV. L
ADD. L

BSR

BRA
RTS

WRI TING OF 128-BYTE UNI T

GET_WADR
#OK, ROL
WCMD_ERR

#REQUEST_COM R2L
TX_COM

GET_BUFFER

FWRI TE128
#OK, ROL
WCMD_ERR

@\ ADR, ER2
#128, ER2
ER2, @V ADR

@RESTSI| ZE, ERO
#0, ERO
WCVD_WLO

#OK_COM R2L
TX_COM
RX_COM
#FWE_OFF_COM R2L

WCMD_ERR

#H 04, ROL
ROL, @BDDR
#2, @BDR
#NG_COM R2L
TX_COM

ERRCR 5

GET DATA SIZE AND WRI TE START ADDRESS

GET 128-BYTE DATA, TRANSFER TO WRI TE AREA

GET WRI TE START ADDRESS, SIZE

ERROR

REQUEST MASTER FOR 128- BYTE DATA

WRI TI NG TO FLASH MEMORY (128- BYTE UNIT)

WRI TE ERROR

WRI TE AREA ADDRESS
ADD 128 TO ADDRESS

NUMBER OF BYTES FOR TRANSM T PROGRAM
RECEI VED ALL PROGRAMS?
RECEI VE NEXT 128- BYTE DATA AND WRI TE

TRANSM T OK COMVAND TO MASTER

RECEI VE COVMVAND FROM MASTER

RECEI VED COMVAND TO DI SABLE FWE TERM NAL FROM
MASTER?

PORT B2 OUTPUT
PORT B2 "LOW OUTPUT

TRANSM T NG COVWAND TO MASTER

I NFI NI TE LOOP

]

*

*

NAME / ROUTINE TO GET ERASE ADDRESS

*

FUNCTION / GET WRI TE START ADDRESS AND SI ZE. RETURN ERROR CCODE | N CASE OF ERROR *

; * INPUT / R2L = NUMBER OF ADDRESSES *
. * OUTPUT /| E_ADR = EACH ERASE START ADDRESS *
; R R R R R RS R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R
GET_EADR .EQU $

BTST #0, @XPR : RXPR0O=1?( FI Nl SHED RECEI VI NG MB0?)

BEQ GET_EADR ;

MOV. W  @Do_1, R2 ;

MOV.B  R2L, @RASEBLOCK  ; SAVE NUMBER OF BLOCKS TO ERASE

BSET #0, @RXPR ; WRITE “1” OR CLEAR “0” | RRO

CVMP.B  #ERASE_COM R2H : RECEI VED ERASE COMMAND FROM ; MASTER?
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BNE EADR_ERR ;
MOV.L  #E_ADR, ER3 ;
GET_LONG _EADR BSR RX_4 ;
DEC. B R2L ;I NCREMENT NUMBER OF BLOCKS TO ERASE
BNE GET_LONG_EADR ;
MOV. B #0OK, ROL ; SET OK FLAG
RTS
Jemmm- ERR ------mmmm e
EADR_ERR MOV. B #NG, ROL ; SET NG FLAG
RTS
; LR R E R E R EEEEEEEEEEEEEEEEEEEEESEEEEEEEEEEREEEEEEEEEEREREEEEEEEEEEEEEEEREEEEEEEEERERES]
; * NAME / ERASE BLOCK CHECK ROUTI NE *
; * FUNCTION / EVALUATE BLOCK BI T FROM ERASE START ADDRESS, SET RELEVANT REG STERS *
; * INPUT /  ER3 = ERASE START ADDRESS *
; * OUTPUT / ROL = RESULT FLAG (OK=H 00, NG=H 01) *
; EEEE SR SR SR SRR R R SRS E RS S SRR SRR RS SRR R R R R RS ERERERERREREERERREEREEREEEEEEEEEEEESESE]
BLK_CHECK . EQU $
MOV. B #0, R4AH ; INITIALI ZE BLOCK COUNTER
MOV. L #FLMCR1, ER6 ; SET FLMCR ADDRESS
MOV. L #EBR1, ER5 ; SET EBR1 ADDRESS
MOV. L  #( ( BLOCKADRL- FLASH MAI N) +USER RAM), ERO  ; SET EBRL TABLE
MOV. B #MAXBLK1, RAL ; SET 8 BLOCKS (EBR1)
CWP. L #CHK_ADR, ER3 ; ADDRESS H 8000
BCS BLK_CHK10 ; BLOCK START ADDRESS LESS THAN ADDRESS H 80007
MOV. L #EBR2, ER5 ; SET EBR2 ADDRESS
MOV.L  #( ( BLOCKADR2- FLASH _MAI N) +USER_RAM), ERO  ; SET EBR2 TABLE
MOV. B #MAXBLK2, RAL ; SET 4 BLOCKS (EBR2)
BLK_CHK10 MOV. L @ERO+, ERL ;
CWP. L ER1, ER3 ; MATCH TABLE ADDRESS?
BEQ BLK_CHK20 ;
ADD. B #1, RAH ;I NCREMENT BLOCK COUNTER
CwW,. B RAL, RAH ; NUMBER OF BLOCKS MAX?
BEQ BLK_ERR ; ERROR
BRA BLK_CHK10 ;
BLK_CHK20
MOV. B R4H, @LK_NO ; ERASE TARGET BLOCK
MOV. L ER1, @VF_ST ; SET ERASE START ADDRESS
MOV. L @ERO, ER2 , ERASE END ADDRESS
MOV. L ER2, @VF_ED ; SET ERASE FI NAL ADDRESS
MOV. B #OK, ROL ; NORVAL TERM NATI ON
RTS
R BLK ERR --------ccccccmmcnnccnnnennnn-
BLK_ERR MOV. B #NG, ROL ; ERASE BLOCK ADDRESS ERRCR
RTS
; R RS SRR RS S S SRR R R SRS E SRS ER RS SRR R R E R RS EEEEEEREE SRR R EEREEEEEEEEREREREEEEEESES
; * NAME / GET WRI TE START ADDRESS AND S| ZE ROUTI NE *
; * FUNCTION / GETS WRI TE START ADDRESS AND S| ZE. RETURNS ERROR CODE | N CASE OF ERROR *
;o * INPUT /- *
; * OUPUT / WADR = WRI TE START ADDRESS *
;o RESTSI ZE = WRI TE SI ZE *
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;o ROL = RESULT FLAG ( OK=H 00, NG=H 01) *
;**************************************************************************************
GET_WADR . EQU $

BSR RX_COM RECEI VE COWAND FROM MASTER

CWP. B #WRlI TE_COM R2L GOT WRI TE COMWWAND FROM MASTER?

BNE ADR_ERR

MOV. L #W ADR, ER3 GET WRI TE START ADDRESS

BSR RX_4

SUBS #4, ER3 W ADR ADDRESS

MOV. L @ER3, ER6

MOV. L ER6, Q. AST_JMP ADDRESS OF LAST JUWP (W ADR START ADDRESS)

AND. B #ST_ADR, R1L W ADR LOVER 8BI TS H 80 OR H 00?

BNE ADR_ERR ERROR | F @V ADR NOT H XXXXXX80, XXXXXX00

MOV. L #RESTSI ZE, ER3 GET WRI TE PROGRAM SI ZE

BSR RX_4

CWP. L #0, ER1 WRI TE BLOCK SI ZE ZERO?

BEQ ADR_ERR ERROR | F @RESTSI ZE = H 0000

MOV. B #OK, ROL SET OK FLAG

RTS
e ERR ----mmim i
ADR_ERR MOV. B #NG ROL SET NG FLAG

RTS

; * NAME / GET WRI TE DATA

; * FUNCTION / GETS WRI TE DATA FROM HOST

; * INPUT / RESTSIZE = WRITE SI ZE
; * OUTPUT / W BUF

hkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkk k ok kk k%

GET_BUFFER

BUFFEROO

BUFFERO1

BUFFER10

.EQU
MOV. L
WP, L
BCC

I NC.

L i v v B v v A

BNE

SUB.

| i i

BSR

- @

I NC.

BNE
RTS

= WRI TE DATA 128 BYTES

$

@RESTSI ZE, ER6
#128, ERG
BUFFER10

#W BUF, ER3

#H FF, R5L

R5L, @R3

#1, ER3

#W BUF+128, ER3
BUFFER0O

ER6, ER4
ER4, ER6

ER6, @RESTSI ZE
#W BUF, ER3
RX_COM

R2L, @R3

#1, ER3

RAL

BUFFERO1

#128, ER4

Y

*
*
*

*

SI ZE OF WRI TE PROGRAM
SI ZE OF WRI TE PROGRAM LESS THAN 128 BYTES?
ER6 <= 128

WRI TE DATA AREA

FI RST WRI TE H FF

FI NI SHED SETTI NG WHOLE DATA WRI TE AREA TO H FF?

ER4 = REMAI NI NG DATA SI ZE

WRI TE PROGRAM SI ZE = 0

SET START ADDRESS OF WRI TE DATA AREA

GET ONE BYTE EACH FROM MASTER FOR MB9 TO MBO
SAVE RECEI VED DATA TO WRI TE DATA AREA

| NCREMENT W BUF ADDRESS

RECEI VED REST OF DATA?
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SUB. L ER4, ER6 ; V\RI TE PROGRAM SI ZE- 128

MOV. L ER6, @RESTSI ZE ;

MOV. L #W BUF, ER3 ; SET START ADDRESS OF DATA WRI TE AREA
BSR RX_128 ;

RTS

Y

; * NAME / GET 1 BYTE ROUTINE *
; * FUNCTION / GET 1 BYTE OF DATA. INFINITE LOOP I N CASE OF ERROR *
;Y INPUT /- *
; * OUTPUT / R2L = RECEI VED DATA *

Y

RX_COM .EQU $
BTST #0, @XPR : RXPR0O=1?( FI Nl SHED RECEI VI NG NB0?)
BEQ RX_COM
MV.B  @DO0_1, R2L
BSET #0, @XPR ; WRITE “1” OR CLEAR “0" |RRO
RTS ;

Y

; * NAME / GET 4 BYTES ROUTI NE *
; * FUNCTION / GETS 4 BYTES OF DATA *
;* INPUT /- *
; * OUTPUT / ER2 *
LR R R R R R EEEEEEEEEEEEEEEEEEEEEREREREEEEEEEEEEREEEEEEEESEREEEEEEEEEREEREREEREREEEEEEES]

RX_4 EQU 8

BTST  #0, @GXPR ; RXPRO=1?(FI NI SHED RECEI VI NG MB0?)

BEQ RX_4

MOV.L  @DO_1, ERL

MOV.L  ERL, @R3 ; SAVE START ADDRESS RECEI VED TO @R3

ADDS  #4, ER3 ; | NCREMENT ER3 ADDRESS

BSET  #0, @GXPR ; WRITE “1" OR CLEAR “0" |RRO

RTS

R Y

; * NAME / TRANSM T 1 BYTE ROUTI NE *
; * FUNCTION / TRANSM TS 1 BYTE OF DATA FROM ARGUVENT *
; * INPUT / ReL = DATA TO TRANSM T *
i * OUTPUT / - *
X LR R R R R R EEESEEEEEEEEEEEEEEEEEREREREEEEEEEEEEEEEEEEEEEREREEREEEEERERERERESRERESREEEES]
TX_COM EQU 8

MV. B R2L, @/DO_1 ;

BSET  #1, @XPR L ; SET TXPRO TO “1"
TX_LOOP1 BTST  #1, @XACK L ; TXACK9=1?

BEQ TX_LOOP1 ;

BSET  #1, @XACK L ; WRITE “1" OR CLEAR “0" TXACK9

RTS

Y

; * NAME / GET 128 BYTES ROUTI NE .
: * FUNCTION / GET 128 BYTES OF DATA FROM MASTER MB1- 8( GETS 64 BYTES TW CE) *
; * INPUT / ER3(#W BUF) *
; * OUTPUT / @R3(W BUF) .

B R LY

RX_128 .EQU $
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MOV.B  #2, ROH :

RX_128_LOCOP1 MOV.B  @XPR ROL :
R B #H 01, ROL :
CWP.B  #H FF, ROL :
BNE RX_128_LOOP1 ;

RX_128_LOOP2 BTST #0, @XPR_L :
BEQ RX_128_LOOP2 :
MOV. W #64, R4 :
MOV.L  #MD1_1, ERS :
MV.L  ERS, ER6 :
EEPMOV. W :
MOV. W  @RXPR, EO ;
OR'W  #H FEO1, EO :
MOV. W  EO, @XPR ;
MOV.L  ERS6, ER3 :
DEC.B  ROH :
BNE RX_128_LOOP1 :
RTS

*

; FUNCTION / WRI TES 128 BYTES, VERI Fl ES

; * INPUT / @V ADR = WRI TE ADDRESS

;o @V BUF 128- BYTE WRI TE DATA
*

; @\T_COUNT = MAX WRI TES
; * OUTPUT / ROL

= RESULT FLAG (OK=H 00, NG=H 01)

COUNTER=2

RXPR1- 7=ALL 1?

TRANSFER SOURCE : MD1_1
TRANSFER DESTI NATI ON : W BUF
MD1_1-MD8_8 -> W BUF BLOCK TRANSFER

WRITE “1” OR CLEAR "0" RXPR1-8
SAVE W BUF+128 TO ER3

DECREMENT COUNTER

128 BYTES RECEI VED? ( TWO FETCHES)

Y

; * NAME / FLASH NOM NAL 128-BYTES WRI TE ROUTI NE

*

*

kkkkkkkkkkhkkkkkkkkkkkkkhkhkhkkkkkkkkkkkhkhkkkkkkkkkkkkkkkkkkkkkkkkkkkkkk kk kk k%

FWRI TE128

EQU $

MOV. W #H 5A5F, RO ;

MOV. W RO, @GRSTCSR

MOV. W #128, R4

MOV. L #W BUF, ERS

MOV. L #BUFF, ER6

EEPMOV. W ;

MOV. L #FLMCR1, ER6 ;

MOV. W #W.OOP1, RO

BSET. B #SWE, @R6 )
FWRTE10 DEC. W  #1,R0 ;

BNE FWRTE10: 16

XOR'W RO, RO ;

MOV. W RO, @QOUNT

WDT | NI TI AL SETTI NGS

W BUF -> BUFF BLOCK TRANSFER

FLAG CONTROL REG STER PO NTER

SET SVE BIT
WAI T AFTER SWE SETTI NGS ( OVER 1pS)

CLEAR VRI TE COUNTER

; I'NI TI AL VERI FI CATI ON

BSR FVRI TEVF ;
CVWP.B  #OK, ROL
BEQ FVRTE40 ;
CVWP.B  #WNG ROL
BEQ FVRTE30 ;

I NI TI AL PROGRAM VERI FY

INI TI AL VERI FY COVPLETED

WRI TE COVPLETI ON ERROR
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FWRTE15

FWRTE35

I'NI TI AL WRI TE( THERE ARE SUPPLEMENTAL WRI TES) ======

MOV. L
MOV. L
BSR
BSR

:

BNE

NORMAL WRI TE (NO SUPPLEMENTAL WRI

MOV. L
MOV. L
BSR
BSR
CWP. B
BEQ

C\P. B
BEQ

MOV. W
I NC. W
MOV. W
MOV. W
cwP. W
BNE

ABNORVAL TERM NATI ON

MOV. W
BCLR B
DEC. W
BNE

MOV. B
RTS

ABNORVAL TERM NATI ON

MOV. W
BCLR B
DEC. W
BNE

#BUFF, ER2
#TI ME30, ER3
FWRI TE

FVWRI TEVF
ROL, @/F_RET
#ONBUFF, ER2
#TI MELO, ER3
FWRI TE
@/F_RET, ROL
#0OK, ROL
FWRTE40

#WNG, ROL
FWRTE30

@OUNT, RO
#1, RO

RO, @OUNT
#OW COUNT, RO
FWRTE15

#BUFF, ER2
#T1 ME200, ER3
FWRI TE

FWRI TEVF
#0OK, ROL
FWRTE40

#WNG, ROL
FWRTE30

@OUNT, RO
#1, RO

RO, @OUNT
@\T_COUNT, EO
EO, RO
FWRTE20

#W.OOP100, RO
#SVIE, @ER6
#1, RO
FWRTE35: 16

#NG, ROL

#W.OOP100, RO
#SWE, GERG
#1, RO
FWRTE45: 16

T

REVRI TE DATA

APPLY P PULSE (30uS)
PROGRAM

PROGRAM VERI FY
SUPPLEMENTAL WRI TE DATA

APPLY P PULSE (10pS)
SUPPLEMENTAL PROGRAM

PROGRAM COVPLETE

WRI TE COVPLETI ON ERROR

WRI TE COUNTER @COUNT+1

DETERM NE NUMBER OF TI MES(NUMBER OF SUPPLENENTAL
VRl TES)

E) —======

REVRI TE DATA

APPLY P PULSE( 200pS)
PROGRAM

PROGRAM VERI FY

PROGRAM COVPLETE

WRI TE COVPLETI ON ERROR

WRI TE COUNTER @COUNT+ 1

DETERM NE NUMBER OF TI MES ( MAX NUMBER OF W\RI TES)

CLEAR SVE BIT
WAI T AFTER DI SABLI NG SWE ( OVER 100pS)

SET NG

CLEAR SVE BIT
WAI T AFTER DI SABLI NG SWE ( OVER 100pS)
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MOV. B #OK, ROL ; SET K

RTS
; ERE R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R
; * NAME / WRI TE VERI FY *
; * FUNCTION / VERIFY TARGET ADDRESS. CREATE REWRI TE DATA *
; * INPUT / ERG = FLMCR REG STER ADDRESS *
Dok @VADR = WRI TE ADDRESS *
Dok @VBUF = 128-BYTE WRI TE DATA *
ok @UFF = 128- BYTE REWRI TE DATA *
. * OUTPUT /| @UFF = 128- BYTE REWRI TE DATA *
Dok @WBUFF = 128 BYTES SUPPLEMENTAL WRI TE DATA *
Do ROL = RESULT OF VERIFY (OK=H 00, NG=H 01, WNG=H 02) *
; EEEE R R R R RS E SRR EE SRR EEEE R E R EEE R R R R R R R R R R R R R R R R R EEEEEEEEEREREEREREREREESERESEESS]
FWRI TEVF .EQU $

MOV. W #H FFFF, RS : DUMMWY VR TE DATA FOR ADDRESS LATCH

MOV.L  #BUFF, ERL ; DATA BUFFER FOR REVRI TE

MOV.L  #W BUF, ER2 ; DATA BUFFER FOR WRI TE

MOV.L @V ADR ER4 : VRl TE ADDRESS FOR FLASH ROM
; ======== DATA BUFFER FOR SUPPLEMENTAL WRI TE ===========

MOV.L  #OWBUFF, ER3 : DATA BUFFER FOR SUPPLEMENTAL WRI TE

MOV. W #W.OOP4, EO

BSET. B #PV, @R6 . SET PV BIT
FW/F10 DEC. W #1, EO : WAI T AFTER ENABLI NG PV (OVER 4pS)

BNE FW/F10: 16
FW/F20 MOV. W #W.OOP2, EO

MOV. W RS, @R4 ; DUMMY VIRl TE( LATCH)
FW/F30 DEC.W  #1, EO : LATCH WAI T(OVER 2uS)

BNE FW/F30: 16

MV. W  @R4+, RO : FLASH ROM DATA
; ======== CREATE SUPPLEMENTAL WRI TE DATA =============

MOV. W  @RL, EO : INITIAL WRITE (ONLY USED 6 TI MES)

ORW RO, EO ; @OUNT = 0,1,2,3,4,5 VALI D DATA

MOV. W  EO, @R3 ; @OUNT = 6-999 | NVALI D DATA

ADDS #2, ER3

NOT.W RO

MOV. W  @R2, EO

ORW RO, EO : REVERSE DATA OR WRI TE DATA

MOV. W  EO, @Rl ; SET REWRI TE DATA

ADDS #2, ER1

MOV. W @R2+, EO

AND. W  EO, RO : WHEN READ DATA IS 0 AND WRITE DATA IS 1

BNE FW/F70 ; TO UNABLE TO WRI TE ERROR

CWP.L  #WBUF+128, ER2

BNE FW/F20 . VERIFY 128 BYTES

MOV. W #W.OOP2, EO

BCLR B #PV, @R6 . CLEAR PV BIT
FW/F40 DEC. W #1, EO ; WAI T AFTER DI SABLI NG PV ( OVER 2uS)
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BNE FW/F40: 16

MOV. B #NG, ROL ; SET NG

MOV. L #BUFF, ERL ; START ADDRESS OF REVRI TE DATA
FW/F50 MOV. W  @ERLl+, EO

CWP. W R5, EO ;1S 128- BYTE REWRI TE DATA ALL ; FF?

BNE FW/F60 ; TO VERIFY ERROR | F NOT H FF

CWP. L #BUFF+128, ER1

BNE FW/F50 ; CONFI RM 128 BYTES

MOV. B #OK, ROL ; SET OK
FW/F60 RTS
[ FLASH ROM ERR === -----mmmmmmmecas
FW/F70 MOV. W #W.OOP2, EO

BCLR B  #PV, @R6 ; CLEAR PV BIT
FW/F80 DEC. W  #1, EO ; WAIT AFTER DI SABLI NG PV( OVER 2pS)

BNE FW/F80: 16

MOV. B #WNG, ROL ;. SET WNG

RTS
i R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R EEEE
; * NAME / WRI TE ROUTI NE *
; * FUNCTION / WRITES TO TARGET ADDRESS *
; * INOUT / ER6 = ADDRESS OF FLMCR REG STER *

;o @V ADR = WRI TE ADDRESS *
;o ER2 = WRI TE START ADDRESS ( REWRI TE DATA or SUPPLEMENTAL WRI TE DATA) *
;o* ER3 = P BIT SET TIME (10uS or 30uS or 2000uS) *
; * QUTPUT / - *
; LR EEE R EEEEEEEEEEEEEEEEEEEEEREEEEEEEEEEEEEREEEEEREREREEEEEREEREEREEEEEREEREEREESEESREESEESSE]
FWRI TE .EQU $

MOV. L @V ADR, ER1L ; WRI TE ADDRESS

MOV. W #128, EO
FWRT10 MOV. B @ER2+, ROL ; REVWRI TE DATA(I N BYTE UNI TS)

MOV. B ROL, @ER1 ; DUMWY WRI TE(I N BYTE UNI TS)

ADDS #1, ERL

DEC. W  #1, EO

BNE FWRT10 ; REPEAT FOR 128 BYTES

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

MOV. W RO, @CSR ; SET WATCHDOG TI MER

MOV. W #W.OOP50, EO

BSET. B #PSU, @GR6 ; SET PSU BI T
FWRT20 DEC. W  #1, EO ; WAIT AFTER ENABLI NG PSU( OVER 50uS)

BNE FWRT20: 16

; ======= APLLY WRI TE PULSE

BSET. B #P, @GER6
DEC. L #1, ER3
BNE FWRT40: 16

SET P BI T(WRI TE)

WRI TE TI ME: 10pS or 30uS or ; 200uS

MOV, W
BCLR B

#WLOOP5, EO
#P, @GR6

CLEAR P BI T
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FWRT50

FWRT60

DEC. W  #1,EO
BNE FWRT50: 16

MOV. W #W.OOP5, EO
BCLR. B  #PSU, @R6
DEC. W  #1, EO

BNE FWRT60: 16
MOV. W #H A500, RO

MOV. W RO, @CSR
RTS

: WAIT AFTER DI SABLI NG P(5puS)

; CLEAR PSU BIT
; WAIT AFTER DI SABLI NG PSU( OVER 5uS)

; STOP WATCHDOG TI MER

B R R R R

; * NAME / ERASE 1 FLASH BLOCK ROUTI NE

; * INPUT /  ER6

; * FUNCTION / ERASES DESI GNATED BLOCK OF FLASH *
= ADDRESS COF FLMCR REG STER *

ER5 = ADDRESS OF EBR REG STER *

@VF_ST = ERASE START ADDRESS *

@VF_ED = ERASE FI Nl SH ADDRESS *

@LK_NO = BIT NUMBER OF ERASE TARGET BLOCK *

@ET_COUNT = MAX NUMBER OF ERASES *

= RESULT FLAG( OK=H 00, NG=H 01) *

; * QUTPUT / ROL

Y

BLK1_ERASE

BLK1_10

;======= | NI TIAL VERI FY

, ======= ERASE & VERI FY

BLK1_20

. EQU $
MOV. W #H 5A5F, RO
MOV. W RO, @GRSTCSR

MOV. W #W.OOP1, RO
BSET. B #SWVE, @R6
DEC.W #1,R0

BNE BLK1_10: 16

XOR'W RO, RO
MOV. W RO, @QOUNT

; WOT INITIAL SETTI NGS

: SET SVE BI T
: WAIT AFTER ENABLI NG SWE( OVER 1pS)

; CLEAR ERASE COUNTER

BSR FERASEVF
CWP.B  #OK, ROL
BEQ BLK1_40

; INITIAL ERASE VERI FY

; INITIAL VERI FY COVPLETED

BSR FERASE
BSR FERASEVF
CWP. B #0OK, ROL
BEQ BLK1_40

MOV. W @OUNT, RO
INC.W  #1, R0

MOV. W RO, @OUNT
MOV. W  @T_COUNT, EO
CVWP.W  EO, RO

BNE BLK1_20

;. ERASE
; ERASE VERI FY

; ERASE COWPLETED

; ERASE COUNTER @DOUNT+ 1

; DETERM NE NUMBER OF ERASES( MAX NUMBER OF ERASES)
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R ABNORVAL FI NI SH-

BLK1_30 MOV. W #W.0OP100, RO

BCLR B #SVE, @RS6 ; CLEAR SVE BIT
BLK1_35 DEC.W  #1, RO ; WAIT AFTER DI SABLI NG SWE( OVER 100uS)

BNE BLK1_35: 16

MV. B #NG ROL ; SET NG

RTS
R NORMAL FI NI SH - == === oo e e e e e
BLK1_40 MOV. W #W.0OP100, RO

BCLR B #SVE, @RS6 ; CLEAR SVE BI T
BLKL_45 DEC W #1,R0 ; WAIT AFTER DI SABLI NG SWE( OVER 100uS)

BNE BLK1_45: 16

MOV. B #OK, ROL ; SET oK

RTS
z LR R R E R R R R R R R R R R SRR R EEEEEEEEEEEEEE SRR EEEEEEEEEEEEEREEEREEEEEEEREEEEEEEEEEEEEEEESESE]
; * NAME / ERASE VERI FY ROUTI NE *
; * FUNCTION / VERIFIES ERASURE OF SPECI FI ED BLOCK *
; * INPUT /| ERG = ADDRESS OF FLMCR REG STER *
;o @VF_ST = VERI FY START ADDRESS *
;o @VF_ED = VER FY END ADDRESS *
; * OUTPUT / ROL = VERI FY RESULT(OK=H 00, NG=H 01) *
. ERE R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R EE R
FERASEVF EQU$

MOV.L  @VF_ST, ERL

MOV.L  @VF_ED, ER2

MOV. W  #H FFFF, EO ; DUMMY WRI TE. ERASE VERI FY DATA

MOV. W #W.OOP6, RO

BSET.B #EV, @R6 ; SETEVBIT
VRF10 DEC.W  #1,R0 ; WAIT AFTER ENABLI NG EV( OVER 61S)

BNE VRF10: 16
VRF30 MOV. W #W.0OP2, RO

MOV. W  EO, @RL ; DUMW VIRl TE( ADDRESS/ LATCH)
VRF40 DEC W #1,R0 ; WAI T AFTER LATCH( OVER 2uS)

BNE VRF40: 16

MOV. W  @RL+, RO

CWP.W  EO, RO ; VERIFY

BNE VRF60 ; WHEN TARGET ADDRESS NOT ERASED, END

OW.L  ERLER2

BNE VRF30

MOV. W #W.OOP4, RO

BCLR B #EV, @R6 ; CLEAR EV BIT
VRF50 DEC. W #1,RO ; WAIT AFTER DI SABLI NG EV( OVER 4S)

BNE VRF50: 16

MOV. B #OK, ROL ; SET OK FLAG

RTS
R FERASEVF ERR - -----------mmmmmmmmnmn-
VRF60 MOV. W #W.OOP4, RO

BCLR B #EV, @R6 ; CLEAR EV BIT
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VRF70 DEC. W #1, RO ; WAIT AFTER DI SABLI NG EV( OVER 4uS)

BNE VRF70: 16

MOV. B #NG, ROL ;. SET NG FLAG

RTS
i LR R R E R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R EEEEEEEEEEEEEEEEEEESESE]
; * NAME / ERASE ROUTI NE *
; * FUNCTION / ERASES SPECI FI ED BLOCK *
; * INPUT / ER6 = ADDRESS OF FLMCR REG STER *
;o ER5 = ADDRESS OF EBR REQd STER *
;o @LK_NO = BI T NUMBER OF TARGET BLOCK FOR ERASURE *
; * QUTPUT / - *
; EE R SR SR SRS R R R R SRR E SRS SRR RS E SRR R R R R RS EREREEEEREREEREEREEEEEEEESES]
FERASE . EQU $

MOV. B @BLK_NO, ROH

BSET. B ROH, @R5 ; SET TARGET BLOCK BIT I N EBR

MOV. W #H A57C, RO ; 25MHZ (20.8nB )

MOV. W RO, @CSR ; SET WATCHDOG TI MER

MOV. W #W.OOP100, RO

BSET. B #ESU, @GER6 ; SET ESU BI'T
FERS10 DEC. W #1,R0 ; WAIT AFTER ENABLI NG ESU( OVER 100uS)

BNE FERS10: 16

MOV. L #TI1 MEL0OOO, ERO ;o 10nt
; ======= APPLY ERASE PULSE

BSET. B #E, @GER6 ; SET E BI T( ERASE)
FERS20 DEC. L #1, ERO ; ERASE TI ME: 10nS

BNE FERS20: 16

MOV. W #W.OOP10, RO

BCLR. B #E, GER6 ; CLEAR EBIT
FERS30 DEC. W #1, RO ; WAIT AFTER DI SABLI NG E( OVER 10uS)

BNE FERS30: 16

MOV. W #W.OOP10, RO

BCLR. B #ESU, @R6 ; CLEAR ESU BI' T
FERS40 DEC.W #1,R0 ; WAIT AFTER DI SABLI NG ESU BI T( OVER 10uS)

BNE FERS40: 16

MOV. W #H A500, RO

MOV. W RO, @CSR ; STOP WATCHDOG Tl MER

MOV. B @LK_NO ROH

BCLR. B ROH, @&R5 ; CLEAR ERASE TARGET BLOCK IN EBR

RTS

; TABLE OF START ADDRESSES FOR ERASE TARGET BLOCKS
CALIGN 2

BLOCKADRL EQU$
. DATA. L H 00000000 ; EBO  4KBYTE
. DATA. L H 00001000 ; EBL  4KBYTE
. DATA. L H 00002000 ; EB2  4KBYTE
. DATA. L H 00003000 ; EB3  4KBYTE
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. DATA. L H 00004000 ; EB4  4KBYTE
. DATA. L H 00005000 ; EB5  4KBYTE
. DATA. L H 00006000 ; EB6  4KBYTE
. DATA. L H 00007000 ; EB7  4KBYTE
. DATA. L H 00008000 ; END_ADRESSL
BLOCKADR2 .EQU
. DATA. L H 00008000 ; EB8 32KBYTE
. DATA. L H 00010000 ; EB9 64KBYTE
. DATA. L H 00020000 ; EBL0 64KBYTE
. DATA. L H 00030000 ; EBLl 64KBYTE
. DATA. L H 00040000 ; END_ADRESS2
. DATA. L H 00000000 ;. DUMWY
. DATA. L H 00000000 ;. DUMWY
. DATA. L H 00000000 ;. DUMWY
. DATA. L H 00000000 ;. DUMWY
ENDFI LE . EQU
. ENDIJ
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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
(iii) prevention against any malfunction or mishap.

Notes regarding these materials

1. These materials are intended as a reference to assist our customers in the selection of the Renesas
Technology 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.

REJ06B0138-01000/Rev.1.00 September 2003 Page 56 of 56



	Cover
	Introduction
	Contents
	1. Specifications
	2. Operation Overview
	3. Operation Explanation
	4. Software Explanation
	5. Flow Chart
	6. Hardware Explanation
	7. Circuit Figure
	8. Programming List
	Cautions

