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Abstract

This work presents a detailed evaluation of GaN HEMTs
switching performance in a Boost converter using the Double
Pulse Test (DPT) under practical conditions. The test setup
involves a drain-source voltage (Vpg) of 50V and a gate-source
voltage (Vsg) swing from —3.8V to 6.2V. Results highlight the
significant influence of parasitic inductances at the gate, drain,
and source terminals on switching behavior. Simulations in
LTspice reveal effects such as voltage overshoot, current ringing,
and elevated switching losses. The study importance of
minimizing parasitic elements through careful PCB layout and
packaging to enhance efficiency, reliability, and performance in
high-speed GaN power converters.
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Introduction & Motivation
 Why Study GaN HEMTs in Boost Converters?

« GaN HEMTs offer faster switching and lower losses
compared to Si/SiC MOSFETs
- Boost converters are widely used in EVs, solar m

VA

inverters, power supplies, and industrial applications. e
« GaN HEMTs switching behavior in Boost topology
helps designers optimize power density, thermal
performance, and system reliability.
« Using DPT to analyze real-world switching behauvior,
including the impact of parasitic elements.

Boost Converter
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Boost Converter using DPT
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Schematic of a Boost Converter Using GaN Output Voltage and current waveform of
HEMTs Under Double Pulse Test (DPT) Boost Converter using DPT
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Parasitic-Induced Effects in DPT(Lg,Lp,Lg=1nH)
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Parasitic-Induced Boost Converter in DPT

« (Gate and power loop parasitics cause voltage overshoot and current ringing.
« Parasitics increase switching losses and electromagnetic interference (EMI).
« Parasitic effects directly impact switching waveforms and device reliability.
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Switching Characteristics(\With & without
Parasitic inductor

Vs (V) vs. T(ps) Vps (V) vs. T (us) Ips (A) vs. T (us)
Turn - ON
_ _ Switching
v e J e i Transient

= Without Parasitic Inductor 0

wn

5|

Gate to Source Voltage (V)
Drain to Source Voltage (V)

Drain to Source Current (A)

L L L L L L L L L i L L
1052107 11010 1L15x10°° 1.099x 10711002 1011011071102 1071103107 *1.104% 101105107 1.106= 107 1.348x10°° 1.350%10°° 1.352x10°5 1.354x10°° 1356210

Time (ps) Time(ps) Time (ps)

\(GS (Y) VS. T(HS)

Vps (V) vs. T (us) Ips (A) vs. T (us)

-
- o =
2 3 2
w & =
o0
0 o o
2 = =
=z - 5 3 N
- - o
Z 2 g u rn
o 2 b -
- e =3
5 s =
2 ] S
& 0 3] w0 'f\
E] -} 2o VA" ] [
z g g
= El =
- i = I s With Parasitic Inductor
N === With Parasic Inductor Without Parasitic Inductor
s Without Parasic Inductor w0k ——— With Parasitic Inductor 5 L
——— Without Parasitic Inductor X ra n S I e nt
L
1.340%10°° 1.345%10°° 1.350%10°° 1.355%10°° 1.360x10°° 1348107 1350%10° 1352107 1354x10° 1.100%10°% 1.105x10°°
Time (ps) Time(ps) Time (ps)

2025/09/09 DVCON




Switching Loss Analysis in DPT Test
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Conclusion

* Double Pulse Testing (DPT) is an effective method for evaluating
dynamic behavior and quantifying switching losses.

« GaN HEMTSs offer superior switching performance over Si/SiC
MOSFETs, enabling high-efficiency boost converter operation.

 Parasitic elements significantly impact switching waveforms, causing
Voltage overshoot, ringing, and increased switching losses.

* Proper layout design and parasitic minimization are essential GaN
devices power conversion.

» Future work will focus on optimizing power loop design and
integrating advanced gate driver techniques to further reduce
losses.
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Q&A

Thank you for your attention and participation!
| welcome your questions and feedback.

Susmita Mistri

International Ph.D. Program in Photonics
National Yang-Ming Chiao Tung University
Hsinchu, Taiwan
susmitamistri.ee12@nycu.edu.tw
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