Daniel Benedikovic 
email: daniel.benedikovic@c2n.upsaclay.fr
  
Léopold Virot 
  
Guy Aubin 
  
Farah Amar 
  
Bertrand Szelag 
  
Bayram Karakus 
  
Jean-Michel Hartmann 
  
Carlos Alonso-Ramos 
  
Xavier Le Roux 
  
Paul Crozat 
  
Eric Cassan 
  
Delphine Marris-Morini 
  
Charles Baudot 
  
Frédéric Boeuf 
  
Jean-Marc Fédéli 
  
Christophe Kopp 
  
Laurent Vivien 
  
25 Gbps low-voltage hetero-structured silicongermanium waveguide pin photodetectors for monolithic on-chip nanophotonic architectures

published or not. The documents may come    

25 Gbps low-voltage hetero-structured silicongermanium waveguide pin photodetectors for monolithic on-chip nanophotonic architectures

INTRODUCTION

In order to meet the increasing demands of the information-driven society, various levels of communication systems call upon components able of handling dense data streams. Indeed, recently adopted copper-based interconnects, with their inferior electronic and thermal properties, cannot fully satisfy future data traffic requirements of cloud and data center industries in terms of bandwidth, speed, energy consumption, and cost [1][START_REF] Asghari | Energy-efficient communication[END_REF][START_REF] Thomson | Roadmap on silicon photonics[END_REF][START_REF] Yamada | High-performance silicon photonics technology for telecommunications applications[END_REF][START_REF] Chen | The Emergence of Silicon Photonics as a Flexible Technology Platform[END_REF].

Silicon nanophotonics, notably on silicon-on-insulator (SOI) substrates [START_REF] Chen | The Emergence of Silicon Photonics as a Flexible Technology Platform[END_REF][START_REF] Halir | Subwavelength-Grating Metamaterial Structures for Silicon Photonic Devices[END_REF][START_REF] Chilles | Silicon photonics beyond silicon-on-insulator[END_REF][START_REF] Marris-Morini | Germanium-based integrated photonics from near-to mid-infrared applications[END_REF], has emerged as a promising platform to overcome deficient data traffic flows in on-chip interconnects [START_REF] Li | Silicon and optical receiver based on hybrid silicon photonic devices for intra-datacenter applications: state of the art and perspectives[END_REF][START_REF] Krishnamoorthy | Scaling optoelectronic-VLSI circuits into the 21st century: A technology roadmap[END_REF][START_REF] Roelkens | III-V/silicon photonics for on-chip and intra-chip optical interconnects[END_REF]. In this field, optical photodetectors integrated on an accessible SOI technology are inevitable for myriad of applications ranging from optical communications, sensing or health monitoring to object recognition. However, silicon (Si), an indirect band-gap semiconductor with a cutoff wavelength of ~1.1 µm, is not a reliable material for photodetection at near-infrared (near-IR) wavelengths, i.e. the 1.3 -1.55 µm spectral range historically harnessed by optical communication windows of low fiber attenuation and dispersion. To address this deficiency, rather expensive III-V compound semiconductors integrated on SOI wafers via flip-chip bonding or direct heteroexpitaxy can be used [START_REF] Roelkens | III-V/silicon photonics for on-chip and intra-chip optical interconnects[END_REF][START_REF] Marshall | Heterogeneous Integration on Silicon Photonics[END_REF][START_REF] Komljenovic | Photonic Integrated Circuits Using Heterogeneous Integration on Silicon[END_REF]. Large-signal da t-error-rate asse he high-speed hotodiodes was easurements. Ex cquisitions and in ate (BER) testing. ptical modulatio PRBS) data patter 5, 28, 32, and 40 as 1.55 µm. The oped fiber amplif pontaneous emi ontrolled thanks t eter. Optical TE ontroller to opti odulated signal w oupler, followed b pin photodetect mplifier (TIA) or trieved through sting, by applying f a RF probe conn F bias-tee output agrams. BER ass 8-GHz-broadband nd the BER detec 00 mV peak-to-pe ER, for different t hown in Fig. 4 an arried out in a hotodetector. ncy-bandwidth p 0.24 dB. e also consistent w h a behavior set ero-structured Si etectors [29][30][31][32][33][34][35][36][37][38][39][40][41]. d electric field pr of both the cutmmed up in Fig. 3 reverse bias, whil er reverse biases dth further incre n observed for a e hetero-structu independent on t with a -1 V bias, delay. ws the product o bandwidth, label ifferent Ge pin w est efficiency-ban ctor configuration cy-bandwidth pro 0 GHz for a -3 V GHz for a previo nts show that ultaneously have 
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