Selection Guide for Low-Loss
Transimpedance Amplifiers in Relay
Protection Class

Al Overview

Choosing a low-loss TIA for relay protection requires balancing noise, bandwidth, and
gain while compensating for parasitic capacitances and selecting the appropriate op-
amp topology.

Key Design Considerations

1. Noise Performance: Noise is the most critical factor in high-sensitivity TIA
applications. The input-referred noise of the amplifier directly affects the signal-to-
noise ratio (SNR) and the ability to detect small currents from sensors or current
transformers in relay protection systems. FET-input op-amps (e.g., OPA657, THS4631)
offer low input current noise, while B)JT-input devices (e.g., LMH6629) provide low
voltage noise. The choice depends on which noise source dominates in the specific
application (). 2. Bandwidth and Gain: Relay protection TIAs must maintain sufficient
bandwidth to capture fast transient currents. The transimpedance gain (Vout/lin) is
set by the feedback resistor (Rf), but high Rf values can limit bandwidth. Multi-stage
designs, including cascaded voltage gain stages, can optimize the trade-off between
gain and bandwidth while minimizing noise contribution from later stages ( ). 3.
Parasitic Capacitance Compensation: Parasitic capacitances from the sensor, op-amp
inputs, and PCB traces can introduce poles and zeros that degrade TIA response.
Compensation techniques, such as adding a feedback capaC|tor (Cf) across Rf, are
essential h@arity dpericompensation
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Article Content
Nov 08, 2025
Transimpedance Amplifiers (TIA): Choosing the Best Amplifier for the ...

So, for the 1st stage, choose the best operational amplifier (by using the analysis
method developed here) while operating at the

Jan 12, 2026
Relay Selection Guide

Minimum protection for a small machine with low resistance grounding This is where
system protection, and protective relays

Nov 23, 2025
High Impedance Restricted Earth Fault Protection ...

Obtaining maximum benefit from REF protection requires that one consider many
factors, including whether to select

May 13, 2026
Power System Protective Relays: Principles & Practices

Abstract: Protective relays and devices have been developed over 100 years ago to
provide “last line” of defense for the electrical

Dec 27, 2025
A Complete Guide to Transimpedance Amplifier in 2025 | ODG

Whether you work with optical communication systems or sensors, you need reliable
devices to convert and amplify

Apr 17, 2026
Transimpedance Amplifier Selection and Applications

Whether you need a transimpedance amplifier or other specialty-purpose amplifier,
you can find exactly the

Jun 24, 2026
Transimpedance Amplifier Design | Tutorials on Electronics | Next ...

1. Definition and Basic Operation Definition and Basic Operation A transimpedance
amplifier (TIA) is a current-to-voltage converter

Sep 25, 2025
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Transimpedance Amplifier Selection and Circuit Design

One version of an amplifier that is equally as important for certain sources in circuits
is a transimpedance amplifier. In

Feb 10, 2026
FEMTO®

FEMTO® - Low-noise current / transimpedance amplifiers for measuring sub-
femtoampere to milliampere with bandwitdhs up to 400

Mar 17, 2026
Transimpedance Amplifier Design | Springer Nature Link

The photocurrent generated by the photodetector through optoelectronic conversion
of the incoming light must be conditioned to

Aug 04, 2025
Frequently Asked Questions

Frequently Asked Questions: Amplifiers >> High Speed Amplifiers >> HSA Selection
Guide >> Transimpedance

May 28, 2026
Transimpedance Amplifier Selection and Circuit Design

Transimpedance amplifiers (TIAs) are electronic circuits that convert signals from a
current source to a voltage. The

Mar 07, 2026
SELECTION GUIDE

From high frequency relays for antenna switching to power control relays for end-
user equipment, TE"s relay products ofer the vast

Sep 14, 2025
Transimpedance Amplifiers Selection Guide: Types, Features ...

Start with this definitive resource of key specifications and things to consider when
choosing Transimpedance Amplifiers.

Aug 11, 2025
SELECTION GUIDE

SELECTION GUIDE TE Connectivity (TE) is your components provider for relays that
help increase reliability and enhance
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Jun 16, 2026
Protection Application Handbook

Protection Application Handbook Welcome to the Protection Application Handbook in
the series of booklets within the LEC support

Sep 19, 2025
Transimpedance Amplifiers Selection Guide: Types, Features ...

Transimpedance amplifiers (TIAs) are used to convert an input current into an output
voltage. Applications Transimpedance

Sep 21, 2025
Protective Relay Basics

Traditionally, protective relays were electromechanical devices utilizing induction
disk, coils, contacts, and solenoid elements to

Oct 08, 2025
IEEE Guide for Protective Relay Applications to Transmission Lines

The impact of different electrical parameters and system performance considerations
on the selection of relays and protection

Jul 25, 2025
Transimpedance amplifiers product selection | Tl

Select from TI''s Transimpedance amplifiers family of devices. Transimpedance
amplifiers parameters, data sheets, and design

Dec 30, 2025
Transimpedance Amplifier Design | DigiKey

To implement stable TIA systems for advanced driver assistance systems (ADAS),
LiDAR for autonomous vehicles as

Nov 07, 2025
The Transimpedance Amplifier [A Circuit for All Seasons]

Many of today''s communication systems incorporate a transimpedance amplifier
(TIA). Although the TIA concept is as

May 10, 2026

Photodiode Amplifiers - photoconductive mode, transimpedance
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This article provides a comprehensive overview of photodiode amplifiers, essential
electronic components for processing signals from

Jan 04, 2026
The Design of a Transimpedance Amplifier [The Analog Mind]

The matter of noise encourages us to select a narrower BW, perhaps around 0.5rb
(the “Nyquist fre-quency”), which contains

Sep 14, 2025
Transimpedance Amplifiers (TIA): Choosing the Best Amplifier for the ...

We will present some ideas on this and develop analysis and optimization techniques,
as well as list the devices with the most

Jul 15, 2026
Choosing The Best Transimpedance Amplifier

Factors For Selecting A Transimpedance Amplifier For Optimal Performance These are
a few factors that you need to

Feb 24, 2026
Transimpedance Amplifier Guide for Sensors | ERSA

In this guide we''re going to treat the transimpedance amplifier the way sci-fi treats a
good support character: give it an

Dec 04, 2025
Transformer Protection Application Guide

Transformer Protection Application Guide This guide focuses primarily on application
of protective relays for the protection of power

Dec 11, 2025
Basic Transimpedance Amplifier Design

This chapter explores transimpedance amplifier (TIA) topologies with the low- and
high-impedance front-ends. These

Jan 30, 2026
Transimpedance Amplifier (TIA): Op-Amp Circuit, Design & ICs

A transimpedance amplifier (TIA) converts an input current into a proportional
voltage, typically using an inverting op

Jan 14, 2026
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What you need to know about transimpedance amplifiers part 1

What You Need to Know about Transimpedance Amplifiers - Part 1 Samir Cherian
Transimpedance amplifiers (TIAs) act as front

Oct 13, 2025
Transimpedance Amplifier [Circuit Intuitions]

Transimpedance Amplifier Welcome to the 24th article in the “Circuit Intuitions”
column series. As the title suggests, each article

Feb 02, 2026
RelaySelectionGuide

In spite of the best efforts of system designers and protection specialists, and despite
the fact that relays have a historical record of

Feb 07, 2026
AN-1803 Design Considerations for a Transimpedance Amplifier

The transimpedance amplifier (TIA) is utilized to convert this low-level current to a
usable voltage signal and the TIA often needs to

Dec 09, 2025
Tailoring the Design of Transimpedance Amplifiers to Infrared Sensor ...

Tailoring the Design of Transimpedance Amplifiers to Infrared Sensor Apps (Part 1)
Part 1 of this two-part series introduces

Jul 28, 2025
Stabilize Your Transimpedance Amplifier | Analog Devices

Abstract Transimpedance amplifiers (TIAs) are widely used to translate the current
output of

Mar 02, 2026
Choosing The Best Transimpedance Amplifier

Moreover, you can create a layout of low capacitance between the op-amp and you
sensor. Are you looking for reliable

Jan 24, 2026
Exploring Transimpedance Amplifier Topologies: Design

2 TRANSIMPEDANCE AMPLIFIER TOPOLOGIES In optical communication systems, the
transimpedance amplifier (TIA) serves a
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Contact Us

For more information, pricing, or custom solutions, please contact us:

Website: https://ntmmgroup.co.za

Email: sales@ntmmgroup.co.za

Phone: +27 82 471 2596

Address: Unit 7, Optic Park, 24 High-Tech Lane, Century City, Cape Town,
7441, South Africa

This document is for informational purposes only. Specifications subject to
change without notice.
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