2021 23rd European
Microelectronics and Packaging

Conference & Exhibition
(EMPC 2021)

Gothenburg, Sweden
13-16 September 2021

.O IE E E IEEE Catalog Number: CFP2154H-POD
° ISBN: 978-1-6654-2368-7



Copyright © 2021, IMAPS-Europe
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: CFP2154H-POD
ISBN (Print-On-Demand): 978-1-6654-2368-7
ISBN (Online): 978-0-9568086-7-7

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



TABLE OF CONTENTS

INVESTIGATION OF THE LONG-TERM ADHESION AND BARRIER PROPERTIES OF A
PDMS-PARYLENE STACK WITH PECVD CERAMIC INTERLAYERS FOR THE
CONFORMAL ENCAPSULATION OF NEURAL IMPLANTS .....oooiioieeie ettt evee e e 1
Nasim Bakhshaee Babaroud, Ronald Dekker, Ole Holk, Ursa Tiringer, Peyman Taheri,
Domonkos Horvath, Tibor Nanasi, Istvan Ulbert, Wouter Serdijn, Vasiliki Giagka

OVER-MOLDING OF TWO-DIMENSIONAL CURVED SHAPE USING POLYIMIDE
COPPER CLADDING FOIL .....ooutitiiitiiteieieteet ettt ettt ettt be e b te st esesse st esesseneesesseneeneee 8
Mona Bakr, Yibo Su, Ali Rezaei, Frederick Bossuyt, Jan Vanfleteren

PROPERTIES OF NANO-COMPOSITE SACX0307-(ZNO, TIO;) SOLDERS. .......ccoooiiiiieeieeeieeeieecveeeiene 14
Balazs Illés, Agata Skwarek, Oliver Krammer, Tamas Hurtony, Déniel Straubinger, Jacek
Ratajczak, Gabor Harsanyi, Krzysztof Witek

HIGHLY RELIABLE DIE-ATTACH BONDING WITH ETCHED BRASS FLAKES.......cccccvvinininecnn 20
Sri Krishna Bhogaraju, Maximilian Schmid, Hiren R Kotadia, Fosca Conti, Gordon Elger

LIGHT EMITTING DIODES SELECTION FOR SPACE APPLICATIONS BASED ON THE

ANALYSIS OF PROTON-INDUCED DAMAGE .........coi oottt et eveeeveenne s 26
Aref Eshkevar Vakili, Daniel Bassetti, Matteo Bregoli, Antonino Lamagna, David Mascali,
Vincenzo Bellini, Francesco Ficorella, Omar Hammad Ali, Mario Buffardo, Daniele
Finocchi, Stefano Francola, Corrado Cianci

CAPACITIVE SENSORS INTEGRATED IN SIW STRUCTURES — A PROOF OF CONCEPT .................. 35
Valentin Buiculescu, Angela Mihaela Baracu, Cristina Buiculescu

THE PERFORMANCE EFFECTS OF BONDWIRE CHARACTERISTICS UP TO MMWAVE
FREQUENCIES ........cototititiinieiitnieietntete sttt ettt ettt ettt ettt b ekttt b ekt sb et eb et eeneeen 39
Serhat Y. Cekig, Arif Ergen, Alperen Tung

SILVER SINTERING DIE ATTACH DEVELOPMENTS FOR RF, POWER AND
AUTOMOTIVE APPLICATIONS ..ottt aeeaaeatasasaessaaaeasasasasasasasssssssssssasssssssssssasssssasssasssasanans 43
Ruud De Wit

A CRITICAL ASSESSMENT OF NANO ENHANCED VAPOR CHAMBER WICK
STRUCTURES FOR ELECTRONICS COOLING .....cceoeuttiieiiriiieiirterieitsieseeieeie ettt ettt ssese s sseneenens 47
Markus Enmark, Yifeng Fu, Torbjérn M. J. Nilsson, Johan Liu

INLINE CURE MONITORING OF EPOXY RESIN BY DIELECTRIC ANALYSIS ...oooviiiiiiieiieeeeeeee 55
Erick Franieck, Martin Fleischmann, Ole Holk, Martin Schneider-Ramelow

EFFECT OF HIGHLY INCREASED CURRENT DENSITY IN THE MICROSTRUCTURE OF
LEAD-FREE SOLDER JOINTS ..ottt ettt ete et e et e et eetteestveesaaeestbaeseeesaaessasesssaensasensseessesenssessens 63
Daniel Straubinger, Attila Géczy

TEMPERATURE DEPENDENT RELAXATION BEHAVIOR OF AG-SINTERED COPPER
JOINTS etttk b bbbttt b bbb b sttt sttt et b bbb s es s 68
Zeynep Gokce Gokdeniz, Martin Lederer, Golta Khatibi, Johann Nicolics

MONOLITHIC CERAMIC IR-EMITTER FOR GAS ANALYZER ......ooooiiiiieii ettt 73
Adrian Goldberg, Birgit Manhica, Steffen Ziesche, Martin Ebermann, Armin Gunther



LOW-TEMPERATURE METAL BONDING FOR OPTICAL DEVICE PACKAGING .......cccecvveerirennne 79
Obert Golim, Vesa Vuorinen, Nikhilendu Tiwary, Ross Glenn, Mervi Paulasto-Krdckel

FABRICATION AND CHARACTERIZATION OF GRAPHENE/POLYIMIDE COMPOSITE
Xinjian Gong, Jin Chen, Yong Zhang, Xiuzhen Lu, Johan Liu

SYNERGISTIC TOUGHENING OF GRAPHENE FILMS BY ADDITION OF
HYDROXYLATED CARBON NANOTUBE.......ccootiiiiiieitee ettt e 89
Sihua Guo, Jin Chen, Yuanyuan Wang, Shujin Chen, Maomao Zhang, Johan Liu

STUDIES AND ANALYSES OF MOISTURE CONDITIONED SMT-COMPONENTS ........ccccevviiviienenne 93
Lukas Haas, Frank Dopper, Konstantin Schmidt, Jorg Franke, Andreas Reinhardt

ADHESIVE BONDING STRENGTH FOR PRINTED AND HYBRID ELECTRONICS........ccccccecevueienenne. 101
Tuomas Happonen, Arttu Korhonen, Terho Kololuoma, Kari Ronka

RELIABILITY SCREENING OF A HYBRID DBC/PCB POWER SEMICONDUCTOR

PREPACKAGE ...ttt ettt ettt et s e b et e st e b et es e e b entese b enteseabeneeneanen 107
Till Huesgen, Vladimir Polezhaev, Ankit Bhushan Sharma, Chunlei Liu, Mohammadhossein
Montazerian, Patrick Stadler, Niko Pavlicek, Giovanni Salvatore

IMPLANTABLE INTERFACE FOR AN ARM NEUROPROSTHESIS ......cceeiiiiiiiieiieeeecee et 112
Kristin Imenes, Lars-Cyril Blystad, Luca Marchetti, Birgitte Kasin Hgnsvall, Per @hlckers,
Saad Rabbani, Carmen Moldovan, Octavian lonescu, Eduard Franti, Monica Dascalu, Lidia
Dobrescu, Dragos Dobrescu, Adrian Barbilian, loan Lascar, Ana Maria Oproiu, Tiberiu
Neagu, Stefania Raita, Ruxandra Costea, Vlad Carbunaru

CONTROL OF LOW TEMPERATURE CO-FIRED CERAMIC SHRINKAGE FOR
UNCONSTRAINED SINTERING ...ttt ettt e et e e e et e e st e e eeaeeeeseneesseaeessaaeeesanes 120
Camilla Karnfelt, Maina Sinou

BIODEGRADABLE ZINC OXIDE THIN FILM TRANSISTORS ... 125
Jeff Kettle, Dinesh Kumar

A NEW METHOD FOR LOCAL ELECTROCHEMICAL MEASUREMENTS AT PCBS.......cccceeevvieenes 129
Sandy Klengel, Robert Klengel, Tino Stephan, Bolko Milhs-Portius, Dorit Wilke, Michael
Hahn

CORROSION EFFECTS AND RELIABILITY IMPROVEMENT OF SILVER WIRE BONDED
CONTACTS IN AUTOMOTIVE APPLICATION ......cciiiiiiiiniiiiinieieinieietnreteenteteesreteestevese et sesaenesesnenenens 135
Robert Klengel, Sandy Klengel, Jan Schischka, Noritoshi Araki, Motoki Eto, Teruo Haibara,
Takashi Yamada

MATERIAL CHARACTERIZATION OF COPPER STRUCTURES FOR ELECTRONIC
SYSTEMS MANUFACTURED BY SELECTIVE LASER MELTING (SLM) ....cccceeviiiiiieiiieieeee e 142
Sandy Klengel, Andreas Krombholz, Olaf Schwedler, Hendrik Busch

CHARACTERIZATION OF THE CORROSION BEHAVIOR OF AL-X BOND WIRES ........cccccvineinnne 148
E. Kolbinger, A. Groth, S. Wagner, M. Schneider-Ramelow

REASONABLE RESISTOR PASTES WITH LOW TCR USING CONSTANTAN ....coovviiiiiiiiiiiiiiiiiiiiiiiis 156
Pascal Sobek, Kathrin Reinhardt, Stefan Kérner

SPLIT-RINGS FOR HETEROGENEOUS INTEGRATION OF MM-WAVE SYSTEMS.......ccoceivininnn 160
Julia-Marie Készegi, Lars Schnelle, Xingdan Jia, Oliver Schwanitz, lvan Ndip, Martin
Schneider-Ramelow, Klaus-Dieter Lang



VERSATILE HERMETICALLY SEALED SENSOR PLATFORM FOR HIGH FREQUENCY
APPLICATIONS. ..ottt ettt e et te et e e bt e e taeebee e taeesseeastaeassaeassaaassaeassaeansaeansseassesansseasseesnsaesssesanseennns 165
Kevin Kréhnert, Markus Wohrmann, Michael Schiffer, Georg Friedrich, Dzmitry Starukhin,
Martin Schneider-Ramelow, Winfried Mayer, Tobias Chaloun, Thomas Galler, Christian
Waldschmidt, Malte Schulz-Ruhtenberg, Norbert Ambrosius, Ulli Hansen

DEVELOPMENT OF HIGH THERMAL CONDUCTIVITY COPPER ALLOYS WITH
DIAMOND PARTICLE ADDITIONS ...ttt ettt sttt sttt enenes 173
Sion M. Pickard, Todd G. Johnson, Ken Kuang

NI-SN SLID BONDS FOR ASSEMBLY AT EXTREMELY HIGH TEMPERATURES. ........c..cccceevvveennnne 179
Stéphane Léonard Kuziora, Hoang-Vu Nguyen, Knut Eilif Aasmundtveit

TOP SIDE ISOLATION INVESTIGATION OF PCB EMBEDDED 1.2KV DIES........cccccovioiiinieirenecenne 184
Luca Link, Ankit Bhushan Sharma, Vladimir Polezhaev, Till Huesgen, Michael Vaas,
Guenther Stohrer, Frank Koch

MEMS THERMOELECCTRIC MULTI-COLOR PHOTO-THERMAL DETECTOR.........cccoeeeieeiiieieenns 191
Zekun Liu, Shuai Zhang, Erzhen Mu, Zhenhua Wu, Duo Yu, Tianyu Chen, Zhiyu Hu

HIGHLY THERMALLY CONDUCTIVE SUBSTRATE BASED ON GRAPHENE FILM ...........cccuocc... 195
Zhen Lv, Chenfei Zhou, Xiuzhen Lu, Johan Liu

ASSEMBLY OF MEMS MICRO MIRRORS PAIR SYSTEM IN A SINGLE MODULE ..........cccccccveeueenn. 200
Marco Del Sarto, Luca Maggi, Alex Gritti, Amedeo Maierna, Davide Terzi, Roberto
Carminati

ASSEMBLY OF OPTO-MECHANICAL DEVICES....... .ottt ettt evee e eesae e enees 207

Marco Del Sarto, Luca Maggi, Mark Andrew Shaw, Anders Simonsen, Albert Schliesser,
Marco Moraja, Luca Mauri, Marco Campaniello, Davide Rotta, Aina Serrano Rodrigo,
Antonella Bogoni

REDUCING OUT-OF-PLANE DEFORMATION OF METAL INTERCONNECTS IN
STRUCTURAL ELECTRONICS .......ootiiiieiiieieiirieieieteteieste ettt eseie sttt sae s s sesessesessssesessssesessssesesesens 213
Madadnia Behnam, Bossuyt Frederick, Vanfleteren Jan

DEVELOPMENT OF INNOVATIVE SUBSTRATE AND EMBEDDING TECHNOLOGIES

FOR HIGH FREQUENCY APPLICATIONS .....ooiitietieeteeteete et ette et e eeete e svaesteessaeenseesssaesssessnseennns 218
Dionysios Manessis, Stefan Kosmider, Lars Boettcher, Manuel Seckel, Kavin Murugesan,
Uwe Maal3, Ivan Ndip, Andreas Ostmann, Rolf Aschenbrenner, Martin Schneider-Ramelow,
K-D. Lang

ACCELERATED AGEING TEST AND LIFETIME PREDICTION OF MOSFETS .....ooeeooiiieieeeeeeeeeeens 225
Jacob Maxa, Mathias Nowottnick

DROP FEATURE OPTIMIZATION FOR FINE TRACE INKJET PRINTING .....ccccccoveviiiiniieeieeeieeeieeene 235
Nihesh Mohan, Sri Krishna Bhogaraju, Mateusz Lysien, Ludovic Schneider, Filip Granek,
Kerstin Lux, Gordon Elger

ENABLING LOW-TEMPERATURE REWORKABILITY FOR ANISOTROPIC CONDUCTIVE
ADHESIVES ...ttt ettt ettt ettt ettt et et et et ese s e s ess st et ese s esess s esese st eseseasesess s esessasesess s esesnasesesnnnas 241
Hoang-Vu Nguyen, Lisette Hernandez Gonzalez, Kristin Imenes, Knut E. Aasmundtveit

ANALYSIS OF POLYMERIC SINGLEMODE WAVEGUIDES FOR INTER-SYSTEM
COMMUNICATION ....ccoiiieiiiieiinieieittete sttt ettt sttt et st ettt a et et b et s bkt ebe st s bt et stenenesnenenens 246
David Weyers, Krzysztof Nieweglowski, Lukas Lorenz, Karlheinz Bock



THERMAL MANAGEMENT OF MEMS ELEMENT WITH THERMOELECTRIC-COOLER ................. 253
Daniel Nilsen Wright, Alessandro Liberale, Andreas Vogl, Niels Aakvaag, Guillaume Savelli,
Fabien Filhol, Romain Hodot

ADVANCED INTEGRATION TECHNOLOGY FOR FABRICATING HIGH-SPEED

ELECTRO-OPTICAL SUB-ASSEMBLY ...ttt ettt ettt e seteesbeessseesnbaesaseesnseesnseennne 258
Nagarajan Palavesam, Jung Han Choi, Waltraud Hell, Gerrit Fiol, Karl-Otto Velthaus,
Conrad Zerna, Horst Gieser, Christof Landesberger

INVESTIGATION OF SEAL FRAME GEOMETRY ON SN SQUEEZE-OUT IN CU-SN SLID

BONDS ..ottt ettt ettt ettt ettt ettt e b ettt eb et e s e b ese st b ete st e b se et b e e e b bt et b te et b ese b bese et ebese s esesnasesesennas 263
Phillip Papatzacos, Nikhilendu Tiwary, Nils Hoivik, Hoang-Vu Nguyen, Avisek Roy, Knut E.
Aasmundtveit

OPTIMIZED PACKAGING SOLUTIONS FOR MULTI-EMITTER LASER MODULES..........ccccecoveuenene 268
Giulia Pippione, Simone Codato, Alberto Maina, Alessandro Mirigaldi, Martina Riva,
Roberto Paoletti

DEVELOPMENT OF A QUICK TEST FOR CONFORMAL COATINGS. ......cccoieitiiriieeieeeieeeieeeiee e 273
Prabjit Singh, Larry Palmer, Chen Xu, Marko Pudas, Jason Keeping, Mei Ming Khaw, Kok
Lieh Tan, Haley Fu

ON THE INFLUENCE OF NICKEL DEPOSITION TECHNIQUES ON SOLDER JOINT PHASE
FORMATION ...ttt e et e e e e et e e e et e e et e e e et e e seeateeeseaaeeeeateeesseaseesseaeeesaeeeessnnns 277
Jessica Richter, Anna Steenmann, Thomas Licht

CU PILLAR PLANARIZATION TO ENHANCE THERMOSONIC FLIPCHIP BONDING..........cccceeuennne 281
Ali Roshanghias, Augusto Rodrigues, Jaroslaw Kaczynski, Alfred Binder, Andreas Schmidt

RELIABLE SMART MOLDED STRUCTURES........coeoiitiriiiriirteeiereieitseeestete ettt 284
Outi Rusanen, Suvi Kela, Pasi Korhonen, Paavo Niskala, Tapio Rautiov, Tomi Simula

PACKAGING SOLUTION FOR RF SIP WITH ON-TOP INTEGRATED ANTENNA ........cccoiieiieeeeen. 289
Amedeo Maierna, Alex Gritti, Luca Maggi, Marco Del Sarto, Aurora Sanna, Damian Halicki,
Giovanni Graziosi

DESIGN AND FABRICATION OF A MULTI-FUNCTIONAL PROGRAMMABLE THERMAL
TEST CHIP ..ottt ettt ettt e e st e e s tt e e tbeessae et beeasseesssaeasseesssaaassaesssaessseesssaessseesssaeansaessseennsennnns 295
Romina Sattari, Henk Van Zeijl, Guogi Zhang

THROUGHPUT OPTIMIZATION OF A SINTERING DIE ATTACH PROCESS......c.cooiiviiriieeiieeieee 302
Benjamin Schellscheidt, Jessica Richter, Oliver Lochthofen, Thomas Licht

THIN SI SENSORS ON FLEXIBLE PRINTED CIRCUITS — STUDY OF TWO BOND

IMETHODS. ...ttt ettt b ettt bbbt e bbb et e b ene s bt et st enentanebenea 306
Andreas Schneider, Dan Beckett, Andrew Hill, Marcello Borri, Roy Lemmon, John D. Lipp,
Marielle Chartier

INDUCTION SOLDERING PROCESS WITH INTEGRATED SUSCEPTORS........ccccectviiniinineiniereeine 312
Dirk Seehase, Andrej Novikov, Jens Kruggel, Fred Lange, Mathias Nowottnick

INFLUENCE OF MICRO-ADDITIVES ON LEAD-FREE SOLDER JOINTS .....cccceiiiiiiieiiieeeeeieeeieeene 319
Anna Steenmann, Benjamin Schellscheidt, Thomas Licht

ULTRA-THINNED INDIVIDUAL SOI DIE ACF FC BONDED ON RIGID AND FLEX PCB................... 323
Serguei Stoukatch, Nicolas André, Francois Dupont, Jean-Michel Redouté, Denis Flandre



RELIABILITY OPTIMISATION AND LIFETIME MODELLING OF MICRO-BGA
ASSEMBLIES IN HARSH ENVIRONMENT APPLICATIONS......oootieii ettt 328
Stoyan Stoyanov, Paul Stewart, Chris Bailey

HIGH CURRENT TRANSISTOR PACKAGING FOR VERY LOW ON-RESISTANCE........cccceeevverieene 336
Tomas Jonsson, Christer Svensson, Lars Drugge, Ghayathri Suriyamoorthy

DEVELOPMENT OF A 60GHZ MIMO RADAR PACKAGING CONCEPT ......ccccocevieiniieinieieenieeeenes 343
Christian Tschoban, Seyyid Dilek, lvan Ndip, Harald Pétter, Klaus-Dieter Lang, Martin
Schneider-Ramelow

HIGH STEP COVERAGE INTERCONNECTS BY PRINTED NANOPARTICLES.......cccceeeviviieniieeieenne 348
Hendrik Joost Van Ginkel, Joost Romijn, Sten Vollebregt, Guo Qi Zhang

UV AND IR LASER-PATTERNING FOR HIGH-DENSITY THIN-FILM NEURAL

INTERFACES ...ttt e e e e et e e e e e e et e et e e e e eesataaeeeeeesaansaaseeeeesssasaaseeeeeessannaanens 352
Andrada I. Velea, Joshua Wilson, Anna Pak, Manuel Seckel, Sven Schmidt, Stefan Kosmider,
Nasim Bakhshaee, Wouter A. Serdijn, Vasiliki Giagka

REACTIVE CHIP LEVEL BONDING BASED ON CUO/AL REACTIVE MULTILAYER
SYSTEMS ...ttt ettt b e sttt st et se b et b e et e e bt st et e st et et e st et eneese et e st eseebe e eseebe e eneebeneeneee 360
Klaus Vogel, Ralph Schachler, Frank Roscher, Maik Wiemer, Harald Kuhn

IMPACT OF MICROMACHINING PROCESS ON CU-SN SOLID-LIQUID INTERDIFFUSION

(SLID) BONDS ...ttt ettt sttt sttt sttt b et stk et b et s bkt st st snebeea 366
Hexin Xia, Avisek Roy, Eivind Bardalen, Hoang-Vu Nguyen, Knut Eilif Aasmundtveit, Per
Ohlckers

A NOVEL ADDITIVE MANUFACTURING APPROACH TOWARDS FABRICATION OF

MULTI-LEVEL THREE-DIMENSIONAL MICROELECTRODE ARRAY FOR

ELECTROPHYSIOLOGICAL INVESTIGATIONS ..ottt ettt eee et et sveeeaeeeveesvaeesveesnseeenns 370
Neeraj Yadav, Leandro Lorenzelli, Flavio Giacomozzi

THERMAL PROPERTIES OF LASER-INDUCED GRAPHENE FILMS PHOTOTHERMALLY
SCRIBED ON BARE POLYIMIDE SUBSTRATES ......c.ccottiimiiinieiniieenteccnieieieseeteeneeneesnereesee e 375
Fei Yang, Chen Yu, Johan Liu, Yong Zhang

THERMAL PROPERTIES OF LASER REDUCED GRAPHENE OXIDE FILMS.........cccoceeoiieiieeiieeieeee 379
Chen Yu, Fei Yang, Johan Liu, Yong Zhang

EXPLORING GRAPHENE COATED COPPER NANOPARTICLES AS A
MULTIFUNCTIONAL NANOFILLER FOR MICRO-SCALED COPPER PASTE .....cccceoviniieiieeene. 383
Abdelhafid Zehri, Torbjérn M. J. Nilsson, Yifeng Fu, Johan Liu

MDS STUDY ON TENSILE PROPERTIES OF DEFECTIVE GRAPHENE SHEET.........c.ccceoeviiviiiinienns 389
Yan Zhang, Huihui Wang, Pei Lu, Fengdie Hu, Minxi Du, Xuan Zhang, Johan Liu

THERMAL ANALYSIS OF AN AU/PT/TI-BASED MICROHEATER ........ccccoiiiiiniininenceceeeeine 394
Yong Zhang, Chen Yu, Fei Yang, Johan Liu

THERMAL CONDUCTION OF FIBER-REINFORCED POLYMER UNDER LOADING ............cccoeeuuun. 398
Pei Lu, Huihui Wang, Yong Zhang, Yan Zhang, Johan Liu

Author Index





