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Abstract—This paper presents our latest result on high effiency SOA-UTC receiver for access network. We
demonstrate a very high responsivity of 140 A/W, i a PDL around 1 dB and a 3-dB bandwidth of 33 GHzwhich is
very promising for future access network above 50 Gaud.
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I.  INTRODUCTION

50G PON and higher is a growing research subjedutare high speed access network. One criticaitpge
to achieve sufficient power budget for these higindwidth links and receiver sensitivity is a keyguaeter.
Avalanche photodiodes presents a degraded resfigrsiv bandwidth above 30 GHz and tackle to go\ebo
50 GHz bandwidth. Therefore, pre-amplified recen@mnprising a SOA preamplifier and a high-speedgdtiode
are facing a growing traction and we have demotestria 2018, a 33 GHz receiver with a responsieft90 A/W
[1], but with a high PDL above 4 dB. A sensitiviti-26.3 dBm was demonstrated with this devicegi§i Ghit/s
burst mode signal [2]. In this paper, we demonsteat optimized O-band SOA-UTC receiver with impbve
responsivity and energy efficiency and a PDL reduselow 1 dB.

Il. DEVICE DESIGN AND PERFORMANCES

Our SOA-UTC is based on MOVPE epitaxy for bettenafacturability and use butt joint regrowth techurgq
SOA and passive waveguide are based on burieddiegynwhereas the photodiode use deep ridge stejcis
previously [1]. For better energy efficiency, we @sbutt joint to couple directly the SOA waveguioléhe passive
waveguide and the input spot size converter is datiethe passive waveguide. Therefore, curremcitipn only
occurs in straight waveguide and not in the taphich greatly enhance energy efficiency of the de\{Fig. 2).
We measure the responsivity of our SOA-UTC witkreskd fiber (FMD 4.4 um) at a temperature of 2Qf€ing
a SOA-UTC with a 500 um long SOA and a 4x15 umigdiode, we reach a record responsivity close GoAXY
at 140 mA SOA drive current and already 80 A/W @tn@A drive current, which is nearly 50 % improvernen
compared to our previous demonstration (90 A/WG& hA drive current). The PDL is also greatly restilifrom
more than 4 dB to around 1 dB, as shown in FigitB¢ch make our device usable in practical netwdhe noise
figure is moderate, between 8.4 dB at 1290 nm a®dB at 1340 nm. The high efficiency of our SOAcahllow
us to reduce its length for lower power consumpdiod optimized noise figure. As shown in Fig. 4pgs 400 pum
long SOA, we have a peak responsivity above 40 AN\I310 nm, a low PDL below 1 dB (<0.5 dB at 134@) n
and a lower noise figure, down to 6.8 dB. Theséoperances are very promising for future use in gxteration
access network. The noise figure was calculatetyusg.1 [1], where g the spontaneous emission facigrthe
coupling efficiency between the SOA and the inpptical fiber, R the responsivity of the SOA-PINgd (v) the
current generated in the PD by the ASE of the SOReguencyv, integrated on a bandwidth, BRmnin and Ruax
the minimum and maximum responsivity respectivefgh respect to polarization.
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We measure the responsivity of stand-alone UTC-Bibgutest photodiode structure, without the SOAFig 5,
we see that for a 4x15 pmz2 photodiode at 1310 henjrtaximum responsivity is 0.41 A/W. Considerinig s
ideal photodiode, comparing this to the responsiid@itt0 A/W at 140 mA) of SOA-UTC of 4x15 pm? phoimde
at 1310 nm, corresponds to 21.5 dB gain and int&S@& gain of 25.3 dB. From the test photodiodes,also
measure 3-dB bandwidth of 38 GHz for 4x10 pm? piliotde and 33 GHz for 4x15 pm? photodiode (FigT@ese
high bandwidths are perfectly compatible with 506Gdb operation but are lower than the one we hataras on
stand-alone UTC-photodiode in C-band (70 GHz) 3jis can be explained by the higher doping levethim
absorber which induces dopant diffusion at the ddesccollector interface. Therefore, electronssiog down at
this interface as they are not assisted by thetrilefield to pass through the potential barrier thie
InGaAs/InGaAsP interface. This can be easily solaesl next iteration to deliver high bandwidth/higfficiency
SOA-UTC receiver.

1. C. Caillaud et al., ECOC 2018, pp. 1-3
2. G. Simon et al., OFC2022, pp. 1-3
3. C. Caillaud et al., ECOC 2021, pp. 1-4
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Fig. 3 Gain, PDL and NF versus wavelength of SOA-UTC i@l um long SOA



