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The demand for optical bandwidth continues to increase at an exponential rate [1]. In 
order to maximise the capacity of current network infrastructure, new varieties of 
optical transmitters and receivers are under development. Monolithic integration of 
optical components on a common substrate has the potential to satisfy demand due to 
its ability to reduce component size, power consumption, and overall cost per unit in 
optical communication systems 

The monolithic integration of Slotted Fabry-Pérot (SFP) lasers has previously been 
investigated [2]. SFP lasers use periodic slots etched into the ridge waveguide to 
provide the optical feedback required during lasing operation [3]. These slots form 
effective mirror sections, replacing the need for cleaved facets, making them highly 
suitable for integration applications. Typically, these mirror sections are approximately 
1mm in length and are comprised of  or more slots [3]. Single facet lasers based on 
these designs make use of a cleaved facet with a single mirror section to provide 
feedback, and have lengths of ~1.5mm. The device designed, fabricated, and tested in 
this work features two single facet SFP lasers integrated together with a shared mirror 
section. The gain sections feature ground and signal (S) pads to enable optical 
modulation via direct current modulation. A schematic of the device can be seen in Fig.1 
with each section labelled. Sharing of the mirror section in this way allows for a 
significant reduction in device length, compared to using separate or discrete mirror 
sections for each laser. 

 

Fig. 61. Top view of common cavity device with each section labeled. 

Integrated lasers provide an interesting mechanism for examining the optical injection 
locking properties of coupled lasers [2][4]. The device examined in this work 
investigates how resonance enhancement can be achieved through optical injection of a 
directly modulated laser [5] with a master laser operating at DC.  

The rate at which a laser can be modulated is limited by the frequency of its relaxation 
oscillation and the electrical parasitics of the device [6]. The frequency response of the 
common cavity device was analyzed using a Vector Network Analyzer (VNA). The VNA 
sends a low power RF signal through a device and the transmitted RF power (S21 
parameter) can be recorded. A S probe was used to apply an RF signal to the gain 
section of one laser. A bias tee allowed simultaneous DC biasing of this section at 20 
mA. The common mirror was biased at 35 mA, with the longer gain section biased at 50 
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mA. In this regime, the modulated laser is referred to as the “slave” laser, with the DC 
biased laser referred to as the “master”. The master and slave SFPs are asymmetrically 
coupled, with the master at a higher bias than the slave. 

With the master laser unbiased, the frequency response of the slave laser was 
determined as the RF signal was swept from 30 kHz - 6 Hz. This was repeated with the 
master laser biased, where the slave laser was in an optically phase locked regime. The 
results of this analysis are shown in Fig.2, where the 3dB bandwidth (relative to DC 
values) is shown to increase from 3 Hz to 4.2 Hz with optical injection of the master 
laser. Resonance enhancement of over 30% has been achieved via optical injection 
using a compact, common cavity device.  

 

Fig. 2. Left: Resonance of slave laser with master off/on. Right: Fabricated device under DC 
test. Lensed fiber and DC current probes can be seen. 
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