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Programmable optical binary dual-rail logic gate

Zhang Zibei, Liu Liren
(Bhanghai Institute of Optics and Fine Mechanics, Acadermia Sinica, Bhanghai)

Abstract: Based on the dual-rail logic, a cascadable parallel binary logic gate was]
proposed. All 16 binary logic operations can be implemented by this gate which can be
programmed by halfwave phase retard of polarization. The electrooptical effect is proposed to
program the logic function in real time and the experimental results are also presented.
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P;) AB+ (K1 Py)AB fI(Ky P2) AB+ (K, P)AB, WA A BTHNATEEERA
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Oy=(K+P)AB+ (K- P)AB+ (K,-Ps) AB+ (K- P,) 4B (1)

Oy=(Ky+ P) AB+ (Ky» Po) AB+ (K3 Py) AB -+ (Ko P)AB 2
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Table1 Sixteen possible combinations of four instruetion signals Sy~ S; ar.d the
corresponding logie funet oas of C; and C,

Sy 83 Sy 81 C Cy

0 0 0 0 F T

0 0 0 1 AND NAND
0 0 1 0 AB A+ B
0 0 1 1 A A

0 1 0 0 AB A4-B
0 1 0 1 B B

0 1 1 0 XOR EQV
0 1 1 1 OR NOR
1 0 0 0 NOR OR

1 0 0 1 EQV XOR
1 ] 1 0 B B

1 0 1 1 A+ B AB
1 1 0 0 A Y|

1 1 0 1 A4+B AB
1 1 1 0 NAND AND
1 1 1 1 T F
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Pig. 2 Schematic diagram of the optical (@ e (&)
binary dual-rail logic system
CPj.5: composite prisms; Py~ Py controllable Fig. 3 Diagram of the composite prisms
halfwave plates; Kj~XK,: polarizers; H: (@) structures of CPy and CPy;
halfwave plate (b) structure of CPg
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Fig. 4 Diagram ef4wo input patterns and (b

their complementary patterns Fig. 5 Experimental results
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