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Abstract
To study the feasibility of a shallow-depth neutrino detector, a Cosmic Muon Veto Detector (CMVD) is being built around the mini-ICAL detector at the [ICHEP in
Madurai, India. The CMVD will use extruded plastic scintillators for muon detection and wavelength-shifting fibers coupled with silicon photomultipliers (SiPMs) for
signal readout. A power supply source is needed for biasing the SIPMs, where the accuracy, precision, and stability of the source are crucial to ensure consistent gain
characteristics. We developed a biasing power supply circuit capable of sourcing 50-58V in 50 mV steps and up to ImA of current. It features digital voltage adjustment
and stabilization, as well as current monitoring capabilities using an external controller such as microcontrollers. In addition to providing better flexibility, the controller
enables possibilities such as temperature compensation. Designed to power multiple SiPMs, this circuit can be easily integrated with the front-end electronics of SiPMs.

Silicon photomultipliers (SiPM), a.k.a. Multi-Pixel Photon Counters (MPPC) e Microcontroller controlled DC - DC boost converter.
are the solid-state equivalent of traditional PMTs that feature high gain (10°
to 10°), small size, higher photon detection efficiency (20%-50%) compared to
PMTSs, and insensitivity to magnetic fields. However, they have a high dark
noise rate (~100 kHz), non-linear characteristics, and lower energy resolution

compared to PMTs.

e Digital voltage adjustment and readout.
e P.I.D control loop for stabilization.

e Current readout using current mirror.

e User interaction using a rotary knob and a small display:.
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The gain of a SiIPM is given by:
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Hence, the stability of Vprag is extremely crucial for the gain stability.

Why We Made This Device?
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e Grouping 40 SiPMs with closest breakdown voltage values.
e Bias Voltage range 50 to 56 V.

e Bias voltage smallest control step of 10 mV or less.
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Calibrated Current (nA)

e Current capacity of 25 pA (more than 10x the actual requirement).

e Improve current readout precision and noise.

e Current readout least count 500 nA or better. . . .
e Develop methods for automatic calibration.

e Over-current protection.
e Soft start.

¢ Voltage control and current readout to be digital.

e Test for load and line regulation.

e Test for output voltage stability over temperature.
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