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Renewables 18%
Biofuels 3%
Nuclear 9%
CCS 20%

2008 2015 2020 2025 2030

Saman.Majdi@angstrom.uu.se




WIDE BANDGAP MATERIALS

UPPSALA ~80% POWER ELECTRONICS IN
UNIVERSITET ELECTRICITY SYSTEMS NEEDED
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ULTRA-WIDE BANDGAP MATERIALS
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Bandgap (eV)
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Breakdown field
(MV/cm)

Electron mobility
(cm?/Vs)

0.3 2.8 2.0 8.0

500 1000 1300 300

Hole mobility (cm?/Vs) 600 120 850

Thermal conductivity

(W/mK) 1.5 4.9 1.3
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Vertical structure SBD.

Schottky
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p- drift layer 12pm

p+ contact layer 300pm

13.7mm sq

Metal Ceramic package designed and
Fabricated for 250C & 2kV operation.
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Locomotive
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APPLICATIONS OF DIAMOND
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V POWER ELECTRONICS B HV DIODES, POWER FETS

V HIGH TEMPERATURE DEVICES

V MICROWAVE DEVICES b HF MESFETS

V RADIATION AND UV DETECTORS

V N-V CENTERS
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CHALLENGES
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But... this requires:
« Clever device design.

O-termination Gate (Al) ‘
Ls Drain ,—— H-termination

two-
CVD diamond dimensional
hole channel

- Possible with polycrystalline diamond.

- 20 dB gain @ 12 GHz (cf. eg. GaAs MESFET
15 dB gain @ 12 GHz).

- Cut off for power gain 120 GHz demonstrated.
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CHALLENGES

But... this requires:
 Development of larger substrates at lower

COSt.

Area (em?)
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CHALLENGES

UPPSALA
UNIVERSITET

But... this requires:

o Development of process technology for
diamond.

Schottky barrier diodes on a 0.5 inch
single-crystalline CVD diamond wafer

15kU S =5 . BEE
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CHALLENGES

Lab diamonds vs mined diamonds

Price of a onecarat diamond, US dollars

Jan 2023

Mined:
® $5,635.00

Discount:
74.6%
Lab:
—® 143000
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Intrinsic Single Crystalline diamond
quality has reached a state of
maturity with low point defect and
dislocation densities possible.
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E-MRS Fall Meeting
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