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Data-center Nowadays

Billions of
Devices

2018 2019 2020 2021 2022 2023

Why the data center industry continues to grow?

» Rapid growth of mobile / cloud / video service

» Machine to Machine(M2M) communication
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* Smartphone category
including phablets

* Figures (n) refer to 2018,
2023 device share

ref. CISCO




Growing burden to Data-center

Sewe@

v' Increasing data traffic leads to inefficiency of available
* Processing : 26.7 TFLOPS resources
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< Nodes of IBM — ORNL SUMMIT >

*  Efficiency : 13.9 GFLOPS/W v' Delay in data processing — Worse quality of service

* Mellanox EDR 100G InfiniBand Opcial 1/0 )
» Need a new type of server and network architecture
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Next Generation of Data-center Network(DCN)

< Disaggregated Data-center Network >

» Optical link of data center : Between server I/O — Between hierarchy 1/0

» Beyond the limits of electrical switches — Optical switch
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What to do?

® Ring-resonator based switching network

v' Using Si wafer

- Mass production
- Using existing Si industry

. . (IMEC)
v Small footprint device Modulator P,

(IME)

Switch

- High integration density

L Control pads of the
Optical input heaters
—
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(Ghent Univ.)

WDM Filter

< Ring-resonator based optical devices >
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What to do?

® Scalable algorithm
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v' Series processing
— Control algorithm design needs to be considered up to N matrices
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v' Parallel processing
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What to do?

® Power consumption optimization

v' Unsystemized channel scanning and routing
v' Uncertainty by process variation

» High power consumption for control

<=

v 1. Using systemized initial scanning method

2. Compensate the process variation
r]eff L — m/ﬁtres P P

— Sensitive to temperature!
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What | did?

® Co-optimization of ring-resonator and optical receiver
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What | did?

® FSR-scanning filter controller
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< Controller block >

ral
=
>
0
>
02

=
=

H MCWWSVERMMI -

2 YONSEI 10

UNIVERSITY




A7 ZEH - 1K} (2020. 08. ~ 2020. 12.)

T354 2ch WDM Rx SEC28nm Controller
__________________________ N P T T e
|
@ :
() OUTP
OF el ||HE
A ouUTN monitor
v L
= d
Controller
) e |
A A 4
3 outp
@r
A oUTN monitor
|
|
_________________________ I NS I
® 22 WDM receiverE 0| &8t calibration + scanning algorithm 23
> Initial calibration 2 12|& + e 10 A2 IS0l 2MHEUH A MU E s&0ot=A 280t X0l =2

> T354 EPIC & + S2003 & (9~10¥ = chip out)

2 YON SEI 1

/ UNIVERSITY

mCmauSveRmrm -




A FH - 24} (2021. 01. ~ 2020. 12.)

—  Hp/mEcpic |5 ——— SEC28nm Controller |——

>

{ % o OMA 1 - DbAc
4 monitor

o -_‘,'

-

/ % OMA

@:' -4- O L] pac |-
1 ; monitor

Control Voltage

|

|

|

|

- |

O A= :
: - = W . — - |- =] DAC -

y ) monitor |

N Controller :

L] ° ° |

[ ] [ ] [ ] I

° ° ° |

|

|

|

.

|

|

|

|

|

® 1XIUlA ZSE controllerE &&06H 4xHE filter controller & A|

> Filter+PD+TIAE & &, 41 £ filter controller &4 (Mg 28 Jls FIh)

0
e
=)
02

> IHP(T354, T448) or IMEC PIC + CMOS 27X #& (Z Q46(+H IDECS EHA T &

L' YONSEI 12




AP FE - 3K} (2022. 01. ~ 2022. 12))

—| IHP/IMEC PIC I— ———] SEC28nm Rx + Controller [———

Ol
[0 et Stivm) | o

: ® 2X0lA ZZE controller algorithmOl
= 4% € 100-Gb/s = receiver system

N\
e

}
;_"_____\ ______ > 2XH0IA 2 S E CHHE filter controllerE & Zalf
: 4 x 25 Gb/s receiver 2t integration
:—- DAC [ = — je—1 ON!A 4—-i
: monitor |7 > 919 0hZHXI 2 IHP(T354, T448) or IMEC PIC
: i +CMOS Z& &8 (or EPIC)
}
:-- DAC  feq=—1 mcc))'r\::::)r '--I
: Controller :
Control Voltage \I\ ° . :
;o P
! l
b o o] e
. 2 YO N S E I Tnnovative Research Group
& UNIVERSITY 13 CS




9

o == HN=
I WEFIZZIOHHES Z AFXN UERIAS RAS NEE A2 ZELHA J|BHOS 2H XD
A& : Low-power Si-photonic Multi-channel Filter Controller for High-capacity Programmable
Optical Switching Network
e XS AL =H
> B &4 U= Reconfigurable control algorithmE& it 2(4)M 2 ring-filter J| Bt receiver system &

v 2(4) Y @ EH + 4 x 25-Gb/s& Optical Receiver (Hybrid Integration)
v & ZHQ| process variation= initial calibration
v EH DN AMCZ A WE Y IIs

v e W74 dls

14




