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Abstract

We propose and experimentally demonstrate an integrated all-optical PLA at the operation speed
of 40 Gb/s based on semiconductor optical amplifiers (SOAs). Different all-optical minterms are
generated by using cross gain modulation of SOAs, then we use SOAs to select out the appropriate
CLUs by changing the working states, and reconfigurable logic functions can be output directly.
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Figure 1. Schematic diagram of the integrated optical PLA in XGM mode, OC: optical coupler, DI: delayed interferometer,
SOA: semiconductor optical amplifier, TBPF: tunable bandpass filter
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Figure 2. XGM Operational principle of (a) Input circuit, (b) CLUs array, (c) Switches array
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Figure 3. Micrograph of the integrated optical PLA based on SOA
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Figure 4. Experimental setup for testing the performance of an optical PLA. TL: tunable laser; PC: polarization controller;
MZM: Mach-Zehnder modulator; AWG: Arrayed waveguide gratings; ODL: optical delay line; EDFA: erbium-doped fiber
amplifier; VOA: variable optical attenuator; TBPF: tunable bandpass filter; CSA: communication signal analyzer; OSA:
optlcal spectrum analyzer; DUT: device under test
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Table 1. Different outputs of optical PLA based on different parameters

F 1. TRSH T ZEATRZZEETIOFEHMBLER

FFK R it
SOA3 SOA4 A, =1549.36 nm A, =1549.20 nm
OFF OFF NULL NULL
ON OFF AB AB
OFF ON AB AB
ON ON XOR XNOR
(a) 0001 1000010000 100001 1000010000100001 1000

RN A PN D PPN 8 ”

00]00100]0000001 001001001000000100100100 <

A8 AMALMANALANN £

00111100110000110011 1 1001100001100111100 <

xoR AP A M A
100 ps/div
(b) __  1000001000101000100000100010100010000010

2B e WA LA

010000 01 000101000100000100010100010000 01 O

AB ”W\«J\; A MR\ 2 £

1100001100111100110000110011110011000011 = Q“

R MM MMM

100 ps/div

Figure 5. Measured temporal waveforms of the output logic functions when DPSK ( 4, ) is at, (a) 1549.36 nm; (b) 1549.2 nm
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