ZSSC3131
Datasheet

RENESAS Sensor Signal Conditioner for Cost-

Optimized Switch Applications

Brief Description

The ZSSC3131 is a member of the ZSSC313x
product family of CMOS integrated circuits designed
for automotive/ industrial sensor applications. All
family members are well suited for highly-accurate
amplification and sensor-specific correction of
resistive bridge sensor signals. An internal 16-bit
RISC microcontroller running a correction algorithm
compensates sensor offset, sensitivity, temperature
drift, and non-linearity of the connected sensor
element. The required calibration coefficients are
stored by the one-pass calibration procedure in an
on-chip EEPROM.

The ZSSC3131 is optimized for simple switch and
cost-sensitive sensor applications. The integrated
adjustable digital filter enables building fast-switch-
ing real-time applications as well as stabilized
applications for switching input signals that are
unstable or disrupted.

Features

¢ Adjustable to nearly all resistive bridge sensor
types: maximum analog gain of 105; maximum
overall gain of 420

e Sample rate up to 200 Hz

o ADC resolution 13/14 bit

e Internal temperature compensation
e Integrated adjustable digital filter

« Digital compensation of sensor offset, sensitivity,
temperature drift, and non-linearity

¢ Output options: ratiometric analog voltage output
(5 - 95% maximum, 12.4 bit resolution) or
ZACwire™ (digital One-Wire Interface (OW1))

¢ Sensor biasing by voltage

¢ High voltage protection up to 33 V

e Supply current: Max. 5.5mA

¢ Reverse polarity and short circuit protection

¢ Wide operation temperature range:
-40 to +150°C

¢ Traceability by user-defined EEPROM entries

* Note: I°C™ is a trademark of NXP.
** FSO = Full Scale Output.

Benefits

e Family approach offers the best fitting IC selec-
tion to build cost-optimized applications

e No external trimming components required
e Low number of external components needed

e PC-controlled configuration and One-Pass/ end-
of-line calibration via I2C™* or ZACwire™
interface: Simple, cost-efficient, quick, and pre-
cise

e High accuracy (0.25% FSO** @ -25 to +85°C;
0.5% FSO @ -40 to +125°C)

¢ Optimized for automotive/industrial environments
due to robust protection circuitries, excellent
electromagnetic compatibility, and AEC-Q100
qualification

Available Support

o Evaluation Kits
e Application Notes
e Mass Calibration System

Physical Characteristics

e Supply voltage 4.5t0 5.5V

e Operation temperature: -40°C to +125°C
(-40°C to +150°C extended temperature range
depending on product version)

¢ Available in RoHS-compliant JEDEC-SSOP14
package or delivery as die

ZSSC3131 Minimum Application Requirements
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Ordering Information (See data sheet section 8 for complete delivery options.)

Calibration System V1.1

MCS boards, cable, connectors (software can be downloaded from
the product page www.IDT.com/ZSSC3131)

Product Sales Code [Description Package
ZSSC3131BE1 ZSSC3131 die — tested; temperature range -40 to +150°C Unsawn wafer: add “B” to sales code
Die on frame: add “C” to sales code
ZSSC3131BAl ZSSC3131 die — tested; temperature range -40 to +125°C Unsawn wafer: add “B” to sales code
Die on frame: add “C” to sales code
ZSSC3131BE2 ZSSC3131 SSOP14 - temperature range -40 to +150°C Tube: add “T” to sales code
Tape & Reel: add “R”
ZSSC3131BA2 ZSSC3131 SSOP14 - temperature range -40 to +125°C Tube: add “T” to sales code
Tape & Reel: add “R”
ZSSC313xKITV1.1 ZSSC313x Evaluation Kit, revision 1.1, including Evaluation Board, Kit
ZSSC3131 IC samples, USB cable (software can be downloaded from
the product page www.IDT.com/ZSSC3131)
ZSSC313x Mass Modular Mass Calibration System (MSC) for ZSSC313x including Kit



http://www.idt.com/zssc3131
http://www.idt.com/zssc3131
http://www.idt.com/
http://www.idt.com/go/sales
http://www.idt.com/go/support
http://www.idt.com/go/glossary

IMPORTANT NOTICE AND DISCLAIMER

RENESAS ELECTRONICS CORPORATION AND ITS SUBSIDIARIES (‘RENESAS”) PROVIDES TECHNICAL
SPECIFICATIONS AND RELIABILITY DATA (INCLUDING DATASHEETS), DESIGN RESOURCES (INCLUDING
REFERENCE DESIGNS), APPLICATION OR OTHER DESIGN ADVICE, WEB TOOLS, SAFETY INFORMATION, AND
OTHER RESOURCES “AS IS” AND WITH ALL FAULTS, AND DISCLAIMS ALL WARRANTIES, EXPRESS OR IMPLIED,
INCLUDING, WITHOUT LIMITATION, ANY IMPLIED WARRANTIES OF MERCHANTABILITY, FITNESS FOR A
PARTICULAR PURPOSE, OR NON-INFRINGEMENT OF THIRD-PARTY INTELLECTUAL PROPERTY RIGHTS.

These resources are intended for developers who are designing with Renesas products. You are solely responsible for (1)
selecting the appropriate products for your application, (2) designing, validating, and testing your application, and (3)
ensuring your application meets applicable standards, and any other safety, security, or other requirements. These
resources are subject to change without notice. Renesas grants you permission to use these resources only to develop an
application that uses Renesas products. Other reproduction or use of these resources is strictly prohibited. No license is
granted to any other Renesas intellectual property or to any third-party intellectual property. Renesas disclaims
responsibility for, and you will fully indemnify Renesas and its representatives against, any claims, damages, costs, losses,
or liabilities arising from your use of these resources. Renesas' products are provided only subject to Renesas' Terms and
Conditions of Sale or other applicable terms agreed to in writing. No use of any Renesas resources expands or otherwise
alters any applicable warranties or warranty disclaimers for these products.

(Disclaimer Rev.1.01 Jan 2024)

Corporate Headquarters Contact Information

TOYOSU FORESIA, 3-2-24 Toyosu, For further information on a product, technology, the most
Koto-ku, Tokyo 135-0061, Japan up-to-date version of a document, or your nearest sales
www.renesas.com office, please visit www.renesas.com/contact-us/.
Trademarks

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

© 2024 Renesas Electronics Corporation. All rights reserved.
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