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Si LS| with Optical Interconnects

Si based light emitting devices are difficult to be realized.
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Advantage of Ring Resonator Switches
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Device Parameters
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Ring resonator spectral range > 10 nm
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Fabrication Process

Fabricated rlng resonator

Thermal SiO,

gatlve resist

Dose: 14 pC/cm2 CF,:N,=10:1
Pressure: 4.0 Pa
Bias: -410 V




Resonance Characteristics
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Multimode ring resonator behaves similarly to single-mode one.

Resonance Characteristics
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Subpeaks are observed.

Gap Dependence of FWHM
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Wide gap gives narrow FWHM

Simulation of Bending Loss
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Multimode: Suitable for realizing compact devices

Principle and Application for Optical Switches
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Cross Section of the Ring Resonator Switches

Bias V for applying electric field E

V=D, E+ 2Dcladding Eooe E
Electrode Al cladding
v Cladding Duading - dielectric constant
z Core Cladding: SiO,, KH,PO,(KDP)
7 Electro-Optic||Deord Low n, ngh £
Material

n &

D ading KDP 1.47 42

L Electrode Al LN 2.2 28

BST 2.1 300
KTN 2.35 666

*LN  LiNbO4 Widely used for EO materials
+BST (Ba,Sr)TiO;  Introduced in silicon process already
* KTN K(Ta,Nb)O; Very large EO coefficient

Candidates of electro-optic materials
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Conclusions

» We have fabricated multimode ring resonators.
The resonance characteristics behaved similarly
to those of single-mode ring resonators.

* The multimode ring resonators are useful for
interconnection on Si chips.

» We proposed ring resonator optical switches
using EO materials, which are promising devices
for application to interconnection on Si chips.
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