Thick Film Materials:

Global Markets to 2023

September 2018

BCC Research Staff
,| Resea rch eeeeeeeeee : AVM181A




Additional segmentations and data sets available upon request. Email custom@Abccresearch.com.

Table of Contents

Chapter 1: INtrodUCTION ....coevvieeceee e e e e e e e e e e e rae e e e eeaens 1
A0 ]e 1V AT o T I @ oY [Tt 41T PSP 1
Market Definition and SCOPE Of the REPOIT......cc.uviiiieiiie et et e e e e e raaae e e s enaaeeeeas 1
T e aTe (Yo I ANE Lo [1=To ol TSRS 2
T} {e] g a g dToT o YoYU g ol T USRS 2
I [ ol o WY 11 g Vo To (o] o} .Y AR 3
GEOZraphiC BreaKAOWN. .....cci et e e e et e e e e e e e e e e eaba e e e s ataeeeeentaeeeeensaeeeennseeeeennrenas 3
F N 1Y e O <To [T 0 A T- ] SRR PRPRRNt 6
2] OOl OIU T oo gl A U=TY =T o [T 6
Related BCC RESEAICH REPOIS.....uuiiiiiciiiieiiciiiieeecittee e ettt eeeeteee e s ate e e e s ata e e e esatbeeessstaeeesnsaeeesssseeeeansseeesanssenennn 6
Chapter 2: Summary and Highlights.........ccouoeiiiiiiii e, 8
Chapter 3: Overview of Thick Film Materials Market ...........ccoeeeeevviiiiieiiriiniieeeenes 12
T oY [0 4 T o ISR 12
G A A Te [V o A DAV (oY o T g 1T o £ TP 13
Y Y = A DAY o =Y 0 ok TSP 14
DT 1V S TP PP RO PPPPPUPPTPPN 14
] 1 = [T KT PP PP OO PPPPPUPPTPIN 15
(0] o] oJo] ud¥] a1} 1 1=1 TP UUP PP 16
ValUE CHain ANGIYSIS ..vveieiiiiiee et ettt e et e e ettt e e e et e e e e eata e e e e ateee e e ssaeee e asaeeeessaseesassaeeesanssneesnnsaneenan 17
RAW IMAtEITal ANGIYSIS ..uriiiiiiiiieiiiiiie et ee e ectee et e et e e et e e e e st e e e e st be e e e s nbeeeessbaeeeansbeeesaaseeeesnseeessnnsenas 19
Chapter 4: Market Breakdown by Product TYPe .....cccvveeiieiiiiiieieeeieee e 21
OVEIVIBW ...ttt ettt ettt e e e e et be et e e e e e e e bbb teeee e e e e e anbebeeeeeeeea e nnb e s eeeaee s e anabeeeeeeeeesannsbeneeaeesesannnnes 21
History of Thick FilmM PrOCESSING .....coicciiiieciiie ettt ettt e sttt e et e e e et e e e e at e e e e eabe e e e eabeeesenbeeeeennrenas 23
oo Te {8 ot D71 710 1 o o TS 24
(670 o Lo 1T ol oY g = 15 1 TSP P R UP PP PPPT 24
T ] o] g = T P PP PUPROPTPTN 25
(D1 T] [=Tor 4 o ol - 1) OO OO O TP TSRO PPPTOPPPPPTOP 25
(011 31T S T OO O O OO PP T P POPOPPTOPRPRIPPPRTOt 25
Y Y S A P22l oV 2 o Yo [ Lot PSP 26
MKt AraCTIVENESS. .o tii ettt ettt e e st e e s bt e e sabe e s beeesabeesabeesabaeesabeesabaessbeesabeeeneas 29
Chapter 5: Market Breakdown by Application ............ceeiiiiiiiiiiiciiiie e, 32
OVEIVIBW ..ttt ettt ettt e e e e e s bbbttt e e e s e e e b e b ee e e e e s aa s sb e st e e e e s s e asbbeeeeeeesesannbbeeeeeeesesannnnnes 32
End-Uses of Thick Film Mat@rialS .......coeueiiiiiiiiiiiiie ittt ettt te e sie e s e sta e s sateesbaeesanes 33
ElECErONIC DBVICES ..tiiiiieiiieeriieeeite et ettt et e et sa bt e st e e s be e saba e s bteesabeeesabeesabeesabaeesabaesabaesnsteesabaesnsees 34
(0] o) KoY 1Yot o] o ol D=1V Lol TP SPR 34
ENEIEY DOVICES ettt ettt nanenaananan 34
SENSING DBVICES e ittt e et e e et e et e et ettt et e e et et e e et et et e e e eeeeeeeeeeeeeeeseeeeeeeeeeeaeeeeeeeeeseeeeeeees 35
F Y7o [ToF= 1 d o] o L3 SR 35
CIFCUIT BOAITS .eueieeiiee ettt ettt ettt et s e e sttt e st e st e e sab e e sabbeesabeesabaeesabeesabaesnsteesabaeensbeesataesbeeesabeeanss 35
[ F=Yotd 0T o Lol @] 5107 o T g T=1 o1 €3 UEURRt 35
Low Temperature CoO-Fired COIramiCS.....iiiiiiiiciiiieeieeeeeeiiitteeeeeessescrreeeeeeesessssteseeeaesesaansssensseassesanssnns 35
[ aTeX o)V o] | =11 ol B oAV o PPN 36

F YU 0] o X 4 Y/ 36


mailto:custom@bccresearch.com

Y= 010 £ ORUTRRPRRRRRt 36

(01 0 =T U PRUPRPTPPTN 36

Y Y S T PaT o= o1V Vo] o] [ oF: | To 3ROSR 37
Y T AN a1 = Yot £ V=T o1 PRSP 43
Chapter 6: Market Breakdown by REGIiON .........cuceviiiiiiiiiiieeiiieeeeeeiee e 45
OVEIVIBW ..ttt ettt ettt et ettt e e e e e e bbbttt e e e e e e e an bbb et e e e e s eaaaan b e e eeeeee s e anabeeeeeeeeesannsbeeeeeeesesannenes 45
Market Trends Of THIiCK FilmM DEVICES .....veiiiuiiiiieiiie ettt ettt ettt et s e sbe e s sbeesbaeenseeesnbaeesanes 46
Y Y S AT T o= o1V 2= = To T TSRS 47
LAY g U=t T ot 1T PPPPUPPPTPPORPRt 50
LU o T o= N 52

F XY T I o= o] | £ ol PP PPOTPPPRN 53
YT Lo I E=N o T AT q Ve [ AN g ok TP 56

Y Yo = AN = ot 41V =T o [P RUP PP 57
Chapter 7: Competitive LandSCape ......ocevvuuieiiiiiiiee e e e 59
POITEI’S FIVE FOICES ANGIYSIS..eiiiiiiiiiieeiiiie e ettt ettt e et e e e st e e e et re e e e e bt e e e e e abaeeeensbeeeseaseeeeenseneeennsenas 59
Threat Of NEW ENTrant ... e e bt e e e st e e e sbte e e e sabteeeesbteeesssaneansnnes 60
0T oT o] L=T g a0 1Y PP SPR 60
Degree Of COMPETITION ..uiiii et e e e e st e e e st r e e e e s taeeesstaeeesantaeeesntaeeesnnsaneesns 61
Threat Of SUDSTITULION .ueiiiiie e e s e e s sb e e e e s sbteeessbaeeaesanes 61
BUY BT PO BT ettt e e s s nnnnnan 62
oo [UToi a1V T o] o1 g V- TP 63
MArKEt SHAre ANGIYSIS. . ueiiiiiiiii ittt e e e e s e e e e s te e e e sbbeeeesabeeeessbaeeeassbeeeessaseeeesnsenessnssenas 64
Y Yo T gD I1Y7=Y (o] o] 4 aT=T oL 3PP 65
Chapter 8: Company Profiles ........uuceeeiiiiiieeecceee e 68
Appendix: Thick Film Materials Market..........coorieeiiiieeie e, 95
FAN o] o E NI Y A [T g = o I Yol o] 0 1Y/ s o -SSP 95
[0=T oo Yo 10 {ol LSRR PPPPPPPPPPPPPPPRE 95
ABOUt BCC RESEAICN ... e e e e e e eaees 97
Y oYL U = O G 2 (=TT o] o TS 98
2] OOl OIT T oY ol 2 U=TY <=1 o o o [T 98

Additional segmentations and data sets available upon request. Email custom@bccresearch.com.



file:///C:/Users/jyotidwip.nath/Desktop/AVM181A.docx%23_Toc523158966
mailto:custom@bccresearch.com

List of Tables

Summary Table: Global Market for Thick Film Materials, by Application, Through 2023 (S Millions)......... 8
Table 1 Global Market Share and Thickness of Thick Film, Thin Film, Ultrathin Film and Nano Film, 2017

.................................................................................................................................................................... 22
Table 2 Technological Milestones for Thick Film ProCessing.......c.cceeccveeeiciieee e et 23
Table 3 Global Market for Thick Film Materials, by Product, Through 2023 ($ Millions).......c.coveveeveeneeee. 27
Table 4 Global Market Share for Thick Film Materials, by Product, 2017 and 2023 (%) .......ccceevveerveeennen. 27
Table 5 Classification of Applications of Thick Film Materials ........ccoovoviiiiiiiieiiiee e, 33
Table 6 Global Market for Thick Film Materials, by Application, Through 2023 ($ Millions) ..................... 38
Table 7 Global Market Share for Thick Film Materials, by Application, 2017 and 2023 (%) .....cccceeeevveenee. 38
Table 8 Circuit Board Market for Thick Film Materials, by Country, Through 2023 ($ Millions)................ 40
Table 9 Electronic Components Market for Thick Film Materials, by Country, Through 2023 (S Millions)41
Table 10 Photovoltaic Market for Thick Film Materials, by Country, Through 2023 (S Millions)............... 41
Table 11 Automotive Market for Thick Film Materials, by Country, Through 2023 ($ Millions)................ 42
Table 12 Others Market for Thick Film Materials, by Country, Through 2023 ($ Millions) ..........ccccveenee.e. 42
Table 13 Global Market for Thick Film Devices, by Country/Region, Through 2022 ($ Millions)............... 46
Table 14 Global Market for Thick Film Materials, by Region, Through 2023 ($ Millions) .........coeveevennene. 48
Table 15 Global Market Share for Thick Film Materials, by Region, 2017 and 2023 (%)....c..ccccevvveercverennen. 48
Table 16 Americas Market for Thick Film Materials, by Country, Through 2023 ($ Millions).................... 51
Table 17 U.S. Market for Thick Film Materials, by Application, Through 2023 (S Millions) .........cccevvneeee. 51
Table 18 European Market for Thick Film Materials, by Country, Through 2023 ($ Millions) ................... 52
Table 19 German Market for Thick Film Materials, by Application, Through 2023 (S Millions) ................ 53
Table 20 Asia-Pacific Market for Thick Film Materials, by Country, Through 2023 ($ Millions)................. 54
Table 21 Chinese Market for Thick Film Materials, by Application, Through 2023 (S Millions)................. 55
Table 22 Japanese Market for Thick Film Materials, by Application, Through 2023 (S Millions)............... 55
Table 23 South Korean Market for Thick Film Materials, by Application, Through 2023 (S Millions)........ 56
Table 24 Product Mapping of Major Manufacturers of Thick Film Materials Market............cccceevvevennnenn. 63
Table 25 Global Market: Major Developments for Thick Film Materials by Manufacturers...................... 65
Table 26 Abbreviations Used in Thick Film Materials Market ..........cccoccueerviiinieiniiennieenee e 95

Table 27 Report Sources Used in Thick Film Materials Market .......ccccoveeiiiiieiiiiiiii e, 96



List of Figures

Summary Figure: Global Market for Thick Film Materials, 2017-2023 (S MilliONS)......ccoeevvevevveeeeeerrrireennn. 9
Figure 1 Key Industry Developments of Thick Film Materials Market, Since 2015 .........ccccccvveeeecieeeeenneen. 13
Figure 2 Value Chain Analysis of Thick Film Materials Market .........ccccovvieeiiiiiiiiiee e 18
Figure 3 Companies Across Value ChaiN .........cecciiiiiiiiiee et tee e et e e e tee e e e e e s s e are e e e entaee s enreeas 18
Figure 4 Global Market Share for Thick Film, Thin Film, Ultrathin Film and Nano Film, 2017 (%) ............. 22
Figure 5 Thick Film Devices: Worldwide Patent Applications and Patents Issued, 1970-2016 (Number) .24
Figure 6 Global Market Share for Thick Film Materials, by Product, 2017 and 2023 (%) .......ccccccveeecveeennen. 28
Figure 7 Global Market for Thick Film Materials, by Product, 2017-2023 (S Millions).........cccceeveveereenenne. 29
Figure 8 Global Market Attractiveness for Thick Film Materials, by Product, 2017 (%) .....ccccceevveeecveeennen. 30
Figure 9 Global Market Share for Thick Film Materials, by Application, 2017 and 2023 (%) ........ccccvvenn.e.. 39
Figure 10 Global Market for Thick Film Materials, by Application, 2017-2023 ($ Millions) ..........cccue.v..... 40
Figure 11 Global Market Attractiveness for Thick Film Materials, by Application, 2017 (%) ........ccccuvee.... 43
Figure 12 Global Market Share for Thick Film Devices, by Country/Region, 2022 (%).....ccccecceveeereevreesreenne. 47
Figure 13 Global Market Share for Thick Film Materials, by Region, 2017 and 2023 (%) ......cccceeveeeveeennen. 49
Figure 14 Global Market for Thick Film Materials, by Region, 2017-2023 (S Millions) .......ccccoeeveeveereenene. 50
Figure 15 Global Market Attractiveness for Thick Film Materials, by Region, 2017 (%) ....ccccvcvvvveeecrerennen. 57
Figure 16 Porter’s Five Forces Analysis of Thick Film Materials Market.........cccocovieieiiei e, 59
Figure 17 Global Market Revenue Share for Thick Film Materials, by Manufacturer, 2017 (%) ................ 65
Figure 18 Arraycom (India) Ltd.: Year-on-Year Revenue Growth, 2013-2014 (S Millions/%) ..........cc........ 69
Figure 19 DuPont: Revenue Share, by SeEment, 2017 (%) ...ccvveecrereiieirieeeeeerieesieeerreeesreeesaee e seeeeesveeesees 70
Figure 20 DuPont: Revenue Share, by Region, 2017 (%) ...ccccveeerreeiiieerieeeieeesieesiieeesieeesreessaeeesseeessveeesnees 71
Figure 21 DuPont: Year-on-Year Revenue Growth, 2013-2017 (S MillioNS/%) ......ccceeveereveeveeeeeereeeerennens 71
Figure 22 Ferro Corp.: Revenue Share, by End-user, 2017 (%) .....ccooveeriereieeinieesiieeeneeesieesseeeseeeesveeeseees 73
Figure 23 Ferro Corp.: Revenue Share, by Region, 2017 (%) ...ccccveevvereriereiieesieeeiee e e siee e eseee e svee e 74
Figure 24 Ferro Corp.: Year-on-Year Revenue Growth, 2013-2017 (S Millions/%) .....cccevvvvevreereevenreeneenn. 75
Figure 25 Henkel AG and Co. KFaA: Revenue Share, by Segment, 2017 (%) ...cccceevveeecreeeecieeeiieenieeecieeeeees 77
Figure 26 Henkel AG and Co. KFaA: Revenue Share, by Region, 2017 (%) .....ccccevveeecrreeccreeeiieesiee e 78
Figure 27 Henkel AG and Co. KFaA: Year-on-Year Revenue Growth, 2013-2017 (S Millions/%)........ ........ 78
Figure 28 Heraeus Holding GmbH: Revenue Share, by End-user (Excluding Precious Metal), 2017 (%) ... 80
Figure 29 Heraeus Holding GmbH: Revenue Share, by Country/Region, 2017 (%) ...cccceceevverireecreesreesreenne 81
Figure 30 Heraeus Holding GmbH: Year-on-Year Revenue Growth, 2013-2017 (S Millions/%)................. 82
Figure 31 Noritake Co. Ltd.: Revenue Share, by Segment, 2017 (%) ...ccccveeeeeerreecieeeiieeecee e 87
Figure 32 Noritake Co. Ltd.: Revenue Share, by Country/Region, 2017 (%)......cccecvvevrvereereesireecreesreesreennes 88
Figure 33 Noritake Co. Ltd.: Year-on-Year Revenue Growth, 2013-2017 ($ Millions/%) ......ccccevveveeveeneene. 89

Figure 34 Sumitomo Metal Mining Co. Ltd.: Year-on-Year Revenue Growth, 2011-2017 ($ Millions/%)..91



About BCC Research

march



About BCC Research

With our unparalleled 45-year history, BCC Research provides comprehensive analysis of global market
sizing, forecasting and industry intelligence, covering markets where advances in science and technology
are improving the quality, standard and sustainability of businesses, economies and lives.

BCC Custom Research

Our experts provide custom research projects to those working to identify new markets, introduce new
products, validate existing market share, analyze competition and assess the potential for products to
impact existing markets. With impressive academic credentials and broad and deep knowledge of global
industrial markets, our independent analysts and consultants develop the facts, figures, analysis and
assessments to inform the decisions that will move your company ahead. Confidential inquiries to:
custom@bccresearch.com or 781-205-2429.

© 2018 | BCC Research LLC AVM181A Thick Film Materials: Global Markets to 2023 | 98



DISCLAIMER

The information developed in this report is intended to be as reliable as possible at the time of publication and is of a
professional nature. This information does not constitute managerial, legal or accounting advice, nor should it be considered as
a corporate policy guide, laboratory manual or an endorsement of any product, as much of the information is speculative in
nature. BCC Research and the author assume no responsibility for any loss or damage that might result from reliance on the
reported information or from its use.

ISBN: 978-1-62296-852-7
September 2018

© 2018 | BCC Research LLC AVM181A Thick Film Materials: Global Markets to 2023 | 99





