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Where charge-sensitive amplifiers are employed for amplifying 

nuclear-induced pulses from solid-state detectors 1), the gain shift ac-

companying detector capacitance change can introduce considerable in-

stability. In the usual charge -sensitive amplifier in which only negative 

feedback is employed to stabilize the solid-state detector's capacity 

instability, one can not fully compensate for these instabilities because 

of the lack of infinite open-loop gain in the charge-sensitive feedback 

loop. If however a small amount of positive feedback correction is 

applied around a portion of the feedback amplifier, as described by 

Hahn and Mayer
2

), one can obtain almost perfect cOlnpensation of these 

detector <::apacitance variations. This partial positive-feedba.ck cor-

rection can be used on most existing charge - sensitive alnplifiers with 

only minor modifications. Using a silnplified version of Hahn's method, 

we have modified several preamplifiers at Lawrence Radiation Labora-

tory, Berkeley to employ this positive -feedback correction. ' , 

Corrective positive feedback was applied by feeding a small 

portion of the feedback loop's output back to the anode, collector, or 

drain of the loop's input stage. Figure 1 shows a typical charge-

sensitive loop in which this positive ..:feedback correction has been 
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applied. No additional modification of circuit parameters is generally 

needed in existing preamplifiers. since the large resistance value 

needed for positive -feedback correction will have negligible effect on 

operating levels. Almost perfect capacitance -variation compensation is 

attainable if the value of the positive feedback resistor R is carefully chosen x 

If the value of R is too low. overcorrection will result where an in-
x . 

crease in detector capacitance will produce increases in output-pulse 

amplitude. No degradation in energy resolution or gain stability was 

apparent with this partial positive -feedback compensation. Stability 

improvements in the presence of detector capacitance variations can 

approach two orders of magnitude by careful adjustment of R . 
x 

Although a cascode-input-stage amplifier is shown in fig. 1. 

compensation can be just as easily applied to other charge-sensitive 

amplifier arrangements. One such preamplifier. the Tennelec TC 130. 

was successfully compensated by connecting a compensating network 

from the base of Q 1 to the emitter of Q6' The exact size of R can be 
x 

easily determined by using a pulse generator. a fixed 100-pF capacitor 

attached to 'an input plug. an amplifier. and a pulse-height analyzer. 

Observation of the spectral shift of the pulse-generator position on the 

pulse-height-analyzer display indicates directly the degree of compensa-

tion as the fixed capacitor is placed in parallel with the charge-sensitive 

amplifier I s input. 

Several advantages result from detector capacitance-shift com-

pensation. These are the ability to change solid-state detectors without 

the neces sity of readjusting amplifier gain. the ability to vary bias 

voltage without effecting pulse output amplitude. improved detector and 

• 
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bias stability. and greatly improved stability under extreme radiation-

level conditions. 

Footnotes and References 

~: 
This work was done under the auspices of the U. S. Atomic Energy 

Commission. 

1} C. Cottini .• E. Gatti, G. Giannelli. and G. Rossi. Nuovo Cimento 

~. 473 (1956). 

2} J. Hahn and R. Mayer. IRE Trans. Nucl. Sci. NS-9, No.4. 20 

(1962). 

Figure Caption 

Fig. 1. Charge sensitive amplifier employing positive feed-back 

compensation. 
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This report was prepared as an account of Government 
sponsored work. Neither the United States, nor the Com
mission, nor any person acting on behalf of the Commission: 

A. Makes any warranty or representation, expressed or 
implied, with respect to the accuracy, completeness, 
or usefulness of the information contained in this 
report, or that the use of any information, appa
ratus, method, or process disclosed in this report 
may not infringe privately owned rights; or 

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 behalf 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 . 






