
2023.10

TRANSCEIVERS
RS-485/422, RS-232, and Multi-Protocol



RA
A

78
81

5x

RA
A

78
81

5x

2.4V

1.9V

3.1V

5kV
4kV

2kV

D
ri

ve
r 

O
ut

pu
t 

Vo
lta

ge

EFT Im
m

unity

Co
m

pe
tit

or
 A

Co
m

pe
tit

or
 B

Co
m

pe
tit

or
 A

Co
m

p.
 B

Transceiver Noise Immunity

2.7

Su
pp

ly
 C

ur
re

nt
 (A

)

2.8 2.9 3.0 3.1 3.2 3.3 3.4 3.5 3.6
10µ

100µ

1m

Supply Voltage (V)

ISL3260xE

ISL3172E

10kbps

Idle

10kbps

Idle

Broad Portfolio to Fit Your Needs

INTERFACE

High Noise Immunity
The RAA78815x transceivers have the Industry's 
highest EFT Immunity and Output Drive.

Ultra Low Supply Current
ISL3260xE Idle current is 9 times lower than that 
of low power  transceiver ISL3172E.

Space-Saving Small Package
Reduced package size enables smaller, more 
compact products.

50% Smaller

45% Smaller

8 Ld SOIC
Actual Size 

(6.2mm x 5mm)

8 Ld MSOP
Actual Size 

(5.05mm x 3.05mm)

10 Ld DFN
Actual Size 

(3mm x 3mm)

RS-485/422 RS-232 Multi-Protocol (RS-485 & RS-232)
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	¡ High EFT immunity Transceivers (up to 5kV)

	¡ High-speed Transceivers (20 to 100Mbps)

	¡ Ultra-low Power Transceivers (ICC < 100uA)

	¡ Fault Protected Transceivers (VBR = ±60V)

	¡ Single, Dual, and Triple Transceivers 
(1 Tx/1 Rx, 2 Tx/2 Rx, 3 Tx/3 Rx)

	¡ 8-Channel Transceivers 
(5 Tx/3 Rx and 3 Tx/5 Rx)

	¡ Single and Dual Port devices

	¡ Fixed and Programmable Ports

	¡ Selectable RS-485 Speed 
(100kbps, 460kbps, 20Mbps)

Interface



02-03

Complete Signal Chain Solutions
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Clocks

Signal 
Sensor

AMP

AMP

DCP

DCP

ADC DAC

Interface

DCP

AMP

Voltage
Reference

Sw
itc

h/
M

UX

Power Monitor
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RL78, RX, RA, RZ, 
Renesas Synergy™ 

MCU

Precision
High Speed
Instrumentation

High Speed

Low Drift
Low Power
Low Noise

Up To ±20V Supply
Over Voltage Protected
USB/Audio

RS-485/422
RS-232
Multi-Protocol

24-bit Delta Sigma
8 to 12-bit SAR
8 to 16-bit High Speed

Low Cost
Low Power
High Accuracy

16 to 1024 taps
I2C/SPI
Volatile/Non-Volatile

Renesas' broad precision analog portfolio provides a wide range of next-gen precision instrumentation, medical, 

communication, and industrial process control applications where innovation, reliability, and dependability is central to the 

analog designs



RS-485/RS-422 Transceivers
RS-485 is a multi-point interface bus, meaning multiple drivers and receivers can be connected to one bus. RS-485 uses differential signaling to achieve 
high noise immunity. Its common-mode voltage range reaches from -7V up to +12V.

RS-422 is a multi-drop interface bus, meaning only one driver but multiple receivers can connect to one bus. RS-422 also uses differential signaling. Its 
common-mode voltage range however is smaller and ranges from -7V up to +7V.

Note that RS-485 transceiver can be used in RS-422 networks but not vice versa. RS-422 devices cannot be used in RS-485 systems.

Renesas has a 50-year history in interface transceivers and we are still a market leader today.  We have a full portfolio of RS-485/RS-422 transceivers 
suited to most design needs.

High-Speed Transceivers (DR ≥ 40Mbps)

Part Number VCC Range (V) Data Rate 
(Mbps) VOD (typ)(V) Half / Full 

Duplex

Devices 
allowed on 
bus

Hot Plug IEC ESD (kV) ICC (mA) ISHDN (µA) Temp Range 
(ºC)

ISL3179E 3.0 – 3.6 40 2.0 Half 160 Yes ±16.5 2.6 0.05 -40 to +125

ISL3180E 3.0 – 3.6 40 2.0 Full 160 Yes ±5 2.6 0.05 -40 to +85

ISL3159E 4.5 – 5.5 40 2.8 Half 160 Yes ±15 2.6 0.05 -40 to +125

ISL3160E 4.5 – 5.5 40 2.8 Full 160 Yes ±5 2.6 1.4 -40 to +125

ISL3259E 4.5 – 5.5 100 2.8 Half 160 Yes ±15 2.6 0.05 -40 to +85

Ultra-Low Power Transceivers

Part Number # TX # RX VCC Range (V) Data Rates 
(kbps) Duplex

# Devices 
allowed on 
bus

Bus ESD (kV) Quiescent ICC 
(µA) ISHDN (µA) Temp Range 

(ºC)

ISL32600E 1 1 2.7 – 3.6 256 Full 256 ±15 70 0.01 -40 to +125

ISL32601E 1 1 2.7 – 3.6 256 Half 256 ±15 70 0.01 -40 to +125

ISL32603E 1 1 1.8 – 3.6 460 Half 256 ±15 150 0.01 -40 to +125

ISL32612E 0 1 1.8 – 3.3 256 / 500 – 256 ±16.5 85 – -40 to +125

ISL32614E 1 0 1.8 – 3.3 128 / 256 – 256 ±16.5 100 0.01 -40 to +125

Single RS-485/422 Drivers and Receivers

Part Number # TX # RX VCC Range (V) Data Rate 
(Mbps) VOD (typ) (V) VL Pin (V) TX / RX 

Enables IEC ESD (kV) ICC (µA) Temp Range 
(ºC)

ISL3295E 1 0 3.0 – 5.5 20 2.0 (Vcc = 3.0V) 
3.4 (Vcc = 4.5V) – Active High ±16.5 120 -40 to +125

ISL3298E 1 0 3.0 – 5.5 20 2.0 (Vcc = 3.0V) 
3.4 (Vcc = 4.5V) 1.6 Active High ±16.5 120 -40 to +125

ISL3280E 0 1 3.0 – 5.5 20 – – None ±16.5 400 -40 to +125

ISL3281E 0 1 3.0 – 5.5 20 – – Active High ±16.5 400 -40 to +125

ISL3282E 0 1 3.0 – 5.5 20 – 1.6 Active Low ±16.5 400 -40 to +125

ISL3283E 0 1 3.0 – 5.5 20 – – Active Low ±16.5 400 -40 to +125

RS-485/RS-422
Half and full duplex transceivers in a 

variety of speed grades

Multiprotocol RS-485/RS-422 and RS-232
Device that integrate RS-232 and RS-485 transceivers 

into a single package

RS-232 Serial Interface
Transceivers featuring data rates up to 1Mbps, 
ESD protection, low power shut down modes

Transceivers with EFT Immunity per IEC61000-4-2

Part Number VCC Range (V) EFT (kV) Data Rate 
(Mbps) VOD (typ)(V) Devices 

allowed on bus
Half / Full 
Duplex

IEC ESD 
(kV)

Quiescent ICC 
(μA)(RX = on) ISHDN (μA) Temp Range 

(ºC)

RAA78815(0,3,6) 4.5 - 5.5 ± 5 0.115, 1, 20 3.1 256 Full ± 10 550 0.07 -40 to +85

RAA78815(2,5,8) 4.5 - 5.5 ± 5 0.115, 1, 20 3.1 256 Half ± 16 550 0.07 -40 to +85

RAA78817(0,3,6) 3.0 - 3.6 ± 3 0.25, 0.5, 20 3.1 256 Full ± 10 480 0.01 -40 to +85

RAA78817(2,5,8) 3.0 - 3.6 ± 3 0.25, 0.5, 20 3.1 256 Half ± 16 480 0.01 -40 to +85

ISL315(0,3,6)E 4.5 - 5.5 ± 2 0.115, 1, 20 3.1 256 Full ± 10 550 0.07 -40 to +85

ISL315(2,5,8)E 4.5 - 5.5 ± 2 0.115, 1, 20 3.1 256 Half ± 16 550 0.07 -40 to +85

ISL317(0,3,6)E 3.0 - 3.6 ± 2 0.25, 0.5, 20 3.1 256 Full ± 10 480 0.01 -40 to +85

ISL317(2,5,8)E 3.0 - 3.6 ± 2 0.25, 0.5, 20 3.1 256 Half ± 16 480 0.01 -40 to +85
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Overvoltage Protected Transceivers

Part Number VCC Range (V) OVP (V) CMVR (V) Half / Full 
Duplex

Data Rates 
(Mbps)

Devices 
allowed on 
bus

Hot Plug IEC ESD (kV) ICC /ISHDN 
(mA)

Temp Range 
(ºC)

ISL3243xE 3.0 – 5.5 ±40 ±15 HD / FD 0.25 / 1.0 128 No ±15 2.1 / 0.01 -40 to +85

ISL3245xE 3.0 – 5.5 ±60 ±20 HD / FD 0.25 / 1 / 20 128 No ±15 2.1 / 0.01 -40 to +85

ISL3247xE 4.5 – 5.5 ±60 ±15 HD / FD 0.25 / 1 / 15 128 Yes ±16.5 2.3 / 0.01 -40 to +85

ISL3249xE 4.5 – 5.5 ±60 ±25 HD / FD 0.25 / 1 / 15 128 Yes ±16.5 2.3 / 0.01 -40 to +85

x = 0,2,3,5,6,8

Quad RS-422 Drivers and RS-485/422 Receivers

Part Number # TX # RX VCC Range (V) Data Rate 
(Mbps) VOD (typ) (V) VL Pin (V) TX / RX Enables IEC ESD (kV) ICC (µA) Temp Range 

(ºC)

RAA7884QT 4 0 3.0 – 5.5 50 2.6 (Vcc = 3.0V)
4.0 (Vcc = 4.5V) – Group ±16.5 0.8 -40 to +125

ISL32172E 4 0 3.0 – 5.5 32 2.6 (Vcc = 3.0V)
4.0 (Vcc = 4.5V) – Group ±16.5 0.6 -40 to +125

ISL32272E 4 0 3.0 – 5.5 10 2.6 (Vcc = 3.0V)
4.0 (Vcc = 4.5V) – Group ±16.5 0.6 -40 to +125

ISL32174E 4 0 3.0 – 5.5 32 2.6 (Vcc = 3.0V)
4.0 (Vcc = 4.5V) – Paired ±16.5 0.6 -40 to +125

ISL32179E 4 0 3.0 – 5.5 32 2.6 (Vcc = 3.0V)
4.0 (Vcc = 4.5V) 1.6 Individual & 

Group ±16.5 0.6 -40 to +125

ISL32173E 0 4 3.0 – 5.5 80 – – Group ±16.5 15 -40 to +125

ISL32177E 0 4 3.0 – 5.5 80 – 1.6 Individual & 
Group ±16.5 15 -40 to +125

ISL32273E 0 4 3.0 – 5.5 20 – – Group ±16.5 5.5 -40 to +125

ISL32275E 0 4 3.0 – 5.5 20 – – Paired ±16.5 5.5 -40 to +125

ISL32277E 0 4 3.0 – 5.5 20 – 1.6 Individual & 
Group ±16.5 5.5 -40 to +125

RAA7884QR 0 4 3.0 – 5.5 80 – – Group ±16.5 15 -40 to +125

RS-232 Transceivers
RS-232 is a point-to-point interface between two RS-232 transceivers. RS-232 using single-ended signaling but with positive and negative voltages, such 
as ±5V to ±13V.

RS-232 Transceivers with Single, Dual, and Triple Channels
Part Number Data Rate(Mbps) VCC (V) Shutdown* Man./Auto High ESD (kV) Temp Range (ºC) Package

SINGLE TRANSCEIVER  ( 1 Tx / 1 Rx )

ICL3221E 0.5 3 – 5 A (B) 15 -40 to +85 SSOP16, TSSOP16

ICL3226E 0.5 3 – 5 A (E) 15 -40 to +85 SSOP16

DUAL TRANSCEIVERS  ( 2 Tx / 2 Rx )

ICL3222E 0.5 3 – 5 M 15 -40 to +85 SOIC18, SSOP20, TSSOP20

ICL3223E 0.5 3 – 5 A (B) 15 -40 to +85 SSOP20, TSSOP20

ICL3224E 0.5 3 – 5 A (E) 15 -40 to +85 SSOP20

ICL3225E 1 3 – 5 A (E) 15 -40 to +85 SSOP20

ICL3232E 0.5 3 – 5 M 15 -40 to +85 SOIC16, SSOP16, TSSOP16, TSSOP20

ISL4223E 0.5 3 – 5 A (B) 15 -40 to +85 QFN20

TRIPLE TRANSCEIVERS ( 3 Tx / 3 Rx )

ISL4270E 0.5 3.0 – 5.5 A (E) 15 -40 to +85 QFN32

ISL83387E 0.5 3.0 – 5.5 A (E) 15 -40 to +85 TSSOP24

Transceivers with EFT Immunity per IEC61000-4-2

Part Number VCC Range (V) EFT (kV) Data Rate 
(Mbps) VOD (typ)(V) Devices 

allowed on bus
Half / Full 
Duplex

IEC ESD 
(kV)

Quiescent ICC 
(μA)(RX = on) ISHDN (μA) Temp Range 

(ºC)

RAA78815(0,3,6) 4.5 - 5.5 ± 5 0.115, 1, 20 3.1 256 Full ± 10 550 0.07 -40 to +85

RAA78815(2,5,8) 4.5 - 5.5 ± 5 0.115, 1, 20 3.1 256 Half ± 16 550 0.07 -40 to +85

RAA78817(0,3,6) 3.0 - 3.6 ± 3 0.25, 0.5, 20 3.1 256 Full ± 10 480 0.01 -40 to +85

RAA78817(2,5,8) 3.0 - 3.6 ± 3 0.25, 0.5, 20 3.1 256 Half ± 16 480 0.01 -40 to +85

ISL315(0,3,6)E 4.5 - 5.5 ± 2 0.115, 1, 20 3.1 256 Full ± 10 550 0.07 -40 to +85

ISL315(2,5,8)E 4.5 - 5.5 ± 2 0.115, 1, 20 3.1 256 Half ± 16 550 0.07 -40 to +85

ISL317(0,3,6)E 3.0 - 3.6 ± 2 0.25, 0.5, 20 3.1 256 Full ± 10 480 0.01 -40 to +85

ISL317(2,5,8)E 3.0 - 3.6 ± 2 0.25, 0.5, 20 3.1 256 Half ± 16 480 0.01 -40 to +85



Multi-Protocol Transceivers
Multi-protocol transceivers support both RS-485 and RS-232 interface specifications. They can be used as compact interface solutions, or as interface 
bridges, converting signal from one standard to the other. Multi-protocol transceivers are in single or dual port variants, where each port can be 
configured either as a full duplex RS-485 transceiver, or as a two-channel RS-232 transceiver.

Multi-Protocol Transceivers with Single and Dual Ports

Part Number # Ports Config.
Data Rate (Mbps)

VCC (V) VL-Pin (1.8V) RXEN Polarity Loopback ESD (kV) Temp Range 
(ºC) Package

RS-485 RS-232

ISL33337E 2 Fixed 20, 0.115 0.4 3 No Low No 15 -40 to +85 QFN40

ISL33354E 2 Fixed 20, 0.115 0.4 5 No Low No 15 -40 to +85 SSOP28

ISL81387 1 Prog. 20, 0.46, 0.115 0.65 5 No High Yes 15 -40 to +85 SOIC20, 
SSOP20

ISL41387 1 Prog. 20, 0.46, 0.115 0.5 5 Yes High and Low Yes 15 -40 to +85 QFN40

ISL3330 1 Prog. 20, 0.46 0.4 3 No High Yes 15 -40 to +85 SSOP20

ISL3331 1 Prog. 20, 0.46, 0.115 0.4 3 Yes High and Low Yes 15 -40 to +85 QFN40

ISL81334 2 Prog. 20 , 0.46 , 
0.115 0.65 5 No None Yes 15 -40 to +85 SOIC28, 

SSOP28

ISL41334 2 Prog. 20, 0.46, 0.115 0.5 5 Yes Low Yes 15 -40 to +85 QFN40

ISL3332 2 Prog. 20 0.4 3 No None Yes 15 -40 to +85 SSOP28

ISL3333 2 Prog. 20, 0.46, 0.115 0.4 3 Yes Low Yes 15 -40 to +85 QFN40

Full-Duplex Level Translator for point-to-point link only
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WINNING COMBOS
Renesas Industrial Signal Chain Solutions  

Renesas offers dozens of Winning Combinations - expert designs showcasing Renesas’ product portfolios of Embedded Processing, Analog, Power, and 
Connectivity. With these engineering-vetted designs, customers can take advantage of an elevated platform for their design ideas, accelerating their 
product development cycle and lowering their overall risk to bring their designs to market.

Solutions for BLDC motor applications have been increasing rapidly because of the demand for 
products that are smaller in size and provide high efficiency. The core of a BLDC motor design is 
a robust and reliable motor control circuit and a versatile MCU for a safe control algorithm. Key 
building blocks of a motor control circuit include a MOSFET driver, versatile MCU, voltage regulators, 
a cell balancer, and the battery charger.  Analog Components highlighted in Blue.

Other Winning Combos featuring Analog products

Featured Solution: 48V Position Control Solution

Key 
Components Key Features

ISL3156E
RS-485/RS-422 transceiver features 
high output drive and high ESD 
protection

ISL28023
High-side and Low-side digital 
current sense and voltage monitor 
with a serial interface

ISL8117 Synchronous Step-Down PWM 
Controller

HIP4086 3-Phase MOSFET Driver

ISL33002
I2C Bus Buffer with Rise Time 
Accelerators and Hot Swap 
Capability

ISL88011

5 Ld Voltage Supervisor with 
Adjustable Power-On Reset, Dual 
Voltage Monitoring or Watchdog 
Timer Capability

RX24T
32-bit Microcontroller with On-chip 
FPU Enable to Drive Two Motors 
Simultaneously

ISL80505 High Performance Low Dropout 
Regulator

ISL85415 Synchronous Buck Regulator

ISL28148
Single Precision Rail-to-Rail 
Input-Output Op Amps with Very 
Low Input Bias Current

Gate Driver
HIP4086

Current Sense
Op Amp

ISL28148

Switching
Regulator
ISL8117

M

Hall Sensor
/Encoder

Switching
Regulator
ISL85415

LDO
ISL80505

RS-485
Transceiver
 ISL3156E

MCU
RX24T

Level Shifter
ISL33002

12V

5V

Reset IC
ISL88011

REAR5695

3.3V

48VAC
Adaptor

Digital Power
Monitor

ISL28023

WC Code WC Title Market  Application Products Product Type

CN082 Smart Industrial Gas Alarm Industrial Safety, Surveillance & security ISL3158E  RS-485/RS-422

AS044 Green 3-Phase Smart Energy Meter   Power & Energy Monitoring / Metering ISL8485 RS-485/RS-422

EU115 Embedded Programmable Logic Controller (PLC) for Industrial  Industrial  Factory Automation ISL3176E RS-485/RS-422

AS044 Green  3-Phase Smart Energy Meter Power and Energy Monitoring / Metering ISL8485 RS-485/RS-422

CN204 1-Phase Power Meter Power and Energy Monitoring / Metering ISL3159E RS-485/RS-422



www.renesas.com

Notice
1. Descriptions of circuits, software and other related information in this document are provided only to illustrate the operation of semiconductor products and application examples. You are fully responsible for the incorporation or any other use of the circuits, software, and information in the 

design of your product or system. Renesas Electronics disclaims any and all liability for any losses and damages incurred by you or third parties arising from the use of these circuits, software, or information.
2. Renesas Electronics hereby expressly disclaims any warranties against and liability for infringement or any other claims involving patents, copyrights, or other intellectual property rights of third parties, by or arising from the use of Renesas Electronics products or technical information described 

in this document, including but not limited to, the product data, drawings, charts, programs, algorithms, and application examples.
3. No license, express, implied or otherwise, is granted hereby under any patents, copyrights or other intellectual property rights of Renesas Electronics or others.
4. You shall be responsible for determining what licenses are required from any third parties, and obtaining such licenses for the lawful import, export, manufacture, sales, utilization, distribution or other disposal of any products incorporating Renesas Electronics products, if required.
5. You shall not alter, modify, copy, or reverse engineer any Renesas Electronics product, whether in whole or in part. Renesas Electronics disclaims any and all liability for any losses or damages incurred by you or third parties arising from such alteration, modification, copying or reverse 

engineering.
6. Renesas Electronics products are classified according to the following two quality grades: “Standard” and “High Quality”. The intended applications for each Renesas Electronics product depends on the product’s quality grade, as indicated below.
 "Standard":  Computers; office equipment; communications equipment; test and measurement equipment; audio and visual equipment; home electronic appliances; machine tools; personal electronic equipment; industrial robots; etc.
 "High Quality": Transportation equipment (automobiles, trains, ships, etc.); traffic control (traffic lights); large-scale communication equipment; key financial terminal systems; safety control equipment; etc.
 Unless expressly designated as a high reliability product or a product for harsh environments in a Renesas Electronics data sheet or other Renesas Electronics document, Renesas Electronics products are not intended or authorized for use in products or systems that may pose a direct threat to 

human life or bodily injury (artificial life support devices or systems; surgical implantations; etc.), or may cause serious property damage (space system; undersea repeaters; nuclear power control systems; aircraft control systems; key plant systems; military equipment; etc.). Renesas Electronics 
disclaims any and all liability for any damages or losses incurred by you or any third parties arising from the use of any Renesas Electronics product that is inconsistent with any Renesas Electronics data sheet, user’s manual or other Renesas Electronics document.

7. No semiconductor product is absolutely secure. Notwithstanding any security measures or features that may be implemented in Renesas Electronics hardware or software products, Renesas Electronics shall have absolutely no liability arising out of any vulnerability or security breach, including 
but not limited to any unauthorized access to or use of a Renesas Electronics product or a system that uses a Renesas Electronics product. RENESAS ELECTRONICS DOES NOT WARRANT OR GUARANTEE THAT RENESAS ELECTRONICS PRODUCTS, OR ANY SYSTEMS CREATED USING RENESAS 
ELECTRONICS PRODUCTS WILL BE INVULNERABLE OR FREE FROM CORRUPTION, ATTACK, VIRUSES, INTERFERENCE, HACKING, DATA LOSS OR THEFT, OR OTHER SECURITY INTRUSION (“Vulnerability Issues”). RENESAS ELECTRONICS DISCLAIMS ANY AND ALL RESPONSIBILITY OR LIABILITY 
ARISING FROM OR RELATED TO ANY VULNERABILITY ISSUES. FURTHERMORE, TO THE EXTENT PERMITTED BY APPLICABLE LAW, RENESAS ELECTRONICS DISCLAIMS ANY AND ALL WARRANTIES, EXPRESS OR IMPLIED, WITH RESPECT TO THIS DOCUMENT AND ANY RELATED OR 
ACCOMPANYING SOFTWARE OR HARDWARE, INCLUDING BUT NOT LIMITED TO THE IMPLIED WARRANTIES OF MERCHANTABILITY, OR FITNESS FOR A PARTICULAR PURPOSE.

8. When using Renesas Electronics products, refer to the latest product information (data sheets, user’s manuals, application notes, “General Notes for Handling and Using Semiconductor Devices” in the reliability handbook, etc.), and ensure that usage conditions are within the ranges specified 
by Renesas Electronics with respect to maximum ratings, operating power supply voltage range, heat dissipation characteristics, installation, etc. Renesas Electronics disclaims any and all liability for any malfunctions, failure or accident arising out of the use of Renesas Electronics products 
outside of such specified ranges.

9. Although Renesas Electronics endeavors to improve the quality and reliability of Renesas Electronics products, semiconductor products have specific characteristics, such as the occurrence of failure at a certain rate and malfunctions under certain use conditions. Unless designated as a high 
reliability product or a product for harsh environments in a Renesas Electronics data sheet or other Renesas Electronics document, Renesas Electronics products are not subject to radiation resistance design. You are responsible for implementing safety measures to guard against the possibility 
of bodily injury, injury or damage caused by fire, and/or danger to the public in the event of a failure or malfunction of Renesas Electronics products, such as safety design for hardware and software, including but not limited to redundancy, fire control and malfunction prevention, appropriate 
treatment for aging degradation or any other appropriate measures. Because the evaluation of microcomputer software alone is very difficult and impractical, you are responsible for evaluating the safety of the final products or systems manufactured by you.

10. Please contact a Renesas Electronics sales office for details as to environmental matters such as the environmental compatibility of each Renesas Electronics product. You are responsible for carefully and sufficiently investigating applicable laws and regulations that regulate the inclusion or use 
of controlled substances, including without limitation, the EU RoHS Directive, and using Renesas Electronics products in compliance with all these applicable laws and regulations. Renesas Electronics disclaims any and all liability for damages or losses occurring as a result of your 
noncompliance with applicable laws and regulations.

11. Renesas Electronics products and technologies shall not be used for or incorporated into any products or systems whose manufacture, use, or sale is prohibited under any applicable domestic or foreign laws or regulations. You shall comply with any applicable export control laws and regulations 
promulgated and administered by the governments of any countries asserting jurisdiction over the parties or transactions.

12. It is the responsibility of the buyer or distributor of Renesas Electronics products, or any other party who distributes, disposes of, or otherwise sells or transfers the product to a third party, to notify such third party in advance of the contents and conditions set forth in this document.
13. This document shall not be reprinted, reproduced or duplicated in any form, in whole or in part, without prior written consent of Renesas Electronics.
14. Please contact a Renesas Electronics sales office if you have any questions regarding the information contained in this document or Renesas Electronics products.
(Note 1)  “Renesas Electronics” as used in this document means Renesas Electronics Corporation and also includes its directly or indirectly controlled subsidiaries.
(Note 2)  “Renesas Electronics product(s)” means any product developed or manufactured by or for Renesas Electronics.

SALES OFFICES
Refer to "http://www.renesas.com/" for the latest and detailed information.

Renesas Electronics Corporation
TOYOSU FORESIA, 3-2-24 Toyosu, Koto-ku, Tokyo 135-0061, Japan
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