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Polarization-Based All-Optical Logic Gates Employing
Electro-Optic Effect in Periodically Poled LiNbO;

Zhang Yinxing Chen Yuping Chen Xianfeng
(State Key Laboratory on Fiber Optic Local Area Communication Networks and Advanced Optical Communication

Systems, Department of Physics, Shanghai Jiao Tong University, Shanghai 200240, China)

Abstract A simple approach based on polarization to process binary all-optical logic signal with validation is
proposed, by electro-optic Pokels effect. In experiment, we choose optical signal with two orthogonal linear
polarization states to present logic 1 and 0. This approach can alter the polarization state of input optical signal about
90°on the polarization plane based on electro-optic modulation of periodically poled lithium niobate (PPLN). Optical
signal can be switched between the two orthogonal polarization states, and polarization direction will be not changed
without external applied electric field. Therefore, it can realize controllable-NOT function. If we choose external
applied electric field to present logic 1 and 0. it can realize NOR and XNOR functions. In this approach, digital logic
signal is carried on the polarization state of optical signal. The dissipation of intensity of optical signal is very small in
this process, so this approach is more advantageous for multiply cascaded systems , comparing with traditional

approach ,in which digital logic signal is carried on the intensity of optical signal.
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Fig. 1 Experimental setup for all-optical polarization-based

logic gate
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Fig. 2 (a) (b) Measurement of the transmission ratio T of the incident light with horizontal and

(c) (d) vertical polarization states
F1SLEI SR

Table 1 Measured result of the experiment

Eletric field Input Input intensity Output intensity
Output polarization T/%
E /(kV /cm) polarization /W /W
3. 14 — 120 A 106. 02 88.4
2.71 A 500 - 480. 08 96.0
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Table 2 Physical representation of logic signals

XOR XNOR
Logic 0 Logic 1 Logic 0 Logic 1
Signal 1 — A A —
Signal 2 0 \% \% 0
Output — A A —
# 3 F o TXOR) FIA 5 ] (XNOR) B AH #
Table 3 Truth table of XOR and XNOR gate
Experiment XOR XNOR
Signal 1 — — 4 A 0 1 1 1 1 0 0
Signal 2 0 A% 0 A% 0 0 1 1 0 1 0
Output — A 4 — 0 0 1 0 0 1
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