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Fig. 1. Influence of different thickness and area of absorp-
tion region on detector bandwidth is obtained by numerical

calculation.
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Fig. 2. 3D structure of PIN photodetector.
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F 1 PSHICRE PIN SRR MELE Y
Table 1.  Epitaxial structure of evanescent wave-
guide coupled PIN detector.

Function Component Ag  Doping Thickness/nm
P contact P-Ings3GagsAs 1.69 Zn: 10 80
Grading 1 P-Ing3Gagg,AsP 1.32 Zn: 5x10'8 5
Cladding P-Ing,3Gag30AsP 1.14 Zn: 108 410

Spacer P-Ing13Gag39AsP 1.14 Zn: 5x 107 30

Grading 2 P-Ing 3,Gag 73AsP1.396 Zn: 107 5
Absoption  Ing53GagsAs  1.69 460
Ethe stop 1 InP 10

n-contact N-Ing3GaggAsP 1.32 Si: 2x10'¢ 320
Ethe stop 2 InP 10

Diluted waveguide

Substrate InP 500000
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Fig. 3. (a) Longitudinal propagation intensity distribution
of evanescent coupled waveguide detector; (b) cross section
of transverse electric field when light field propagates to
ridge waveguide; (c) cross section of transverse electric field
in optical matching layer; (d) cross section of transverse
electric field when light field is absorbed by absorption re-

gion of detector.
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Fig. 5. Process preparation flow chart.
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Fig. 6. Dark current characteristics of devices.
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Fig. 7. Optical response of the device at 5 mW power.
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Abstract

Compared with surface and edge incident photodetectors, evanescent coupling photodetector (ECPD) has
high bandwidth and high quantum efficiency, so it has a broad application prospect in the field of high-speed
optical communication. The evanescent wave coupled photodetector is composed of a diluted waveguide, a
single-mode ridge waveguide and a PIN photodiode. By directional evanescent wave coupling, the coupling
efficiency of the incident light from the fiber to the absorption core of the photodetector is improved. In this
paper, the structure design, experimental preparation and test results of an indium phosphorus based
evanescent wave coupled photodetector array are introduced in detail. The test results show that the dark
current of the evanescent wave coupled photodetector array is as low as 215 pA and 1.23 pA under -3 and 0 V
bias, respectively. When the active area is 5 pm x 20 pm, the device still has a high responsivity of 0.5 A/W
(without antireflection film). The high frequency performance of the detector is tested. The bandwidth of each
detector is more than 25 GHz, and the total bandwidth is more than 400 GHz. Any optical device can be
integrated. The detector array can be applied to the WDM receiving system of 400 Gbit/s and coherent
receiving system of 200 Gbit/s.

Keywords: evanescent wave coupling, pin detector array, low dark current, 400 GHz
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