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Abstract: This paper aims to develop a Geiger mode circuit that is tested under two kinds of ultraviolet light,
providing a data reference for ultraviolet communication. Active and passive Geiger mode circuit systems are
designed based on silicon APD and given the solution of high-voltage APD bias. High-stability, high-voltage
DC bias power was designed that can supply output to 300 V. The measured ripple of the high-voltage DC
solution is less than 20.4 mV,, and the ripple coefficient is less than 6.8 x 10 . The passive Geiger mode circuit
system with visible-blind UV and solar-blind UV(two ultraviolet LED light sources) is tested, and the counts
and dead time are obtained. The operating range of the optimal bias voltage VG in the passive Geiger mode
circuit under two kinds of UV light sources is given. The output pulse dead time of the passive Geiger mode
circuit that used a UV light source is 1us. The output pulse dead time of the active Geiger mode circuit with a
solar-blind UV light source is 102 ns. Theoretically, the active Geiger mode circuit has a higher transmission
bandwidth with respect to the passive Geiger mode circuit, and the upper limit of the count rate is increased
from 1.0 MHz to 9.8 MHz. This meets the requirements for UV image transmission and video communication.
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Fig. 1 Passive mode circuit(a) and equivalent model(b)
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# 1 C30902H MRESHE Table 1 C30902H performance parameter
Parameter Operating Breakdown  Dark Noise current  Geiger mode Dark count Self avalanche  Junction Effective light
voltage/V  voltage/V current/nA  /(pA-Hz ") voltage/V. @VB+1.8V/(C/s) current/uA capacitance/pF  area/mm’
Value 204 210.3 6 0.08 212.1 1350 50 1.6 0.2

APD Z:{F R 5 BN 210.3 Vs UK A/ B
RN +5.0 V. RS T S BFwE 3 fos, sL
367 Fl DC-DC JFo%t A LM2587 #H 7T, 12.0V
HLR 280 LM2587 Ji&, 8 WA D, BHAR AR HLE TR
F] 36.0V; @I AR 4% Trans 2 36.0 V F+/E %] 300.0 V.
F 589 300.0 Vi He a4 A D, AT S IR
HLZY Crg SR B R s L o T Vi s AR B 88 43
JENPIHE, Ha—BRgid Ly M2 Cyu. Cy JEURZS
W EREERE, BB WRAI1205S fif IC
PRI TT R N . IC BRI R IE B, |
DC-DC fiitk WRA1205S #4j5 i LDO FaE3K
WRA1205S 727 A 2 il 3 A HARE, R4 A2
120V, HEHEE+15.0V, BRI KE R +
300mA. LDO % ) 7& LM2990 F1 UA78M R %1, ¥
AN AT AR i +5.0 VL o SEI6 1S B s
T B 20K I B KIRAEA IS 204 mV, @11 4 Fios.
1.3 B EHERISIE

e A H % Co N 1.0 pF, APD NFH Ry A 100
KQP, 35 Ro N 200kQ. Re N 1kQ, WE 1 Fik,
SEHIZE N 1.6 pFo #5820 HLIES TR PRV KK 52 B ],
Al A SR E AR 2

To=100kQX (1.0 ps+1.6 ps)=260.0ns
Te=200kQX (1.0 ps+1.6 ps)=520.0ns
To~ S HIHIAI Tg LUK Te Z ERUABERTIE], 954 1.0 ps.
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Fig. 4 The ripple amplitude of Vg
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Fig. 5 The dead time of passive mode Geiger is 1.0 ps
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Fig. 10 Experimental results of active mode system

Table 2 Table of device delay

Device TLV3501 SN74LVC1G02 SN74LV123A THS3091 2N2369
Delay/ns 4.5 3.6 5.0 8.0 10.0
3 zld:ﬁ,é WEI Xianzheng. High speed InGaAs single photon detector design[D].
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RN ARG FRAG 1 A€ AT A v s O B PRI, 500
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