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18 1. Design of the monolithic SELL device.
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2.3 2. Photographs of (a) single SELL device and (b)
a 4X4 array.
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13 3. A fully integrated SELL device and its equiva-
lent circuit.
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% 4. Experimental setup.
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28] 5. Characteristics of SELL’s individual devices.
(@ I-V, I-L curves of a typical surface-emitting
laser. (b) Current gain of HPT for various inci-
dent light levels. Absorbed optical power is
45% of the incident optical power.
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13 6. Typical input light power versus output light
power of (a) the zero-internal series resistance
SELL device connected to various external se-
ries resistors and (b) SELL devices with diffe-
rent internal series resistances.
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2% 7. Operations of a 2X2 SELL array. (a) Uniform
operation. (b) Inverter operation.
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213 8. Simple INVERTER/NOR logic operation of a
SELL device. It has 600 chms of integrated
resistance.
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Active Optical Logic Devices Using Surface-emitting Microlasers
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Monolithic NOR and INVERTER active optical logic devices inte- grated with surface-emitting micro-
lasers, heterojunction photo- transistors(HPT) in parallel and resistors in series are characterized.
The differential quantum efficiency of the typical AlGaAs superlattice microlaser integrated in the
active optical logic devices is 15%. Current gain of the HPT is 57, when emitter-collector voltage
and input optical power are 4 V and 50 uW, respectively. 57 uW of output power from the active
optical logic device decreases to zero when 47 uW of input optical power is incident on the HPT
part of the active logic device.



