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Abstract

This paper compares the performances of Sensl’s FC10035 and FC10020 from the two dimensions
of pulse width and energy resolution, and provides a reference for the design of scintillator detec-
tor based on SiPM. Experiments show that the pulse width of FC10020 is only 200 nS, which is
suitable for application scenarios with high time performance requirements. The energy resolu-
tion of FC10035 is suitable for application scenarios of high energy performance requirements. In
order to improve the dynamic range of response and reduce the probability of pile up, a pole-zero
cancellation circuit is designed, and the effectiveness of the zero-pole cancellation circuit for
shortening the pulse width is verified by experiments.
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Table 1. The features of YSO
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Table 2. Comparison of FC10020 and FC10035
# 2. FC10020 5 FC10035 MH&EXTEL

sy WO RFum)  BotHE SEEERV) K @om)  BRIRECE 1 35 It FELJE(nA)
FC10020 20 1296 24.2 420 31% 2x 105 16
FC10035 35 504 242 420 41% 1 %106 49

FC10020 5 FC10035 [F NAMNERA B2 AN 1 x 1 mm® [ SiPM [4], H RTECAT 2 (R H T 1E H
F RS S Z $B4% (Positron Emission Computed Tomography, PET) SR AT,  JH: Ao i [ 4 1 /&
420 nm, EFIEH TS5 YSO & MG . HE KX AETHMoT RSARE, BT RSFAFEE A
ROHF AR, BEMEAF RN KA . W 2 BT DAE H, HARISER W 2 ik 2 T 10%.
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Figure 1. The schematic of test bench
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Figure 2. The signals includes Piled-up pulse
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Figure 3. The schematic of Pole-zero circuit
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Figure 4. The output signal of FC10020 and FC10035, (a) the output signal of FC10020, (b) the output signal of FC10035
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Figure 5. The method of calculating energy resolution
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Table 3. The energy resolution of the two types SiPM in different bias voltage
F 3. AEMRERE TAMESH SiPM BIREE SR L

HUE (V) 285 29 295 30.0 30.5 31.0
FC10020 36.90% 37.59% 37.88% 36.70% 37.36% 39.57
FC10035 27.92% 27.42% 27.90% 28.12% 28.30% 27.56%

3.2. INERHEE RN SiPM A H SR TER

SiPM #i e N AR LA, B IR SIS . SeIh & AN 6 Fias. Bkob i E B B AT, 17
ERAITTEE. IMNENRAVE B S5, FC10035 Bk o8 458 3] 200 nS, FC10020 N#21T 100 nS.
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DOI: 10.12677/0jcs.2019.82003 20 g R4


https://doi.org/10.12677/ojcs.2019.82003

UL 5

Analyze | Utiities

| = 70.0mVidiv 50Q §,:16.0G | e® / 132mv 40.0ns/div 3.13GSls 320psipt

Value Mean Min Max St Dev Count Info

239 acqs RL:1.25k
’ P Rise* 6.8141981n [2.345n &

Auto March 21, 2019 20:59:15

Figure 6. The output pulse after pole-zero circuit in FC10020
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Table 4. The energy resolution of F10020 as R11 and R16 change
4. 0% R11 F1R16 B F10020 G223 TLER

R11/R16 (KQ) 2 3 43 5.1 6.2 8.2 10

R B 7 HER (%) 61.9 56.5 57.3 54.7 54.8 54 51.2
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