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Figure 5: lllustration of readout sequence CONCLUSIONS AND FUTU RE WORK

(b) The multi-channel dual-polarity SiPM readout ASIC has been
el Fabricated

Figure 1: PCB-based readout vs ASIC. (a) Our lab developed 96- Sl Linearity simulation result Timing Jitter simulation result _ ) _ o
channel SiPM Readout Front-ended board, ; (b) Proposed ASIC 180 Testing board has been designed and is under fabrication

dcPath 160
with 16-channel 140 Will test the functionality and performance of ASIC prototype

T with LYSO crystals and 8X8 SiPM array

2 100
=

~
n
=]

V%E

Current

ienal £ | Vint
OBJECTIVES preamp »P Verng
. integrator

« To design a multi-channel dual-polarity ASIC readout i e ————— . . REFERENCES

chip (SiPMROC, Figure 2) for TOF-PET detectors i Input-ciiarge |pC) Inpatchiarge (pCk [1] Z. Zhao et al., “A novel read-out electronics design based on 1-
» To evaluate the functionality and performance of SIPMROC — P " | (a) (b) bit sigmadelta modulation,” IEEE Trans. Nucl. Sci., vol. 64, no. 2,
1 Figure 6: Simulated (a) Linearity of Energy (b) Jitter of Timing measurement pp. 820-828, Feb. 2017.
Nt ' [2] X. Cheng, K. Hu and Y. Shao, "Dual-Polarity SiPM Readout
! . Electronics Based on 1-bit Sigma-Delta Modulation Circuit for PET
METHODS Figure 3: Diagram of Integrator i Detector Applications," IEEE Trans. Nucl. Sci., vol. 66, no. 9, pp.

: il el 2107-2113, Sept. 2019.

[3] F. Corsi et al., “ASIC development for SiPM readout,” JINST 4
P03004, Mar. 2009
[4] Z. Deng, A. K. Lan, X. Sun, C. Bircher, Y. Liu and Y. Shao,
"Development of an Eight-Channel Time-Based Readout ASIC for
PET Applications," in IEEE Transactions on Nuclear Science, vol.
58, no. 6, pp. 3212-3218, Dec. 2011.222

w
o

y =0.0156x + 0.2803
R=1

8

e
w
=]

Integration amplitude (V)

BLH

16 energy measurement channels and a summing channel
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Linear-discharging integration circuits [1][2] with improved
gated Baseline-Holder [3], shown in Figure 3

Fast current discriminator [4]
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Leading edge discriminator for timing pickoff
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Capable for a cascaded multiple ASIC readout Figure 4: Layout of SiPMROC Figure 7: Testmg board Iayout Figure 8: Diagram of Testing board dongxu.yang@utsouthwestern.edu

Digital control of logic and energy process core
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