Contents

1 INErOduCtion........ccooiiiiiiiiiiiiiiiiccc et 1

1.1 Printing Technology in Electronics Manufacturing.........c..ccccceceeeuenne 1

1.2 PE Technology and Its BEnefits ........cccceecueeviiiiiieniieniieienieeieeieene 5

1.3 PE Products and Trends ...........coceecueenieeiieeniesiieeniesieesee e esieesneenne 8

131 LAghtiNg.coveeiieeiieiiecieeeee ettt 9

1.3.2  Organic/Inorganic Photovoltaics.........ccceeveerviienienciienienieene 10

1.3.3  DASPIAYS.cutiitiieiieiieiieeieeete ettt sttt e 13

1.3.4 Integrated SMart SYSIEMS .....ccueevverriierieesiierieerieeneeesieenneenne 15

1.3.5 Other Electronics and COMPONENLS .......ccceerveereeerveenveniuennne 18

REfEIOINCES ...ttt 22

2 Printing Technology ............ccccccooiiiiiiiiiiiieceeeeee e 23

2.1 Printing Parameters .........cocveeruierieeiieenieeieeniieeieenieesieesee e esee e 23

2.2 SCreen Printing....c.coecveeiienieeiieieeieerte ettt 30

2.3 InKJet PrNGNG .eoviieiiieiieeieeieeeee ettt sttt e 32

2.4 Fast Printing: Flexo Printing and Offset-Gravure Printing................. 35
2.5 Fine Pattern Printing: Nanoimprint, pCP,

and Electrostatic InKjet .......cccoevvviiienieiiiieniieieceeceeseeee e 40

2.6 Laser-Induced Forward Transfer.........c.cocceevvverveenieniienienieeeeeieene 43

2.7  Posttreatment PrOCESS .........cocveerieriiieniieiienieeieeniee st sveesee e 44

REfEIOINCES ...ttt 48

3 Conducting Materials for Printed Electronics................cccccooeveniennn. 49

3.1 Variety of Conducting MaterialS..........ccccueeveerieeiiieniienienieeneesieenne 49

3.2 Metallic NanopartiCes ........oocveeueerieeriienieeiienieeiee st see e 49

3.3 Metal-Organic Decomposition InK ...........cccceeveveriieniienieniieinienienne 56

3.4 NANOWITES ..ottt ettt ettt ettt ettt et sbe et s 58

3.5 Other Conductive Materials .........cccueevueeriirriienieeiienieeieesieesiee e 60



vi

Contents

3.6 Other Conductive Nanomaterials and Applications

to Transparent Conductive Films........cccccoeceeniinniinniniiieeieieeeeee, 62
3.7 Low Temperature Fabrication of Metal Nanowire TCF .................... 68
RETEIENCES ....eiiieeiieciieeeeee ettt sttt et 72
Semiconductor Materials ................cccoovievierieiiiieie s 75
4.1 Material Category and Some HiStory .......c..cocevireencricncnicncnnncnnen. 75
4.2 Organic SemiCONAUCIOTS .....c...couerreriirieniieienieeteneetenieenee e sereiens 76
4.3 Oxide SemiCONAUCIOTS .....cecvierireeiieriieeieenitesieeseesreeieeseeebeesreeeeens 81
4.4 Other SemMiCONAUCTOTS. .....cecvieriieeiieriieeieeteeiee e ereesiee e ebeesbeeaee s 83
RETEIENCES ... eiiieeiieciiteeeee e sttt e baeeae e 84
Substrate and Barrier Film...............cccccoccooviiiiiiiiiiicecece, 87
5.1 SUDSITALE...eeuiieieiieiieeiie ettt ettt ettt sttt e st e e aaesabe e beesaneenee 87
5.2 Barrier Film Technology .........cccceeiieniieiiiinieiiieie et 91
RETEIENCES ... eiiieeiieciie e ettt st 94
INterconnection..............cccoovuiiiiiiiiienieceeeecee e 95
6.1 Choice of Interconnection Methods..........cccceevviieniiniieniieniiienieeieene 95
6.2 SOIETING ..eovveieiiiiiieieetieeet ettt ettt 96
6.3 Conductive AdNESIVES.....ccceeriierieeiieniieeieenieeieeiee st sresreeseeene e 99

6.3.1 Isotropic Conductive Adhesives.........ccceevvererieneenciienienieenns 99

6.3.2 Anisotropic Conductive Adhesives........coceveveereercveeneeneennns 104
6.4 Interconnection Reliability.........cccoceeriiriiiiniiiiiiienieiiieiesie e 107
RETEIENCES ... eiiieeiieciiteeeee ettt et e e 116
INEXE SEEP ..ottt ettt et te e s sae e b e s teenbesssenbeesseseens 119

RETEICNCES ...vvieieeieeeee et eeaae e e 124



2 Springer
http://www.springer.com/978-1-4614-9624-3

Introduction to Printed Electronics
suganuma, K

2014, %, 124 p, 148 illus., 29 illus. in color., Softcover
ISEMN: 278-1-4614-0624-3



	Contents

