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New optically reconfigurable gate array VLSI
to enable a negative logic implementation

Retsu Moriwaki’ and Minoru Watanabe

Up to now, as one of multi-context devices, an optically reconfigurable gate array
(ORGA) has been developed to achieve high-speed reconfiguration and to provide
numerous reconfiguration contexts. For an acceleration method by reducing the number
of bright bits, we have developed a new ORGA VLSI-chip. This paper presents
reconfiguration acceleration results on the new ORGA-VLSI chip.
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2-input OR 10 2-input NOR +INV 9
3-input OR 16 3-input NOR +INV 11
3-input XOR 15 3-input XNOR +INV 12
3-input Odd-detector 14 3-input Even-detector +INV 13
4-input OR 26 4-input NOR +INV 13
4-input XOR 25 4-input XNOR +INV 14
4-input Comparator 23 4-input Comparator (A=B) + 16
(A#B) INV

4-input Comparator 21 4-input Comparator(A<B) + 18
(A=>B) INV

4-input Odd-detector 20 4-input Even-detector +INV 19
3-bit down-counter 25 3-bit down-counter +INV 23

LHEORBRTITEAGDREEE 18 N2 — LIEFREE 2 N2 — o B EE L. £2
R4 & REERB OB R E Yy MEERT. NI REREKICOWTRIR T 5.
2-input OR [A]#&1X 2 A7) OR [ TdH Y, 2-input NOR+INV [ 2 AJ) NOR A% & % D
BB N—F R LB TH D, ZOX I REIKEEEZTSHE, 1| Ev RO
A EI T & 5. RBRIZ, 3-input OR 1X3 AJJ OR [EIETH Y, 3-input NOR +INV
1X3 AJINOR B & Z DB A VN —F 2 L2 T, ZOBA, 58y bO
A OB FTREIC 2 5. ZOMOEE S FFEORIKYE v b &7 5.
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3 FREEEE O PR R H]

AL A 5 T AR R (ns) e} T AR R (ns)
2-input OR 35 2-input NOR +INV 24
3-input OR 94 3-input NOR +INV 41
3-input XOR 78 3-input XNOR +INV 56
3-input Odd-detector 69 3-input Even-detector +INV 59
4-input OR 188 4-input NOR +INV 42
4-input XOR 180 4-input XNOR +INV 53
4-input Comparator 147 4-input Comparator 63
(A#B) (A=B) +INV
4-input Comparator 131 4-input Comparator 97
(A>=B) (A<B) +INV
4-input Odd-detector 122 4-input Even-detector +INV 109
3-bit down-counter 180 3-bit down-counter +INV 148
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SEORBRTIE, HAEE Y FOR/MEIC L 2 EHELFEEZ Y R— F T 5508
PRI — T LA VLSI Z W CRFEEZ T 7=, RBRERL LT, HAY Y MK
R 22%HIET 5 Z LI LD, PR AR 39%EME T A Z LITkEI L. b
OFRBRAER D DRI L 2 B O @ FIEOFIEZ R T Z &N TE T
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