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Signal Conditioner Circuit for Photomultiplier Tube 
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Figure 1. Block Diagram of Signal Conditioner Circuit. 

The use of a photomultiplier tube to measure the 
total radiation dose absorbed in a scintillation 
crystal has commonly been performed by pulse-height 
analysis. In this technique a multichannel voltage 
discriminator sorts the phototube output pulses into 
specific amplitude increments, and counts the pulses 
that occur at each amplitude for a specified period. 
The result is a pulse-count rate vs amplitude spectrum 
that is readily adaptable to integration by numerical 
methods, with an accuracy essentially proporfional 
to the number of available channels. 

The simple, miniaturized circuit shown in Figure 
I and a detailed diagram of it in Figure 2 can sig-
nificantly improve the measurement of the total 
radiation dose absorbed. The input is connected 
directly to the anode of a photomultiplier tube that 
is optically coupled to a scintillation crystal. The 
current from the anode is accumulated in the charg-
ing capacitor until the voltage caused by the charge 
reaches the trip-point of the Schmitt Trigger (ST),

as translated through the isolation amplifier. The 
ST has a monostable-multivibrator feature that simul-
taneously supplies an output pulse and a trigger to 
close the shorting switch around the charging capaci-
tor. The capacitor discharges during the period cor-
responding to the output pulse width, and then begins 
to recharge as the trailing edge of the output pulse 
opens the short circuit. The cycle is then repeated, 
resulting in an output pulse rate proportional to the 
current from the phototube. 

The total number of pulses from the circuit during 
a specific time is a measure of the total charge applied 
to the charging capacitor during this time. Since the 
charge per unit time, or current, from the scintilla-
tion detector anode is proportional to the energy 
deposited in the scintillation crystal, the pulse count 
represents the total dose. 

A unique feature of the circuit is that the tempera-
ture coefficient of the field-effect transistor gate-
source voltage in the isolation amplifier can be 
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Figure 2. Detailed diagram of the signal conditioner circuit.
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