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TE 156ps bin size Ffill b ARG B T-T 60ps, hASTEF A 20us, DNL F1 INL 43 HI{F-F 0.13LSB F1
0.15LSB,

Our lab developed a 16-channel TDC based on delay-locked loop structure under 180nm CMOS process.
The test results show that the time precision is better than 60ps with 156ps bin size, the dynamic range
is 20us, DNL and INL are better than 0.13LSB and 0.15LSB respectively.
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Summary:

Radiation dosimeters displaying conspicuous response of irradiance are highly desirable over the re-
cent decade, owing to the growing demand of monitoring high-energy radiation and environmental
exposure. Herein, we present a case of dosimetry based on a discrete nanocluster, Th-SINAP-100, by
judiciously incorporating heavy Thé polynuclear centers as radiation attenuator and organic linkers as
photo-responsive sensor. Interestingly, dual-module photochromic and fluorochromic transitions upon
multiple external stimuli including UV, B-ray, and y-ray are integrated into this single material. The
striking color change, and more significantly, the visible color transition of luminescence in response to
accumulating radiation dose allow an on-site quantitative platform for naked-eye detection of ionization
radiations over a broad range (1-80 kGy). Single crystal X-ray diffraction and density functional theory
calculations reveal that the photochromic and fluorochromic can be attributed to the 5t(TPC)—n*(TPC)
intermolecular charge transfer driven by enhanced 7-it stacking interaction between the adjacent TPC
moieties upon irradiations.
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In order to integrate CMOS readout circuit at the proximal end of the high-purity germanium detector at
low temperature to realize high-resolution nuclear detection technology, the existing simulation model
can not meet the low-temperature design requirements because the temperature application range of
the existing simulation model is 223k ~ 423K, and the model is not analyzed in the currently publicly
reported research results of physical modeling of low-temperature CMOS process, Based on the physi-
cal mechanism of threshold voltage and carrier mobility temperature effect, an analytical model of 4K
" 423K deep submicron process threshold voltage is established by piecewise linearization, principal
term approximate integration method and boundary conditions at room temperature. In the process of
obtaining the boundary conditions at room temperature, based on the threshold voltage expression of
uniformly doped long channel devices, the effects of transverse and longitudinal non-uniform doping
and leakage induced barrier drop effect are considered respectively. The general formula of constant
temperature boundary conditions is obtained by solving the simplified quasi Poisson equation in the de-
pletion region. In actual use, the four factors contained in the general formula can be obtained through
testing for different processes. At SMIC 0.18 p Compared with the simulation results of MEDICI soft-
ware under m process, it is found that the model is very consistent, which verifies the feasibility of low
temperature modeling method.
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Abstract: The radiation detector based on wide band-gap 4H-SiC material has important applications
in neutron fluence rate monitoring and energy spectrum measurement of reactor radiation field. Based
on the detector fast neutron detection efficiency and detector output signal characteristics, this paper
designs a detector front-end circuit model of high bandwidth current sensitive preamplifier, and ana-
lyzes the main factors affecting the front-end circuit characteristic parameters and the main methods
to improve the linear range of pulse count rate. The results provide relevant technical reference for the
establishment of electronics system of 4H-SiC detector.
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The output pulse current signal of Si detector has a wide response dynamic range, and its dynamic range
is fCpC, which may span 375 orders of magnitude. Therefore, it is necessary to carry out wide dynamic
and high integration front-end readout circuit research. In this paper, a 0.18um process is used, and a
single channel chip area is 0.23mmx0.15mm. A three-stage gain adjustment circuit is designed to meet
the wide dynamic range of the detector output signal. In order to provide a stable DC current bias for the
circuit, a reference current source circuit is designed. The simulation results show that the performance
of the readout circuit basically meets expectations. Based on the simulation results, the main factors
affecting the signal-to-noise ratio of the circuit are analyzed, and the main technical ways to reduce the
front-end ASIC noise are discussed.
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