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Conventionally, B nonlinear interfemmcta consists of an optical fiber loop, 
connsled with a fiber coupler. In this paper, we report our experimental re~ults of a 
monolithic all-semiconduetor-oplical-amplifier nonlinear optical loop dcvice with psee 
signals. Thr: device includes il circular loop, a multi-mode inlerfcrencc wavcguidc amplifier 
(MMIWA, acting as a nonlinear coupler). and inputfoulput porn [I]. All parts of the dcviee 
arc made of GaAriAIGa/\s ridge waveguide semiconductor optical ampliticra. Thc clrctm- 
pad is divided into row disconneclcd regions b provide p i n  %parately Panicularly, the loop 
IS dividcd into two different injection areas to make the loop asymmetric. In OUT experimcntv, 
wc uscd the pulsed signals with a pulse width o f  I . 4  pscc. 

Figure I shows a self-switching rcsult. I'he horizontal axis shows thc inpul powr 
before entering the input wavsguide. 'IB polarized pyc signals at 834 nm (gain peak) were 
u%d. We m see the oscillatory behaviors of  average output power as the w e q c  input 
power increases. I1 is a lypical input power dependent phenamcnon obxrvod in a nonlinear 
opticai loop mirror [Z]. Figure 2 shows a result o f  thc pumppmbe experiment. litre, the 
pump was TM-polarized ill 834 nm with the input power at 0.75 mW and thc pmbe was 78-  
polarked at 834 nm wilh the input pawer a1 0.25 mW. 'The injection cumnt values werc the 
same ils those in Fig. I. One can sec the n m w  two-hump realwe o f  about 5 psec in width 
nmund lhr zero lime delay. AAer that, a long lail in an oscillatory manner can be observed. 
This lnng tail is supposed In come fmm thc period of  gain recovering from saturation in the 
MMIWA and loop. This time salt is in the range of a few hundreds paec, implying thaL 
scvcrd Gliz  opcration ofthe device is fcsiblc. 
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