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Introducing ROHM’s Zero-Drift Amps

Zero-Drift Ultra-Low Offset Voltage
High Accuracy Op Amps
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LMR1002F-LB
LMR1001YF-C



https://www.rohm.com/

Overview of Zero-Drift Ultra-Low Offset Voltage High Accuracy Op Amps

The LMR1002F-LB and LMR1001YF-C are Zero-Drift Amps that deliver ultra-low offset voltage while reducing offset voltage
fluctuations due to temperature-based changes to nearly zero.

The absence of temperature-based offset voltage variations makes these zero-drift amps ideal for applications requiring high-
accuracy sensing under any conditions.

 Features

+ Contributes to high accuracy sensing in a variety of applications
Low offset voltage and low offset voltage temperature drift
LMR1002F-LB: 9uV (Max) offset voltage, 50nV/°C (Max) offset voltage temperature drift
* Reduce the burden for system design

Enables system design without concern for variations in offset voltage caused by environmental changes

SOP8 Package
5.00%6.20x1.71mm
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. How to achieves High Accuracy Sensing?

l Signal Processing in Sensing Applications

Signal: Small Signal: Large

Sensor | WWW

Error Factors of Op Amps

Offset voltage:

Error voltage that appears when the input voltage is zero
Offset voltage temperature drift:

Variation in input offset voltage due to temperature changes

Amplifying these error factors with the sensor signal can decrease in
sensing accuracy

The key to high accuracy sensing is minimizing op amp error factors
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. Advantages of Zero-Drift Amps

l Offset Voltage Temperature Drift Comparison l Comparison of resource Required for System Design

Example with New Product (LMR1002F-LB) )
. Using a Standard Product Large offset voltage fluctuations
due to environmental changes

Standard Modification Y
40 Product required
< Design } Assembly } Evaluation Additional resource
% . NG required for offset
g Zero-Drift Amps voltage correction
S A
3 40 Unlike low offset Standard Using a Zero-Drift Amps Small offset voltage fluctuations
© products, the offset voltage X due to environmental changes
-80 doesn't drift (fluctuate) due to No modification 1
temperature changes needed
, Evaluation Facilitates design
-120-100 -50 0 50 100 150 200 pesian } Assembly } OK without worrying about
Temperature ['C] offset voltage

Contributes to high accuracy sensing

. i .o Reduce the burden for system design
in a variety of applications
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Key Points for Achieving a Zero-Drift Amps

l LMR1002F-LB/LMR1001YF-C Block Diagram
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Circuit

conversion

Offset Voltage Compensation Circuit (Chopper Type)

The offset voltage of the main amp is detected by the offset voltage
compensation circuit and corrected so that the offset approaches zero

Achieves zero-drift by automatically compensating for offset voltage
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. Application Circuit Example Using a Low Offset Voltage Op Amp

[ For Current Detection

—— Output Voltage: 1mV X 1000 times = 1000mV

&z WIS enuppliiteeion @l Error Voltage: 9uV X 1000 times = 9mV
Input [A
Voltage Offset Volltage
mvV |y 9uV (Max)
ADC [~ Mcu
Motor
Battery, etc.
Large voltage Small voltage

amplification factor  amplification factor

Zero-Drift Amps with low error voltage and high Low offset voltage op amps with a wide
accuracy amplification are ideal common-mode input range are optimal

Zero-Drift Amps are ideally suited for use as first-stage amps that amplify small voltages
(e.g. sensor output, current detection)
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. Low Offset Voltage Op Amp Lineup

Zero-Drift h

Amp

Supply

Circuit
Current

Voltage V] 10 a) (Typ)

Input
Offset
Voltage
[uV] (Max)

Input Offset
Voltage
Temperature
Drift
[uV/°C] (Max)

Operating
Temperature
[°C]

Input Equivalent

Noise

Voltage Density

[NV/AVHZ] (Typ)

Package

Automotive
Grade
(AEC-Q100)

2% LMR1002F-LB @ £} v 1 |27t55| 085 9 0.05 ~40 to +125 70 SOP8 —
WLMR1001YF-C @ & v 1 |27t055| 0.85 12 05 -40 to +125 70 SOP8 YES
LMR376YG-C @ £ | — 1 |25t55]| 085 190 2.2 40 to +125 55 SSOP5 | YES

Click on the @ icon to access the product page on ROHM's website.  Click on the @ icon to access the product datasheet on ROHM’s website.

Application Examples
* Industrial equipment/consumer devices

(LMR1002F-LB)

Current-sense amps for power-controlled inverters,

instrumentation sense amps for

temperature/pressure/flow rate, etc.

+ Automotive systems (LMR1001YF-C)

ECU/OBC (On-Board Charger)/BMS (Battery
Management System) current sense amps, etc.

© 2023 ROHM Co., Ltd.

Ideal for applications requiring high-accuracy sensing


https://www.rohm.com/products/amplifiers-and-linear/operational-amplifiers/low-offset-voltage/input-output-full-swing/lmr1002f-lb-product?utm_medium=pdf&utm_source=rohm&utm_campaign=66OP7371
https://www.rohm.com/datasheet?p=LMR1002F-LB&dist=rohmdocument&media=pdf&source=rohm&campaign=66OP7371
https://www.rohm.com/products/amplifiers-and-linear/operational-amplifiers/low-offset-voltage/input-output-full-swing/lmr1001yf-c-product?utm_medium=pdf&utm_source=rohm&utm_campaign=66OP7371
https://www.rohm.com/datasheet?p=LMR1001YF-C&dist=rohmdocument&media=pdf&source=rohm&campaign=66OP7371
https://www.rohm.com/products/amplifiers-and-linear/operational-amplifiers/high-performance/input-output-rail-to-rail-low-offset-voltage/lmr376yg-c-product?utm_medium=pdf&utm_source=rohm&utm_campaign=66OP7371
https://www.rohm.com/datasheet?p=LMR376YG-C&dist=rohmdocument&media=pdf&source=rohm&campaign=66OP7371

Notice

B The information contained in this document is intended to introduce ROHM Group (hereafter referred to as ROHM)
products. When using ROHM products, please verify the latest specifications or datasheets before use.

B ROHM does not warrant that the information contained herein is error-free. ROHM shall not be in any way responsible
or liable for any damages, expenses, or losses incurred by you or third parties resulting from errors contained in this
document.

B The information and data described in this document, including typical application circuits, are examples only and are
not intended to guarantee to be free from infringement of third parties intellectual property or other rights. ROHM does
not grant any license, express or implied, to implement, use, or exploit any intellectual property or other rights owned
or controlled by ROHM or any third parties with respect to the information and data contained herein.

B When exporting ROHM products or technologies described in this document to other countries, you must abide by the
procedures and provisions stipulated in all applicable export laws and regulations, such as the Foreign Exchange and
Foreign Trade Act and the US Export Administration Regulations, and follow the necessary procedures in accordance
with these provisions.

B No part of this document may be reprinted or reproduced in any form by any means without the prior written consent of
ROHM.

B The information contained in this document is current as of December 2023 and is subject to change without notice.

ROHM Co., Ltd.

RO H m 21 Saiin Mizosaki-cho, Ukyo-ku,
Kyoto 615-8585 Japan
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