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Multiple-valued optical logic implementation via
opto—electronic bistable circuits

Liu Shutian, Wu Jie, Li Chunfei
(Department of Applied Physics, Harbin Institute of Technology, Harbin)

Abstract: Multiple-valued optical logic implementation have firstly been demonstrated
by using bistable laser diode (BILD) or bistable light emitiing diode (BILED) ecirecuits.
Experimental results have demonsirated the basic ternary logic functions; complement,
minimum, maximum, eycle and literals. A circuit design of ternary T'-gate or triplexer
has also been proposed.
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Fig. 1 (@) Sohematic diagram of a trigtable circuit or a photo-current
mirror; (b) Output-input characteristic loop
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Fig. 2 (a) Sehematic diagram of a ternary complement gate; (b) Input

and output waveforms
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Fig. 3 (a) Block diagram of a ternary minimum gate; (b) Experimental resalts

+V

Fig. 4 Circuit diagram of the improved ternary minimum gate
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Fig. 5 (a) Block diagram of a ternary maximum gate; (b) Experimental results
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Fig. 6 Schematic diagram of a one-step-right eycle gate
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Fig. 7 (a) Block diagram of a one-step-left cycle gatey (b) Circuit
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Table 1 correlation diserimination with original images
and corralation images respectively

Input image correlation correlation peak geight discriminating force
Original image 00 1.000 1.2
Oand © 0RC 0.988
Differential image o'&0 0.719 12.6
" '
O'and G oRC 0.627
Original image 0%0 1.000 921.0
O and T ORT 0.790
Differetial image 0R'0’ 0.719 48.5
. .
Cand T oRT 0.870
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