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Fig. 1 Diagram of optical tristable cireuit

(90 I(md) ‘Il(mk)
3 1 g W AR Sy o Y I’ Sy .
201 7 1 11
7
/I, T T IJ. 15
21 ) 1/
V | 5t
o | 1 () '
‘8 . 5 " 30 y 30 P, (arb unit)
‘ R .20 Pi(arb, unit)
Fig 2 I-P,and I;-P,curves for only BILED Fig. 3 I;-P; curve for different
works (soild line) and for BILED and BILED values of R (without optical
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Fig. 4

(a) The hysteresis loop of the output vs. input.
(8), (¢) Experimental results, Vp=5.5V, B;=50Q, B1=200Q, Ry=10Q, B;;=510kQ, B;;=200 kQ
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Fig. 5 Experimental results of multistable cireuit which consists
of three BILED’s in parallel
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Fig. 6

(a) Diagram (_)f tristable circuit which consists of two BILED’s in series. (b), (¢) Experimental result®
of multistability; () V=6.0V, B;=3000Q, R;=200, Ra=3)Q, B;=510k®; (¢) V3=6.3V, E;=400Q,
Ri1=20Q, Ry=3Q, R,—300k0Q

2 S eB 1T KOk R-S ik 4s

. RERHEBRI
Eﬁﬂ/\ BILED & ¥ BeH R S RB B ILE 7. RESHE 1 £AME, AR
B OGHR Py WA T S 540, 3648 BILED; H g A— A ZARE N HAL, B
it Poy FEARAI+ 407D
WA R, B 1 25 SR B, @ ER P BB EAREELE ZARE

Ils(mA)
14,0F = —= = —————— e — —
\\ Ils
10.0F N
5
6.0 el
. %
Uiaf
2.0} e 41,

0 50 100 150 200 250 300 X2

Fig.7 Diagram of optical XOR gate Fig.8 I,-R,and 4I;-R, curves, Vz=4.0V,
: R,=50Q, B.=20Q
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{a) Characteristic loop of output Py vs. a triangle wave input P;.
(b) Input-output waveform. V=4.0V, E;~50Q, R1=20Q, Ry=0, B;3j=510kQ, R;p=120kQ
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Fig.10 Schematic diagram of an optical R-S flip-flop. Input-output wavefo-m
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Abstract

Optical multistability, optical XOR logic gate and R-S flip-flop have been
demonstrated using compogite hybrid bistable laser diode or light emitting diode
(BILD/BILED) circuits. This kind of optoelectronic logic circuit ig fully compatible
with VISI fechnique and therefore promising for the épplication to optical gignal
processing, optical communication and optical computing.

Key words: optical logic gates; optical computbing; optical bistability and
multistability; opioelectronio hybrid bistable oireuit.





