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There are some inherent disadvantages in the common methods 

of peak detection using a capacitor and a diode or an emitter follower 

to create adc voltage which is proportional to the peak amplitude of a 

signal. If a diode is used to detect the peaks, severe loading of the 

signal occurs as the diode becomes forward-biased and the capacitor is 

charging. To partially overcome this loading effect, an emitter follower 

. is often used in place of the diode. If the need arises for greater signal 

isolation or faster response, emitter followers can be cascaded to ob-

tain the necessary gain. But this "stacking" also has its drawbacks. 

Because of the increc:sed voltage drop of base-emitter junctions in 

series, the Circuit loses its sensitivity to small peaks. The resulting 

offset in the output also destroys the linearity between input and output 

if both large and small increases in peak amplitude are to be detected. 

The "operational" peak detector was developed to perform the 

same task as the ordinary diode or emitter .... follower-type peak detector, 

but in a more refined manner. The design combines switching tech-

niques with feedback to obtain fast response and an exact proportionality 

of the dc output to the input signal peaks. A circuit of this type can be 

made to exhibit a very low threshold, thus allowing it to respond to very 

slight increases in peak amplitudes. 

This circuit can provide a solution to the sometimes stringent 
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requirements of peak detection. The henchmodel of the Circuit cap;;,' 

tured pulse widths as narrow as 0.2 JJ.s, using a repetitive signal with 

a duty cycle much less than 10/0. The relationship of output to ,input was 

constant, regardless of amplitude. On a single -pulse basis, the storage 

capacitor will charge to -5 volts in about 12 JJ.s from a fully discharged 

state. 

The heart of the detector is an integrated-circuit differential 

comparator (Fairchild JJ.A-710) which samples the peak amplitude of the 

incoming signal and compares it with the existing dc output voltage. The 

comparator drives a level shifter which is used to control the transistor 

switch that supplies current to the storage capacitor. 

The charge on the capacitor is isolated from the output by a 

field-effect transistor (FET), used as a source follower, to obtain a 

long discharge time. The FET then drives an emitter follower to pro-

vide a lower .,.impedance output. 

- , 

T,he output is brought back to the other input of the comparator 

to provide a sample of the dc level. When the dc thus fed back is equal 

to the input peak, the' compa;rator switches to its positive state and 

shuts off the current to the storage capacitor. 

This closed-loop system (along with the switching transistor 

which charges the capacitor) has the advantage of allowing the capacitor 

to charge as rapidly as possible regardless of the amplitude to which it 

is, being charged. ,This is inherently fast., The loading on the signal 

also remains very nearly constant over the entire operating range. 

Acknowledgment: This work was done under the auspices of the U. S. 

Atomic Energy Commission. 
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Fig. 1. Two common types of peak de'tectors. 

Fig. 2. Schematic of "operational" peak detector. 
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sponsored work. Neither the United States, nor the Com
mission, nor any person acting on behalf of the Commission: 
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or usefulness of the information contained in this 
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B. Assumes any liabilities with respect to the use of, 
or for damages resulting from the use of any infor
mation, apparatus, method, or process disclosed in 
this report. 

As used in the above, "person acting on behal f of the 
Commission" includes any employee or contractor of the Com
mission, or employee of such contractor, to the extent that 
such employee or contractor of the Commission, or employee 
of such contractor prepares, disseminates, or provides access 
to, any information pursuant to his employment or contract 
with the Commission, or his employment with such contractor. 

I 






