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Abstract: To eliminate the difference between data bits and pixel bits of the processors in a Ternary
Optical Computer(TOC) in the logic operation, a new typical optical structure, Double Rotator Struc-
ture(DRS) , was proposed to improve the reconfiguration speeds of the optical processors and reduce
the difficulty of managing a large number of data bits. The operation unit based on the DRS was used
to achieve one line’s function of the truth table in the logic operation, and it was called Line Calculator
(LC). The reconfigurable features, circuit implementations, and reconfigurable commands for the LC
were discussed in detail. Then, the DRS Ternary Optical Processor(TOP) was designed and achieved
to reduce the complexity of the processor management software. Finally, a verified experiment of
reconfigurable LC was performed, which shows that the principles of DRS TOP are correct, and all 81
commands for the reconfiguration are effective. Moreover, each of the two input, three-valued logic opera-
tions with thousands of data bits can be concurrently achieved in the DRS TOP with three partitions.
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Fig. 1 BOU structure (a) and double rotator struc-
ture (b)
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Fig. 2 Schematic diagram of Line Calculator(LC)
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Tab.1 Output permutations and reconfiguration commands for the V-LC
b b b
Fr 5 84 Fr CiR kR Py ———  HiES
WV H WV H WV H

1 W wWw 00011011 10 VWW 00110111 19 HWW 00110011

2 WWwV 00000111 11 VWV 00101111 20 HWYV 00101000

3 W WH 00000011 12 VWH 00101100 21 HWH 00101011

4 WV W 00001001 13 VVW 00100100 22 HVW 00100010

5 wVvVVv 00010010 14 VvV 00111111 23 HVYV 00111010

6 WV H 00010100 15 VVH 00111100 24 HVH 00111001

7 WHW 00001101 16 VHW 00100101 25 HHW 00100011

8 WHYV 00010101 17 VHYV 00111101 26 HHYV 00111000

9 WHH 00010110 18 V HH 00111110 27 HHH 00111011
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Fig. 3 Optical structures of V-LC examples
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Tab. 2 Truth table of logic operation
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Fig. 5 TN-type LCD (a) and experimental photos (b)
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