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Depletion—Type Si Ring Modulators®] Modulation Linearity Analysis

Youngkwan Jo*!, Byung—Min Yu',
Christian Mai®, Stefan Lischke?, Lars Zimmerman® and Woo—Young Choi'
Department of Electrical and Electronic Engineering, Yonsei University, Seoul 03722, South Korea

°THP, Im Technologiepark 25, 15236 Frankfurt (Oder), Germany

We characterize the modulation linearity of depletion—type Si ring modulators. From the numerical
analysis based on the coupled—mode theory, we determine higher—order harmonics when a depletion—
type Si ring modulator is modulated by 10—GHz sinusoidal signal. We confirm the results of numerical
analysis by measurement.
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13 1. (a) Micro—photograph of measured chip, (b) Cross—section of PN diode ring waveguide

Modulation linearity 2]l AM$-¥l Si RM& [HPS] SiPIC ¥4& Fa AzsEdon, 13 1.
(a) 9} #o] 8—um radius, 290—nm coupling gap= 7FAt}h T3 7% 1. (b)) Iz o)
ring waveguide® FWOZ lateral PN junction 7%% 500—nm waveguide width, 220—nm
thickness 223 100—nm slab thickness& 7}A+= rib waveguide®]™, peak carrier density+

P: 7x10' cm ™2, N: 3x10 cm 0] t}.



Coupled—mode theory (CMT)E& o] &3t 7Fd3t modelS E3 Si RMQ transient behaviors
gtetsl 4= qlt} [3]. DC transmission curve® F3S E3 Si RMe CMT models T8
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harmonics® Z17]& optical spectrum analyzer (OSA) & =74 3}o] simulation™ B w3} ¢},
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