ROHM

Application Note

Wi-SUN module for B-Route, Enhanced HAN

BP35C0-J11 B-Route Communication

Version 1.0.1
Overview

This document describes procedures and command usage examples when performing B-Route communication using the Wi-SUN module BP35C0-
J11.
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BP35C0-J11 B-Route Communication Application Note

1. Futures

The features of this module are described below:
One-hop relay communication via relay, allows for extended wireless communication range
Sleeping-device (Low power consumption) mode enables battery-powered operation
Dual-mode with simultaneous operation of B-route (handset) and enhanced-HAN (base unit)
Compatible with firmware OTA update function
Robust security PANA authentication, AES encryption
Utilizes a 920MHz band radio frequency that is well-known for its diffraction characteristics

Able to control the protocol stack function in a binary command communication via UART

 Network configuration

ltem Contents
B-route terminal maximum number of connections 1 set
HAN maximum number of devices connected 17 sets (if incl. B-route, will be 16-sets)
Maximum number of relays 1 Hop
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Figure 1. Network Configuration Example
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2. Application Configuration:
Describes the application configuration for communication with the Smart meter described in this Application note.

To connect this module with the smart meter, the user must implement the module control application and the ECHONET-Lite
application (HEMS Controller).

Lower layer connections are performed by the module control application, and the connection with the smart meter is done by using

the ECHONET-Lite application.
Detailed specification of the ECHONET-Lite Application section is available from the ECHONET Consortium,

ECHONET-Lite
- Application
Ggfel
- V + Module control

Smart meter
HEMS controller

Figure 2. Application Configuration

Please refer ‘bp35c0-j11 Start up manual’ when developing and confirming the application.
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3. Pre-preparation

In order to establish a connection with the Electricity Smart Meter, you will need a B-route Authentication ID and password. Please
apply for a B-route connection to the electricity company or other meter installer or HEMS service provider in advance and obtain a
B-route authentication ID and password. Please contact your power company or HEMS service provider for details on how to apply.
(see Figure 3 and Figure 4.) From: article HEMS-smart meter B-route (low voltage power meter) Operational guidelines.

https://www.meti.go.jp/committee/kenkyukai/shoujo/smart _house/pdf/009 s03 00.pdf
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Figure 3. Basic operating flow of smart meter B-route: at opening
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Figure 4. B-route authentication ID and password contents allocated by power company, etc.,
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4. Sequence

This chapter explains the command sequence from controlling UART IF of BP35C0-J11 to communicating with a power smart meter.

The connection is made using the B-route authentication ID and password distributed by the power company.
The module performs an active scan with the last 8 characters of the B-route authentication ID specified in the Pairing ID to find the
channel on which the connected power smart meter is operating. Set the channel of the power smart meter that responds to the active

scan to the module and make a connection to the power smart meter.

Once the connection is complete, save the channel on the smart meter. After the connection is made, the power data is sent and
received.

* By maintaining and setting the channel of the power smart meter in the host application after pairing, it is possible to connect without
active scanning the next time you connect.

* If the module is operated with Dual mode, it can be connected to the smart meter as a B-route end device.

The overall flow is briefly as follows.

Initial set up

V2

Active scan

22

Connection

Z

TX/Rx data

Figure 5. Flow of the entire application

The details of sequence are listed on the next page.
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Pairing sequence

Extemal control
Smart meter Module (Dual) application
Reset Hardware
o
a L Notify Startup Completion
3 Dual
"q",) Setup Initial Settings Request Arbitrary channel (Make resetting of the
2 - channel after completion of scanning)
.0 Setup Initial Settings Response
- | &
c Set Route-B PANA Authentication
= Information Request Route-B authentication ID and password
Set Route-B PANA Authentication
Information Response
scan time
c Enhanced Beacon Request e Execute Active Scan Request Pairing ID: Last eight characters of Route-B
3 (Route-B authentication ID) authentication ID
7] . |
[ < e
2 L Enhanced Beacon Execute Active Scan Notification
° with scan result |Retain the channel notified
< Repeat by the number of channels =% .
L Execute Active Scan Response
Dual
| Setup Initial Settings Request Channel responded by the active scan
Setup Initial Settings Response
Initiate Route-B Operation Request
Enhanced Beacon Request (Route-B authentication ID) |
L Enhanced Beacon
Initiate Route-B Operation Response
B Open UDP Port Request .lPort3610 (ECHONET-Lite)
L Open UDP Port Response
c Initiate Route-B PANA Request o
.0 PANA-Client-Initiation
"6 1 Initiate Route-B PANA Response
o
c
c
o
) PANA sequence
L PANA-Auth-Request(PANA_SUCCESS) Notify PANA Authentication Result
(authentication succeeded) "
PANA-Auth-Answer(Complete) I Sayg the channel retained by successful
|pairing
UDP data(INF)
* Notify Data R ti
b bty Data Reception Receive Smart Electric Energy Meter
Capability (INF) Notification.
Pairing complete
Figure 6. B-route pairing sequence
© 2020 ROHM Co., Ltd. No. 63AN028E Rev.001
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Data transmission sequence

Smart meter

Module (Dual)

External control
application

UDP data(Get)

Transmit Data Request Requestthe measured value of

/|

Tx/Rx data

UDP data(Get_Res)

accumulated power on schedule
Transmit Data Response |

) ) Obtain the measured value of
Notify Data Reception .| accumulated power on schedule

Figure 7. B-route data Send/Receive sequence
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5. Command
Use the sequence command log to explain the sequence of connections to the Power smart meter and the commands used in the

data transmission sequence. For more detailed command specifications, see the J11 UART-IF command specification.

5.1 Initial setting

Highlighted Color in the table: command code, command data block, ECHONET Lite

No. Command name UART command sample

F1 Reset Hardware Request DO EA83 FC 00 D9 00 04 04 16 00 00

F2 Notify Startup Completion DO F9 EE 5D 60 19 00 04 03 91 00 00

F3 Set Initial Settings Request DO EA 83 FC 00 5F 00 08 03 A0 00 09 05 00 04 00

F4 Set Initial Settings Response D0 F9 EE 5D 20 5F 00 05 03 98 00 01 01

F5 Set Route-B PANA Authentication | DO EA 83 FC 00 54 00 30 03 BD 09 D4 30 30 31 31 32 32 33 33 34 34 35 35
Information Request 36 36 37 37 38 38 393941414242 43 43 44 44 45 45 46 46 30 31 32 33 34

3536 37 38394142

F6 Set Route-B PANA Authentication | DO F9 EE 5D 20 54 00 05 03 8D 00 01 01

Information Response

F1: Reset Hardware Request [command: 0x00D9]
[F1 UARTCommand] DO EA 83 FC 00 D9 00 04 04 16 00 00

&
Unique | Command | Message | Header block | Data block
code code length checksum checksum

F2: Notify Startup Completion [command: 0x6019]
[F2 UARTCommand] DO F9 EE 5D 60 19 00 04 03 91 00 00

F3: Set Initial Settings Request [command: 0x005F, Operation mode: 0x05, HAN sleep function sefting: 0x00, channel: 0x04, Transmission power: 0x00]
[F3 UARTCommand] DO EA 83 FC 00 5F 00 08 03 A0 00 08 05 00 04 00

Sleep CH4

mode | Disabled | 022 5MHz | 20™W

F4: Set Initial Settings Response [command: 0x205F, Response result: 0x01]
[F4 UARTCommand] DO F9 EE 5D 20 5F 00 05 03 98 00 01 01

F5: Set Route-B PANA Authentication Information Request
[command: 0x0054,
Route-B Authentication ID: 0x3030313132323333343435353636373738383939414142424343444445454646,
Password: 0x303132333435363738394142]
* Route-B Authentication ID: Convert "001122334455667 78899AABBCCDDEEFF" to hexadecimal as an ASCII code
* Password: Convert "0123456789AB" to hexadecimal as an ASCII code
[F5 UARTCommand] DO EA 83 FC 00 54 00 30 03 BD 09 D4 30 30 31 31 32 32 33 33 34 34 35 35
36 36 37 37 38 38 39 30 41 41 42 42 43 43 44 44 45 45 46 46 30 31 32 33 34 35 36 37 38 39 41 42

F6: Set Route-B PANA Authentication Information Response [command: 0x2054, Response result: 0x01]
[F6 UARTCommand] DO F9 EE 5D 20 54 00 05 03 8D 00 01 01

© 2020 ROHM Co., Ltd. 9/16 No. 63AN028E Rev.001
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5.2 Active scan

Highlighted Color in the table: command code, command data block, ECHONET Lite

[ No. | Command name | UART command sample
F7 Execute Active Scan Request DO EA83 FC 0051001203 9C 04 1D 06 00 03 FF FO 01 43 43 44 44 45
45 46 46

F8 Execute Active Scan Result DO F9 EE 5D 40 51 00 06 03 AB 00 05 01 04
Notification (no response)
Execute Active Scan Result DO F9 EE 5D 40 51 00 12 03 B7 06 BA 00 0C 01 00 50 C2 FF FE DC 28 22
Notification (with response) BC DE DE

F9 Execute Active Scan Response D0 F9 EE 5D 20 51 00 05 03 8A 0001 01

F7: Execute Active Scan Request [command: 0x0051, Scan time: 0x06, Scan channel: 0x0003FFFO, 1D setting: 0x01, Paring ID: Ox4343444445454646]
* Pairing ID: Convert the last 8 characters of Route-B authentication 1D "001122334455667 78899AABBCCDDEEFF" to hexadecimal as ASCIl code
[F7 UARTCommand] DO EA 83 FC 00 51 00 1203 9C 04 1D 06 00 03 FF FO 01 43 43 44 44 45 45 46 46
oy
9.64ms < 64 Paring 1D Paring
= about 640ms set 1D

F&: Execute Active Scan Result Notification (no response) [command: 0x4051, Scan result: 0x01, Channel: 0x04]
* Receive as many channels as you require (smart meter responds with ch12.)
[F8 UARTCommand] DO F9 EE 5D 40 51 00 06 03 AB 00 05 01 04

Not Scan channel
responded CH4

F&: Execute Active Scan Result Notification (with response) [command: 0x4051, Scan result: 0x00 or 01, Channel: 0x04-11,
Number of scans: 0x01, MAC address: 0x0050C2FFFEDC2822, PAN ID: 0xBCDE, RSSI: 0xDE]
* Receive as many channels as you require (smart meter responds with ch12.)

[F8 UARTCommand] DO F9 EE 5D 40 51 00 06 03 AB 00 06 01 05

[F8 UARTCommand] DO F9 EE 5D 40 51 00 06 03 AB 00 07 01 06

[F8 UARTCommand] DO F9 EE 5D 40 51 00 06 03 AB 00 08 01 07

[F8 UARTCommand] DO F9 EE 5D 40 51 00 06 03 AB 00 09 01 08

[F8 UARTCommand] DO F9 EE 5D 40 51 00 06 03 AB 00 0A 01 09

[F8 UARTCommand] DO F9 EE 5D 40 51 00 06 03 AB 00 0B 01 OA

[F8 UARTCommand] DO F9 EE 5D 40 51 00 06 03 AB 00 0C 01 0B

[F8 UARTCommand] DO F9 EE 5D 40 51 00 12 03 B7 06 BA 00 0C 01 00 50 C2 FF FE DC 28 22 BC DE DE

° '\o °
Scan channel 1 device Smart meter Smart meter Reception RSSI
CH12 MAC address PAN ID -34dBm

Responded

[F8 UARTCommand] DO F9 EE 5D 40 51 00 06 03 AB 00 OE 01 0D
[F8 UARTCommand] DO F9 EE 5D 40 51 00 06 03 AB 00 OF 01 OE
[F8 UARTCommand] DO F9 EE 5D 40 51 00 06 03 AB 00 10 01 OF
[F8 UARTCommand] DO F9 EE 5D 40 51 00 06 03 AB 00 11 01 10
[F8 UARTCommand] DO F9 EE 5D 40 51 00 06 03 AB 00 12 01 11

F9: Execute Active Scan Response [command: 0x2051, Response result: 0x01]
[F9 UARTCommand] DO F9 EE 5D 20 51 00 05 03 8A 00 01 01

© 2020 ROHM Co., Ltd. 10/16 No. 63AN028E Rev.001
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5.3 B-route Connection

Highlighted Color in the table: command code, command data block, ECHONET Lite

No. Command name UART command sample

F10 | Set Initial Settings Request (using DO EA 83 FC 00 5F 00 08 03 A0 00 11 05 00 OC 00
scan results)

F11 Set Initial Settings Response D0 F9 EE 5D 20 5F 00 05 03 98 00 01 01

F12 | Initiate Route-B operation Request DO EA 83 FC 00 53 00 04 03 90 00 00

F13 | Initiate Route-B operation Response DO F9 EE 5D 20 53 00 11 03 98 06 BA 01 0C BC DE 00 50 C2 FF FE DC 28

22 DE
F14 | Open UDP Port Request DO EA 83 FC 00 05 00 06 03 44 00 28 OE 1A
F15 | Open UDP Port Response DO F9 EE 5D 20 05 00 05 03 3E 00 01 01
F16 | Initiate Route-B PANA Request DO EA 83 FC 00 56 00 04 03 93 00 00
F17 | Initiate Route-B PANA Response DO F9 EE 5D 20 56 00 05 03 8F 00 01 01
F18 | Notify PANA Authentication Result DO F9 EE 5D 60 28 00 0D 03 A9 04 36 01 00 50 C2 FF FE DC 28 22
F19 | Notify Data Reception (INF) DO F9 EE 5D 60 18 00 38 03 C4 OE 1C FE 80 00 00 00 00 00 00 02 50 C2

FF FE DC 28 22 OE 1A OE 1A BC DE 00 02 DE 00 19 10 81 00 01 02 88 01
05 FF 01 73 01 EA 0B 07 DF 08 1F 15 1E 00 00 00 0D AC

F10- Set Initial Settings Request [command: 0x005F, Operation mode: 0x05, HAN sleep function setting: 0x00, channel” 0x0C, Transmission power: 0x00]
* Change to CH12 that received a response from smart meter
[F10 UARTCommand] DO EA 83 FC 00 5F 00 08 03 AD 00 11 05 00 0C 00

F11:Set Initial Settings Response [command: 0x205F, Response result: 0x01]
[F11 UARTCommand] DO F9 EE 5D 20 5F 00 05 03 98 00 01 01

F12: Iniiate Route-B operation Request [command: 0x0053]
[F12 UARTCommand] DO EA 83 FC 00 53 00 04 03 90 00 00

F13: Initiate Route-B operation Response [command: 0x2053, Response result: 0x01, Channel: 0xOC, PAN 1D: 0xBCDE,
MAC address: 0x0050C2FFFEDC2822, RSSI: 0xDE]

* Connect to the smart meter address with CH12
[F13 UARTCommand] DO F9 EE 5D 20 53 00 11 03 98 06 BA 01 0C BC DE ({0 50 C2 FF FE DC 28 2}2 DE

Connected channel | Connected Connected Reception RSSI
Succeeded

CH12 PAN ID MAC address -34dBm

F14: Open UDP Port Request [command: 0x0005, UDP port number: Ox0E1A]
* ECHONET-Lite UDP port 3610 = OxOe1a
[F14 UARTCommand] DO EA 83 FC 00 05 00 06 03 44 00 28 OE 1A

F15: Open UDP Port Response [command: 0x2005, Response result: 0x01]
[F15 UARTCommand] DO F9 EE 5D 20 05 00 05 03 3E 00 01 01

F16: Initiate Route-B PAMA Request [command: 0x0056]
[F16 UARTCommand] DO EA 83 FC 00 56 00 04 03 93 00 00

F17: Initiate Route-B PAMNA Response [command: 0x2056, Response result: 0x01]
[F17 UARTCommand] DO F9 EE 5D 20 56 00 05 03 8F 00 01 01

© 2020 ROHM Co., Ltd. 11/16 No. 63AN028E Rev.001
MAY.2020



BP35C0-J11 B-Route Communication

Application Note

F18: Notify PANA Authentication Result [command: 0x6028, PANA result: 0x01, MAC address: 0x0050C2FFFEDC2822]
[F18 UARTCommand] DO F9 EE 5D 60 28 00 0D 03 A9 04 36 01 00 50 C2 FF FE DC 28 22
J

* At F18, the connection to smart meter is complete. ECHONET-Lite communication with smart meter continues after this.

Authentication
succeeded

~,

Authentication
MAC address

F19: Notify Data Reception [command: 0x6018, Source IPv6 address: OxFES00000000000000250C2FFFEDC2822, Source port number: Ox0E1A,

Destination port number: 0x0E1A, Source PAN ID: 0xBCDE, Destination address type: 0x00, Encryption: 0x02, RSS51: 0xDE, Reception data size: 0x0019,
Reception data: 0x1081000102880105FF017301EAOBO7DF081F151E0000000DAC]
[F19 UARTCommand] DO F9 EE 5D 60 18 00 38 03 C4 OE 1C FE 80 00 00 00 00 00 00 02 50 C2 FF FE DC 28 22 OE 1A OE 1A BC DE 00 02 DE 00 19

\

l1081 00010288 0105FF 017301 EAOB 07 DF 08 1F 15 1E 00 00 OOGDAJC

—

Smart meter UDP port UDP port Connected Unicast Encrvoted Reception Reception data
IPv6 address 3610 3610 PAN ID address vp RSS! -34dBm size 25Byte
Reception data
ECHONET-Lite INF Motification
© 2020 ROHM Co., Ltd. 12116 No. 63AN028E Rev.001
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5.4 Data transmission

Highlighted Color in the table: command code, command data block, ECHONET Lite
No. Command name UART command sample

F20 | Transmit Data Request (Get) § DO EA 83 FC 00 08 00 2A 03 6B OA 75 FE 80 00 00 00 00 00 00 02 50 C2 FF FE
DC 28 22 OE 1A OE 1A 00 10 10 81 00 06 05 FF 01 02 88 01 62 02 EA 00 EB 00

F21 Transmit Data Response DO F9 EE 5D 20 08 00 0B 03 47 00 9D 01 00 10 81 00 06 05
F22 | Notify Data Reception DO F9 EE 5D 60 18 00 45 03 D1 10 8D FE 80 00 00 00 00 00 00 02 50 C2 FF FE
(Get_Res) DC 28 22 OE 1A OE 1A 22 A9 00 02 CB 00 26 10 81 00 06 02 88 01 05 FF 01 72 02
EA 0B 07 E2 0A 02 OE 1E 00 00 03 73 AF EB 0B 07 E2 0A 02 OE 1E 00 00 01 6A
72

F20: Transmit Data Regquest [command: 0x0008, Destination IPv6 address: OxFES00000000000000250C2FFFEDC2822, Source port number: OxOE1A,
Destination port number: OxOE1A, Transmission data size: 0x0010, Transmission data: 1081000605FF010288016202EAC0EBOO]
[F20 UARTCommand] DO EA 83 FC 00 08 00 2A 03 6B 0A 75'1FE 800000000000000250C2FFFEDC 28 22J OE 1A OE 1A 00 10

‘10 81 0006 05 FF 01 02 88 01 62 02 EA 00 EB [}[}J
/ .
Smart meter UDP port UDP port Reception data size
Transmission data IPvG address 3610 3610 16Byte

Get (measured value of
accumulated power on schedule)

F21- Transmit Data Response [command  0x2008, Response result 0x01, Result of data transmission” 0x00, Overview of transmission data: Ox1081000605]
[F21 UARTCommand] DO F9 EE 5D 20 08 00 0B 03 47 00 9D 01 00 10 81 00 06 05

Result of data Overview of

Succeeded T o
transmission: succeeded transmission data

F22: Notify Data Reception [command: 0x6018, Source IPv6 address: OxFES00000000000000250C2FFFEDC2822, Source port number: OxOE1A,
Destination port number: 0x0E1A, Source PAN 1D- 0x22A9, Destination address type: 0x00, Encryption” 0x02, RSSI- 0xCB, Reception data size: 0x0026,
Reception data: 0x1081000602880105FF017202EA0BO7E20A020E1E00000373AFEBOBO7E20A020E1EQ000016AT2]

[F21 UARTCommand] DO F9 EE 5D 60 18 00 45 03 D1 10 8D FE 80 00 00 00 00 00 00 02 50 C2 FF FE DC 28 22 OE 1A OE 1A 22 ASQ 00 02 CB 00 26
l1[}81 0006 02 85 01 05 FF 01 72 02 EA 0B 07 E2Z OA 02 OE 1E 00 00 03 73 AF EB 0B 07 E2 0A 02 OE 1E 00 00 01 GA?EJ

Reception data
ECHONET-Lite Get_Res notification

© 2020 ROHM Co., Ltd. 13/16 No. 63AN028E Rev.001
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% ECHONET-Lite Payload structure (see ECHONET-Lite specifications for details.) )

2Byte 2Byte 3Byte 3Byte
ECHONET Lite Transaction ID Source Destination
Message header Object Object
EHD TID SEOJ DEOJ
1Byte 1Byte 1Byte 1Byte 1Byte 1Byte n Byte
Number of A
Service Code Processing —— Senlohl= A Pl Property Data | Property Data |Property Data n
; Property Counter
Properties -
ESV OPC EPC PDC | EDT EDT EDT n |
Repeat for the PDC value
Repeat for the . -
OPC value
1Byte 1Byte 1Byte 1Byte n Byte
ECHONET Property Data
I Property A Property Data | Property Data |Property Data n
EPC PDC EDT EDT EDT n

Repeat for the PDC value

© 2020 ROHM Co., Ltd. No. 63AN028E Rev.001
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6. List of terms

Terms Definition
HEMS Home Energy Management System
B-route Wi-SUN communication profile between smart energy meter and HEMS

Enhanced HAN

Wi-SUN communication profiles between HEMS and home appliances

Communication protocol formulated by the ECHONET consortium. Smart House Control Protocol

ECHONET Lite and Sensor NET Protocol
PANA Protocol for carrying Authentication for Network Access
OTA Over The Air

7. List of reference materials

No. Document Name
Wi-SUN Profile for ECHONET Lite (Revision 2v08)
HEMS-Smart meter B-route (low-pressure power meter) operational guidelines
3 JJ-300.10 Home network communication Interface for ECHONET Lite (IEEE802.15.4/4g/4e 920MHz radio
frequency)
Application communication Interface Specification for low-voltage power smart meter/HEMS controller (for
4 ECHONET members only)
5 J11 Protocol Stack Function manual
6 J11 UART IF Command specification
7 BP35C0-J11 start up manual

8. Troubleshooting

For troubleshooting information, refer to the J11 UART command specification.

The "J11 UART IF Command Specification" can be downloaded from the following support page:

Wi-SUN Enhanced HAN + B-route support page (ISB Co., Ltd.)

https://wisun.isb.co.jp/enhan/werQ/

© 2020 ROHM Co., Ltd.

15/16

No. 63AN028E Rev.001
MAY.2020


https://wisun.isb.co.jp/enhan/wer0/

BP35C0-J11 B-Route Communication

Application Note

9. Revision history

Ver. Date Revised content (supported firmware Ver.)
1.0.0 March 1, 2019 | First edition (040001030000158A)
1.01 May 20, 2020 | Format change (040001030000158A)
(Rev.001)
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Notice

10)

11)

12)

13)

Notes

The information contained herein is subject to change without notice.

Before you use our Products, please contact our sales representative and verify the latest specifica-
tions :

Although ROHM is continuously working to improve product reliability and quality, semicon-
ductors can break down and malfunction due to various factors.

Therefore, in order to prevent personal injury or fire arising from failure, please take safety
measures such as complying with the derating characteristics, implementing redundant and
fire prevention designs, and utilizing backups and fail-safe procedures. ROHM shall have no
responsibility for any damages arising out of the use of our Poducts beyond the rating specified by
ROHM.

Examples of application circuits, circuit constants and any other information contained herein are
provided only to illustrate the standard usage and operations of the Products. The peripheral
conditions must be taken into account when designing circuits for mass production.

The technical information specified herein is intended only to show the typical functions of and
examples of application circuits for the Products. ROHM does not grant you, explicitly or implicitly,
any license to use or exercise intellectual property or other rights held by ROHM or any other
parties. ROHM shall have no responsibility whatsoever for any dispute arising out of the use of
such technical information.

The Products specified in this document are not designed to be radiation tolerant.

For use of our Products in applications requiring a high degree of reliability (as exemplified
below), please contact and consult with a ROHM representative : transportation equipment (i.e.
cars, ships, trains), primary communication equipment, traffic lights, fire/crime prevention, safety
equipment, medical systems, servers, solar cells, and power transmission systems.

Do not use our Products in applications requiring extremely high reliability, such as aerospace
equipment, nuclear power control systems, and submarine repeaters.

ROHM shall have no responsibility for any damages or injury arising from non-compliance with
the recommended usage conditions and specifications contained herein.

ROHM has used reasonable care to ensure the accuracy of the information contained in this
document. However, ROHM does not warrants that such information is error-free, and ROHM
shall have no responsibility for any damages arising from any inaccuracy or misprint of such
information.

Please use the Products in accordance with any applicable environmental laws and regulations,
such as the RoHS Directive. For more details, including RoHS compatibility, please contact a
ROHM sales office. ROHM shall have no responsibility for any damages or losses resulting
non-compliance with any applicable laws or regulations.

When providing our Products and technologies contained in this document to other countries,
you must abide by the procedures and provisions stipulated in all applicable export laws and
regulations, including without limitation the US Export Administration Regulations and the Foreign
Exchange and Foreign Trade Act.

This document, in part or in whole, may not be reprinted or reproduced without prior consent of
ROHM.

Thank you for your accessing to ROHM product informations.
More detail product informations and catalogs are available, please contact us.

ROHM ROHM Customer Support System

SEMICONDUCTOR

http://www.rohm.com/contact/

www.rohm.com
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