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eed Transceivers for DC operation

Global Data Center traffic by destination in 2021 ETHERNET SPEEDS
1T vy 1.6ThE
Data Center Within Data Center 400GbE |+ __% 800GDE
to user 71.5% 4006 100GbE O 20066E
14.9% 7 100G 9 .
8 406 10GbE ot O'l'EOGbE i
e 25GbE
- 10G HO—— “omE
Data Center @ o 85GbE
to a 1G - 2.5GhE
Data Center 2 100Mb/s
oo c EtI]emein
13.6% S 100M Tows 1 &
Ethernet |
10M +—O ,
1980 1990 2000 2010 2020 2030
Total East-West traffic will be 85% Standard Completed ET"ESEQ@)
Source: Cisco Global Cloud index, 2016-2021 © Etheret Speed {3 Possible Future Speed ethernet alliance
Emerging DC Transceiver requirements
d High line-rate O Tight co-packaging with
Q WDM-functionality CMOS electronics
O CMOS-compatibility O Ideally sub-V driving voltage
m'; winknos () KEAEK @ Avristotle University of Thessaloniki leratllle e
" Researcn Group Berlin Brandenburg



-transeeivers & Interconnect technology
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_Qn-board Interconnects for multi-socket boards

CPU socket Envisioned Optical Multi-Socket Board in O-band
\ - - ¥ 11} AWGR router

WDM Transceiver
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Interconnection beneflts

v’ Strictly non-blocking all-to-all connectivity v' BW-independent low-latency links

v’ Suitable for multi-/broadcasting v’ Passive A-routing
v High number of ports (up to 32) v Relaxed assembly requirements (VS chip-scale)
v’ High bandwidth optical links v' Low-loss interconnection via O-band polymer WGs
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WDM Cyclic AWGR Router
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1ve router evolution within ICT-STREAMS

= 10 nm (1.77 THz) channel spacing

(1260, 1270, ...,

1330 nm)

= Cyclic operatlon validated

Si CVC|IC 16><16 0O-band AWGR

Bl = 1.13 nm (200 GHz) channel spacing
| (1283,9,..., 1300,9 nm)
Cyclic operation validated
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From 50 Gb/s towards 800 Gb/s

ver assembly evolution within ICT-STREAMS
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High-energy efficiency
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_Essemblies on PCB with 50 GHz DR/TIA electronics

WDM 4-channel TxRx assembly

To HF connector
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WDM 8-channel TxRx assembly

To HF connector

To HF connector
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__evaluation & further development

Board-pluggable Si-AWGR Board-pluggable TxRxs 2-socket demonstrator with
routers on polymer with EICs on polymer thermal drift compensation

4x50G TxRx

F. Zanetto, JLT 2020.

= Photonic chip Feedback & control
' 16x16 " 5 o TXRX circuitry * Front-end ASIC
= * MUX circuitry  FPGA control

e Routing circuitry ¢ Hosting board
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_gmented TXRXxs for intra- and inter-DC apps
di=-iNebula

NEBULA aims to deliver a powerful neuro-augmented 112Gbaud CMOS plasmonic transceiver
platform for Intra- and Inter-DCI applications
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Key Technologies: Plassionic Ring IASIC o,
e 112GBaud plasmonic modulators on SiN N— e < ;ﬂf%ﬁq ;

based on ferroelectric BTO

e Loss-less thermal stabilization circuit

N —uromorphic Augmented
Reservoir Chip

 Neuro-augmented all-optical DSP on the Rx
e 112GBaud BiCMOS ultra-fast electronics

Plasmonic IQ
modulator
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_sceiver prototype portfolio

8-ch 112GBaud sub-volt O-band 8-ch 112Gbaud 16-QAM C-band neuro-
transmitter co-packaged with an ASIC augmented transceiver prototype

System in package | Rechy
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v' Tx: 112Gbaud PAM4 disk/MZIR modulators v Tx: 112Gbaud PAM4 1Q modulators
v' Co-packaged with data generating ASIC v" Rx: Reservoir-assisted DSP-free
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manufacturing of intra- & inter-DC transceivers
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MASSTART targets to deliver a pioneering assembly and characterization framework for high-
speed photonic transceivers
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Targeted transceiver prototypes:
e 4-channel PSM4 400G (56G PAM4) transceiver

-band for
e 8-channel WDM 800G (56G PAM4) transceiver Oirz:?‘adD(?
e 16-channel WDM 1.6T (56G PAM4) transceiver
« Coherent 600G 64QAM-DP transceiver C.-band for
inter-DC
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Automated die tester
probe setup by:

ARISTOTLE
UNIVERSITY OF
e’ THESSALONIKI

Voltage = Multimeter
source \ Frcortet = OSAs/powerme

ficontec Automa’_clon. for various
- characterization tasks by:

Tunable laser ter

PNA/VNA j — tester

Pattern gen

= PNA/VNA

= BERT/data Rx
Automatic optical alignment

Control plane: LabView connectivity

Automated tasks

» Task #1: Passive characterization (frequency sweeping) & DC
» Dc probing » Task #2: Electrical chargctgrization

> RF probing » Task #3: E/O characte!’lzatlon o | |
» Task #4: Data generation, transmission, reception & analysis

Probe capabilities

» Optical probing
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J ICT-STREAMS: On-board interconnects for multi-socket server boards
= Passive routing components

= Transceiver PICs and assemblies: from 50G to 800G NRZ

(d NEBULA: neuro-augmented TxRxs for intra- and inter-DC apps
= Targeted intra-DC plasmonic transmitter co-packaged with ASIC

= Targeted inter-DC plasmonic transceiver with neuro-augmented DSP-free reception

(d MASSTART: mass manufacturing of intra- & inter-DC transceivers
= Development of an automated die testing platform for high-speed transceiver

components
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