A gain control and stabilization technique for Silicon PhotoMultipliers
In low-light applications around room temperature
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AbStraCt An experiment setup in dark condition was established to investigate the temperature and bias voltage
dependence of the Multi-Pixel Photon Counter(MPPC), one type of the Silicon PhotoMultiplier (SIPM) detectors developed by
Hamamatsu. The dark current of an MPPC at a given gain can be approximated by an exponential function of temperature which
similar to the behavior of a NTC thermistor. According to these facts, a gain control and stabilization circuit for MPPC is developed
by using a programmable current sink with temperature compensation. Detailed design and performance analysis results of the
circult in the temperature range from 5.1°C to 33.3°C are reported.
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The pulse height distribution can be
fitted by the sum of several Gaussian
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e According to these facts, a voltage-controlled current sink

+5.1°C

IR £ - module with temperature compensation using thermistors
100 200 300 400 500 600 700 800 900 1000 g -2 . . .
Control voltgae (mV) 9 \ - was developed for gain stabilization.

. . . . . . -4 : . 500 ) ) ) ) ]
Wlth”the:rﬁlsmgﬁ/, the iﬁlatltve gain ;/arlance IS Gain variance vs  * \-y. * A relative variation less than43% was achieved for gain
smaller an o IN e temperature range -6 temperature ¥ oo 5 o
from 5.1 to 33.3°C for varies gain ranging - lemperatre A/ about 5.5x10° In the temperature range from 5.1 to 33.3°C.

4]

from 2x105 to 7x105 Y Nemperature ey




	幻灯片编号 1

