Corial Processes

For Inteqrated Optics on Si
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IAVAVEGUIDE

Optica mposed of doped and intrinsic silica:
A first Silica: “Buffer”,

A second I3Y€ pedsilica and patterned : “Core”,

A third layer of(_:a: the “Cladding” layer.




CORIAL

88 Development

Develop Optimization of film
out throute properties:
Experimen - deposition rate,

| refractive index,

uniformities (Thickness,
Index),

Stress,
Si-H Bonds.

_ustomer Benefit ||‘ Process modeling enables
| fast matching with customer
requirements.

Blaranteed Process Results
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ISAer Annealing
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Refractive Index &

pENncex Uniformity

Refractive index of 1.457 <0.0007
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BReISAter Annealing

No Si-H bonds in SiO2 layer

s after annealing versus N20
oW rates'at 1800 mT Working
d 250 W RF power.




Tool Performance

Gives rise to:
Multi-step process recipes

I—

Gives rise rise to:

Ar plasma ”-

eliminate the powders (*)

Guaranteed Process Results

(*) Powders or clusters come from fast exothermic anion-radical reactions as SiH -+
SiHpy; t0 Siy i Hien2q” +9H, that can lead to nucleation of up to 10* Si atoms.




Core Deposition & Patterning

Second layer of doped silica (Core):
DOE

Deposition 1 um of aSi-H (Mask):

Patterning of aSi-H:



Core Patterning (1)




aSi-H Etching (2)




aSi-H Etching (2)




Core Etching (1)




aSI-H Stripping




aSI-H Stripping
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Examples of SI02 Etching

Si02 Etching 15 um deep



Cladding

Cladding

The cladding layer is deposited with the Corial D250
using HMDSO in order to ensure good step coverage.




OPTICAL WAVEGUIDE

Step coverage ratio: 0.8



CONCLUSION

Optical device manufacturing with CORIAL tools




