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LiNbO,

Componentes discretos
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GaAs, InP

Dispositivos ativos
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Si, S10,, SI;N,

Compatibilidade CMOS
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Sala Limpa

Processos de fabricacao:

Limpeza
Spin-coating
Deposicao
Litografia
Revelacao
Corroséao
Lift-off
Implantacéao
Polimento

Caracterizacdo: microscopia,
varredura, interferometria, etc.
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Bolacha de silicio sobre isolante (SOI)
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Inspect



http://www.youtube.com/watch?v=WAFE6pZBT9c

Litografia por
e-beam

Prototipagem em alta
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Litografia:
e-beam, DUV, etc.

Visao geral: corrosao e lift-off
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Bloco Basico:
Guia de Ondas

Modos guiados:

E(z,y,z) = Ey(x, y)e_i'Bz
2T

ﬁ — kOneﬂ“ - THeﬁ“

Modos fundamentais:

e quasi-TE
e quasi-TM
DEMO!
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Interferometros

Propagacao em cada braco:

B

Eout,l = —\/lge_lﬁlel
B

Eout2 = —\/% e~ 1B2ts

Modulacao de amplitude e fase:

Ein N 2

Mag= 14.23KX WD =10.0 mm

Mag= 330K X WD = 99mm 1um
naiin — InLens EHT = 10.00 kV

EP ~i1éin 2um
Faliil — InLens EHT = 10.00 kV.
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Ressonadores em Anel
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Acopladores

A
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J.L.P.Ruizetal, Opt. Lett. 46, 3649 (2021)

Acoplador para Fibra Multi-Nucleo
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J.L.P.Ruizet al., Opt. Express 30, 2539 (2022)

Acoplador para Fibra com Poucos Modos
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Ferramentas de Projeto

Analiticas e semi-analiticas Métodos numeéricos
e Difracao, refracao, reflexao e FEM
e Modos guiados e FDTD
e Teoria de perturbacao e BPM
e Teoria de modos acoplados

Otimizacdo numérica
Simulacao eletromagnética

e Varredura de parametros
e Modal (autovalores) e Otimizacao heuristica (ndo-linear)
e Espalhamento e propagacao e Aprendizado de maquina
e Multifisica (térmica, mecanica, e Otimizacao topoldgica (métodos
semicondutores, etc.) adjuntos)
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J.L.P.Ruizet al., Opt. Express 27, 33586 (2019)

Otimizacao Topologica

19



'[ransceptor
Optico Integrado
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Integrated Photonics Prototype

Electronic
CMOSIC

] . o Integrated
Integrated S __ 4 Micro-ing 4 All-silicon !
Rl ey gy Semiconductor
Laser SEESEEEE Modulators Photodetectors 5% Optical Amplifier

Industry-leading Prototype with Key Technology Building Blocks

Fiber Array

Fig. 7 Optial Interfaces to a 4x14 Gbps Fig. 8 Assembly of Si Photonic transceiver system:
transceiver Si Photonics IC. Si Photonics IC, light source and fiber interface.
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Biosensores

Evanescent Field

Nanophotonic Sensor
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Veiculos Autonomos: LIDAR

J Optical
fiber
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Optomecanica
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Relay Optics

Metaform
Combiner

Freeform
Optic

B Prof Nanfang Yu/Columbia University



Desafios

Oportunidades de pesquisa
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Integracao CMOS
Estabilidade térmica
Fontes e detectores
Fontes de fotons unicos

Projeto em larga escala
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