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1.9-pJ/bit 0.5-mm? High-Speed Optical Transmitter

including Silicon Slow-Light Modulator and Current-Mode BiCMOS Driver
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Background

Si Photonics Transmitter for Optical Interconnects
MRM-based Tx MZM-based Tx

00O

s > 50 Gbps Speed s > 50 Gbps
s <2 pJ/bit Power = > 5 pJd/bit

& <1 mm?Ch. Footprint = > 5 mm2/Ch.
= Required TEC = Free

Challenges: High Speed, Low Power, Compact, and TEC Free

> 50Gbaud < 2 pJ/bit <1 mm?/Ch. MZM

Concept

<+ Conventional: Rib Waveguide Modulator + Terminated Driver
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& This Work: PCW Modulator + Open-Collector Driver
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EO Co-Design

Using de-fact standard electronic circuit simulators
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at 50 Gbaud w/o DSP

Si Photonic Crystal Modulator

» Compact & Small Capacitance
Modulation Efficiency o< n,

Slow Light
(n, = 10-30)

Photonic Crystal
Waveguide
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Modulator: AIST Si Photonics Driver: IHP SG13G2 130-nm BiCMOS

Results

1.9 pJ/bit Including the Driver
346 mW 244 mW 124 mW 0

w/ 5-tap FFE
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ER =4.0 dB

~ 50 Gbps
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of. Devies 1 £, rate [ DCPower Effcency ER - Footprnt
[Gbaud] '
vTvak 1S3iOF-)r(1:n\1NBI\i/|CZI\I>I/IO+S Hybrid 64 (NRZ) 5;2_" 124 19 2.8 0.5
[1] 28?:121"20'\:/'58 Hybrid ([\1];22) Géts_p 78 0.7 1.1 2.0
2] 250?12%%;/'08 Monolithic 44 (NRZ) None 500 11.4 3 7.8
3] 55_‘:‘%'\";'23"'\;"03 Hybrid (I:>2A(\5|\./|54) 5;2_'0 290 5.5 6.9 11
[4] 55%?5;@'}\"/'58 Hybrid (Pff/m) None 159 15 4.5 0.8
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EO co-designed and integrated Tx including
a Si photonic crystal modulator and driver

= High seed, low power, and small footprint



