
How to use the common compensation
capacitor

What is the purpose of a compensation capacitor?

Objective of compensation is to achieve stable operation when negative feedback is applied around the op

amp. Miller - Use of a capacitor feeding back around a high-gain,inverting stage. Miller capacitor only Miller

capacitor with an unity-gain buffer to block the forward path through the compensation capacitor. Can

eliminate the RHP zero.

 

How does a compensation capacitor affect frequency?

It is observed that as the size of the compensation capacitor is increased, the low-frequency pole location ?1

decreases in frequency, and the high-frequency pole ?2 increases in frequency. The poles appear to "split" in

frequency.

 

Why do op amps need a compensation capacitor?

In addition,a better understanding of the internals of the op amp is achieved. The minor-loop feedback path

created by the compensation capacitor (or the compensation network) allows the frequency response of the

op-amp transfer function to be easily shaped.

 

What is a CC capacitor?

The Cc capacitor is connected across the Q5 and Q10. It is the compensation Capacitor(Cc). This

compensation capacitor improves the stability of the amplifier and as well as prevent the oscillation and

ringing effect across the output.

 

What is a good size capacitor for a low frequency circuit?

Reasonable sizes for the lengths are usually 1.5 to 10 times of the minimum length(while digital circuits

usually use the minimum). For low-frequency applications,the gain is one of the most critical parameters. Note

that compensation capacitor Cc can be treated open at low frequency.

 

How can a large effective capacitance be created with a smaller capacitor?

Since the pole ratio needs to be very large,CC gets very large ! Thus,a large effective capacitance can be

created with a much smaller capacitor if a capacitor bridges two nodes with a large inverting gain!! ZIN =?

Compensation capacitance reduced by approximately the gain of the second stage!

The easiest way is to use out-of loop compensation technique or in-loop compensation technique. Out of the

loop compensation technique uses a simple resistor to isolate the capacitive load with the op-amp, lowering

the capacitive loading of the op-amp. The resistor typically varies from 10-50 Ohms but the increase in

isolated resistor effects ...

Sketch the circuit of a two-stage internally compensated op amp with a telescopic cascode first stage,
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single-ended output, tail current bias first stage, tail voltage bias second stage, p-channel inputs and n-channel

inputs on the second stage. "Widlar began his career at Fairchild semiconductor, where he designed a couple

of pioneering op amps.

Compensation capacitors are used to counteract reactive current (increased power factor) and are basically

either connected in parallel or in series. Compensation capa- citors are not required when using electronic

ballasts, whose power factor is generally in the region of 0.95. 2.1 Compensation using Series Capacitors

Series compensation employs a so-called dual circuit ...

sistor from the compensation capacitor. This technique offers a much improved high-frequency power-supply

re-jection ratio (PSRR), but complicates the compensation of the amplifier. One disadvantage of this circuit,

however, is a reduction in common-mode input range due to the voltage drop across the cascodes. This tends

to restrict the use of such circuits to applications ...

Typical applications of OpAmps in analog integrated circuits: (a) Amplification and filtering (b) Biasing and

regulation (c) Switched-capacitor circuits

Learn about the effect of parasitic capacitance at the input and how to compensate for it in analog circuit

design. Most internally compensated ...

Types of Compensation o Miller - Use of a capacitor feeding back around a high-gain, inverting stage. - Miller

capacitor only - Miller capacitor with an unity-gain buffer to block the forward path through the compensation

capacitor. Can eliminate the RHP zero. - Miller with a nulling resistor. Similar to Miller but with

They used to be quite common (eg. LM709) but are relatively rare these days. Here is the internal circuitry of

the LM324 (one amplifier, simplified) showing the compensation capacitor Cc. And the LM709, showing ...
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