This paper describes objective technical results and analysis. Any subjective views or opinions that might be expressed
in the paper do not necessarily represent the views of the U.S. Department of Energy or the United States Government.
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Motivation

* High-density power electronic modules require galvanic isolation between low-
voltage digital (control) elements and high-voltage (power) components in the
electronic module.

*|solation transformers are generally preferred for high-temperature operation
(>200°C).
*High form factor isolation transformers limits scaling-down of power electronic

modules in size and weight sensitive applications, such as electric vehicles, motor
drives, and space exploration vehicles.

* A further scale down is possible by creating optical links using optocouplers with low
form-factors.
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Results

1. Material & Device Level Characterizations
* Three different LED structures (peak A = 460nm, 474nm & 530nm), suitable for high
temperature applications, are characterized for a wide range of temperatures.
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Schematic of the epitaxial structure of (a) blue for light (b) blue for display and (¢) green for display LEDs.
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IQE is plotted as a function of current density at different temperatures for blue for (a) BL, (b) BD (¢) GD.
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The peak IQE of GaN-based LEDs at different The injection currentléenpisacoer¢Eponding to the peak
temperatures are extracted and plotted. IQE of GaN-based LEDs at different temperatures are
extracted and plotted.
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Detectivity of (a) BL (b) BD and (c) GD LEDs calculated for different temperatures.
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2. Packaging & Board Level Characterizations
Daughter board II

Daughter board [ Commercial amplifier available from TI

l6p

14p
g, 12u
- .
o 10
= . ooaten
5 3u F 7 -
o MErzsmzizzazizzaigg ] lotker tard
g 6“ B I =
= : . [__ Daughter board IT
O 4“ B | =

| | Daughter board I |
2}1 B p I -
0 _ = / _ Heater Signal input
T TR L oy eg s e s Daughter board stacking order
0 20 4 6 80 100
Input Current (mA)
The CTR of the fabricated optocoupler is calculated at Board level test plan for fabricated optocouplers

elevated temperatures

Future Works

* High temperature CTR analysis of different LTCC packages.
 Testing gate driver circuit at high temperature using LTCC based optocouplers.
* Integration and testing of the LTCC based optocoupler with the power module.
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