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Abstract

I-V is one of the most important means of characterization. In voltage scanning mode of ® 5 mm
InGaAs detector for I-V test, it showed current oscillation in direction of negative pressure. It is
analyzed that the change of voltage will cause accumulation of space charge and charge junction
diffusion region in the P-N change, forming a P-N junction capacitance effect, resulting in the cor-
responding bias dark current superimposed on a current due to charge and discharge that the ca-
pacitor brings. In this paper, the zero bias resistance, dark current and capacitance of detectors
with different photosensitive sizes are tested. With the increase of the dimension size of the pho-
tosensitive element, the zero bias resistance of the detector decreases, the dark current increases,
and the capacitance increases. And the P-N junction capacitance effect of InGaAs detector and its
influence on I-V characteristic test are analyzed. When the zero bias junction capacitance C > 10-8f
@2 kHz, InGaAs detector I-V characteristic curve produces to oscillate in the negative voltage di-
rection. I-V test of InGaAs detector with @ 5 mm large photosensitive element can be realized by
current limiting setting or testing from positive bias to negative to avoid current oscillation.
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Figure 1. Schematic diagram of InGaAs detector
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Figure 2. Typical I-V characteristic curve of InGaAs detector

2. InGaAs IRMEZ LAY [-V $FiEphik

DOI: 10.12677/0€.2019.91002 8 HEHT


https://doi.org/10.12677/oe.2019.91002

=
o
H
48

0.01

W

1E-6

/A

1E-7

1E-8

1E-9

1E-10

1E-11

05 04 03 02 -01 00 0.1 02 0.3 04 0.5
uwv

Figure 3. I-V characteristic curve of ® 5 mm InGaAs detector
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Table 1. The zero bias resistance, dark current and capacitance of ® 1 mm. ® 3 mm. @ 5 mm InGaAs detectors

1. FRABIRT THEMEH, BERMER

T R B2 EENEI (@) I HIfE(A) @-0.1V HL 2% (F) @2 kHz/0V
® 1 mm 3.43E+08 7.36E-11 9.27E-10
® 3 mm 6.73E+07 3.27E-10 7.32E-09
® 5 mm 1.21E+07 2.44E—09 1.95E-08
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Figure 4. I-V characteristic curve of ® 1 mm, ® 3 mm, ® 5 mm InGaAs detector
4. AEIR~T © 1 mmy ® 3 mm. ® 5 mm InGaAs HMES -V 45 EpRZE

3.00E-008
] —*— @ lmm
2.50E-008
—o— @ 3mm A
] —A— ®O5mm A
2.00E-008 N
] A
%= 1.50E-008 - \
O T | s A
1o \
1.00E-008 - 4
] A
5.00E-009 | ® \A
0.00E-+000 bbbk -:u __
! )\
-5.00E-009 - \
Vi
-1.00E-008 — —
-1.0 0.8 -0.6 -0.4 UN—0.2 0.0 0.2 0.4
Figure 5. C-V characteristic curve of ® 1 mm, ® 3 mm, ® 5 mm InGaAs detector
under 2 kHz
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Figure 6. Capacitance simulation and measure value of ® 5 mm In-
GaAs detector
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Figure 7. I-V characteristic curve of ® 5 mm InGaAs detector at different
limit current
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Figure 8. I-V characteristic curve of @ 5 mm InGaAs detector
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