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Abstract Silicon-based detector has the advantages of stability and reliability, low dark current, high response and low
price. It i1s widely used in photoelectric detection and other fields. In view of the limited detection ability of silicon-based
detector in the ultraviolet band, a concentrating structure which can enhance the detection ability of silicon-based detector
in the ultraviolet band is designed in this paper. First, the absorbed ultraviolet light is transformed into visible light by
using the fluorescence characteristics of ZnCdS : Mn/ZnS quantum dots. Then, combined with the short wave pass cut-
off color filter film, the external quantum efficiency of the detector in the 260-400 nm band is greater than 20%, the
response time is limited to the order of ms, and the dark current is limited to the order of pA. The experimental results
show that the focusing structure of quantum dots layer can significantly improve the detection ability of silicon-based
detector in the ultraviolet band. In addition, the silicon-based detector with adjustable detection range can be realized in the
ultraviolet band by changing the size of quantum dots.
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Fig. 1

Optical properties and luminescence mechanism of doped quantum dots. (a) Absorption fluorescence spectra of Mn-doped

quantum dots; (b) schematic diagram of energy level transition
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Fig. 2 Design principle of the concentrating structure

T AR 5 AN B b R e ELAE n] UL B S A
R e 1 9P 30 A Lk D R o P R AR B R B
Pl AR I AN o H R s s I i R AR HIO,, L
AR B F bR S10,, #2122 o 7(HL) L, B 22
S 74> JE 30 04 v AT S AR AT A ) A Oy 2R
F1%) R Y0 e AL i L, T P 3 iR o e R RO IR AR
BT B0 2o AR AR e il 2, S S P B B ) 0
4R

=== design value
100 - LN ,\"\p‘_o\ o — actual value 2N

80
g
)
g
5 60
b=
=
g 40
=

20

0 1 1 1 1
300 400 500 600 700
Wavelength /nm

P03 e Lk I8 B A Btz e A8 2 LA 2B o) A4 2
Fig. 3 Design and actual transmittance curves of

short wave pass cut-off color filter film
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Fig. 4 Simulation results of different structures. (a) Schematic diagram; (b) ray tracing diagram; (c) cutaway diagram
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Fig. 5 Photoelectric conversion capability of PIN. (a) Responsivity; (b) external quantum efficiency
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