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Ideal for miniaturizing wearables and extending operating
time in battery-powered equipment

Ultra-Compact WLCSP*
Ultra-Low Current (160nA)
High Accuracy Op Amp

*Wafer Level Chip Size Package

TLR1901GXZ


https://www.rohm.co.jp/

Overview: WLCSP Ultra-Low Current (160nA) Accuracy Op Amp

The TLR1901GXZ is a WLCSP* Op Amp that achieves maximum space savings in sets requiring greater miniaturization.
In addition, ultra-low current operation makes it ideal for sensing applications in compact battery-powered devices.

*Wafer Level Chip Size Package
- Extremely low current operation extends runtime in battery-powered devices
Nano Energy™ technology provides unmatched low operating current: 160nA (Typ) at 3.0V supply voltage

 Ultra-compact WLCSP contributes to device miniaturization
Achieves breakthrough space savings with external dimensions of just 0.91x0.80%x0.33 (Max) mm

- Excellent input offset voltage characteristics simplify compensation design

Guarantees a Max input offset voltage and temperature drift of 0.55mV and 7.0uV/°C, respectively,
while achieving ultra-low current consumption

/INano
)/~ NanoEnergy XCSP30L1

Nano Energy™ is a trademark or registered trademark of ROHM Co., Ltd. 0.91x0.80%3.5mm (Max)
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. Ultra-Low Current Operation Contributes to Longer Battery Life

. Mechanism and Characteristics Required for Low Current Operation

Operating Current Comparison

Comparison products: Ultra-low

The Role of Op Amps in Sensing Applications
Sensor Output Op Amp
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Acceleration Sensors
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Low Op Amp current extends the operating time of sensing devices
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. Ultra-Compact WLCSP Contributes to Device Miniaturization

. Size Comparison vs General WLCSP Products
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General WLCSP
Product A

W : 1.29mm

D : 0.9mm

Ball Pitch: 0.5mm

General WLCSP
Product B

W : 1.116mm

D : 0.822mm

Ball Pitch: 0.4mm

General Product A

Reduced
approx.
36%

General Product
Reduced
approx.

QQQ

20%

Achieves unprecedented space savings

New Product
(TLR1901GXZ)

W :0.91mm, D : 0.80mm
Ball Pitch: 0.35mm

Ball pitch narrowed
to just 0.35mm
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. Excellent Input Offset Voltage Characteristics Facilitate Compensation Design

Input Offset Voltage (Max) Comparison A Input Offset Voltage vs Ambient Temperature

(Target products: Ultra-low current types of 500nA or less) (Shift amount relative to the reference at 25°C)

Achieves a class-leading
0.55mV among ultra-low
current products below

500nA

Provides superior offset
voltage characteristics
vs general ultra-low
current types

0.8 Minimal temperature
06 variation of the input offset
04 voltage: 7.0pV/°C (Max)

Input Offset Voltage Vg [mV]
P

Alnput Offset Voltage V| [mV]
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o

0.55
0.5 -0.6
-
0.0 1.0
New Product Low Low Low -100 75 -50 25 0 25 50 75 100
TLR1901GXZ Current Current Current Ambient Temperature T, [°C]
General General General
Product Product Product
A B C

Excellent input offset voltage characteristics streamline compensation design,
even with ultra-low current products
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The Effects of Nano Energy™ Technology on ROHM’s New Products

. Nano Energy™ Technology Overview

High performance reference voltage
circuit achieves both ultra-low current
consumption and superior response

Circuit Design

Low current consumption through
the development of high-density,
high-resistance elements

Promotes low noise with high
accuracy by coordinating circuits
and elements

ﬁNano

Nano Energy

Nano Energy™ refers to ultra-low current
consumption technology achieved by
combining analog circuit design, layout,
and processes leveraging ROHM’s
vertically integrated production system.
The TLR1901GXZ utilizes a newly
developed reference current source
based on this technology to achieve an
operating current of just 160nA by
thoroughly suppressing current increase
due to temperature.

Nano Energy™ is a trademark or registered trademark of ROHM Co., Ltd.
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. Ultra-Compact WLCSP Op Amp Specifications

Shutdown Input Input Offset Input Equivalent
Circuit Offset Voltage Noise
V] ) Current Voltage Temperature Drift Voltage Density
(Max) (uA) (Max)[mV] (Max)[uV/°C] (Typ)[nV/VHZ]

Supply Circuit Automotive-
Grade

AEC-Q100

Operating
Temperature
[°C]

Package
[mm]

Features ch Voltage Current

Ultra-compact .
27 TLR1901GXZ @DER]|ultra-low current| 1 | 1.7t05.5 | 160nA |  — 0.55 7.0 - ~40to +85 | XCSP30L1 (SPim)_
0.91x0.80x0.33
WLCSP
LMR1901YG-M @@ Ultra-low current| 1 | 1.7 to 5.5 | 160nA - 0.55 7.0 740 -40 to +105 | SSOPS Grade 2
' ' ' ' 2.90x2.80%x1.25
Ultra-compact _ YCSP30L1 (6Pin) _
TLR377GYZ  @Ddm)| \y osp | 1|18t055 | 585uA | 15 1 6.0 12 2010485 |0 e 0.33

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

Application Examples IC-Mounted Evaluation Board
(Conversion Board for SSOP5)

Wearables Smartphones Small Drones Gas Alarms Motion TLR1901GXZ-EVK-001
S
oo Available from
Optimized for sensing applications in battery-powered devices ROHM'’s Official Website
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https://www.rohm.com/products/amplifiers-and-linear/operational-amplifiers/low-power/input-output-full-swing/tlr1901gxz-product?utm_medium=pdf&utm_source=rohm&utm_campaign=68OP7406
https://www.rohm.com/products/amplifiers-and-linear/operational-amplifiers/low-power/input-output-full-swing/lmr1901yg-m-product?utm_medium=pdf&utm_source=rohm&utm_campaign=68OP7406
https://www.rohm.com/products/amplifiers-and-linear/operational-amplifiers/high-performance/input-output-rail-to-rail-low-offset-voltage/tlr377gyz-product?utm_medium=pdf&utm_source=rohm&utm_campaign=68OP7406
https://www.rohm.com/datasheet?p=TLR1901GXZ&dist=rohmdocument&media=pdf&source=rohm&campaign=68OP7406
https://www.rohm.com/datasheet?p=LMR1901YG-M&dist=rohmdocument&media=pdf&source=rohm&campaign=68OP7406
https://www.rohm.com/datasheet?p=TLR377GYZ&dist=rohmdocument&media=pdf&source=rohm&campaign=68OP7406
https://www.rohm.com/products/amplifiers-and-linear/operational-amplifiers/low-power/input-output-full-swing/tlr1901gxz-product#evaluationBoard

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 July 2025 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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