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A L U V I A  P H O T O N I C S
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~0.9 dB/cm @ 450 nm
~1.5 dB/cm  @ 405 nm
~2.3 dB/cm @ 369 nm

<0.5 dB/cm @ 377 nm

On-chip ampl i f ier
>30 dB gain
1-10 dB/m @1550 nmarXiv:2302.11492v1

A L U V I A  P H O T O N I C S  O F F E R S  P H O T O N I C  I N T E G R A T E D  C I R C U I T S  ( P I C S )  I N  
T H E  A L 2O 3  ( A L U M I N I U M  O X I D E )  I N T E G R A T E D  P H O T O N I C  P L A T F O R M  T O  ( 1 )  
E N A B L E  B R O A D B A N D  O P E R A T I O N  F R O M  U V  T I L L  M I D - I R  A N D  ( 2 )  O P T I C A L  

A M P L I F I C A T I O N  B Y  R A R E - E A R T H  I O N  D O P I N G

~3.5 mW @ 405 nm
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A L 2 O 3  C H A N N E L  W A V E G U I D E  L O S S E S

Channel waveguide losses mid-confinement 
waveguides:
• @780 nm    TE: 0.2 dB/cm
• @450 nm TE: 0.9 dB/cm TM: 1 dB/cm
• @405nm  TE: 1.5 dB/cm  TM: 1.1 dB/cm
• @369 nm TE: 2.3 dB/cm  TM: 1.3 dB/cm

[Manuscript in preparation]
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A L 2 O 3  W A V E G U I D E  L O S S E S  I N  C - B A N D

@1550nm: ~5 dB/m, Q int~6x106

@1610nm: ~3 dB/m, Q int~8.5x106 
Propagation loss: 
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P E R F O R M A N C E  C O M P A R I S O N
S T A T E  O F  T H E  A R T

• Aluvia is same in IR, better in VIS, the only commercial in UV
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Transition 
from Si3N4 to 

Al2O3 

E R 3 +  :  A L 2 O 3  W A V E G U I D E  A M P L I F I E R S

Thermal SiO2

Si3N4

LPCVD SiO2

RE-doped Al2O3
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Cross-section view

L=12.88 cm

L=12.88 cm
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Highlights: >30 dB of small signal net internal gain
>10 dB of fiber-to-fiber net gain
~30 mW of output power



H I G H  P O W E R  T M 3 +  :  A L 2 O 3  A M P L I F I E R

[N. Singh et. al., “Chip-scale, CMOS-compatible, high 
energy passively Q-switched laser,” submitted 2023]

0.2 mm

21 mm

Highlights: • 1 W of output power (36 mW on input signal)
• Ultrafast pulse amplification: 116 fs pulses, 

800W peak power
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A L U V I A  P H O T O N I C S  P D K

2
la

On-chip ampl i f ier
>30 dB gain
1-10 dB/m @1550 nm

A L U V I A  P H O T O N I C S  O F F E R S  A N  O P E N  A C C E S S  P D K  T H R O U G H  L U C E D A  
I P K I S S .  C O N S I S T I N G  O F  P A R A M E T E R I Z E D  B U I L D I N G  B L O C K S .     
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A L 2 O 3  N E A R - U V  T U N A B L E  L A S E R

arXiv:2302.11492v1
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P I C  D E V I C E S  A N D  B U I L D I N G  B L O C K S



M O D U L A T O R S
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P I C  D E V I C E S  A N D  B U I L D I N G  B L O C K S

l = 450 nm 

l = 369 nm 



S P L I T T E R S
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P I C  D E V I C E S  A N D  B U I L D I N G  B L O C K S

l = 405 nm 
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• The Al2O3 platform provides low-loss broadband 
operation from the UV (~200 nm) till the mid-IR 
(5.5 µm)

• By doping it, gain can be obtained across the 
operation bandwidth

C O N C L U S I O N S
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• May 2024 (thin and thick)
• September 2024 (quantum and thick)
• December 2024 (quantum and thick)

N E X T  M U L T I  P R O J E C T  W A F E R  R U N S

Stay tuned for the announcement 
of the final dates!
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