Voltage controlled amplifier circuit http://www.4qd.co.uk/ccts/cca.html

Voltage controlled amplifier

In truth this, like many (most) VCAsisredly acurrent controlled amplifier but there isredly not too much
difference snceif you want to turn a CCA into aVCA you smply feed the current input from avoltage viaa
voltage to current converter (ak.a. 'resstor’).

There are aload of different ways of controlling gain: JFETS are common, Light dependant resstors are easy to
use. There are magnetoresistors. Y ou can aso use dmost any semiconductor.

This one uses adiode bridge. Thisis possibly one of the oldest techniques so, perhaps, today one of the less usud

- which should make it more interesting! The circuit isistwo parts: the controlled amplifier, followed by the
controlling circuit.
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Current controlled amplifier.

Thefirg thing that may drike you is the abosence of 1Cs. Y ou may be getting the erroneous idea that the author
doesn't like ICd If you fed that way, then the good news is that the pecked box contains an operationd amplifier
(described dsewherein this Site). In fact the origina circuit was designed around a CA301. Thiswas back in 1977
when 'op amp' meant 741. The 301 was a grest improvement in performance - but my four trandgstor circuit gave
better performance than either! In any case - most people will learn more about basic eectronics by using discrete
components. The choiceisyours.

The circuit is quite sSmple: the input isfed into a 100:1 attenuator (47K and 470R) to the non-inverting op-amp
input. The feedback is via another 470K with the diode bridge forming the gain defining resstor from inverting
input to Ov. The op-amp is fed from a split supply (210 - O - 10v or theresbouits).

Performance control range: The maximum range of the contral is determined by the performance of the op-amp. If
you are trying to get 60dB control range you need a good, low noise op-amp: the discrete one in the circuit is
good enough to give 60dB range. 60dB range resulted by varying the diode bridge current over the range
Imicroamp to 5 milliamps. 40dB was given over a 35microamp to 5milliamp control range. The 301 of the origind
one was not quite so good. To get really good control range it may be necessary to match the diodes in the bridge.

Noise: for agod control range you will need alow noise op-amp. Low noise trangstors can easily be used in the
discrete trangstor op-amp but thee isa dight problem with low frequency noise caused by the Vbe offsat charging
the 10mu cap in the feedback circuit. With a high performance, low noise op-amp you should be able to get away
without this cgpacitor. With the capacitor present you must not change the gain control quickly.Also for low noise
you must closdly match the diodesin the bridge.
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Matching: the origind circuit was tested with four stages such as you might use with surround sound. With alittle
bit of care the four amps can give amatching as close as 1dB over a 60dB range. Matching between amplifiersis
controlled by matching of the control current sources - which leads us on to the next bit of the circuit....
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The second circuit is abiasng system: its two bias lines can control severa gain stages. Essentidly it istwo
complimentary current mirrors controlled by a single potentiometer. Y ou can get 40dB range from the amplifier
without much trouble but you may need closely matched resistors for the two sources to get 60dB control range. It
is not dways convenient to control a set of gain stages from one potentiometer - you may wish to useasignd - the
output of a previous stage for instance. Circuit 3 shows away of doing it. The circuit is controlled by the input
current viatwo sets of current mirrors. If you want to read more about current mirrors - thereis a tutoria
elsawhere on thisSte.

Both control stages should give good results but you may need to match positive and negeative mirrors or you may
get problems.

Expected performance. No guarantees here - the circuit was only prototyped, never produced in quantity but you
should eadily get a matching between stages of +/-1dB over 40dB range with 0.05% distortion and -55dB signdl
to noise ratio. Much will depend on the op-amp you use.

Asusud let us know of any queries/complaints/suggestions/problems. We dso like to heer if you find the circuit

30f 4 16/10/99 11:29 PM



Voltage controlled amplifier circuit http://www.4qd.co.uk/ccts/cca.html

USErul/Interesting. Even 1T only to point out a spelling misteke - there are more browserschecking than could ever
be duplicated by proof-reading! Enjoy it.

Return to firgt page of circuits
Contact the author: information
4QD's home page of Speed Controllers for Battery Operated Motors
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