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The Nuclear Fuel Cycle
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)Y Wide Bandgap Semiconductors

Silicon Silicon Gallium Gallium Oxide
Carbide Nitride

Bandgap (eV : 3.23
Melting Point 1,400 2,730 2,500 1,800
(°C) (200)
Breakdown 0.3 ~3 ~5 ~8
Voltage
(MV/cm)
Polytypes 1 >250 2 5
Commercializ  Very High High Medium Low

ation
Cost $ $$




Y) 2nd Generation devices
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. Ohmic Back Contact

. Top Schottky contact

» Processing_ Flow for Vertical ,Ga
Schottky Diode (8 R r—

. Wafer dicing A|203/SIOZ contact AIZOS/SIOZ
A Dice the wafers into 8.5 mn?

11> Yn-Ga0; (n~1.4x10% cn3)

A RCA Cleaning

A Metal deposition by Beam:Ti/Al /Ni/Au

n-type GgO; substrate

A Rapid Thermal Annealing

Passivation

A ALO, deposition TVAI/NiI/Au ohmic contact
A S0 deposition Schematic 08 vertical GgO, Schottky diode

A Standard photolithography process: PR Coat/Pattern/Develop

A Metal deposition by seam:Ni/Au



Y FIV Measurement
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)»» FIV Analysis

A105 total contacts tested
Aldeality range of 1.04..52 with an average of 1.12
ABarrier height range of 0.81.13 eV with an average of 0.98 eV

Forward |-V of Current Diodes

1073




Y RIV Measurement
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Capacitance (F)
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CV Measurement

ORNL GaO Third Gen. Wafer 1 CV
7.00E-10
6.00E-10 ® 50 um Circle
® 100 um Circle
150 um Circle
200 um Circle
® 300 um Circle
® 400 pm Circle
® 500 um Circle
® 1000 um Circle

-1.00E-10 @ 1500 um Circle

Voltage (V)

ORNL GaO Third Gen. Wafer 1 CV

® 50 um Circle

® 100 um Circle
150 um Circle
200 um Circle

® ®
® 300 um Circle

o [
] w
¢ ® s ..-.o"...Qt.. y ®oe 100k13 @ 400 pm Circle
%"
" ¢ .

LM
e o @ 500 pum Circle
s * ¢ 1.00E-14 .
® 9 @ 1000 pum Circle
[ ]
1.00E-15 ® 1500 um Circle

Voltage (V)

Capacitance (F)

-25

Capacitance (F)

ORNL GaO Third Gen. Wafer 1 CV
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)») CV Analysis

A105 contacts tested

ADoping concentration: average of
1.39e16

ABarrier height average of 1.13 eV
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