RENESAS ZSSC41xx SSC Evaluation Board User Guide

Important Notes

Disclaimer

Integrated Device Technology, Inc. and its affiliated companies (herein referred to as “IDT”) shall not be liable for any damages arising out of defects resulting from
()  delivered hardware or software
(i) non-observance of instructions contained in this manual and in any other documentation provided to user, or

(i) misuse, abuse, use under abnormal conditions, or alteration by anyone other than IDT.

TO THE EXTENT PERMITTED BY LAW, IDT HEREBY EXPRESSLY DISCLAIMS AND USER EXPRESSLY WAIVES ANY AND ALL WARRANTIES, WHETHER
EXPRESS, IMPLIED, OR STATUTORY, INCLUDING, WITHOUT LIMITATION, IMPLIED WARRANTIES OF MERCHANTABILITY AND OF FITNESS FOR A
PARTICULAR PURPOSE, STATUTORY WARRANTY OF NON-INFRINGEMENT, AND ANY OTHER WARRANTY THAT MAY ARISE BY REASON OF USAGE
OF TRADE, CUSTOM, OR COURSE OF DEALING.

Restrictions in Use

IDT's ZSSC41xx SSC Evaluation Kits, consisting of the SSC Communication Board (SSC-CB), ZSSC41xx SSC Evaluation Board (ZSSC41xx SSC EB), SSC
Sensor Replacement Board (SSC-SRB), and ZSSC41xx Evaluation Software, are designed for sensor module evaluation, laboratory setup, and module calibration
development only. IDT's ZSSC41xx SSC Evaluation Kit hardware and software must not be used for module production or production test setups.

The related product ZSSC41xx SSC Mass Calibration System is designed only for development, evaluation, and laboratory setup of sensor modules with IDT
Sensor Signal Conditioner ICs. The IDT Mass Calibration System hardware and software must not be used for module production and production test setups.

Contents

e INEFOQUCHION ...ttt bbb bbb bbb b8 £ b8 bbb b8 E bbb bbb bbb bbb

2. HardWare DESCHIPON ......cuiviuiuitititcitcietct ettt s s s s s s s s s e s e se s e s e s e sesesesesesese s s se s s s s e e s e s e e Ae b s bt s e st e bt bttt sttt st it et as s s s s s
2.1 I OVBIVIEW ....vvvcecictctctetc ettt ettt ettt et et eteb e b et et ebes et et et et et et et et et et et e s et et et et etes et et e s et et e s et et eb et as et et et et et etes et et et et etetetetetete b et etarerars
2.2 ZSSCA1xx SSC Evaluation BOArd OVEIVIEW ...........ccceieueiireiereieieeiereresereesesesesesesesesesssesssesesasasesasasasasesasasesesesasasasasasasesesasasasasasesasas

3. Pin Descriptions for BOAA CONNMECIOTS .........cvieiierieerieereeesin et eeseseeses et ee et see e et e s ee s e s et s et e s e e e e es et sse b s et st essetassnees
3.1 Connections between the SSC Communication Board and the ZSSC41xx SSC Evaluation Board............c.ccccererrennenneneneenennen.
3.2 Connections between the Optional Sensor Replacement Board and the ZSSC41xx SSC Evaluation Board ............cccocvvirircenenne

4,  ZSSC41xx SSC Evaluation Board Schematic, Layout, and BOM ..........cccoiiieiniiiceisecessiee sttt nses

RElated WEDSIHES GNA SOMWAIE .......cviieeei ettt sttt ettt sttt st et b et et e st et e st esssbe st e b e st et e st es e stest et e st et e st et s et ess st esesbeseateseans 13
REVISION HISIOTY ...ttt bbbttt 14
1 May 13, 2019

© 2019 Renesas Electronics Corporation



RRENESAS

List of Figures

Figure 1. ZSSCA1IXX SSC EVAIUAHON Kif.......ceeieriierieieiei ettt ettt 3
Figure 2.  Alternative User Sensor Module Connection OPLIONS ............couriiiriciriciineesneis ettt sttt ns e 4
Figure 3.  ZSSC41xx SSC Evaluation BOArd — OVEIVIEW........c.cuviiriieiriiiriieieisisieetssssssie sttt ssss ettt s essssase s s st sesassssasesasassnsessas 5
Figure 4. ZSSC41xx SSC Evaluation Board SChEMALIC .........ccciiivieiiiiiieiesiseetssse ettt sttt reseas 8
Figure 5.  ZSSC41xx SSC Evaluation Board Layout — SIKSCIEEN ..........veeuriirieiririsiesisissse sttt ssesesss st sessssnsesasns 10
Figure 6. ZSSC41xx SSC Evaluation Board Layout — TOP SIde........ccurrrriierinisicsissiie sttt sssssesss st s ssnsesasns 1
Figure 7. ZSSC41xx SSC Evaluation Board Layout — BOMOM SIAE ..........c.vuirieriiircircrcnn ettt ssssees 12

List of Tables

Table 1.  ZSSC41xx SSC Evaluation Board Connectors, SWItChes, aNd LEDS ..........ccc.coviuiuiiiiiereieiccceeeeetete ettt 5
Table 2. Signal Connections: ZSSC41xx SSC Evaluation Board and SSC Communication Board..............ccceeuevviieiiicieeesiceessevees 7
Table 3.  Signal Connections: ZSSC41xx SSC Evaluation Board and Sensor Replacement Board............c..ccoverenennninnneseneneeens 7
Table 4.  Bill of Materials for ZSSC41xx SSC Evaluation BOIM ............cviiiiiiiieecicieeeeeeeeeeete ettt sttt ettt ettt et ettt et et en s s s s 9
2 May 13, 2019

© 2019 Renesas Electronics Corporation



RRENESAS

1. Introduction

The ZSSC41xx SSC Evaluation Board (ZSSC41xx SSC EB) is the main board in the modular ZSSC41xx SSC Evaluation Kits. These kits are
designed for sensor module evaluation, laboratory setup, and module calibration development for the ZSSC41xx Sensor Signal Conditioner
ICs (SSC), including the ZSSC4151, ZSSC4161, ZSSC4162, ZSSC4165, ZSSC4169 and ZSSC4175 (i.e., the device under test). Unless
otherwise noted, all references to the ZSSC41xx apply to these products.

Refer to the product-specific kit user manuals for the specific contents, hardware setup details, software setup, basic operation, and order codes
for the kits. Refer to the product-specific software manuals for full instructions for using the software for communication, calibration, configuration,
and evaluation of the device under test (DUT). These manuals and the product-specific software are available for download on the IDT web
pages for the specific products (see section 5).

The ZSSC41xx SSC Evaluation Kits contain the SSC Communication Board (SSC-CB), the ZSSC41xx SSC Evaluation Board, and the Sensor
Replacement Board (SSC-SRB). These boards can be connected in the following configurations:

= The kit can be set up using the Sensor Replacement Board in place of a real sensor only for demonstration purposes as illustrated in
Figure 1 (see details in section 2.1).

= The user's sensor can be connected on the KL1/KL2/KL3 screw terminals (see Figure 2) on the ZSSC41xx SSC Evaluation Board instead
of using the Sensor Replacement Board.

= The “Sensor 1" or “Sensor 2" headers can be used to connect through the Evaluation Board to a complete user's module (including the
user’s sensor, ZSSC41xx DUT, and external circuit); in this case, do not use the 24-QFN socket or Sensor Replacement Board.
Note: Sensor 2 is not applicable to the ZSSC4151.

Note: The SSC Communication Board (SSC-CB) must be version 4.1 with the current firmware version (see section 5) to function properly with
the ZSSC41xx SSC Evaluation Board.

Note: On delivery, the ZSSC41xx SSC Evaluation Board has a “dummy” IC in the socket that must be replaced with an actual ZSSC41xx DUT.
Refer to Figure 1 for the location of pin 1 for proper IC orientation.

Figure 1. ZSSC41xx SSC Evaluation Kit

SSC Communication Board ZSSC415x/6x/Tx Sensor Replacement Board
(SSC-CB) SSC Evaluation Board (SSC-SRB)
(ZSSC41xx SSCEB)
3 May 13,2019
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2. Hardware Description

2.1 Kit Overview

A primary purpose of the ZSSC41xx Evaluation Kit is communication between the user’'s computer and the ZSSC41xx DUT on the ZSSC41xx
SSC EB. The computer sends commands and data via its USB port (configured as a virtual COM port) to the SSC-CB. The microcontroller on
the SSC-CB interprets these commands and relays them to the ZSSC41xx in the 12C or OWI" (One-Wire Interface) communication mode. Refer
to the SSC Communication Board Datasheet for additional information about this board (see section 5).

The optional SSC-SRB provides a replacement for an actual resistive sensor and can be used for the first step of a calibration demonstration
or a “dry-run” calibration. On the SSC-SRB, the sensor replacement signal is controlled by a potentiometer and provides a signal ranging from
2mV to 110mV to the analog front-end of the ZSSC41xx (BR1N and BR1P pins) and a temperature sensor signal from a 1N4148 diode to the
ZSSC41xx temperature input (TS1 or TS2 pin, selectable by jumper K8, not applicable to the ZSSC4175D-01). Refer to the SSC Sensor
Replacement Board Datasheet for additional information about this board (see section 5).

The SENT (Single Edge Nibble Transmission) interface signal (not applicable to the ZSSC4151) is a one-way transmission of values from the
DUT to the SSC-CB microcontroller (intended for Normal Operation Mode only). The SENT interface allows high-resolution data transmission
with a lower system cost than other serial data solutions. If enabled (see Table 1), the “Sensor 2" header can be used as a SENT input from an
external user module for the ZSSC416x and ZSSC417x families (not applicable to the ZSSC4151). The “Sensor 1” header can be used for
either a SENT input (not applicable to ZSSC4151) or an OWI interface (required for ZSSC4151) for an external user module.

Figure 2. Alternative User Sensor Module Connection Options

KL1/KL2/KL3: Optional screw teminals for
the user's sensor if the SSC-SRB is not used

Sensor Module
with AOUT/OWI

Sensor Module
with SENT

The microcontroller will forward any data bytes from the ZSSC41xx back to the user’s computer via the USB connection. These bytes can be
sensor and temperature readings to be displayed by the software on the computer, raw analog-to-digital converter (ADC) data used during
calibration, or EEPROM data. The SSC-CB microcontroller controls the power signals required for entering the Command Mode.

fB

The ZSSC41xx power (VDDE) can be supplied from the CB KS5V power supply (jumper K7 closed; see Figure 3) or from an external supply
(VDDEZ2) connected across the VDDE2 and VSSE post on the KL1 screw terminal (jumper K7 must be open).

Important: Ensure that jumper K7 is open before connecting an external VDDE2 power supply.

If connected, the VDDE2 supply can be switched ON or OFF by the CB-controlled KS5V signal and the IC4 power MOSFET as needed to
establish OWI communication.

* OWl is also referred to as ZACwire™.

4 May 13, 2019
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The reset button on the SSC-CB (see Figure 1) sets the controller to its initial state. Note that any SSC-CB port settings will be overwritten.

The Mass Calibration Board DUT connector is intended for connecting the ZSSC41xx SSC Evaluation Board to a Mass Calibration Board (MCB)
for evaluation. The connector provides an 12C and OWI interface through the MCB and provides power to it.

Important: Do not connect the SSC-CB to the ZSSC41xx SSC EB if the MCB is used.

2.2 2ZSSC41xx SSC Evaluation Board Overview
The operation of the ZSSC41xx SSC Evaluation Board is similar for all applicable products except as follows:

= For the ZSSC4151, the S1 jumper identified in Figure 3 must be in the OWI position. SENT transmission is not applicable to this product.

= For the ZSSC4151, the DOUT labels on the board and callouts in Figure 3 and in the schematic in Figure 4 refer to the ZSSC4151’s
AOUT pin.

= The BR2N and BR2P pins do not apply to the ZSSC4151.

Figure 3. ZSSC41xx SSC Evaluation Board - Overview

D1 LED: KS5V supply status KL1/KL2/KL3:
i - Screw terminals for optional external
But: 50-pin connector to SSC-CB 3;0’;1:!! ¢ 88 8 5 supply and sensor bridges
Mass Calibration Board DUT Connector K11 "9 0000000000 = Ki1o: 50'pin connector
1lvope [scL [spA | DOUT |9 .~ for SSC-SRB
2/GND 10 |

24-QFN Socket
Jumper Bu2: DOUT to GND

TSSOP16 Socket

Switch S1: (socket's DOUT to CB-ADC1) (not mounted and not applicable)

SENT: Connection through 120Q (not applicable to ZSSC4151)
OWI: Direct connection

K4 Connector (4 x 8 pins)

VSSA BR2N | BR2N VDDA
VSSA BR2P BR2P VDDA
VSSA TS2 TS2 VDDA
VSSA TOP TOP VDDA
VSSA T51 TS1 VDDA
VSSA BR1N BR1N VDDA
VSSA BOT BOT VDDA
VSSA BR1P BR1P VDDA

K6 Connecor (4 x 7 pins)

VDDA | VDDA | VDDA | VSSA
VDDA | VSSA VSSA VSSA
VDDA SDA SDA VSSA
VDDA SCL SCL VSSA
VDDA | VDDE | VDDE | VSSA
VDDA | VSSE VSSE VSSA
VDDA | DOUT | DOUT | VSSA

Jumper K7: Supply the VDDE pin for the QFN and TSSOP TR, Jumper K8:
sockets via KS5V (the TSSOP socket is not applicable) Connects the extemal SSC-SRB temperature
- (K2, K1) - (K5, K9) sensor to the DUT’s TS1 or TS2 inputs

Extemal module to CB-ADC1 Extemal module to CB-PE7

Table 1. 2ZSSC41xx SSC Evaluation Board Connectors, Switches, and LEDs

Name Description
D1 Status LED for the KS5V supply. Its forward current is not included in the measured supply current.
Bu1 50-pin female connector connected to the SSC-CB. See section 3.1 for descriptions of the signals on Bu1.
K10 50-pin male connector to the SSC-SRB. See section 3.2 for descriptions of the signals on K10.
5 May 13, 2019
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Name Description

KL1 On-board screw terminal for GND (VSSE), VDDE2 (to VDDE), VDDA, and TS1 connections. (Note: The TS1 pin is not
applicable to the ZSSC4175D-01.)

KL2 On-board screw terminal for TS2, VSSA, TOP, and BR2P. (Note: The BR2P pin is not applicable to the ZSSC4151 and the
TS1 pin to the ZSSC4175D-01.)

KL3 On-board screw terminal for BR2N, BR1P, BR1N, and BOT. (Note: The BR2N pin is not applicable to the ZSSC4151.)

K1, K9 Powers (enables) the headers for connecting external Sensor 1 and Sensor 2 modules (K2 and K5 respectively) via KS5V.

K2, K5 Headers for connections for external Sensor 1 or Sensor 2 modules. Sensor 2 (K5) is intended only for SENT input one-way

transmission (Sensor 2 is not applicable to the ZSSC4151). The ZSSC4151 requires the OWI interface to use Sensor 1 (K2).

K4, K6 Header strips for access to all ZSSC41xx signals; K6 can be used to connect directly to the DUT for in-circuit programming.

K7 2-pin header for connecting the KS5V supply to the VDDE pin (leave jumper open when the external power supply VDDE2 is
connected); provides test points for simple supply current measurements.

K8 Connects the external SSC-SRB temperature sensor to the DUT’s TS1 or TS2 inputs. (Note: The TS1 and TS2 pins are not
applicable to the ZSSC4175D-01.)

S1 Switch that is used for interface selection between OWI and SENT. (Set to OWI for the ZSSC4151.)

24-QFN | Socket for inserting the 24-QFN 4mm x 4mm ZSSC41xx DUT.

K11 Mass Calibration Board (MCB) DUT connector.

6 May 13, 2019
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3. Pin Descriptions for Board Connectors

3.1 Connections between the SSC Communication Board and the ZSSC41xx
SSC Evaluation Board

Table 2 gives the descriptions for the signals on the Bu1 connector (see Figure 3) that are applicable to the ZSSC41xx.

Table 2. Signal Connections: ZSSC41xx SSC Evaluation Board and SSC Communication Board

Bu1 Pin Name Bu1 Pin Description
5P 1 5V constant power supply.
KS5V 3 Power supply controlled by the microcontroller on the SSC-CB.
GND 2,4,6 Ground connection.
SCL, SDA 11,13 12C interface, 5V logic.
MOSI, MISO, SCK | 17,19, 21 SPl interface, 5V logic (used for ZSSC41xx SSC EB identification by 12C).
owl 25 Bi-directional 1/O port with ZSSC41xx-internal pull-up resistors; a pull-up resistor from KS5V with a

resistance of 4.7kQ (on the SSC-CB) can be enabled by setting the SSC-CB microcontroller port pin
G3 low via the PS_G30 terminal command.

ADC1 27 One-Wire Interface (OWI) connection to the SSC-CB’s ADC1 (PA1).

PE7 28 Bi-directional 1/O port with internal pull-up resistors.

Tr_PD2 39 Pull-up from KS5V with 510Q resistor (R2) to the OWI line; enabled by setting the SSC-CB
microprocessor port pin D2 low via the PS_D20 terminal command during OWI communication.

PD4 43 Bi-directional I/O port with internal pull-up resistors.

PD6, PD7 47,49 12C 8-bit serial shift registers settings; set by the ZSSC41xx Evaluation Software.

3.2 Connections between the Optional Sensor Replacement Board and the
ZSSC41xx SSC Evaluation Board

Table 3 gives the descriptions for applicable signals on the K10 connector (see Figure 3).

Table 3. Signal Connections: ZSSC41xx SSC Evaluation Board and Sensor Replacement Board

K10 Pin Name K10 Pin Description
TOP 39,45 Bridge and temperature sensor positive supply voltage
TS_U 41 Temperature sensor input (diode 1N4148)
BOT 43 Bridge negative supply voltage
BR1P 47 Bridge positive signal
BR1IN 49 Bridge negative signal
7 May 13, 2019
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4. 2ZSSC41xx SSC Evaluation Board Schematic, Layout, and BOM

Figure 4. ZSSC41xx SSC Evaluation Board Schematic
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Table 4. Bill of Materials for ZSSC41xx SSC Evaluation Board
Designator Value Package Manufacturer P/N Supplier Quantity

Bu1 SL2x25-90 WBUL50-GEW BL 2X25W 2.54 Reichelt

Bu2 K1X2 1X02 SL 1X36G 2.54 z.B. Reichelt 1
C1 100N 0805 X7R-G0805 100N Reichelt 1
C2 100N 0805 X7R-G0805 100N Reichelt 1
C3 22N 0805 X7R-G0805 2.2N Reichelt 1
C4 100N 0805 X7R-G0805 100N Reichelt 1
D1 LED 1206GN 1206-DIODE SMD-LED 1206 GN Reichelt 1
IC1 24-QFN Socket 24LQ50K14040 24LQ50K14040 Plastronics 1
IC2 74LS165ADR SOIC16_150MIL 296-31854-1-ND Digi-Key 1
IC4 IRF9389TRPBF SMD8 IRF9389TRPBFCT-ND Digi-Key 1
K1 K1X2 1X02 SL 1X36G 2.54 z.B. Reichelt 1
K2 K1X3 1X03 M20-9990346 Farnell 1
K4 K4x8 4X08 M20-9980846 Farnell 1
K5 K1X3 1X03 M20-9990346 Farnell 1
K6 K4x7 4X07 M20-9980745 Farnell 1
K7 K1X2 1X02 SL 1X36G 2.54 z.B. Reichelt 1
K8 K1X3 1X03 M20-9990346 Farnell 1
K9 K1X2 1X02 SL 1X36G 2.54 z.B. Reichelt 1
K10 WSL-50POL_2x25 2X25-90 TSW-125-08-T-D-RA Farnell 1
K11 MCB DUT LH-10 WSL 10G Reichelt 1
KL1 AKL 059-04 KLEMME-4RM3.5 AKL 059-04 Reichelt 1
KL2 AKL 059-04 KLEMME-4RM3.5 AKL 059-04 Reichelt 1
KL3 AKL 059-04 KLEMME-4RM3.5 AKL 059-04 Reichelt 1
R1 1.0K 0805 SMD-0805 1.00K Reichelt 1
R2 510 0805 1400040 Farnell 1
R3 120 0805 SMD-0805 xxx Reichelt 1
R4 10K 0805 SMD-0805 xxx Reichelt 1
R5 5.6K 0805 SMD-0805 xxx Reichelt 1
R6 120 0805 SMD-0805 xxx Reichelt 1
R7 120 0805 SMD-0805 xxx Reichelt 1

May 13, 2019
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Designator Value Package Manufacturer P/IN Supplier Quantity
R8 10K 0805 SMD-0805 xxx Reichelt 1
S1 SCHIEB-1U-2.54 SCHIEB-1U-2.5 SS ESP101 Reichelt 1
Pad Silicon Pads 1165068 Farnell 4

Figure 5. ZSSC41xx SSC Evaluation Board Layout - Silkscreen
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Figure 7. ZSSC41xx SSC Evaluation Board Layout - Bottom Side
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5. Related Websites and Software

Visit the specific product pages on IDT's website www.IDT.com to download software/firmware, related documents, and the latest version of
this document, or contact IDT via the contact information on the last page.

Product IC Product Web Page Kit Product Web Page

ZSSC4151 www.IDT.com\ZSSC4151 www.IDT.com\zssc4 15xkit
ZSSC4161 www.|DT.com\ZSSC4161 www.|DT.com\zssc416xkit
ZSSC4162 www.|IDT.com\ZSSC4162 www.IDT.com\zssc416xkit
ZSSC4165 www.IDT.com\ZSSC4165 www.IDT.com\zssc416xkit
ZSSC4169 www.|IDT.com\ZSSC4169 www.|DT.com\zssc416xkit
ZSSC4175 www.IDT.com\ZSSC4175 www.IDT.com\zssc417xkit
SSC Communication Board (SSC-CB) www.IDT.com\ssc-cb

Sensor Replacement Board (SSC-SRB) | www.IDT.com\ssc-srb

© 2019 Renesas Electronics Corporation
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6. Revision History

Revision Date Description of Change

May 13, 2019 = Complete document revision.

= Ordering code table removed.

= Product name changed to ZSSC41xx.
= Minor edits and template update.

February 1, 2017 = Merger of separate documents for ZSSC4151 and ZSSC416x/7x and rebranding for IDT. Revision
reference is now the document revision release date.

= Addition of bill of materials and board layout images.
= Addition of Figure 2 for user module connections.

= Addition of order codes.

= Minor edits and re-organization.
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(Note1)

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.
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.
No license, express, implied or otherwise, is granted hereby under any patents, copyrights or other intellectual property rights of Renesas Electronics or
others.
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.
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.
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.
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.
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.
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.
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.
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.
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.
This document shall not be reprinted, reproduced or duplicated in any form, in whole or in part, without prior written consent of Renesas Electronics.
Please contact a Renesas Electronics sales office if you have any questions regarding the information contained in this document or Renesas
Electronics products.

“Renesas Electronics” as used in this document means Renesas Electronics Corporation and also includes its directly or indirectly controlled
subsidiaries.

(Note2)

Corporate Headquarters
TOYOSU FORESIA, 3-2-24 Toyosu,
Koto-ku, Tokyo 135-0061, Japan

www.renesas.com

Trademarks

Renesas and the Renesas logo are trademarks of Renesas Electronics
Corporation. All trademarks and registered trademarks are the property
of their respective owners.

“Renesas Electronics product(s)” means any product developed or manufactured by or for Renesas Electronics.

(Disclaimer Rev.5.0-1)

Contact Information

For further information on a product, technology, the most up-to-date
version of a document, or your nearest sales office, please visit:
www.renesas.com/contact/

© 2025 Renesas Electronics Corporation. All rights reserved.
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