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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.
• Isolation 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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1. Material & Device Level Characterizations

•Three different LED structures (peak X = 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 (c) 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 (c) GD.
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The peak IQE of GaN-based LEDs at different
temperatures are extracted and plotted.
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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
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The CTR of the fabricated optocoupler is calculated at

elevated temperatures
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Board level test plan for fabricated optocouplers

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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