522 % 45 3 H, IR ¥ iid Vol. 22 No. 3
2024 45 H Journal of Power Supply May 2024

DOI: 10.13234/j.issn.2095-2805.2024.3.78 HE 525 . TM46 M EFRERD: A

Z AL iR T RAER B A BE UL 51T 4G

LR 2 EIE Y (rRbREALR), ERR M BRI 2,
SN (?lmw %éiz:'ﬁ) %? EPEBRELER)
(1. TR KR FMEF 5842 T4, K 400044 ; 2. @M LT (FR)ARNE , £ % 401332,

3. ERKRFUR LT, TR 400044 ; 4. 4088 A (ER) A RAE] ,F & 400015)

HE. dﬂﬂ"/ﬁﬂ‘é‘:i‘ T R AR e R AR S S o @ a9 A3, SiC(silicon carbide) o RAE S 442 B A T @
iR BAIEH 5 ‘%Z#JL#L B A WA E N SIS R 6 b AR R G B At SiC R
TR K eGPk, VA 2749 HybridPACK Drive B3 3 35 A 4] | ALK 3+ T AL 3k 69 I8 3) @ % F= DBC (direct bonded
copper) 7 By, 33N T ALK A H AR W RIRAL T A3k 0y b Bk g Ao sT S0k, Sbsh SRR v B @ SR A0 AL T 4 B %
Pin-Fin 3 AR PRI T AR 69 BB RE G, - A1 )3 T HRALHT B 49 SiC 2 RAL P AR HUAE A AT P #5632 T Bk
WAy FAFH R TS RAET 2 AT E R, RRARB T, N RS A K A 12 8, TR
ol oy A e 7T VA2 FR R o P A 64 ) B, R IL AR St b Ak

K #Ei7: SiC MOSFET; 4R £ Z 8% ; »@ 5 % ; DBC A Ay

Electro-thermal Performance Optimization and Evaluation of
Automotive SiC Power Module

MA Rongyao"? TANG Kaifeng’, Member, CPSS, PAN Xiaofei**, SHAO Zhifeng?,
SUN Peng®, Student Member, CPSS, ZENG Zheng®, Member, CPSS
(1. School of Microelectronics and Communication Engineering, Chongqing University, Chongqing 400044, China;
2. China Resources Microelectronics(Chongging) Limited, Chongqing 401332, China; 3. School of Electrical
Engineering, Chongqing University, Chongqing 400044, China; 4. China Resources Runan Technologies(Chongging)
Co., Ltd, Chongqing 400015, China)

Abstract: Owing to their advantages in switching speed, temperature characteristics and voltage withstand capability,
silicon carbide(SiC) power modules are gradually applied in the motor controllers of electric vehicles. As a core component
of electric vehicles, the motor controller demands high electro-thermal characteristics of power modules, posing a significant
challenge to SiC packaging. In this paper, the mainstream HybridPACK Drive module packaging is taken as an example,
the driver and direct bonded copper(DBC) layout are optimized, and the copper wire bonding technology is introduced to
balance the module’s electro-thermal performance and reliability. In addition, the response surface methodology is used to
optimize the elliptical Pin-Fin heat sink, thereby enhancing the module’s heat dissipation performance. Finally, prototypes
of SiC power modules before and after optimization were fabricated for comparison, and a double-pulse test setup and a
power back-to-back test setup were established respectively to evaluate the electro-thermal performance of the two
approaches. Experimental results indicate that when the chip spacing was equal to half the die width, the optimized power
module can achieve a superior thermal performance while maintaining the electrical characteristics.
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