2017 IEEE International
Workshop On Integrated Power
Packaging (IWIPP 2017)

Delft, Netherlands
5-7 April 2017

‘Q IE E E IEEE Catalog Number: CFP17IPP-POD
’ ISBN: 978-1-5090-4279-1



Copyright © 2017 by the Institute of Electrical and Electronics Engineers, Inc
All Rights Reserved

Copyright and Reprint Permissions: Abstracting is permitted with credit to the source.
Libraries are permitted to photocopy beyond the limit of U.S. copyright law for private
use of patrons those articles in this volume that carry a code at the bottom of the first
page, provided the per-copy fee indicated in the code is paid through Copyright
Clearance Center, 222 Rosewood Drive, Danvers, MA 01923.

For other copying, reprint or republication permission, write to IEEE Copyrights
Manager, IEEE Service Center, 445 Hoes Lane, Piscataway, NJ 08854. All rights
reserved.

*** This is a print representation of what appears in the IEEE Digital
Library. Some format issues inherent in the e-media version may also
appear in this print version.

IEEE Catalog Number: CFP17IPP-POD
ISBN (Print-On-Demand): 978-1-5090-4279-1
ISBN (Online): 978-1-5090-4278-4

Additional Copies of This Publication Are Available From:

Curran Associates, Inc
57 Morehouse Lane
Red Hook, NY 12571 USA

Phone: (845) 758-0400

Fax: (845) 758-2633

E-mail: curran@proceedings.com
Web: www.proceedings.com

proceedings

.com



TABLE OF CONTENTS

IMPROVED HIGH-TEMPERATURE DIELECTRIC PROPERTY OF EPOXY RESIN

COMPOSITES WITH NANO-AND MICRO-SIZED MAGNESIA FILLERS ..ot 1
Q. Xie, Y. Ohki, N. Hirai, Y.-H. Cheng

AN EFFICIENT SINGLE STAGE BOOST INVERTER WITH ONE CYCLE CONTROL FOR PV

N e o I (@ AN I 1 1 ST 5
S. Annapoorani, R. Jayaparvathy
TOGGLE RATE ESTIMATION AND GLITCH ANALYSIS ON LOGIC CIRCUITS.....ccoii e 10

S. Ramesh, R. Jayaparvathy

MISSION PROFILE ANALYSIS AND CALORIMETRIC LOSS MEASUREMENT OF ASIC

HYBRID MODULE FOR MAIN INVERTER APPLICATION OF ELECTRIC VEHICLES...........ccccooiviviieieeen, 15
A. Pai, T. Reiter, M. Maerz

HIGH ACCURACY PARTIAL DISCHARGE LOCATION IN POWER MODULE USING

MULTIPLE LOOP SENSORS ... .ottt ste et e st ste e te e ssaeateestee e teeaste e seeaseeesseeanseesseeaseeeaseeanteeasaeeaeesnseenseennenes 20
H. Mitsudome, Y. Akinaga, M. Kozako, M. Hikita, Y. Ikeda, K. Taniguchi, Y. Nakamura, K. Okamoto

ADVANCED DOUBLE SIDED COOLING IGBT MODULE AND POWER CONTROL UNIT

DEVELOPMENT ..ttt ettt e bbbtk e b e s bt e b e e b e et e e84 e b b e e A b e e bt et e e bt e Rt e e bt e be e b e et e s bt e e s be e st nbeenes 25
S. Zhu, Y. Li, Y. Wang, Y. Ma, C. Wu, M. Jiao, Z. Zhao, J. Yu

EPOXY/H-BN COMPOSITES BASED ON ORIENTED BORON NITRIDE PLATELETS WITH

HIGH THERMALLY CONDUCTIVITY FOR ELECTRONIC ENCAPSULATION......cccoiiiieiiie e 29
Z. Wang, J. Huang, S. Chen, M. Yang, J. Liu, Q. Xie, Y. Cheng
THERMAL MANAGEMENT FOR GAN POWER DEVICES MOUNTED ON PCB SUBSTRATES...........cccceu.e. 33

S. Zhang, E. Laboure, D. Labrousse, S. Lefebvre

THERMAL IMPROVEMENT OF PRESS-PACK PACKAGES: PRESSURE DEPENDENT

THERMAL CONTACT RESISTANCE WITH A THIN SILVER INTERLAYER BETWEEN

MOLYBDENUM SUBSTRATE AND SILICON CARBIDE CHIP .....coooiiiiicce et 38
Z. Toth-Pal, Y. Zhang, T. Hammam, H.-P. Nee, M. Bakowski

LIFETIME PREDICTION OF VISCOPLASTIC LEAD-FREE SOLDER: A NEW SOLDER

YN I =L N T 7 X SO PR PP 42
T. Lui

DESIGN AND CONSTRUCTION OF A CO-PLANAR POWER BUS INTERCONNECT FOR LOW

INDUCTANCE SWITCHING ..ottt ettt e ettt e st e e e e tae e e e abb e e e sabeeeeebbeeeebbeeesabeeesabaeeeebbeeesabeeeaaseeeeanes 46

X. Lin, J. Li, M. Johnson

THERMO-MECHANICAL RELIABILITY ANALYSIS OF FLIP-CHIP BONDED SILICON

CARBIDE SCHOTTIY DIODES ... oottt ettt ettt s bttt s et s tae e sbe e sab e e be e sate e s beesabeeabeeesbeesaeesabeestneesbeesareenees 50
S. Seal, A. Wallace, J. Zumbro, H. Mantooth

COMPARISON OF PLANAR AND TOROIDAL PCB INTEGRATED INDUCTORS FOR A

MULTI-CELLULAR 3.3 KW PFC ...ttt ettt ettt et e e e et e e e e atb e e e s abe e e sabaeeeeabeeeesabeeesnbaeeaannes 55
R. Caillaud, C. Buttay, R. Mrad, J. Lesle, F. Morel, N. Degrenne, S. Mollov

ANALYSIS OF QUASI-Z SOURCE PFC CONVERTOR AND ITS COMPARISON WITH

TRADITIONAL FLYBACK .ottt ettt ettt ettt e e et e e ettt e e s be e e e etbe e e e eabeeeaabaeesabbseeeabeeesabaeesabbaeeeabeeesbaeesataeeens 60
F. Alhuwaishel, S. Al-Obaidi, N. Ahmed

COMMERCIALIZING MEDIUM VOLTAGE VFD THAT UTILIZES HIGH VOLTAGE SIC

TECHNOLOGY ..ottt e e e e e et e e st e e e e ekt e e e e bbe e e eabeeeeattseeabbeeeaabeee e tteeeesbeeeaabaeeeatseeeeabeeesnbaeesteeeeas 65
P. Shenoy, O. Solis, L. Zheng

DIRECT LIQUID COOLING OF HIGH PERFORMANCE SILICON CARBIDE (SIC) POWER

LAY 11 I SRR 69
B. McPherson, B. McGee, D. Simco, K. Olejniczak, B. Passmore
HIGH FREQUENCY HIGH VOLTAGE GENERATION WITH AIR-CORE TRANSFORMER..........cccecveviernnn. 74

S. Mao, C. Li, T. Song, J. Popovic, J. Ferreira

SUPPRESSION OF ELECTROMAGNETIC INTERFERENCE USING SCREENING AND

SHIEDING TECHNIQUES WITHIN THE SWITCHING CELLS ......ociiiiiiieee e 79
Z. Zhang, C. Johnson

A REVIEW OF SIC POWER MODULE PACKAGING TECHNOLOGIES: ATTACHES,

INTERCONNECTIONS, AND ADVANCED HEAT TRANSFER ...ttt 84
B. Passmore, A. Lostetter
STACKED POWER MODULE WITH INTEGRATED THERMAL MANAGEMENT .....c.ccccoviiiiiieeveee e, 89

L. Boteler, V. Niemann, D. Urciuoli, S. Miner



PERFORMANCE ANALYSIS OF A SIC MOSFET HALF BRIDGE POWER MODULE WITH A

IMIILLER CLAMP ...tttk btttk b e bt e E e bt e bt e h e e Rt e b e e bt e Rt e bt e R e e A b e e bt e bt ebe et e s heenesb e e b nneenes 94
D. Martin, W. Curbow, T. McNutt

TECHNIQUE FOR EMBEDDING CURRENT MEASUREMENT AND RINGING SUPPRESSION

WITHIN MULTICHIP MODULES ......oooiitiiit ettt bbbttt n et 99
A. Lemmon, A. Shahabi

INVESTIGATION OF PROTOTYPE SIC POWER MODULE STRUCTURE FOR LOW

INDUCTANCE AND HIGH HEAT OPERATION ... .ottt 105
A. Imakiire, K. Nakamura, H. Tanabe, H. Kaisyakuji, T. Kubo, M. Kozako, M. Hikita

THERMAL CONDUCTIVITY OF CU-SN TRANSIENT LIQUID PHASE SINTERED

INTERCONNECTS FOR HIGH POWER DENSITY MODULES. ........ccce ittt 109
H. Greve, F. McCluskey
REDUCING THERMAL COUPLING USING FLUID COOLED LOW-K INTERPOSERS..........cccocvviviniiiniennnnn 116

M. Fish, P. McCluckey, A. Bar-Cohen

A STUDY ON PACKAGING DESIGN OF SIC POWER MODULE USING NEAR-FIELD

MAGNETIC SCANNING TECHNIQUES ..ottt st s sbe e st e et e sree et e sraeeteesnseenneeareas 121
T. Ibuchi, E. Masuda, T. Funaki, H. Otake, T. Miyazaki, Y. Kanetake, T. Nakamura

Author Index





