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Advantages of Silicon Carbide (SFC) Power electronic devices are ubiquitous on the grid processing more than $300 billion annually.
Some 20-30% of this energy is lost due to the inefficiencies of these systems. Over the past ten
* Electrical Advantages years, with SBIR support, APEl has been developing next generation power electronics using

— Very high voltage blocking silicon carbide (SiC) based systems with the capability of reducing electrical energy waste by Integrated Power | o, cr Module

— Very low switching losses (up to 1/10th of Silicon)

Module

90% over current silicon systems. APEI has received an R&D100 award for its innovative work.
The present SBIR Il grant will support life time testing of prototypes, optimize the
manufacturing process, and commercially release the SiC power modules.
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— Up to 10s of GHz switching range

* Thermal Advantages
— SiC device theoretical limit exceeds 600 °C
— SiC has a very high thermal conductivity—

excellent for power devices and thermal

transfer, increases power density Electronics Assembly Manufacturing Line
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Polaris Venus
1 IV Lid Sealer

Heat Sink Size Velumetde Leak Tester
Cal éfgmménérﬂ? European Peak Volume [cmd) / Power Density

Efficiency Passve Cooling System

Weight [kg) (W f i) r- —_—
SIIGBT Inverter 950 % 948 % 955 % 7 [ 612 1.75
SIC JFET Inverter 983 % 98.1 % 98.6 % 7 [ 612 1.75

SIC JFET Inverter @ 150 °C 70 % 7/.3% /8% 23 [/ 14 8.6
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APEI Inc. Silicon Carbide Power Modules

F&K 5600 Series Wire Bonder

Features

Chemcut SA2315S Stripper

-High current capability (>150 Amps)

Work
Bench

-General use power module
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-High Temperature (250 °C)
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Pick and Place equipment
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Binder VD-53 Drying |

Work _ Amerimade Wet Bench
Bench

- Integrated gate driver

- High current capability (>150 Amps)

- Designed for traction application

Work
Bench

-High Temperature (250 °C)

. ¥ 2320 Developer

Chemcut SA2315D Developer

Features

- Hermetically sealed

Western Magnum Photo Laminator

- High current capability (up to 100+ Amps) Workhorse PhotoSharp UV Exposure

- Designed for aerospace application

-High Temperature (300 °C) Dage 4000 Bond Tester VHX1000 Digital Microscope March AP-300 Plasma
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