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AlAlxxGaGa1-x1-xN/GaN PhotodetectorsN/GaN Photodetectors
•• Solar-blind AlSolar-blind AlxxGaGa1-x1-xN PINsN PINs
•• Solar-blind AlSolar-blind AlxxGaGa1-x1-xN MSMsN MSMs
•• GaN PIN APDsGaN PIN APDs
Atmospheric solar UV spectral irradianceAtmospheric solar UV spectral irradiance

Measured at the surfaceMeasured at the surface
June 22 at solar noon.June 22 at solar noon.



Back illumination SB PIN photodiodesBack illumination SB PIN photodiodes

Device cross sectionDevice cross section Back illumination QE device testBack illumination QE device test

p-GaN cap layer

 ud-AlGaN 40 % 
 p-AlGaN 40 % 

n-AlGaN 60 %

 and Buffer layers

P-Contact

N-Contact

 n-AlGaN 40 % 

   Sapphire Substrate



Current-Voltage CharacteristicCurrent-Voltage Characteristic



Quantum Efficiency and Spectral ResponseQuantum Efficiency and Spectral Response

   

External quantum efficiencyExternal quantum efficiency Spectral responsivitySpectral responsivity



PIN Low Frequency Noise DataPIN Low Frequency Noise Data
Lower bound        D* = 4.2x1011 cm·Hz1/2·W-1
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PIN RPIN R00A ExtractionA Extraction
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Solar-Blind AlSolar-Blind AlxxGaGa1-x1-xN PINsN PINs

Wavelength (nm)Wavelength (nm)
200200 250250 300300 350350 400400

E
xt

er
na

l Q
ua

nt
um

 E
ff

ic
ie

nc
y 

(%
)

E
xt

er
na

l Q
ua

nt
um

 E
ff

ic
ie

nc
y 

(%
)

00

55

1010

1515

2020

2525

3030

T
ra

n
sm

it
an

ce
T

ra
n

sm
it

an
ce

0.00.0

0.20.2

0.40.4

0.60.6

0.80.8

1.01.0



i-AlGaN 60 %
and Buffer layers

Ti/Pt Schottky Fingers

 i-AlGaN 45 % 200nm

Sapphire Substrate

Solar-blind AlSolar-blind AlxxGaGa1-x1-xN MSMsN MSMs



Current voltage characteristicCurrent voltage characteristic
Solar-blind AlSolar-blind AlxxGaGa1-x1-xN MSMs:N MSMs:



Solar-blind AlSolar-blind AlxxGaGa1-x1-xN MSMs:N MSMs:
External Quantum EfficiencyExternal Quantum Efficiency

Peak Q.E. ofPeak Q.E. of
~47% at 15V,~47% at 15V,
λλ=262 nm.=262 nm.

Q.E. constant VQ.E. constant V
> 15V> 15V



MSM Device UniformityMSM Device Uniformity

Photocurrent (pA)
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Device Responsitivity ComparisonDevice Responsitivity Comparison
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GaN Avalanche PhotodiodesGaN Avalanche Photodiodes
Avalanche internal gain can improve the sensitivityAvalanche internal gain can improve the sensitivity

n+ GaN (3.6µm)

p-GaN (0.2)µm

N contact
(Ti/Al/Ti/Au)

Sapphire

(SiO2 )P contact
(Ni/Au)

i-GaN (0.2)µm
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GaN Avalanche PhotodiodesGaN Avalanche Photodiodes

Voltage(V)
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GaN Avalanche PhotodiodesGaN Avalanche Photodiodes::
Ionization Temperature DependenceIonization Temperature Dependence
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