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Resonant tunneling diodes (RTDs) have attracted a lot of attention due to their strong nonlinear current-voltage 

(I-V) characteristic, wide-bandwidth negative differential resistance (NDR) region, and inherent high frequency 

operation [1]. This paper presents a hybrid optoelectronic integrated circuit (OEIC) consisting of a RTD driving 

an optical communication laser diode (LD) that can produce various optical outputs including self-sustained 

oscillation, synchronization - including frequency division - and chaotic behavior. The circuit preserves the 

nonlinear dynamical behavior of the RTD increases laser diode functionality with several potential advantages, 

such as low modulating voltage, ultrahigh speed operation, and significant reduction in the complexity of 

chaotic optical carriers generators needed in optical communication systems [2]. A detailed description of the 

RTD-LD circuit can be found in [3]. Frequency division in a hybrid optoelectronic integrated RTD-LD circuit 

has been investigated theoretically and experimentally, Fig. 1. 

 

       

 
Fig. 1. Experimental laser outputs when RF signals Vin(t)=VACsin(2πfint) are applied: (a) Experimental spectrum of the laser optical output 

showing frequency division by 5 when VAC=150 mV and fin=2.5 GHz; (b) Laser output showing frequency division by 2: VAC=150 mV at 0.9 

GHz; (c) Laser output unlocked oscillations: VAC=150 mV at 0.75 GHz. (d) Calculated bifurcation diagram for VAC=150 mV at up to 3 GHz. 

 

The potential applications of this RTD-LD circuit include clock recovery for direct data encoding using 

small perturbation signals to control the RTD-LD, and optical communication systems using chaotic waveforms, 

reducing the complexity of chaotic optical carrier generators. 
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