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A Smart Society is more convenient, eco-friendly, and safe.
Advancements in analog sensor technologies have enabled “smarter” devices and equipment. For example, we can 
detect and measure the faintest hint of a dangerous gas, the identify a defective part in a fast moving production 
conveyor, or the sense slightest seismic movement, all with more precision than ever before. 
Renesas, a global leader of microcontrollers and analog technologies introduces Smart Analog technology that 
redefines how these analog sensors link to the digital electronics world through a flexible, intelligent analog front end 
(AFE) platform.

The Smart Analog platform is a reconfigurable analog front-end device that interfaces 
to the most sophisticated sensors used in industrial, consumer, commercial and medical 
applications. An intelligent software tool eliminates time consuming trial-and-error 
rewiring of the circuit resulting in reduced time to market, lower system costs, and 
reduced power consumption.

RENESAS “Smart Analog”
Redefining The Link Between Analog And Digital Worlds

Smart Cars

Smart Buildings

Smart Homes

Smart Health

Smart Factories

Five Advantages

Flexible
Unbeatable versatility Reduce time to market

Clever functionality

Intelligent

Complete solution

Extensive

Speedy

Excellent support

Reliable

A complete set of development tools 
including IDEs, compilers, 

extensive libraries of drivers

Supports a wide range of sensors 
and sensor output signals.

Develop your product quickly.
Achieve fast output and 

quick rollout.

Take advantage of an excellent 
support system, including 
dedicated Smart Analog 
websites and seminars.

Enjoy the intelligent features of 
the built-in MCU.

With Smart Analog you can build an analog circuit development platform that lets you 
quickly and flexibly respond to the ever-changing sensor needs of tomorrow's Smart 
Society.
Smart Analog propels the creation of human interfaces that are more intuitive and user 
friendly, economically viable ecosystems that meet the demands of the green society, 
and robust security systems that function smoothly.

Building a Smart Society



RENESAS “Smart Analog”

The MCU can also be used to reconfigure 
the circuits according to the sensor being 
developed. A single Smart Analog IC 
handles all the different voltage, current 
and differential output signals unique to 
each type of sensor. Even if your 
application includes a mixture of sensors, 
a single Smart Analog chip can be 
reconfigured in the set to provide the 
functionality of multiple analog front end 
circuits. 

Smart Analog customers can visit Renesas’s dedicated Smart Analog website to access the 
latest information on the Smart Analog family as well as download user’s manuals and 
application notes full of application examples, and view comprehensive FAQs. Renesas also 
holds Smart Analog seminars covering a wide range of subjects and provides many other 
support services to ensure you can develop your analog front end quickly and without hassle.

Previously, trimming had to be performed 
manually during manufacture of the 
sensor equipment to absorb variations in 
sensor characteristics. But with Smart 
Analog, the configuration and 
characteristics of the analog circuits are 
controlled automatically by the MCU. 
Smart Analog is also field programmable, 
allowing long-term sensor drift to be 
automatically corrected and repaired. 
This prolongs the life of your system and 
raises its added value.

Renesas provides a rich lineup of 
development tools that suit all development 
needs, including Smart Analog Stick, which 
facilitates the design of analog circuits 
using Smart Analog, the web simulator 
Renesas VA*, and SA-Designer, which lets 
you configure your analog design easily on 
a GUI and converts your circuit data to C 
source code. 
Even if you are new to the analog design 
field, you can get your development 
project up and running quickly and easily 
on your computer, because Smart Analog 
tools deliver the kind of usability you’ve 
never seen before.
* Renesas Virtual Analog Laboratory

Example Application SetCircuit Configuration

Emulator system Programmer

SA-Designer Coding toolSmart Analog
Easy Starter

Smart Analog Stick Smart Analog 
evaluation board

CPU board

Renesas VA*

The sensor becomes dirty and its 
characteristics drift over time, causing a drop 
in sensitivity.

If the output gain of the sensor is the same as when the 
sensor was first installed, the MCU stops detecting the sensor 
output once it falls below the detection threshold. A drop in 
the steady-state output is identified before the MCU stops 
detecting the sensor output even when the luminance is within 
the detection range.

If the sensor output falls below the initial value, the output gain 
is raised programmably so that the MCU maintains its 
detection performance. This means that if the luminance is 
within the detection range, it will be detected normally.

All analog circuit configurations and characteristics can be changed and optimized by using 
SA-Designer software and the MCU, reducing the design lead time by 3 to 8 months*. You can 
also use the web simulator Renesas VA to perform all verification work from commercial 
sensor selection before purchasing your Smart Analog to system verification, which can speed 
up verification by up to 3 months*. Smart Analog allows you to develop your system faster and 
more efficiently by accelerating all development processes, including adaptive simulation.
*Compared with other Renesas products.
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Receive the benefit of the MCU’s 
intelligent functionality used to 
automate trimming and automatically 
correct long-term drift.

Gyro sensor Non-contact 
temperature sensor Motion sensor

Pressure sensor Strain gauge Magnetic sensor

Photodiode Blood glucose sensor Infrared sensor

Non-inverting 
amplifier

Instrumentation 
amplifier

Transimpedance 
amplifier

Integrated 
development 
environment

Practical example of field programming (light sensor)

Unbeatable versatility Complete solution

Reduce time to market

Excellent support

Clever functionality Throw out the old ways of developing analog circuits and slash your development time.
Smart Analog lets you achieve fast output and quick rollout.

Access an extensive range of Smart Analog development tools designed for all development needs, and choose from a wide selection of products.

Take advantage of an excellent support system, including info-packed 
Smart Analog websites and seminars.

Use a wide range of sensors and sensor 
output signals simply by changing the 
configuration and characteristics of the 
operational amplifiers.

C-Source

Coding

Debug Build

6 to 11 months

About 2 weeks

2.5 to 8 monthsSemi-custom analog
(analog master)

Fully custom analog
Circuit design

Circuit & constant verification

Sensor selection 
& verification

Layout design Mask 
fabrication

Sample fabrication

2 to 3 months 1 week 2 months

1 month

1 to 3 months

1 to 3 months

1 to 3 months

1 to 3 months

1 to 4 weeks

1 day (Renesas VA)

1 week

1 to 2 weeks (Smart Analog evaluation board & Smart Analog Easy Starter)

3 weeks

http://www.renesas.com/smart_analog/

Change the topology
(circuit configuration)

Change the parameters 
(circuit characteristics) 

- Example using non-inverting amplifier

Change the
operating point

Change
the gain

Adjust
the offset

Non-inverting
amplifierTransimpedance

amplifier
Non-inverting

amplifier

Inverting
amplifier

Operational
amplifier

Instrumentation
amplifier

Adding
amplifier

Subtracting
(differential)

amplifier

Analog 
front 
end

MCU

Configure by using MCU and software

Configurable amplifiers
Smart Analog incorporates configurable amplifiers whose topology 
(operational amplifier-based) and parameters (amplitude, operating 
point) can be reconfigured.
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Complete solution
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Notes: 
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 of these circuits, software, and information in the design of your equipment.  Renesas Electronics assumes no responsibility for any losses incurred by you or third parties arising from the 
use of these circuits, software, or information.

2. Renesas Electronics has used reasonable care in preparing the information included in this document, but Renesas Electronics does not warrant that such information is error free.  Renesas Electronics 
assumes no liability whatsoever for any damages incurred by you resulting from errors in or omissions from the information included herein.

3. Renesas Electronics does not assume any liability for infringement of 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.  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 should not alter, modify, copy, or otherwise misappropriate any Renesas Electronics product, whether in whole or in part.  Renesas Electronics assumes no responsibility for any losses incurred by you 
or third parties arising from such alteration, modification, copy or otherwise misappropriation of Renesas Electronics product.

5. Renesas Electronics products are classified according to the following two quality grades: "Standard" and "High Quality".  The recommended 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; and industrial robots etc.
"High Quality": Transportation equipment (automobiles, trains, ships, etc.); traffic control systems; anti-disaster systems; anti-crime systems; and safety equipment etc.
Renesas Electronics products are neither intended nor 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 damages (nuclear reactor control systems, military equipment etc.).  You must check the quality grade of each Renesas Electronics product before using it 
in a particular application.  You may not use any Renesas Electronics product for any application for which it is not intended.  Renesas Electronics shall not be in any way liable for any damages or losses 
incurred by you or third parties arising from the use of any Renesas Electronics product for which the product is not intended by Renesas Electronics.

6. You should use the Renesas Electronics products described in this document within the range specified by Renesas Electronics, especially with respect to the maximum rating, operating supply voltage 
range, movement power voltage range, heat radiation characteristics, installation and other product characteristics.  Renesas Electronics shall have no liability for malfunctions or damages arising out of the 
use of Renesas Electronics products beyond such specified ranges.

7. Although Renesas Electronics endeavors to improve the quality and reliability of its products, semiconductor products have specific characteristics such as the occurrence of failure at a certain rate and 
malfunctions under certain use conditions.  Further, Renesas Electronics products are not subject to radiation resistance design.  Please be sure to implement safety measures to guard them against the 
possibility of physical injury, and injury or damage caused by fire in the event of the failure of a Renesas Electronics product, 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, 
please evaluate the safety of the final products or systems manufactured by you.

8. Please contact a Renesas Electronics sales office for details as to environmental matters such as the environmental compatibility of each Renesas Electronics product.  Please use Renesas Electronics 
products in compliance with all applicable laws and regulations that regulate the inclusion or use of controlled substances, including without limitation, the EU RoHS Directive.  Renesas Electronics assumes 
no liability for damages or losses occurring as a result of your noncompliance with applicable laws and regulations.

9. Renesas Electronics products and technology may 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 should not use Renesas Electronics products or technology described in this document for any purpose relating to military applications or use by the military, including but not limited to 
the development of weapons of mass destruction.  When exporting the Renesas Electronics products or technology described in this document, you should comply with the applicable export control laws and 
regulations and follow the procedures required by such laws and regulations.

10. It is the responsibility of the buyer or distributor of Renesas Electronics products, who distributes, disposes of, or otherwise places the product with a third party, to notify such third party in advance of the 
contents and conditions set forth in this document, Renesas Electronics assumes no responsibility for any losses incurred by you or third parties as a result of unauthorized use of Renesas Electronics 
products.

11. This document may not be reproduced or duplicated in any form, in whole or in part, without prior written consent of Renesas Electronics.
12. Please contact a Renesas Electronics sales office if you have any questions regarding the information contained in this document or Renesas Electronics products, or if you have any other inquiries.
(Note 1)  "Renesas Electronics" as used in this document means Renesas Electronics Corporation and also includes its majority-owned subsidiaries.
(Note 2)  "Renesas Electronics product(s)" means any product developed or manufactured by or for Renesas Electronics.

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