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Modulation Linearity Analysis of Si Ring Modulators

Tunable
Laser

Si RMElectrical

Optical

Light in (Ei) Light out (Eo)

Electrical Pads

(i) Harmonics Test

Bias-TDC 
Source

RF 
Source

(ii) 2-tone Test

RF Source 2

Bias-T

Power
Combiner

RF Source 1

DC 
Source

OSA

ORx RF SA

<Measurement Setup><Coupled-Mode Theory Model>

 3 model parameters (e, l, neff)
 Transient solution
 Fourier transform
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 Model expansion for self-heating effect and temperature variation
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Parametric Optimization of Si Ring Modulators

<Coupled-Mode Theory Model>  Target: optimizing performance of Si RMs
 Modeling parameters: e, l
 Performance parameters:

• Optical modulation amplitude (OMA)
• 3-dB bandwidth (BW)

 Assumption:
• 3-dB BW = 0.7* target data rate

<Optimization of O-band 40-Gbps Si RM>


