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A 3D Structure of Single-Sided Cooling Power Module with Low Thermal Resistance and Low Inductance
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This paper describes the three-dimensional structure of a single-sided cooling power module that uses a lead frame as a heat
conduction path to cool power semiconductor dies on both sides. The proposed structure achieves low thermal resistance and low
inductance, improving the efficiency of motor drive inverters. Simulation results show that the thermal resistance is reduced by
18% and the parasitic commutation loop inductance is reduced by 60% compared to the conventional module. The manufacturability
of the proposed module is confirmed by fabricating prototypes, and double pulse tests (800 VDC, turn-on current of 300 A, turn-

off current of 400 A) validate its electrical performance.
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. FHAE DIV S % HFhA VT E VR
INT—ET 2—)b
(pF) (MHz) (nH)
PR N —E Y 2 — b 887.5 34.1 24.6
PREHMEE T —ET 2 — ) (Type A) 898.9 349 23.1
IREREE/NT —FE Y 2 — )V (TypeB) 891.7 374 203

48

IHI $#  Vol.66 No.1 (2026 )



Transactions on Power Electronics, Vol. 30, Iss. 8,
(2015), pp.4079 — 4090

(5) A.K. Morya, M. C. Gardner, B. Anvari, L. Liu, A.
G. Yepes, J. Doval-Gandoy and H. A. Toliyat : Wide
Bandgap Devices in AC Electric Drives: Opportunities
and Challenges, IEEE Transactions on Transportation
Electrification, Vol. 5, Iss. 1, (2019), pp.3 — 20

(6) Z. Liang - Integrated double sided cooling
packaging of planar SiC power modules, 2015 IEEE
Energy Conversion Congress and Exposition
(ECCE), (2015), pp.4907 — 4912

(7) X.Liu, Z. Wu, Y. Yan, Y. Kang and C. Chen : A
Novel Double-Sided Cooling Inverter Leg for High
Power Density EV Based on Customized SiC Power
Module, 2020 IEEE Energy Conversion Congress and
Exposition (ECCE ), (2020), pp.3151 — 3154

(8) F Yang, L. Jia, L. Wang, F. Zhang, B. Wang, C.

Zhao, J. Wang, C. F. Bayer and B. Ferreira : Interleaved
Planar Packaging Method of Multichip SiC Power
Module for Thermal and Electrical Performance
Improvement, IEEE Transactions on Power
Electronics, Vol. 37, Iss.2, (2022), pp. 1615 —
1629

(9) L.Ma, H. Zhang, L. Li, T. Yuan, D. Ma, Y. Yao, K.

Gao and L. Wang : A Double-sided Flip chip SiC
Power Module with a Novel Flip Chip Method On
DBC By PTFE Coating, 2023 IEEE Energy
Conversion Congress and Exposition ( ECCE ),

(2023), pp. 5888 — 5894

(10) F. Abed Ali, P. -O. Jeannin, Y. Avenas and P.

Lefranc : Flip-Chip Low inductive and EMC optimized
PCB Power Module, 2024 IEEE Applied Power
Electronics Conference and Exposition ( APEC ),

(2024), pp. 1534 — 1538

H. Hisamochi, K. Notake, Y. Takahashi and K. Yamaguchi, “A 3D Structure of Single-Sided Cooling Power Module
with Low Thermal Resistance and Low Inductance,” 2025 IEEE Applied Power Electronics Conference and Exposition
(APEC), Atlanta, GA, USA, 2025, pp. 1414 — 1419 ©2025 IEEE.

Reprinted with permission from IEEE from the proceedings of the 2025 IEEE Applied Power Electronics Conference

and Exposition (APEC).

IHI £t Vol.66 No.1 (2026) 49



