FATH 1o

S

2020 4F 10 H CHINESE JOURNAL OF LASERS

HT 4 TR = A2 ST

AR, hE, 280"

B HUHR RG24 T 5002 TR A B I 724 B . VL95 F AL 210023

FE 7RSSR T YR IE T AR AR P A SR I R R B B L AR S RS AN T R — AR T T e T R
B = ARG 71T TS 1 R T i A I A R 22 2k X BT AR AT 1A O T Y . SRR B 51
TEPE Ay 1544~1555 nm B XS FEBEAR /N T 3.5 dB, Wi 1 W] [ 325 2 M0 K2 Bk 45, o B e O 2% 0 Jo A 7T LRSS 1) g % 1)
YWY 0.06~0.19 pm, ATy FEETH TR A AR P I B ST Lo o I il e, BESE R = f AT OL T B35 . B
5T 265 5 A0 P R L FAR BOL R b B 2R,

KGR uEd R LBES WA b Rk KNETW

hE4SES TN256 XHEFRER A doi: 10.3788/CJL202047.1013002

{%i 7\[6 Vol. 47, No. 10
October, 2020

Three-Input All-Optical AND Gate Based on Two-Dimensional Photonic Crystal
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Abstract In this study, line defects and point defects are introduced in a completely two-dimensional square lattice
silicon. Using waveguide coupling and linear interference, a three-input all-optical AND gate based on the two-
dimensional photonic crystal is proposed herein. The proposed AND gate is simulated using the plane-wave-
expansion method and finite-difference time-domain method. Results show that the proposed AND gate has a
contrast ratio of not less than 3.5 dB when the input-light wavelength is between 1544 nm and 1555 nm, and the
response time reaches the subpicosecond level. The acceptable horizontal offset of the point defect offset dielectric
column is between 0.06 pm and 0.19 pm. The proposed solution exhibits a simple structure, a wide operating-wavelength

range, a fast response time, and it can realize the AND gate in the case of three inputs. The proposed AND gate has

potential applications in the field of an all-optical signal processing system and an integrated optical path.
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Fig. 1 Schematic of three-input all-optical AND gate

structure based on two-dimensional photonic crystal
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under different input conditions
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Fig. 5 Normalized output power and contrast ratio at different incident light wavelengths.

(a) Normalized output power; (b) contrast ratio
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Fig. 6 Normalized output power and contrast ratio at different horizontal offsets.

(a) Normalized output power; (b) contrast ratio
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