
Transimpedance Amplifier Circuit Design

Article Overview

A transimpedance amplifier (TIA) typically consists of an inverting operational amplifier with a feedback

resistor that converts input current into a proportional output voltage.

Basic Circuit Structure

The simplest TIA configuration uses a single operational amplifier (op-amp) with a feedback resistor (Rf)

connected between the output and the inverting input. The input current source, such as a photodiode, is

connected to the inverting input, while the non-inverting input is grounded. The output voltage is given by

Vout = -Iin x Rf, where the negative sign indicates the inverting configuration . This setup ensures that the

input node behaves as a virtual ground, presenting a low impedance to the sensor and allowing nearly all the

input current to flow through the feedback resistor .

Key Components

o Operational Amplifier (Op-Amp): Provides active current-to-voltage conversion and controls input/output

impedance .

o Feedback Resistor (Rf): Determines the transimpedance gain and sets the proportionality between input

current and output voltage .

o Optional Feedback Capacitor (Cf): Used to stabilize the amplifier and compensate for parasitic capacitances,

preventing oscillations and bandwidth limitations .

Practical Considerations

o Parasitic Capacitances: Photodiode capacitance, op-amp input capacitance, and PCB stray capacitance can

create unwanted poles and affect stability. A small feedback capacitor (Cf) is often added in parallel with Rf to

compensate for these effects .

o Bandwidth and Gain: The choice of Rf and Cf directly affects the TIA's bandwidth and gain. Higher Rf

increases gain but reduces bandwidth, while Cf helps maintain stability at high frequencies .

o Low Input Impedance: The virtual ground at the inverting input ensures that the sensor sees a low

impedance, maximizing signal transfer and linearity .

Applications

TIAs are widely used with current-output sensors such as photodiodes, photomultiplier tubes, accelerometers,

and LiDAR systems. They are essential in optical sensing, medical instrumentation, and precision

measurement systems where accurate current-to-voltage conversion is required . In summary, the TIA circuit

structure is defined by an op-amp in an inverting configuration with a feedback resistor, optionally stabilized

with a capacitor, providing a linear, low-impedance interface for current-output sensors while converting the
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current into a usable voltage signal.

This video discusses how to design transimpedance amplifier circuits, which convert an

Noise probably the single most important performance metric of the high-speed transimpedance amplifier

(TIA), which directly sets

View the TI CIRCUIT0020 Design tool downloads, description, features and supporting documentation and

start designing.

The design stability is the most critical element in the Transimpedance circuit due to the noise-related and

parasitic issues. So the

Transimpedance Amplifier Welcome to the 24th article in the "Circuit Intuitions" column series. As the title

suggests, each article

Many of today''s communication sys-tems incorporate a transimpedance amplifier (TIA). Although the TIA

concept is as old as

ABSTRACT It is challenging to design a good current-to-voltage (transimpedance) converter using a

voltage-feedback amplifier

The TIA circuit seems to be reasonably straightforward, so why all the hubbub over a circuit that has four

Stage 1: The Transimpedance Amplifier Two designs will be explored: A topology that relies on a pure

resistive feedback, and one

The transimpedance op amp circuit configuration converts an input current source into an output voltage. The

current to voltage gain

The circuit performance of a transimpedance amplifier can be analyzed based on two different approaches.

Time-domain

A transimpedance amplifier (TIA) converts an input current into a proportional voltage,

Discusses the technology of a transimpedance amplifier (TIA). A TIA is a two-port device that converts an

input current in one port to

The most commonly used Current to Voltage converter is the Transimpedance Amplifier
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We begin with the design shown in Figure 9, where the sources of M2 and M3 are tied to their n-well so as to

avoid the rise in their

The OPA3S328 offers a compact solution supporting various transimpedance amplifier circuit blocks,

including switched-gain

Web: https://kremgroup.co.za
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