\ C MARKET RESEARCH

Crc

-

=
—— s
—_—

Published January 2019

: '_'&'Aﬁvansin-gf-ﬂeatr



TABLE OF CONTENTS

LY o]0 [ Te3 1 o] o NS 1

Section 1: All Responses

Demographics
GeographiC REPreSENtatiON...........ccciviiiiie e e e e e s e e e e e e s enraaeees 3
ROIES Of RESPONUENTS ..o 5
Applications
Vertical ENd-Product MarketS.........oooiiiiiiiiiieeie et e e 6
Product Types: Mobile versus Installed.............ccocooiiiiiiiiie e 7
OEM Technology Requirements
Emerging TeChNOIOGIES .......cooiiiiiiiiiiiie e 10
Product Requirements (Frequency, Product Life Expectancy, Cycles per Day
and TeSt ENVIFONMENT) ...cooiiiiiiiiiiiie ittt ee e 12
Board Properties and Requirements
BOArd THICKNESS ... 14
LAY COUNES ..oeiiiieiiitt ettt ettt e e e e e e e s e e e ee s 15
1T 1= | 19
Line Width and SPacCing.........cooueiieiiiiiiiiiie e 21
VI8 DIBMIEBLET ..ottt e e e e e e e e e as 23
ASPECE RALIOS ... e ———— 24
2] o I - TSP 25
BUFEA VIS ...ttt e e e s e e e e 26
VB DESION ittt e e e e 27
7@ 3 =1 1o o ISR 28
7@ I @ 11 [ | PR 29
THErM@Al PrOPEITIES ....eoiiiiiiie ittt 30
Materials and Finishes
SUDSHrate MAtEriAlS.......cei it e e 31
IMELAI COFE ...ttt e e e e st e e e e e e s s b b bn e e e e e e e s 33
LOSS CharacCteriStiCS ......uviieeiiiiiiiiiiiie et e e e e e e e e e e s e enrre e e e e e s 33
StretChable CIFCUILS. ......ooiee e 34
FINAL FINISNES ... 35
Special Technologies in PCB Fabrication
Embedded COmMPONENTS .......ooooii i 37
Chip Packages, Substrates and ModUIES.............ccccueeviiiciiiiiiie e 38
Printed EIECIIONICS ... 39
3D PIINEING ettt ettt e e e e ee e 40
I 41 = 41
Capital Investment Plans in the PCB INAUSIIY ...........uviiiiiiiiiiiiieieeeeeieeeeeeeeeeeeeeeeeeeeeeeeeeeeeees 42

TechniCal ChallENGES .......ooiiiiiiie e 43



Section 2: North America and Europe

Demographics
GeographiC RepresSentation...........oo.uueiiiii e 46
ROlES Of RESPONUENLS .....eeiiiiiiiiiei et 48
Applications
Vertical ENd-Product MarketS.........cooiiiiiiiiiia i a e 49
Product Types: Mobile vs. Installed............ccccevveeeiiiiie e 50
OEM Technology Requirements
Emerging TECNOIOGIES .....cceeeiiiiiiieiiee ettt a e e e 52
Product Requirements (Frequency, Product Life Expectancy, Cycles per Day
and TeSt ENVIFONMENT) ...cooiiiiiiiiiiiie ettt 54
Board Properties and Requirements
BOoard ThIiCKNESS ..ot e e eeeee s 56
LAYEE COUNTS ...ttt e e e e e e s et e bt b e e e e e e e eeabannaeeas 57
DIBNSILY ..ottt ettt e e e e e 61
Line Width and SPacCing.........coccueiieiiiiieiiiiie e 63
VAT B =T a1 (=] PSPPSR 65
ASPECE RALIOS . ....eeeiiteeie ittt 66
2] T To IRV T PR PP 67
2O g 1=To YT T SRR 68
VI8 DBSIGN .. ——————— 69
7@ 3 =1 (o o I USRS 70
1@ I @ 11 [ | PR 71
LI (== U 0] 0= 1= 72
Materials and Finishes
SUDSHrate MatEriAlS.......coiiiiiiiiie e e 73
IMELAI COFE ...t e e e e st e e e e e s s ebbneeeeeeeeas 75
LOSS CharacCteriStiCS .....uuiiieeeiiiiiiiiiei e e e e e e s e eeeeeeeas 75
Stretchable CirCUILS. ......ooieeeeee e 76
FINAI FINISNES ..cci i e e e e 77
Special Technologies in PCB Fabrication
Embedded COMPONENES ......ccoiiiiiiiiiie ettt 79
Chip Packages, Substrates and ModUules.............ccccceeeiiiiiiiiiiiie s 80
PriNted EIECIIONICS ... ..uueiiiiie e e e 81
=41 =SSP R 81
Capital Investment Plans in the PCB INAUSEIY..........uuuiiiiiiiiiiiiiiiiieiiiieieeieeeeeeeseseseeerererene. 82
TechniCal ChallENGES .......coiiiiiie e 83

Section 3: Asia and Africa

Demographics
[C1=ToTe =1 o] o (ol R L=t oL =1T=T ] ¢= 11 0] o HO 86
ROIES Of RESPONAENTS ..t 88
Applications
Vertical ENd-Product Markets ...t 89
Product Types: Mobile vs. Installed...........ccccooiiiiiiiii e 90
OEM Technology Requirements
Emerging TECNOIOGIES .....oceiiiiiiiiiiiiee e 92

Product Requirements (Frequency, Product Life Expectancy, Cycles per Day



and TesSt ENVIFONMENT) .......uiiiiiii ittt e e ae e e e e e e 94
Board Properties and Requirements

Board ThiCKNESS ..o 96
Layer COUNES ..., 97
1= 171§/ R 101
Line Width and SPacCing......c..ceuuiuuuiiieie et a e 103
VI8 DIBMELET ...ttt ettt e e e e et e e e st e e e nneee 105
ASPECT RALIOS . ....eeieieieee ettt 106
2] 1o IV T PR RPOUPRPPPPRPN 107
BUFMEA VIBS ..eiiiiiiiie ittt ettt e e st e e st e e st ee e s nbbeeeeans 108
VB DBSION ettt ettt e et et aeee 109
11O PIECR .t 110
O COUNL ... 111
THErMal PrOPEILIES ....oeieeeiiciiieie et e e e e e e e e e e e e s rae e e e e e e e eanns 112
Materials and Finishes
SUBSErate MAtErAlS........cvvviiiiiiiiiiieeieeeeeeeeeeeeee e 113
MELAI COTE ..ttt ettt e ettt e e sttt e e s sttt e e s sbbeeeesnrbeeeeans 115
LOSS CharacteristiCs .......cooooiiiiiii, 115
SEretChable CIrCUILS. ... .uviii it 116
Final FINIShES......coo 117
Special Technologies in PCB Fabrication
Embedded COMPONENTES......ccooiiiie e 119
Chip Packages, Substrates and Modules...........cccccooiiiiiiiiiieieeiiiieeee e 120
Printed EI@CIIONICS .. ... 121
3D PHINTING c ettt 122
E-TOXUIES ... e 122
Capital Investment Plans in the PCB INAUSIIY ..........uuviviiiiiiiiiieieeieeeeeeeeeeeeeeeeeeeeeeeeee e 123
Technical ChallENGES .......oooiiiiiie et sbaee e 124

Section 4: Installed Products

Demographics
GeographiC RePreSeNntation............cuoiiiiiieiiiiiie et 126
ROIES Of RESPONAENTS ...ttt 128
Applications
Vertical ENd-Product MarketS..........oeeoiiiiiiiiieee i 129
ProducCt TYPES...cc e, 130
OEM Technology Requirements
Emerging TechnOlOgIeS ..o, 131
Product Requirements (Frequency, Product Life Expectancy, Cycles per Day
and TeSt ENVIFONMENT) ....ooiiiiiiiiiiiie ettt 133
Board Properties and Requirements
BOArd ThiCKNESS ....ccoi et e e e e e e e e e eneeees 135
LAYEE COUNTS ..ottt e e e e e et e e e e e e e ettt a e e e e e e eesbannneeas 136
DENSIY e, 140
Line Width and SPacCing ......ccucaui it a e 142
VI8 DIAMELET ...ttt ettt e et e e e et e e e ebbe e e e eneee 144
ASPECE RALIOS ...cee ettt e e e e e e e e e e aaens 145

[T o VA= T 146



(210110 I VAT= T 147

RV 1= o | o SR 148
7@ 3 = 1o o TSRS 149
O COUNL ... 150
THEIMAl PrOPEILIES ....eeiieeiiiciieeie ettt e e e s e e e e e e e e e eeeaaeeeanns 151
Materials and Finishes
SUDSErate MaterialS ......cooveiieiiiiie e e 152
Metal COre ..o 154
LOSS CharacteriSHICS ....eeeeiiureieeiiiiie e it e et e sttt ettt e et e e st e e st e e e s snneeee e 154
SEretChable CIrCUILS. ......uviii e 155
Final FINISNES.....coo o 156
Special Technologies in PCB Fabrication
Embedded COMPONENTS .......ccoiiiiiieiiiiie ettt 158
Chip Packages, Substrates and ModUIES............ccccceeviiiiiiiieie e 159
Printed EIECrONICS.....ccooiiii 160
3D PIINTING .ttt 160
E-TOXEIES .. e e e e e 161
Capital Investment Plans in the PCB INAUSHIY..........cooiiiiiiiiiieeiieceee e 162
TechniCal ChallENQES ........coo e e e e e e e e e s raeeeae s 163

Section 5: Mobile Devices

Demographics
GeographiC RePreSeNntation..........c..euoiuiiiiiiiiie it 165
Roles of RESPONAENTS .......cooeeieieeeeee 166
Applications
Vertical ENd-Product Markets...........ooouiiiiiiiiiiiiiiiiee et 167
ProducCt TYPES...cc e, 167
OEM Technology Requirements
Emerging TechnOlogIiesS ... 168
Product Requirements (Frequency, Product Life Expectancy, Cycles per Day
and TesSt ENVIFONMENT) ....ovvviiiieiiieieieieeeeeeeee et e e e e eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeees 170
Board Properties and Requirements
BOArd ThIiCKNESS ....ccoiiiiieiee e e e e e e 172
LAYET COUNTS ..ottt e e e e e e e e e e te b e e e e e e e ae bbb n e e s 173
D210 O PO OUP PP PPPPPPTPPPRP 175
Line Width and Spacing........ccooeeiiiiii i, 175
ASPECE RALIOS . ....eeiiitiie ettt et e 176
BliNd @and BUFEA VIAS ......eeiiiiiiiiiiiiiieei ettt 177
7@ 3 = 1 1o o TSRS 178
7@ 2 o 11 | S 178
BN =T o U o] =T g 1= 179
Materials and Finishes
Substrate MaterialS............ueeiiiiiii e 180
Stretchable CIFCUILS. ... 181
FINAL FINISNES ... 182

TechniCal ChallENGES .......ccoi e a e e e e e e e e e snnraaeeeeeas 183



Section 6: Trends and Challenges

Verbatim Comments from OEMS..........oooiiiiiiiiiiee et 185
Verbatim Comments from PCB FabriCators .........cccccoooiiiiiiiiiiiiiiic s 189
Appendices:
SUrVeY QUESHIONNEAIIES ... ..ueeiiiiieeiiiiieiei e ettt e et e e e e e e e e e e e e e e aanneees 193
Current IPC Market Research REPOITS.........ccvvviiiieee i et e e 213

© Copyright 2019, IPC-Association Connecting Electronics Industries, Bannockburn, lllinois. All rights reserved under both international
and Pan-American copyright conventions. Any copying, scanning or other reproduction of these materials without the prior written consent
of the copyright holder is strictly prohibited and constitutes infringement under the Copyright Law of the United States.



	TABLE OF CONTENTS
	INTRODUCTION
	About the Report
	The Survey Sample
	DEMOGRAPHICS
	Geographic Representation

	DEMOGRAPHICS
	Geographic Representation

	*Other identified as Director
	Section 3:
	DEMOGRAPHICS
	Geographic Representation

	DEMOGRAPHICS
	Geographic Representation

	*Other identified as Director
	DEMOGRAPHICS
	Geographic Representation





