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« PC-HPGe detector T B
o fKHANE I ~ 1 pF (T " [ powe .
« BEESH S 3 S 1
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—— ~ 60 mm— «~—— ~50 mm—
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« Neutrinoless double-beta decay (0OvBp) : GERDA, Majorana
« GERDA: half-life time of Ovpp 8.0 X 102°y with the lowest background.

 Direct Dark Matter Detection: CoGeNT, CDEX
« CDEX: 160eV energy threshold in 2018, the most sensitive result in 4~5 GeV.
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 LEGEND-1000

 Large detector mass
» Low background
* Low temperature

Clean Room
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Weight: 2.80g/m
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« HPGe detector « Optimal peak time
« Simulation setting « Detector leakage current~1 pA
« 0.5kg « Optimal peak time ~10 pus

« 50 mm diameter and height

« 3 mm electrode diameter
« Cy~11pF, C,=2pF ror
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« Input stage transistors
- Gate capacitance C; = Cy + Cyy + Cy
Cgs Is related to the working status of MOSFET

065

Estrung
VeV = ~10V)

0.60

Cy WLCox/( - m) + 2CouW + Cypu W

Gamma coefficient ¥
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Inversion coefficient u

De Geronimo G, O'Connor P. MOSFET Optimization in Deep Submicron Technology for Charge Amplifiers. IEEE TNS,2005,52(6):3223.
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« Input stage transistors

« The greater the channel current I, the lower the PMQOS transistor 1/f noise;
« The greater the channel current I, the greater the PMOS transistor thermal noise;

« The channel current design value is 1 mA (transition region)
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0.47C,L+2C , +C,
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process GF 350nm process XFAB 350nm
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« A[7ZL: CMOS ASIC "™ ™™

Signal output, power supply
and pulser cables (RG178)
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e |.3GeRO in CDEX
« HPGe#=VVFE & T A 4
« AR ATP
« FWHM=1.5 keV @ 662 keV/(Cs-137)
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e |.3GeRO in CDEX
« HPGe + VFE + BN
e HPGeA=VFE AL 420 3] i% A P
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