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Session 1F (SS-CEDA) CEDA/CASS/SSCS Joint session on Silicon Photonics
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Chair: Tsung-Yi Ho (Chinese Univ. of Hong Kong, Hong Kong)
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Detailed information (abstract, keywords, etc)
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Tite | (Invited Paper) SPICE-Compatible Modeling and Design for Electronic-Photonic Integrated Circuits
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ra |pp. 135 - 140
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PDE file
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auther | *Jaeha Kim (Seoul National Univ./Scientific Analog, Republic of Korea)
bace |pp. 141 - 146
Detailed information (abstract, keywords, etc)

PDF file
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*Woo-Young Choi; Dae-Won Rho (Yonsei Univ., Republic of Korea), Jae-Koo Park (Yonsei Univ./Samsung Electronics, Republic of Korea), Seung-Jae Yang, Jae-Ho Lee, Yongjin Ji (Yonsei Univ, Republic of Korea)
p. 147
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Si Photonic Ring-Resonator-Based WDM Transceivers

Woo-Young Choi'”, Dae-Won Rho', Jae-Koo Park'~, Seung-Jae Yang', Jae-Ho Lee' and Yongjin Ji!
'Department of Eleciric & Electronic Engincering, Y onse: University, Seoul, Korea
“demory Division, Samsung Electronics, Hwaseong, Korea
*weholirvonsel.ac ke

Therz is increasang inderest in Sp pholonse  iterconnoct
solutions, especially foe ALUML applications [1]. 81 nng-
respaat-based modubators: and wavelength filiers, in particulor,
aitract aignificant attention due b0 tweir potential for delivering
enesgy-efficient, high-bandwedih interoonnects within & comgiact
footprant [2,3]. Figure | shows the block dingram of ihe 4-channel
5i photonic ring-resonator-based WEM transceiver developed at
Yonsei University, Each transmitter (TX) and the recciver (RX)
consigls of an clecironie IC (EIC) and photonie 1C (PEC)
connected by bonding wires, The PICs arve fabricated with the
220-mm 5O technelogy and the EICs with the 28 CMOS
technelogy.

Figure 2 shows a chip photo of the TX and the measaced 50-Ghis
PAM-4 output eve diagrams, The TX PIC has fowr cascaded Si
ring modubarers (RMs), each with an on-chip heater ond @
monitenng Ge-PD for tempesature control. Since the perfonmance
of the 5 BM very strongly depends an tenyperatuee, smant clrewst
techniques are required that eon determine the optiral g
mosdulaiy lemperature and  maintain this condition  sgaingt
extetnal femperature varations [4,5]. The TX EIC contains
progracimable PRBS gencrators, Rbl drvees, and temperatune
confrofiess. During the TX EIC desipn stage, RM eguivalent
cinouil models are wsed 1o simulare the entise TX performance in
ghe star dard IC desagn environment [5.7]. The TX EIC employs a
miew daca-pattern-based 1emperature calibration technique thar can
cletermine and maimtain the best optical modulation smglitude Foe
each Bk [8], Figure 3 shows the chip photo of the WDM EX and
thie mmes sured 28-0ibvs NRZ oulput eyz diagrams [9]. The RX PIC
containg four cascaded nng-resonator fileers (RRFs ) with on-chip
heazers and Ge PDa. The EIC includes the TIA for each WDM
clane as well as the temperature controller. The RX wemperature
controlier sesrches the assigned WM channel, detcemines the
REF resonance wavelength for mucimum received signal and
mnintains this condition against external temperature variations.
In addition, the controller iz capable of WDM channel
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