38 BSH
2014 4£9 H

-/ R SN
LASER TECHNOLOGY

Vol. 38 ,No. 5
September,2014

XEHS: 1001-3806(2014)05-0614-05

£ F Mach-Zehnder ZHI5I5F i R B2 & B 48 | T HOB 52

= A E*
7] Eﬁvi ﬁ
(A RHE R RO EZ 5=, 3N 430074)

WE: TR a GRS P s RE R R R, $2 T — MR T Mach-Zehnder 2544 Sl 0 1 P 15 1)
PR TEE o AR T A S AL e ) R, 35 7 2 B A 3 A LSO, AT
I/ NI BT ARRS Al RE R . A BORMIEIRIE 15 Mach-Zehnder Z5F925 5, SR IDES: Kerr 8O0 4% il A R RGA AR
{0 R G S NTITE s /e N T B i v = i v T B 18 7 RS S T 2 i A N AN el | PO 2 R A TP
XA 2 DI RE R PR 7 15  BE 1 45 I AT . S5 SRER I S PR ) 25 4 P 5 il R AN 10dBm, 4
BAET B PO, SRR, 4R 0 RO AL T ROR B 2, 1245 K RT L [l I 52 SHAS [) F 22 5 IR, X 406 I 2% 1 F
FAHE TR

KER: EROCT BRI MR ; Kerr 200

hEHZES: TN256 XEkbREE: A doi:10. 7510/jgjs. issn. 1001-3806. 2014. 05. 008

Study on Mach-Zehnder type all optical logic gate
based on microring resonator

GAO Lei, WANG Tao
( Wuhan National Laboratory for Optoelectronics, Huazhong University of Science and Technology, Wuhan 430074, China)

Abstract: In order to solve the problem of high pump power of logic gates, a novel Mach-Zehnder type all optical
logic gate based on micro-ring resonator was proposed. The periodical patterns of air holes added in the micro-ring
waveguide provide strong confinement on light, which enhances the third order nonlinear Kerr effect around the band edge
and decreases the pump power of phase shift. Combining micro-ring resonator with Mach-Zehnder structure, different logic
function can be realized with the phase shift in the different micro-rings controlled by Kerr effect. The impact of the
different size of air holes on the structure was calculated and the detailed control methods of the logic gates were verified.
The feasibility was proved. The simulation results show that this device possesses several practical advantages, such as low
power consumption of less than 10dBm, delay of ps order, high speed data processing ability and wm order dimension. The
device achieves the different kinds of logic gates and has the guiding significance to all optical networks.
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Fig. 1  Model of microring
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Fig.2 Bandage of the patterned microring device
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Fig.3 Nonlinear phase shift versus pump power
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Fig.4 Nonlinear phase shift versus radius of air holes
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Fig.5 Transmission of the microring resonator
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Fig. 6 The structure of the logic gates of microring resonator
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Table 1 Truth value table of logic gates
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Fig.7 The numerical simulation result of the logic gates
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