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Table 1 The 16 possible logic operations on two binary inputs

A B F AND AB A AB B XOR OR NOR NXOR B A+ B A A+ B NAND T
0o 0 0 0 o 0 o0 0 0 0 1 1 1 1 1 'R
0 1 0 0 0 0 1 1 1 1 0 0 0 0 1 1 1 1
1 0 o 0 1 1 0 0 1 1 0 0 1 1 0 0 1 1
1 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1
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Fig. 1 Ideal nonliear functions for binary logic operations
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Fig. 2 LCLV input-output characteristic curves used in binary logic system
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Fig. 6 Experimental results of two-variable binary logic operations
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Fig. 7 Schematic diagram of the experimental setup SR E RO A — mtﬂﬁ‘ﬁi :ﬁZﬁ‘fﬂlf’g
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vig. 8 Experimental resulls of Row- OB and Row- NOUR joae operativns

(a) Input image: (/) and (¢) Ideal results of Row- OR and Row- NOR opetations, respectively; (e) and (f)
Experimental results of Row- OR and Row- NOR operations, respectively
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Implementation of optical logic gates with a liquid
crystal light valve

Yuan Shifu Zhao Shijie Zhang Xueru Chen Lixue Song Liquan
(Department of Applied Physics, Harbin Institule of Technology, Harbinl150006)

Cao Bicheng
(The 28th Institude of Chinese Electronic Industry Department, Nanjing210014)

Abstract Using a liquid crystal light valve (LCLV), all sixteen two — variable optical
binary logic gates and two row-logic operations (Row-OR logic and Row-NOR logic) are
implemented experimentally.
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