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Abstract |

__Introduction |

 Carrier injection based Silicon PIN modulators are best
suited for realizing compact photonic integrated circuits
and optical modulators.

e Increasing the carrier injection rate can reduce the
effective length of the modulator for required phase
change.

e QOur design was able to achieve an effective refractive
Index change of -0.0054, which will be able to produce a
phase shift of 180° at a device length of 144pum.

e The device also exhibits an optical confinement of 81%
and modulation capacity up to 38Gbps.

Silicon photonics is rapidly emerging as a promising

technology with diverse applications in photonic T — g o
integrated circuits, communication systems, LiDAR, bio- 007umIP osum Iﬂ.lsl:tmm g“’y
chemical sensing, and medical field. = o~
The demand for high speed electro-optic switching devices .1 lﬂ-mm .

are also increasing day by day. 15 R W e
An electro-optic modulator alters the phase of incoming Proposed PIN modulator

optical signals in accordance with the high frequency
electrical signals.

Free carrier plasma dispersion effect is the most efficient
method to induce high speed electro-optic effects in
Silicon [2].

N

An = —[8.8 X 107%2AN + 8.5 x 10718(AP)08]
Aa =8.5%x107183AN + 6.0 x 10718 AP
An = Change in refractive index
Aa= Change in absorption coefficient
Soref & Bennett’s equation [1]
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