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Development of a multi-channel power supply for silicon photomultipliers
reading out inorganic scintillators
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Imposed Requirements

Linearly Regulated (Low-Noise / Minimum Noise)
Output Voltage Range: 35-70 V

Output Current: Limited to 50 mA

Controllable Output Ramp-Up / Ramp-Down
Input Voltage: ~ 80 V (Requires a pre-regulator)
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Main Regulator
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Designed in NI Multisim
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Current Limiting
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Ramp up/down
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Complete power supply circuit

First prototype
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Feedback stability
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Real life tests were conducted and analyzed by Nikoloz Kalichava




Feedback stability
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Simulated in NI Multisim
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Load Regulation
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ge(V)

Channel_A Volta

Load Regulation

Vout = 54v

| Av = 425 pv
I =50 ma

K = Av/Vout

| =8ppm
Spikes = 0.8%

Time (s)




Power Supply Rejection Ratio (PSRR)
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Power Supply Rejection Ratio

K(100Hz) = - 90dB

3

Magnitude
X

\

-100

™M 10M

1 10 100 1k 10k 100k
Frequency (Hz)




Power Supply Enable [ Disable
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Voltage Dependence on Temperature
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Also tested in lab environment using thermostatic
chamber
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