
 

 

 

 

JFET INPUT OP- AMP WITH WIDE BANDWIDTH 

A JFET-input operational amplifier is an op-amp in which the input stage uses JFETs 

(Junction Field Effect Transistors) instead of bipolar transistors. The main advantage of using 

JFETs is their very high input impedance (10¹² Ω), which prevents loading of the signal 

source, and low input bias current (in the picoampere range), making it suitable for precision 

applications. The block diagram of a JFET input op-amp typically consists of three stages: the 

input differential stage, the intermediate gain stage, and the output stage. The input 

differential stage uses a matched pair of JFETs at the inverting (−) and non-inverting (+) 

terminals to amplify the difference voltage, while rejecting common-mode signals. The 

intermediate stage provides high voltage gain and frequency compensation to ensure wide 

bandwidth and stability, and the output stage provides low output impedance to drive the load 

effectively. Modern JFET op-amps like TL081, TL071, and LF351 provide high gain, low 

noise, wide bandwidth (typically several MHz), and fast slew rates (around 13 V/µs). They 

are commonly used in sensor signal amplification, precision buffers, high-speed filters, and 

data acquisition circuits where both high input impedance and wide frequency response are 

required. 

TL082 OVERVIEW 

The TL082 is a cost-effective, high-speed dual JFET input operational amplifier, cherished 

for its low input offset voltage, which is fine-tuned internally for better precision. This 

amplifier operates with minimal supply current yet offers a broad gain bandwidth and rapid 

slew rate—qualities ideal in efficient circuit design. 

Operating with a high voltage JFET input stage, the TL082 minimizes input bias and offset 

currents. Here are some of its notable features: 

• High slew rates. 



 

 

• Low input bias. 

• Offset currents. 

• Stable offset voltage temperature coefficient. 

The combination of JFET and bipolar transistors in a single IC allows it to deliver remarkable 

performance. This makes the TL082 a versatile operational amplifier suitable for various 

applications, blending the best of both technologies seamlessly. 

Select the TL082 in situations demanding significant voltage swings without sacrificing 

speed or stability. For example: 

• In analog signal processing, the TL082's low bias current helps maintain signal integrity, 

especially with high-impedance sensors. 

• In audio applications, its wide gain bandwidth ensures high-fidelity audio reproduction. 

• For preamplifier circuits, the high slew rate of the TL082 translates to reduced signal 

distortion at higher frequencies. 

The TL082 is often chosen for projects needing a balance of efficiency and high performance. 

Experiences emphasize its dependability in applications requiring both high speed and 

minimal input current. This balance is required in fields like precision instrumentation and 

medical equipment, where data accuracy is required. 

An extensive understanding from practical use reveals the TL082’s excellence in circuits 

needing precise analog computations. Consistently note its stable performance under varying 

temperatures, attributed to its low offset voltage temperature coefficient. 

 

TL082 PIN CONFIGURATION 

The TL082, renowned for its dual operational amplifiers, is celebrated for its low noise and 

high slew rate. Delving into its pin configuration is paramount for its effective application in 

diverse electronic designs. 

Pin 1 – Output A 

This pin serves as the output for the first operational amplifier in the TL082 package. 

Grasping its functional in various circuit designs enriches performance optimization. 

https://www.ariat-tech.com/search.htm?keywords=TL082


 

 

Pin 2 – Inverting Input A 

Receiving signals that require inversion, this pin's role in the precision of the inverting 

process profoundly influences signal integrity. 

Pin 3 – Non-Inverting Input A 

Accepting signals without requiring inversion, the stability offered here often culminates in 

enhanced signal fidelity, enriching the listening or display experience. 

Pin 4 – V- 

Connected to the negative power supply voltage, the stability of V- paves the way for the 

operational amplifier's reliability, a cornerstone in power supply design. 

Pin 5 – Non-Inverting Input B 

Paralleling Pin 3's function, it accommodates additional channels for elaborate signal tasks 

within the second operational amplifier. 

Pin 6 – Inverting Input B 

Corresponding to the second operational amplifier, this pin is central in differential signal 

processing, ensuring precise outcomes. 

Pin 7 – Output B 

This output for the second operational amplifier provides knowledge into the IC's operational 

status when the output levels are monitored diligently. 

Pin 8 – V+ 

Hooked to the positive power supply voltage, the consistency of V+ is required for preserving 

the op-amp's linearity, a ideal aspect for optimal performance. 

Incorporating the TL082 in circuit designs invites attention to various detailed facets: 

• Minimizing noise interference: Implementing strategies like shielding and layout 

optimization significantly reduces noise. 

• Optimizing power supply decoupling: Employing high-quality capacitors on supply lines 

can diminish unwanted noise, thus heightening circuit efficacy and your satisfaction. 



 

 

• Application-specific understanding: It’s advantageous to delve deeply into the 

manufacturer’s datasheets and reference designs, which provide invaluable guidance tailored 

to specific use cases, aiding in the precise application of the TL082. 

 

TL082 BLOCK DIAGRAM 

The TL082 is widely recognized in the industry as a dual operational amplifier, appreciated 

for its high slew rate, low input bias current, and minimal input offset voltage. These features 

render it highly adaptable for a spectrum of analog applications like audio circuits, industrial 

systems, and instrumentation. 

Functional Blocks 

Diving deeper into the TL082 uncovers its main functional components: 

• Input Stage 

The input stage typically features a differential amplifier that manages signal comparison 

between the inverting and non-inverting inputs. This stage establishes the TL082’s high input 

impedance and low input bias current. 

• Gain Stage 

The gain stage, usually configured with another differential amplifier followed by a voltage 

gain transistor, ensures precise amplification of the input signal. This stage balances gain 

accuracy while maintaining low offset voltage. 

• Output Stage 



 

 

The output stage employs a push-pull configuration, resulting in low output impedance. This 

structure enables the TL082 to handle diverse load conditions without significantly affecting 

performance. 

 

 

TL082 Applications 

High Input Impedance Circuits 

The TL082 is widely appreciated for its high input impedance, which allows minimal loading 

on the signal source. This trait is notably beneficial in sensor interfaces and signal 

conditioning contexts where preserving the original signal's is required. By integrating such 

configurations, circuits can effectively detect and adapt to even the slightest variations in the 

input signal. For instance, in medical diagnostics devices, the TL082 safeguards the delicate 

signals from biosensors, ensuring they are processed accurately and without distortion, 

ultimately enhancing the reliability of the diagnostics. 

Buffer Applications 



 

 

In buffering applications, the TL082 excels by isolating different stages of a circuit, thereby 

preventing signal degradation and maintaining signal fidelity. Buffers constructed with the 

TL082 prove their value in situations where stable voltage levels are required across varying 

loads, such as in data acquisition systems. Its role as an impedance converter solidifies its 

reliability and consistency in these applications, safeguarding the integrity of the data 

collected. 

Filter Circuits 

The TL082's versatility shines in designing a variety of filter circuits, including low-pass, 

high-pass, band-pass, and band-stop filters. The operational amplifier's characteristics 

facilitate precise frequency selection and clean signal filtering. For example: 

• In audio processing, TL082-based filters ensure that audio signals retain clarity while 

unwanted frequencies are effectively suppressed. 

This application emphasizes its contribution to developing high-fidelity audio equipment, 

ensuring that audio outputs are both clear and immersive. 

Integrator, Differentiator, Summer, Adder, Voltage Follower 

The TL082 finds use in numerous signal processing roles: 

• As an integrator, it accumulates input over time, particularly useful in analog computing and 

control systems. 

• Differentiators, which emphasize rapid changes in input, are beneficial in signal analysis 

and processing. 

• Summers and adders blend multiple signals, commonly used in audio mixing and 

communications. 

• Voltage followers exhibit unity gain and provide a stable buffer without amplification. 

These varied applications emphasize the TL082's adaptability in dynamic electronic design, 

meeting the demands of diverse technical environments. 

DC Gain Blocks 

In amplification settings, the TL082 functions efficiently as a DC gain block, enhancing 

signal levels while preserving stability. This is particularly evident in the telecommunications 

sector, where the TL082 can help in boosting signal strength over extensive distances. Its 



 

 

ability to maintain linearity ensures minimal distortion, proving its effectiveness in situations 

that demand high-precision amplification and reliable long-distance communication. 

Comparators (Loop Control & Regulation) 

Within loop control and regulation circuits, the TL082 acts as a comparator, offering swift 

and accurate decision-making capabilities. This is prominently seen in power supply 

regulation circuits, where precise voltage monitoring and control are imperative. The actual 

use in industrial automation showcases how TL082-based comparators maintain steady 

system performance by quickly adapting to dynamic changes, thus ensuring operational 

consistency and efficiency. 

Audio Amplifiers 

The application of the TL082 in audio amplifiers illuminates its capacity to enhance audio 

signals with minimal distortion and noise. Its low noise and high slew rate render it ideal for 

high-fidelity audio systems that demand clear and dynamic sound reproduction. For example, 

in premium audio equipment, employing the TL082 contributes to rich and immersive sound 

experiences, reflecting its superior performance in audio signal amplification and its overall 

contribution to top-tier audio quality. 

 


