TECHCEN 2019

Electronics Materials Information

CMP Consumables -Pads & Slurry
for Semiconductor Device Manufacturing

Supply-Chain and Materials Market Analysis
A Critical Materials Report™

Prepared by
ROBERT RHOADES, PH.D. and DIANE SCOTT, PH.D.
Edited by: Dan Tracy, PH.D.

TECHCET CA LLC
www.techcet.com
info@techcet.com
+1-480-382-8336

Control # TECHCET-CMP-SNP-CMC-050919LS © TECHCET CA, LLC 2019




TECHCET 2019 CMP Critical Materials Report

1. Table of Contents

1 EXECULIVE SUMMANY .ieuuiiiiieiiiiiieiiinieiisiieesiiirsesisirassssimsssisirsssssisssssssrsssssssssssssssnssssssssssssans 21
2 Scope, Purpose and Methodology......ccccccciiiiimmuniiiiiiiiinniiiiiiinie.. 24
7 Voo ' T 24
2.2 U To 1] 24
28 TN \V] 1=1 1 4 Vo T [o o ¥4 24
2.4 Overview of other TECHCET CIMIR™........ccccoeiieeissssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnne 24
I (Y - T (=T A @ U 1 [ Yo )L 26
3.1 WorldWide ECONOMY ...cccuueeiiiiiiiiiienmmniiiiiniiiimessssssiiiiiimessssssssissiimssssssssssssssssssssssssssssssssssssssssssss 26
3.2 Electronic GOods Market .........cccceeeeiiiiiiiiiiennnniiiiiniiineesssiiiiniiiiessssiiiisesssssssiiisssssssssss 31
3.3  Semiconductor Device OULIOOK ........ccoiiiiieemuniiiiiniiiieenmiiiiiiiiiieesiiessseessseses 37
3.4 Equipment Spending and Fab and Capital Investments..........cccccceveeiiiinniiinennnesiiiinninneesseeene. 40
4 Material Segment Trends......ccceeiiiiiiirueiiiiiiiiieniiiiiiiiieiiirssisiressssirresssssssrrennes 50
4.1 Fab Material SUPPlY/DemaNnd...........cccceerremreeeiieiicissnnreeeesessesssenneeesesesssssssnnreesssesssssnnnsessens 50
4.2 Raw Material Shortages and Supply Chain Constraints..........cccceeiiiiennnnnnsiiinninneennnsiiieninneen, 50
4.3  Technical Drivers / Material Changes and Transitions.........ccccevvceereerireiccsssneeeerereccssssnnneeeennns 50
4.4 Comment on Regional Trends/DIIVErS.......cccccereieeerrsnreeeereeieesssnnreesssessssssnseessssesssssssnnsessens 51
4.5  EHS and LOGIStiC iSSUES .ceuuuuueiiiiiiiiirmmnuisiieniiiiemmmmssiiieiiiieemsssssssssesiieesssssssssssssssesssssssssssssssssnss 52
5 CMP Slurry Supplier Market LandsSCape.......ccceuueiiiiiiinmneiiiiiinnnnssiiniiieemsiiesmseeees 54
LT O (VP27 N Yot 41V 54
5.2  New Plants and NeW ENtrants .........cccoiiiiieemueiiiiiniiiieesmeiiiiessssiisessssssiiessssssses 54
5.3  Plant Closures and Product Discontinuations.........cccccccceiiiiiniiniennnnsiiiinniinnessseinnieesssseses 55
54 NEW ENTrants ...c..ciieiiiiiiiiiiiiiiiiiiriiireiiricrre st sees e s rse s s e e asessnssssasssenssssnssssnnssrnns 55
5.5 Suppliers or parts/product line that are at risk of discontinuations ...........cccceevverevreeeveennnnn. 55
5.6  Slurry Market Size and FOrecast .........c.iiiieeuueiiiiiiiiiinennnniiiiniiiieesmiiiessssessssssses 55
5.6.1 OXide SIUrTY Market ........cccieiiiiiiiinmniiiiiiiiiiiiimiiiiemmseiiiiermmmssiiieessmsssssseesns 59
5.6.2 Y I I [T g V1Y, =T L N 60
5.6.3 Tungsten SIUITY IMarket ......coiviiiiiiiiiiiiniiiiiieniinersssiiieeesssssiissssisesssssssssssssssssssssssss 61
5.6.4 Copper and Barrier SIurry Market ........cccoiviiiiiiiiiiniininme 62
5.6.5 Cobalt SIUrry Market ........cceceiiiiiiimnniiiiiiiiiiiiiiiiesseetiieesssmsssssiimessssssssssssseesss 65
5.6.6 High-K Metal Gate (HKMG) SIUurry Market ..........eeeeeeereeeeeeemeeeneeemeeimeeiieeeieeeieeeeseessseessessseenns 65
5.6.7 Polysilicon SIUrTY Market ......cceeciiiiiiiiiiemnniiiiiiiiiiieensiiiessseeiieesssssssisessssssses 66
5.7  Supplier Market Share.........cccccccveiiiiiiiiiiinnniiiiiiiiiieeiiisssiessssessssses. 67
5.8  TECHCET Analyst Market AsSeSSmMeNt......ccccceeeiiiiiiiiiennnnniiiiiniiimesssiiimiiiieesssssiniimmesssssssss 68
5.9  Slurry SUPPlier Profil@s......ccccceeeeciiiiiiiiiiiennniiiiiiiiiieesmiiiesssisessssssiesssssssss 70
6 Sub Tier Material Supply Chain: CMP Slurry Abrasive Suppliers........ccccceeeeiiirrennnncciininennn. 72
6.1 Raw Material Sources and Status ..........cceeeeeeiiiiiiniiiieenneiiiiiiniiieesmiesseesssses 72
6.2 Abrasive SUPPlier LIStiNG ......cccceeiiiiiiiiiiiinnnniiiiiiniiiiiessiiiiiesssiiesssssssssssss 72
6.3  Supply Chain DiSrUPtion .......ccceeeeeiiiiiiiiiiienmniiiiiniiiieessiiiesssiiessssiiesssssssss 73
L |V P27 N Yot 41V 74
CMP Consumables Page 2 (of 290) © 2019 TECHCET CA, LLC

C#: TECHCET-CMP-SNP-CMC-050919LS www.TECHCET.com All Rights Reserved




TECHCET 2019 CMP Critical Materials Report

6.5  LOZISTICS ISSUES ..oiiiieeeuuneniiiiiiiiiennmnniiiiiniiiieessssssssisniiimessssssssssssiisssssssssssssssssssssssssssssssssssssssssssss 74
6.6 NEW ENTIANTS ..ccuniiiiiiiiiiiiiiircrcnreir et rre e ra s rae s rs et rs e ssasessnssssasssenssssnssssnnssnnns 74
6.7  Plants Updates-NeW........ccoiiiiiiemmiiiiiiiiiiienmmiiiiiiesssiiiesssssiiiisesssssssissiisssssssssss 74
6.8  Plant ClOSUIES .....ccceeeuueeiiiiiiiiiiennnniiiiiiiiiieessssssssisniiimesssssssssssssisssssssssssssssssssssssssssssssssssssssssssss 74
6.9  Products at risk of discONtiNUALION .........cceeiiiiiiiiiiniiisciissiiscsssssssssssssssssssssssssssssssssssssssnnns 74
6.10 TECHCET Analyst ASSESSMENT ...ccuuiiiiiiiiiiimuiiiiiiniiiienmmniiiiniiiieessmmiiimesssssssisstisesssssssss 74
6.11 Raw Material Pricing Trends .......cccoiiiiiieemeiiiiiiniiiieemmiiiiiiessssiesssssssssssses 74
N 0 \"/ [ o= Te 1Y, =T o (= g 76
7 O |V B N Yot 41V 76
7.2 Plants and NeW entrants........cccccceeiiiiiiiiiiiennneiiiiiniiiieesssiiiiiimessssiiiisesssssissiisesssssssss 76
7.3 Plant ClOSUIES .....ccceeeeueeiiiiiiiiiiennsneissiiniiiieesssssssisssiimesssssssssssssissssssssssssssssssssssssssssssssssssssssnssss 76
7.4 NEW ENTIANTS ..ccuiiiiiiiiiiiiiiiiiircirci et rr e s e s ra et rs et saasesenssssnsssenssssnssssnnssrnns 76
7.5 Suppliers or Products at risk of diSCONtiNUANCE ........ccceeerirciiscrrsnsissssssssssssensssessssssssssssssssnnnns 77
7.6  CMP Pad Market Size and FOrecast........ccccccveeiiiiiiniineennnnniiiinniiiiessssiiinniiisessssssisiimessssssses 78
7.7  Supplier Market Share.........cccccuueiiiiiiiiiiienniiiiiiiieeiisssiieessssnsisesssssssss 82
7.8 Information on other markets that share supply-chain..........cccceeivvrirrrriccrrccsrnnennneennennnennne 84
7.9  ANQlySt ASSESSIMENT...cuuuiiiiiiiiiiiniiiiiiiiiiiiessseiiiiiiiineesssessssieniiisessssssssssssiissssssssssssssssssssssssssss 84
7.10 ManUufacturing COSt DIIVEIS .....cueeeeeeeemnmemememmmmmemmmmmmmsmmemmmesmsssemsssmesmseetssssssssssssssssssssssssssssaans 85
8 CMP Pad Conditioner Market ..........ccciiieeiiiieeiiiieeiereeeeerreesereeassessenssessenssesssnssssannsnnes 88
8.1 LYy N Y ot 4 L 88
8.2  New Plants and New entrants..........cccccevuueiiiiiiiiinnnnniiiiniiiieesississsss 88
8.3 PlaNt ClOSUIES ..cceeuuueiiiiiiiiiinnnnnnissieiiiimmsssssssssesiiimssssssssssssssimsssssssssssssssssssssssssssssssssssssssssssssssss 88
8.4 NEW ENTIANTS ..ccuuiiiiiiiiiiiiiiiiircircn et rr s rra et s et rs s raessssasessassssnsssensssenssssnnssnnns 88
8.5  Suppliers or products that are at risk of discontinuance ........cccccooreeeiiiiiiiiiiiiccinieciceneeeen. 88
8.6 CMP pad conditioning disk market size and forecast .........cccccccvciiiiiiiiniinnnnsiniinniinnnennnn, 88
8.7  Supplier Market Share.........ccccceiiiiiiiiiininniiiiiiniiiiieniisssiiessssissssssssnn 90
8.8 Information on other markets that share supply-chain.......ccccciiiiiiiiiiiiiiiiiiiniiii. 92
8.9  ANAlyst ASSESSIMENT.....cciiiiiiruuniiiiiiiiiiiresmsiiisieeiiiiesssssssseeiiiirsssssssssessttessssssssssssssssssssssssssssssss 92
8.10 ManUufacturing COSt DIIVEIS ....ceeeeeeeeeememmmmmememmmemmemmmmemmemmmesmsssemsssmsssssesssssssssssssssssssssssssssasaans 93
e Y (V] ¢ Y VT T o [T ol o o} 1 [ 95
9.1 Ace Nanochem Co., Ltd ......cciiieiiiiiiiiiiineiirreieierrenneeertenneeestennsecssenssessssnsssssssnsssssssnsssssnnsnnns 95
9.1.1 Ace Nanochem Co., Ltd. - COMPaNy OVEIVIEW ........ueeiieriurieeeiiiiieeeesnireeeesssieeeesesveeeessnnnens 95
9.1.2 Ace Nanochem Co., Ltd. - BUSINESS SEEMENTES ....cccuvviiiiiiiiiee it 95
9.1.3 Ace Nanochem Co., Ltd. - Recent Company Specific News and New Product Offerings.....96
9.14 Ace Nanochem Co., Ltd. - REZIONS SEIVEM.......cciiviiiiiiiiiiiiee et eee e e 96
9.1.5 Ace Nanochem Co., Ltd. - K&y CUSTOMEIS ......cc.euuuiiiiiiiieec ettt e e e e e e e e e e e 96
9.1.6 Ace Nanochem Co., Ltd. - Fiscal Year Financial OVerview .........cccccceeeeeeeeeeecccccinniieeeeee e, 96
9.1.7 Ace Nanochem Co., Ltd.- Manufacturing Locations, Capabilities, and Certifications.......... 96
9.1.8 JVS @Nd Partnerships...ccooceuieie ittt e s s e e e e e st e e e e ares 97
9.1.9 Sales Reps and DiStribULOIS ......uiiiiiiiiiie et e e s s saaaeeees 97
9.1.10 TECHCET ANalyst ASSESSIMENT..cciiiiiiiieiiiiiieeeerciieee s sttt e e e sereeeeessbareeesssbeeeessanbeeeesssnseneeessnns 97
9.2  Anji Microelectronics Co., LEd.......ccciiiirmmmniiiiiiiiiinnnmnniiiiiiiimmmissmssssss 97
9.3  Asahi Glass Company, Ltd (AGC)......cceiiiiiiiiiiiiiiiiiiiiiiniiiiiiiisiiisiiniiiimissssissmssmssssssssssssssssssas 98
CMP Consumables Page 3 (of 290) © 2019 TECHCET CA, LLC

C#: TECHCET-CMP-SNP-CMC-050919LS www.TECHCET.com All Rights Reserved




TECHCET 2019 CMP Critical Materials Report

9.3.1 AGC - COMPANY OVEIVIEW .eiiiiieiiieeieete e e e e e e ettt et e e e e e e e e s aanrebee et eeeeeesessannnsseeeeeeaaaaeaens 98
9.3.2 AGC - BUSINESS SEEMENTS ..ceiiiiiiieeettte ettt e e e e e e e s re et e e e e e e s e e s eannreeeeeeeaeeeeeas 99
9.3.3 AGC - Recent Company Specific News and New Product Offerings ......cccceccvveeeivncveeeennnnen. 99
9.34 AGC - REZIONS SEIVEM ..neiiiiiiieiiiee ettt sttt e et e e s e e s s bbee e e e s abaee e s enaseaeesesnnrens 99
9.3.5 AGC- KEY CUSTOMEBIS ...eiiiiiieieeeeeeeiet ettt e e e e e e ettt et e e e e e e e e s nnreraeeeeeeeeeseasannssreeeaeaeaaeeeens 99
9.3.6 AGC- Fiscal Year FINanCial OVEIVIEW.......cciiiciiiiiiiiiiie e eriiee e esieee e ssree e s sbee e e s ssreee s s sares 99
9.3.7 AGC- Manufacturing Locations, Capabilities, and Certifications........ccccceecveveiriiieeeennnnen. 100
9.3.8 JVS @nd Partnerships....coocueeeiiiciieee ettt s e e e e 102
9.3.9 Sales Reps and DiStriDULOIS .......uiiiiiiiiiiee ittt e e e s nees 102
9.3.10 TECHCET ANQAlyst ASSESSIMENT..cciiiiiiiiiiiiiieeeeeciieeesssitreeesssirreeesssreeeesssareeeesssneeeessansseeesan 102

£ R - 7 . PP 102
9.4.1 BASF-COMPANY OVEIVIEW ..ceiiiiiiiiiiieiiiiieiteeee e e e e e e ettt e e e e e e e e e e snberee et eeeeeesessannnnneeeeeeas 102
9.4.2 BASF -BUSINESS SEEMENTS ..ceiiiiiiiiiiiiiiiettte e e ettt e e e e e e e e et e e e e e e e e s e s nnnreeeeeeas 103
9.4.3 BASF -Recent Company Specific News and New Product Offerings........ccceceeevcvvvevveeennee. 104
944 BASF -REGIONS SEIVEM ...coiiitiiiiiieiiiiee ettt ettt e e st e e s ssbee e e e ssbaeeeesssabeeeessanbeneessnnns 104
9.4.5 BASF -K@Y CUSTOMIEIS....ueiiiiiiieeeeeeee ettt e e e e e e e ettt e e e e e e s e e s ssbbbreeeeeeeeeesesaannnnreeeeeeas 104
9.4.6 BASF -FiNaNCial OVEIVIEW .....ciiiiiiiiieiiiiiiiee sttt ssittee et e e s s e e e s sbane e e s snbeeeessnbaeeessanns 105
9.4.7 BASF -Manufacturing Locations, Capabilities, and Certifications..........cccceeevvvevceeescveennee 105
9.4.8 JVS @nd Partnerships....coccuieiiiieiiiee ettt e e s e 106
9.4.9 1[I 20T oL PRSP 106
9.4.10 TECHCET ANQAlyst ASSESSIMENT...ciiiiiiiiiiiiiiieeeereiieeeessiireeesssitreeesssaeeeessssreeeessssaeeessansseeesan 107
9.5  Cabot Microelectronics COrp. .....ccciiiiiimemmuiiiiiiiiiimeensesiiiinniiimessssimmiimessssssssssimsssssssssssns 107
9.6  Dupont Electronic Materials.........ccoiiiiiemuuciiiiiiiiiieenniiiiiiiiieessieessessssss 107
9.7 Eminess Technologies, INC .....ccccciiiiiiiiiiinniiiiiiiiiiiinmiiiiissiissssisssssss 107
9.7.1 Eminess Technologies - COMPany OVEIVIEW ......ccoccuieeeiiiiiieesiiiieeeeeniieeeesesieeeesssveeeessnnns 107
9.7.2 Eminess Technologies -Business SEEMENTS .......cciviciiiiiiiciiiie e e e 108
9.7.3 Eminess Technologies - Recent Company Specific News and New Product Offerings...... 112
9.7.4 Eminess Technologies — ReZIONS SEIVEM ......ccuuieiiiiciiiie it e s sveee e 112
9.7.5 Eminess Technologies — Key Customers (especially electronics /chip companies)........... 112
9.7.6 Eminess Technologies — Fiscal Year Financial OvervieW.......cccoccvvvveiecieeeeisciieeessciieeee s 113
9.7.7 Eminess Technologies - Manufacturing Locations, Capabilities, and Certifications.......... 113
9.7.8 JVS @nd Partnerships...ccoccuieeii ettt e e s e 113
9.7.9 Sales Reps and DiStribULOIS .......uiiiiiiiiiiecciiee et e e e s 113
9.7.10 TECHCET ANQAlyst ASSESSIMENT...ciiiiciiiieiiiiiieieeiiiieeeessitreeessitreeesssaeeeessssneeeesssreeeessnnseneesan 114
9.8  Ferro (ANd UWIzZ) ....cciiiiiiiiiiiiiiiiiiiiiiiiiiiniiisniississssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssss 114
9.8.1 FERRO- COMPANY OVEIVIEW...ceiiiiiiiiiiiiiittteieeeee e e ettt e e e e e e e e s essnneereeeeeeeeeesessannnnneeeeeens 114
9.8.2 FERRO-BUSINESS SEEMENTS ..ceiiiiiiiiiiiiiieteeie e ettt e e e e e e e e e e e e e e e s e e snnreeeeeeas 114
9.8.3 FERRO- Recent Company Specific News and New Product Offerings .........cccceeevveevveeenee. 116
9.84 FERRO - REZIONS SEIVEM. .. ..uiiiiiiiiiiiee ettt ee ettt e e steee e s ssbae e e e sebaaeeessnbaeeessanbaneessanns 116
9.8.5 FERRO- K@Y CUSTOMIEIS ...eeeiiieeeeee ettt ettt e e e e ettt e e e e e e e e e et b et et e e e e e e sessnnnnneeeeeeas 116
9.8.6 FERRO- Fiscal Year FINanCial OVEIVIEW ......c.ocuiiiiiiiciiiiee ittt e e e s e e sveee e 116
9.8.7 FERRO- Manufacturing Locations, Capabilities, and Certifications .......cccccecovvevcivrercreennnee. 116
9.8.8 JVS @nd Partnerships....ccccuieii ittt e e e 117
9.8.9 Sales Reps and DiStribULOIS .......uiiiiiiiiii ittt e e s s nbees 117
CMP Consumables Page 4 (of 290) © 2019 TECHCET CA, LLC

C#: TECHCET-CMP-SNP-CMC-050919LS www.TECHCET.com All Rights Reserved




TECHCET 2019 CMP Critical Materials Report

9.8.10 TECHCET ANQAlyst ASSESSIMENT..cciiiiiiiiiiiiiiieeeeriiieeeessiireeesssirreeesssbreeesssneeeeesssreeeessanssneesan 118
9.9  FujiFilm Planar SOIULIONS ....ccccuuiiiiiiiiiiimnniiiiiniiiiiesnnieiiiiiesssseiiiessssissssssss 119
9.9.1 Fujifilm Planar Solutions- COMPany OVEIVIEW .......cuueeeiiciiieeiiiiiieeeeniieeeesssieeeesssveeeessnnns 119
9.9.2 Fujifilm Electronic Materials -BuSiness SEZMENTS .......ccovciviiiiiiiiiieiiriieee e sieee e 119
9.9.3 Fujifilm - Recent Company Specific News and New Product Offerings.......ccccccccvvevveenee. 119
994 FUjifilm - REZIONS SEIVEM .....eiiiiiiiiiee ettt s e e s s saree e e s senbaeeeesans 119
9.9.5 Fujifilm - Key Customers (especially electronics /chip companies).......cccccoevveeviieieennenns 119
9.9.6 Fujifilm - Fiscal Year Financial OVerviEW........cccce oottt 120
9.9.7 Fujifilm - Manufacturing Locations, Capabilities, and Certifications .........cccccvevevveevcveeennee. 120
9.9.8 JVS @nd Partnerships....coccuieeii ettt e e s naaes 120
9.9.9 Sales Reps and DiStribULOIS .......uiiiiiiiiieicciiiee et e e e s 120
9.9.10 TECHCET ANalyst ASSESSIMENT...ciiiiciiiiiiiiiiieieerciieeeessiireeessirreeesssereeesssaneeeesssreeeesssnssneeean 120
9.10 T T 0TI 0o < 121
9.10.1  Fujimi INC.-COMPANY OVEIVIEW ...ceiiiiiieiieieeeeee e e e ettt e e e e e e e reeeee e e e e e e e s s nnreeeeeeas 121
9.10.2  Fujimi INC.--BUSINESS SEEMENTS .ottt e e e e 121
9.10.3  Fujimi Inc.--Recent Company Specific News and New Product Offerings.........c.ccceeveueenne 122
9.10.4  FUjimi INC.—-REZIONS SEIVEM .....eiiiiiiiiie ittt e e s saree e e s sarreeee s 122
9.10.5  FUujimi INC.-K@Y CUSTOMIEIS ....ciiiiiiiiiiieee ettt ettt e e e et e e e e e e e e e e snreeeeeeas 122
9.10.6  Fujimi INC.--FINANCial OVEIVIEW ..ottt et e e e e e e e e e e aeeeee s 122
9.10.7 Fujimi Inc.--Manufacturing Locations, Capabilities, and Certifications ..........ccccceeeeeunneeen.. 123
9.10.8  JVS aNd PartNerships.....uueeeiiciiieei ittt e st e e s s e e s s saaee e e s asraeeessnnraeeen 123
1S O Y 11T 1= o PSSR 123
9.10.10 TECHCET ANalyst ASSESSMENT ...cciiiuiiieiiiiiiiee ettt e eriiee e siree e s siree e e s ssbee e e s ssbeeeeeenaneeas 124
9.11 Hitachi Chemical Company, Ltd........ccccuuuiiiiiiiiiniinmniiiiiiiieeeeessss 124
9.11.1 Hitachi Chemical Company, Ltd. - COMpPany OVEIrVIEW .......cccceeevvurieeeriiieeeesniiieeessseneeeeas 124
9.11.2 Hitachi Chemical Company, Ltd. -Business SEEMENTS ........ccceverriiiiieiiiiiieec e 126
9.11.3  Hitachi Chemical Company, Ltd. - Recent Company Specific News and New Product
Offerings 127
9.11.4 Hitachi Chemical Company, Ltd. - RegIioNs SErved ........cccocuviiiiriiiiieiiiiiee e 128
9.11.5 Hitachi Chemical Company, Ltd. - Key CUStOMErS........ceviiriiieiiiriiiieeeerieeeeesireeessvreee e 128
9.11.6 Hitachi Chemical Company, Ltd. - Fiscal Year Financial Overview.........cccccccevcvveeerrcnnenennn 128
9.11.7 Hitachi Chemical Company, Ltd. - Manufacturing Locations, Capabilities, and Certifications
128
9.11.8  JVS aNd PartNerships.....uueeeiiciiieie ittt sritt st e st e e s s sbre e e s s sabe e e e s ssbaeeessnnraeee s 130
9.11.9 Sales Reps and DistribULOrS ......cciviiiiiiiiiiiiie s e e s sreeee s 130
9.11.10 TECHCET ANalyst ASSESSMENT ...cciiiiuiiieiiiiiiiee ittt e e eriee e e esiree e s s siree e e s s sbee e e s ssbeeeesenaneees 131
9.12 ] S 1Y T o 30 T T N 132
9.12.1 ISR Corporation - COMPaNY OVEIVIEW ........ceeeeieiiiiiieiiiiiieeteeeeeeeeeeiiereeeeeeeeseesseeenseeeeeeas 132
9.12.2 ISR Corporation - BUSINESS SEEMENTS........cuiiiiiiiiiiiiiiiieeete e et e e e e e e e e ee e 133
9.12.3 JSR Corporation - Recent Company Specific News and New Product Offerings ............... 133
9.12.4  JSR Corporation - REGIONS SEIVEM.......ccoiiuiiiiiiiciiiie ettt e s seee e e sree e e s sanreeee s 134
9.12.5 ISR Corporation - KeY CUSTOMEIS .......uueiiiiiiiiieeeeee ettt e e e e e e et e e e e e e e e e s s nnreeeeeeas 134
9.12.6 ISR Corporation - Fiscal Year Financial OVervieW .........ccccceeeeeeeeieiccciiiiiieeeeee e 134
CMP Consumables Page 5 (of 290) © 2019 TECHCET CA, LLC

C#: TECHCET-CMP-SNP-CMC-050919LS www.TECHCET.com All Rights Reserved




TECHCET 2019 CMP Critical Materials Report

9.12.7 JSR- Manufacturing Locations, Capabilities, and Certifications (of electronic materials &

FEIATERA PIANTS) ..t e e et e e e ettt e e e e e e bte e e e e e bbeeeeeeantaeeeeesabeeeaeeansreeaeennsrens 134
9.12.8  JVS aNd PartNerships.....uueee ittt st e s e s st e e s s sare e e e s snbaeeessnrraeee s 135
9.12.9  Sales Reps and DistribULOrS .......ciiiiiiiiiiiiiiee ittt e e s srreee s 135
9.12.10 TECHCET ANalyst ASSESSMENT ...cciiiiuiiieeiiiiiiee e ittt e eriiee e ssire e e s s siree e e e ssbee e e s ssbeeeesenaneeas 135
9.13 KC Tech Company, Ltd. .....ccceeeeiiiiiiiiiiiennniiiiiiiiiieesmsiiiesssssiisesssssssssimssssssses 136
9.13.1 KC Tech Company, LTD COMPaNy OVEIVIEW.......ueeiiiiiuiriieiiiiieeeesiiieeesssiieeeesssseeeessnssseeees 136
9.13.2  KC TECH -BUSINESS SEEMEBNTS...ciiiiiiiiiiiiiiiiteeee e e e e e ettt et e e e e e e e e s snbereeeeeeeeeeeessaannreeeeeeas 136
9.13.3 KC TECH -Recent Company Specific News and New Product Offerings ........ccccccccvveveunens 138
9.13.4  KC TECH -REGIONS SEIVEM. .....uviiiiiiiiiiiee ittt ettt e s sttt e e st e e s ssare e e s ssaaeeeesssraeeessnnsaeeeean 138
9.13.5  KC TECH -K@Y CUSTOMELS ...eeeiiiiiieiieeeiiiitetteee e e e e e s ettt et e e e e e e s e s enbereeeeeeeeeeesssannnnreeeeeens 138
9.13.6  KC TECH -FiNanCial OVEIVIEW .....ccocuiiiiiiiiiiiieesiieee s ssiiree s st e e s s e e s ssiree e e ssabaeeessnnnaeee s 139
9.13.7 KC TECH -Manufacturing Locations, Capabilities, and Certifications ............cccevcvvvercunens 139
9.13.8  JVS aNd PartNerships. .. .uueee ittt e s s e s s e e s s abae e e s s nrraeee s 141

S TR Y 11T 0= o USRS 141
9.13.10 TECHCET ANalyst ASSESSMENT ...cciiiiiiieiiiiiieee ettt e erreee et e e s s siree e e e ssbee e e s ssbeeeesenanees 141
9.14 LAV ofo TN 6 1 3« - T4 1 142
9.14.1 Nalco Company (Ecolab) - COompany OVEIVIEW .......cccceeeecuieeriieeeeiiee e e see e see e seeeesieee e 142
9.14.2 Nalco Company (Ecolab)-Business SEEMENTS .........eevcuieeeiieeriieeeeee e e sreeeseeeeseeeeseeee s 142
9.14.3 Nalco Company (Ecolab)- Recent Company Specific News and New Product Offerings... 143
9.14.4 Nalco Company (Ecolab)- REIONS SEIVEd ........ccccuieeiiiieiiie et see e 143
9.14.5 Nalco Company (Ecolab)- Key CUSLOMENS.........eeeciieeiiieeeiiieeieeeeteeeteeestee e seeeeseeeeeeree e 143
9.14.6  Nalco Company (Ecolab)- Fiscal Year Financial OVerview ........ccccccceveveevceeesieeescieeescneenns 143
9.14.7 Nalco Company (Ecolab)- Manufacturing Locations, Capabilities, and Certifications....... 144
9.14.8  JVS and PartNerships......ueeeiiciiiiii ittt e s s e e s e e s s nraee e s 144
9.14.9  Sales Reps and DistribULOrS ......cciviuiiiiiiiiiiie et e e s sareeee s 144
9.14.1 O TECHCET Analyst ASSESSMENT.......uiiiiiiiiiireiiiiiieeeeriree e s sstre e e s sserreesssareeeesssreeeessansseeesan 145
9.15 NItta-Haas, INC. ..cieeeeiiieieiiiieeicitriccrreencerreneeestenesessenessessenssssssenssssseensssssesnsssssennssassanns 145
9.15.1 Nitta Haas Incorporated (formerly Rodel Nitta Company) - Company Overview ............. 145
9.15.2  Nitta Haas Incorporated -BuSiNeSs SEGMENTS .......ccevcuririiiiiiieeiiiiiieeeesieeeessireeeesssnnneeees 145
9.15.3  Nitta Haas Incorporated - Recent Company Specific News and New Product Offerings .. 145
9.15.4 Nitta Haas Incorporated - REGIONS SEIVEd.......ccuuieiiiiiiiiiiiiiieee et 145
9.15.5 Nitta Haas Incorporated — Key CUSTOMES ......cuuieiiiiciiiieeiiiieeeesriieeesssiiee e e s sreeeessnnreeee s 146
9.15.6  Nitta Haas Incorporated — Fiscal Year Financial OVerview ........cccccceevvviieeeeiniieeeesscineeennn 146
9.15.7 Nitta Haas Incorporated - Manufacturing Locations, Capabilities, and Certifications ...... 146
9.15.8  JVS aNd PartNerships.....uueeeiiciiiiei ittt siit st e s st e e s s e e s s saae e e e s s tbae e e s snrraeee s 146
9.15.9  Sales Reps and DistribULOrS .......civiuiiiiiiiiiiee ettt e e s sraeee s 146
9.15.10 TECHCET ANalyst ASSESSMENT ...cciiiitiiieeiiiiiiee e rciiee e eriiee e esree e s s saree e e e ssbee e e s ssbeeeesenanees 146
9.16 Samsung SDI ( formerly Cheil)......ccceviiiiiiiiiiiiiiiiiiiii e 147
9.16.1 Samsung SDI (formerly Cheil) Company OVEIVIEW .......ccccveeevueeeeceeeeeieeesieeesneeeseeeeseeeens 147
0.16.2  -BUSINESS SEEMENTS .. .eeeeeeeeeeieee ettt e e e e e e e et e e e e e e e e e eeeeeeas 148
9.16.3 Recent Company Specific News and New Product Offerings.........cccccveveveerrcieencieeescneens 149
9.16.4  REEIONS SEIVEM ....eiiiiiiiiiiee ettt ettt ettt e et e e s sttt e e s s atae e e s ssabeeeessaanteeeesanstaeeesannssanesan 149
9.16.5 Key Customers (especially electronics /chip COMPaNIies) .......cccceevvevieicieereesireeseeereeen, 149
CMP Consumables Page 6 (of 290) © 2019 TECHCET CA, LLC

C#: TECHCET-CMP-SNP-CMC-050919LS www.TECHCET.com All Rights Reserved




TECHCET 2019 CMP Critical Materials Report

9.16.6  Fiscal Year FINaNCial OVEIrVIEW.........uuiiiiiiiiiie ettt ettt st e e s saeee e e s saraeeessnssaeee s 149
9.16.7 Manufacturing Locations, Capabilities, and Certifications (of electronic materials &related
plants) 150

9.16.8  JVS aNd PartNerships......ueeeiiciiiieiiiiiiie sttt st e s e s s e s s sare e e e s sabae e e s s nrraeee s 150
9.16.9  Sales Reps and DistribULOrS ......cuiiiiiiiiiiiiiiee et e e s areee s 151
9.16.10 TECHCET ANalyst ASSESSMENT ...cciiiiuiiieeiiiiiiee ettt e e ereee e e siree e s s siree e e e ssbee e e s ssbeeeesenanees 151
9.17 L] 1171 T 1P 151
9.17.1  Sinmat- COMPANY OVEIVIEW ...ceiiiiiiiiiiiiiiitteeee e e e e e ettt e e e e e e e e s ree e e e e e e e e e e s sensnreeeeeeas 151
9.17.2  SiNMat-BuSiNeSS SEEMENTS....cciiiiiiiiiee et e e e e e 152
9.17.3 Sinmat- Recent Company Specific News and New Product Offerings...........cccvevevvvercunenns 153
9.17.4  SINMAL - REGIONS SEIVEM ......ueiiiiiiiiiiie ettt e s s ee e e e s ssbeeeessnsreeee s 153
9.17.5  SiNMat- KEY CUSTOMEIS ....eeiiiiiiiiiiiieeettet ettt e ettt e e e e e e e e e ree et e e e e e e e e s s nnnnreeeeeeas 153
9.17.6  Sinmat- Fiscal Year Financial OVErVIEW ........couccuuiiiiiiiiieieiiiiieeeeeiieee s e e s sveeee s 153
9.17.7 Sinmat- Manufacturing Locations, Capabilities, and Certifications.........cccccecevevcerercnneens 153
9.17.8  JVS and PartNerships......ueeeiiciiiiiiiiiiiie sttt et e s s e s s e e s s saae e e e s sabae e e s e nnraeee s 153
9.17.9  Sales Reps and DistribULOrS ......ccoviciiiiiiiiiiiieeciiiee st e e s snreee s 154
9.17.10 TECHCET ANalyst ASSESSMENT ...cciiiitiiieiiiiiiiee ettt e eriiee e esiree e s s sree e e s ssbee e e s ssbeeeesenanees 154
9.18 Yo 1011 s = 11 I o T K« PP 154
9.18.1  Soulbrain - COmMPaNY OVEIVIEW ......uuiiiiiciiiieeeieiiieeessitreeessstreeesssreeeessssseeeessssseeeesssssseeesas 154
O.18.2  BUSINESS SEEMENTS ...ttt ettt et e e ettt e e e e e e e e s s e ree e e e e e e e e e e s s nnnnneeeeeeas 156
9.18.3 Recent Company Specific News and New Product Offerings........ccccceveveveeeiceenceeescneenns 160
9.18.4  REGIONS SEIVEM .ceiiiii ettt e e e e e e e e es ettt re e e e e e e e e e ee e aabebaaeaeaaaaeeeesannrnrraeneees 160
9.18.5 Key Customers (especially electronics /chip COMPaNIs) .......ccccveevveveesiiesiesireesee e, 160
9.18.6  Fiscal Year FINaNCial OVEIrVIEW.........uuiiiiiiiiiie et eriitee sttt e e e e s s saaae e e s saraeeessnnseeee s 160
9.18.7 Manufacturing Locations, Capabilities, and Certifications..........ccccceeeeeciieeeecciiiiee e, 161
9.18.8  JVS aNd PartNerships.....uueeeiiciiiiii ittt sttt e s st e e s s e e s s sare e e e s stbae e e s snnraeee s 162
9.18.9  Sales Reps and DisStribULOrS ......cciviuiiiiiiiiiiie ettt e e s s araeee s 162
9.18.10 TECHCET ANalyst ASSESSMENT ...cciiiitiiieeiiiiiiee e rciiee e eriiee e esree e s s saree e e e ssbee e e s ssbeeeesenanees 162
9.19 =T V1 N 163
9.19.1 VERSUM- COMPANY OVEIVIEW ..ceiiiiiiiiiiiiiiiteeeeeeeeeeieiierteeteeeeeesssssnseseeeeeeeeseesssannnnreeeeeens 163
9.19.2  VERSUM-BUSINESS SEEMENTS ..ceiiiiiiiiiiiiitiietee et e e ettt et e e e e e e e ree et e e e e e e e e s s nnreeeeeeas 163
9.19.3 VERSUM- Recent Company Specific News and New Product Offerings........ccccccccvvevcunenne 165
9.19.4  VERSUM - REZIONS SEIVEM ....uvviiiiiiiiieeiiiiieee sttt e s sttt ee e ssiiae e e s sseaeeessssnaeeessssaeeessnnsseeesan 165
9.19.5  VERSUM- K@Y CUSTOMEIS.....eiiiiiiiiiieieiiiitteteee e e e e e ettt et e e e e e e e e s ettt e e e e e e e e s sannnneeeeeens 165
9.19.6 VERSUM- Fiscal Year Financial OVEIrVIEW ......ccccuvieiiiiiiiiiieiiiieee e eciieee s ssiieee e svee e s seneee s 165
9.19.7 VERSUM- Manufacturing Locations, Capabilities, and Certifications (of electronic materials

A I Y =T I = ol ) U PR USSR PPPRRRIOt 166
9.19.8  JVS aNd PartNerships.....uueeeiiciiiiei ittt sttt e st e e s st e e s s saae e e e s sabaeeesenanraeee s 166
9.19.9  Sales Reps and DistribULOrS ......cciiiuiiiiiiiiieee ettt e s sarreee s 167
9.19.10 TECHCET ANalyst ASSESSMENT ...cciiiiuiiieiiiiiiiee e sttt e srieee e siree e s seree e e e ssbee e e s ssbeeeessnaneeas 167
10  Abrasive Supplier Profiles.......cccccceeiiiiiiirmiiiiiiininnsiiiiiiniensss 169
10.1 Ace NanOChem CO, Ltd........cccceeiiiiiiiiiiiceciiieieicrreneeiereennsecseensseessenssesssenssssssenssssssensssnnes 169
10.2 Asahi Glass Company, Ltd ......cccccveeiiiiiiiiiiinnmiiiiiiiiiiiimmmiemsiessss 169
10.3 BaiKOWSKI ...eiiiiiiiiniiiiiiiiiiiiiiiiiniiieniiieiiniisisesiineessnssssissssiieeessssssssssssssesssssssssssssssssssssssssns 169
CMP Consumables Page 7 (of 290) © 2019 TECHCET CA, LLC

C#: TECHCET-CMP-SNP-CMC-050919LS www.TECHCET.com All Rights Reserved




TECHCET 2019 CMP Critical Materials Report

10.3.1  Baikowski - COMPANY OVEIVIEW .....ccccuiiiiiiiiiiiei ittt eeiiee e esiee e siee e e sbee e e s s sbee e e s e sanees 169
10.3.2  Baikowski -BUSINESS SEEMENTS ....cciiiiiiiiii ittt e e e 169
10.3.3  Baikowski - Recent Company Specific News and New Product Offerings.........c.ccccuueue..ee. 170
10.3.4  Baikowski - REGIONS SEIVEM .......uviiiiiiiiiiei ittt e e e e 171
10.3.5 Baikowski - K&Y CUSEOMEIS....cccuviiiii ittt et s e e e s s sbee e e s e sanees 171
10.3.6  Baikowski - Fiscal Year Financial OVErVIEW........ooccuveeiiiiiiiee et 171
10.3.7 Baikowski - Manufacturing Locations, Capabilities, and Certifications (of electronic
Materials & related PIants) ... et e e e e e nres 171
10.3.8  JVS @nd Partnerships.....cccuuieiiiiiiiie ettt st e s e bre e e e e nnaes 172
10.3.9 Sales Reps and DistribULOIS .....c.uviiiiieiiiiei ittt e e e s s sbee e e e e nanees 172
10.3.10 TECHCET ANalyst ASSESSMENT ...cciiiiuiiieiiiiiiiee ittt e eriiee e e siree e s saree e e s ssbee e e s ssbeeeeesnanees 172
10.4 (=1 <o A 0o T e To T -1 4 o Y o PP 172
10.4.1 Cabot Corporation - COmMPaNY OVEIVIEW........cceevvuiieeirririieeeiiiieeeessiieeeeessreeeesssneeeessssssees 172
10.4.2  Cabot -BUSINESS SEEMENTS...ccciiuiiieiiiiiiiee ittt e e errree e s rbee e e s s stre e e s s sabee e e e ssabeeeesssseeeessnnnees 173
10.4.3 Cabot - Recent Company Specific News and New Product Offerings..........cccceeevvvreveeenee. 173
10.4.4  Cabot - REGIONS SEIVEA......uiii ittt e e s e ree e e e s bee e e s s sbee e e s snnseees 174
10.4.5 Cabot - KEY CUSTOMENS . .uuviiiiiiiiiie e ieiitee sttt e ettt e e s s sbte e e s s s abee e s e ssabee e e s ssbeeaessnanneas 174
10.4.6 Cabot - Fiscal Year FINancial OVEIVIEW .......cuueeiiiiiiiiiiiiiieee ettt e e s e e 174
10.4.7 Cabot - Manufacturing Locations, Capabilities, and Certifications (of electronic materials &
FEIATERA PIANTS) ..t e e et e e e et te e e e e e bt e e e e e ebteeeeeeentesaaeenateeeaeeansreeaeennsrens 175
10.4.8  JVS and Partnerships.....cccuueeeiiiiiiiei ettt ettt e st e s s e e e s s bee e e e e nannes 176
10.4.9 Sales Reps and DistribULOIS ......uviiiiiiiiiiei ettt e e s e 176
10.4.10 TECHCET ANalyst ASSESSMENT ...cciiiiuiieeiiiiiiiee e eciieee e eeiiee e e siree e e s srree e e s ssbee e e s ssabeeeesenanees 177
10.5 Eka Chemical/AKzZO NODEI ..........ueuueeeeeeeeeneneneeeneeneeeeeeeeeeeeeeeeeeeeeeeesaeesseeessessssssssesssssssssssanns 177
10.5.1 Eka Chemical / Nouryon - COmMpany OVEIVIEW .........cccueeueerieerieenieesreesseesteessessseessnssseens 177
10.5.2  EKQ -BUSINESS SEEMENTS....uiiiiiiiiiiieeiiiiiee e eeitee e st e e sttt e e s s sbte e e s s s abee e e e ssabeeeesssabeeeessnnnees 178
10.5.3  Eka - Recent Company Specific News and New Product Offerings .........cccccovevivvercvneennee. 179
10.5.4  EKQ - REZIONS SEIVEU....ciicuiiiieiiiiiie ettt ettt e e s s sate e e s e s e e e e sabeea e s ssabeeeeeenaneens 179
10.5.5  EK@- KEY CUSTOMEIS ..eiiiiiiiiieeiiiiieee e eeiitee s s ettt e e s s sitte e e s ssbee e e s ssbbeeesssnbeeeessabenaessnaseeeessnnssens 179
10.5.6  Eka - Fiscal Year Financial OVErVIEW .......ccovciiiiiiiiiiiee ettt esiee e e s e e s 179
10.5.7 Eka - Manufacturing Locations, Capabilities, and Certifications (of electronic materials &
FEIATERA PIANTS) ..ttt e e e et e e e e e e bt e e e e eebbeeeeeeesbeeeaeeeataeeaeeansreeaeennsrens 180
10.5.8  JVS @nd Partnerships.....ccccuueiiiiiiiiiei ettt e e bee e e s s bee e e e e nannes 180
10.5.9 Sales Reps and DistribULOIS ........uiiiiiiiiiiei ittt e e s s e e s e 180
10.5.10 TECHCET ANalyst ASSESSMENT ...cciiiitiiieiiiiiiiee e ettt e eriee e s siree e e s seree e e s ssbee e e s ssbeeeesenanees 181
10.6 EIKEIM ASA ...oiiiiiiiiiiieitiiiitianiieeeiieeesnnssssisestineesssssssssssssssesssssssssssssssssssssssssssssssssssssssssss 182
10.6.1  Elkem ASA: COMPANY OVEIVIEW ..ccciviviiieiiiiiiieeeeiiieeeessieeeessssteeesssnseeessssseneesssseeesssssseees 182
10.6.2  Elkem ASA -BUSINESS SEEMENTS ...cciiiiiiiieiiiiiiieeeeiiieee e sriee e e s sstteee s s ssareee e e ssbeeeesssseeeessnnsees 182
10.6.3  Elkem ASA - Recent Company Specific News and New Product Offerings........ccccccuee.ee. 183
10.6.4  EIkem ASA - REZIONS SEIVEM ... ..uviiiiiiiiiiee ittt e e st e e s s bee e e s sbee e e s s s beeeesenaneees 183
10.6.5 Elkem ASA - Key Customers (especially electronics /chip companies)......cccccceveveveernenns 183
10.6.6  Elkem ASA - Fiscal Year Financial OVervIiEW........cccuueiiiieiieeeiiniiiee et e e 183
10.6.7 Elkem ASA - Manufacturing Locations, Capabilities, and Certifications (of electronic
Materials & related PIants) ........oo i e e e e et a e e eanres 184
CMP Consumables Page 8 (of 290) © 2019 TECHCET CA, LLC

C#: TECHCET-CMP-SNP-CMC-050919LS www.TECHCET.com All Rights Reserved




TECHCET 2019 CMP Critical Materials Report

10.6.8  JVS @nd Partnerships.....cccuueieiiiiiiiei ettt ettt e e s s e e e e e 184
10.6.9  Sales Reps and DistribULOIS .......uuiiiiiiiiiiee ittt e e s s sbee e e e e sanees 185
10.6.10 TECHCET ANalyst ASSESSMENT ...cciiiiuiiieiiiiiiiee e ettt e ereee e et e e s eree e e e ssbee e e s ssbeeeesenanees 185
10.7 EVONIK INAUSEI@S AG....cciiiiiimmuniiiiiiiiiiimmmmiiiiiiiiiiemmmmisiiimesmssssstiimessssssssissiissssssssssss 185
10.7.1  EVONIK- COMPANY OVEIVIEW ....uuiiiiiiiitiieeeeeeeeeiiiiitt et e e e e e e s e s esaisbeeeeeeeeeeeessssnnssseeeaeeeaesaanns 185
10.7.2  EVONIK-Business Segments (put all biz segments and description, not just electronics).185
10.7.3  EVONIK- Recent Company Specific News and New Product Offerings .......cccccecvvrrveenee. 186
10.7.4  EVONIK - REGIONS SEIVEM....ciiiiiiiiiiiieiiiee ettt ettt e et e e st e e s e s bee e e s s sbee e e s snaneees 187
10.7.5 EVONIK- Key Customers (especially electronics /chip companies) .......cccecceeveevceeveesnens 187
10.7.6  EVONIK- Fiscal Year Financial OVErVIEW ........cceiiviiieieiiiiiiee et esieee et e e e e 187
10.7.7 EVONIK- Manufacturing Locations, Capabilities, and Certifications........cccccceevcvevreveeenee. 187
10.7.8  JVS @nd Partnerships.....ccccuueiiiiiiiiiei ittt e e s s e e s e ee e e e e nannes 189
10.7.9 Sales Reps and DistribULOIS .......uviiiiieiiiie ettt e e s s e e s e 190
10.7.10 TECHCET ANalyst ASSESSMENT ...cciiiciiiieiiiiiiiee ittt e eriiee et e s s seree e e e ssbee e e s ssbeeeesenanees 190
10.8 Fuso Chemical CoOMPAaNY .....ccccueiiiiiiiiiiinnnniiiiiiiiimeesssiiiiiimessssiiimsessssssssimsessssses 190
10.8.1 Fuso Chemical Company, Ltd.-Company OVEIVIEW .........ceeveriiuieeeirriiieeeerieeeeesnieeee e e 190
10.8.2  Fuso Chemical Company, Ltd.--BUSINESS SEEMENTS......ccuueviiiiiiieeiiriiee e erieee e e 191
10.8.3  Fuso Chemical Company, Ltd.--Recent Company Specific News and New Product Offerings
192
10.8.4 Fuso Chemical Company, Ltd.--RegioNns SErved..........ccccueeiiiriiieiiiniiieee et 192
10.8.5 Fuso Chemical Company, Ltd.--Key CUSEOMErS .......ceeiriiiireiiiiiieeeercieee e esrieee e esiee e e e 192
10.8.6  Fuso Chemical Company, Ltd.--Financial OVervieW.........ccccovecuieeiiiniiieee st 192
10.8.7 Fuso Chemical Company, Ltd.--Manufacturing Locations, Capabilities, and Certifications
193
10.8.8  JVS @nd Partnerships.....cccuueeiiiiiiiiei ettt ettt e e e s s e e e e s s e e e e nnaes 193
10.8.9  SAlES REPS coiiutiiiii ittt ettt e ettt e e e e e s e e e st e e e s a b be e e e e s be e e e e s bea e e e e nbraeeeenanrees 193
10.8.10 TECHCET ANalyst ASSESSMENT ...cciiiiuiiieiiiiiiiee e ittt e esieee e s esiree e s s seree e e s ssbee e e s ssbeeeesenanees 193
10.9 General Engineering and Research............cccvvvuuiiiiiiiiiinnnnnniiiiniinnsss. 194
10.9.1 General Engineering and Research-Company OVEIVIEW ........cueevevrcuieeeeeriiieeeessniieeeeenneens 194
10.9.2 General Engineering and Research--Business SEZMEeNtS........ccccevevrciieeeeriiieeeeesniieeeeenneens 194
10.9.3 General Engineering and Research--Recent Company Specific News and New Product
Offerings 194
10.9.4 General Engineering and Research--Regions Served........cccccocveeiiiviiieiiiriiienecencieee e 195
10.9.5 General Engineering and Research--Key CUStOMErS ........cccovviieeiiiriiieeeeniiieee e eniieee e 195
10.9.6 General Engineering and Research--Financial OVervieW........cccccvvecveeiieveiieee e 195
10.9.7 General Engineering and Research--Manufacturing Locations, Capabilities, and
00T o 41 Tor= Y o -SSP 195
10.9.8  JVS and Partnerships.....ccccuueeiiiiciiiiii ettt st e e s s e e e e nanaes 195
10.9.9  SAlES REPS coiiutiiiii ittt ettt ettt e st e e s e e e s e e e st e e e e n b be e e e e e be e e e e e beae e e e nbeaeeeennrees 195
10.9.10 TECHCET ANalyst ASSESSMENT ...cciiiiuiiieiiiiiiiee e sttt e srieee e siree e s seree e e e ssbee e e s ssbeeeessnaneeas 195
0RO 1T - T o 196
10.10.1 W.R. Grace & Company -Company OVEIrVIEW .........ceccuuuimiiiiieeeeeeeeeeiiiiereeeeeeeeeeseeeeneees 196
10.10.2 W.R. Grace & Company -Business SEZMENTS........ooviiiiiiiiiiiiiie et e e 196

10.10.3 W.R. Grace & Company -Recent Company Specific News and New Product Offerings 197

CMP Consumables Page 9 (of 290) © 2019 TECHCET CA, LLC
C#: TECHCET-CMP-SNP-CMC-050919LS www.TECHCET.com All Rights Reserved




TECHCET 2019 CMP Critical Materials Report

10.10.4 W.R. Grace & Company -RegIiONS SEIVE........ccuuiiiiriiuiiieeiiiieeeeeiee e e ebee e e 197
10.10.5 W.R. Grace & Company -Key CUSTOMEIS .....cccuiiiiiiiiiiiiiiiiiieeeee e e e e eeerereeeee e e e e e s e 198
10.10.6 W.R. Grace & Company -Financial OVErVIEW ..........cccueeiiiriiieieiniiiiee e sseee e 198
10.10.7 W.R. Grace & Company -Manufacturing Locations, Capabilities, and Certifications ....198
10.10.8 JVS anNd Partnerships..cccuiieei e s e e st e e s s earee e e e e 198
10.10.9 1[I 2= oL PRSPPI 199
10.10.10 TECHCET ANalyst ASSESSMENT ...ccciicuiiieiiiciieeeeeiiieeeesrieeeesssrteee e s ssareeeeessbeeeeessbeeeessnanees 199
10.11  MEICK/EIMD ....cceeeeueeeeeeeeneeeeeeeeeeeeeeaseesseasssssssssssssssssssssssssssssssssssssssssssssssssssssssnssnsssnnssnnnnnnns 200
10.11.1 Merck KGaA / EMD - COMPANY OVEIVIEW......cccuveiueieiieeriieeieesieesiteesseesreessnesseessesssseesens 200
10.11.2 Merck KGaA / EMD -BUSINESS SEEMENTS ......ecveeiurieiieriieeieesieesiteesseesreessnesseessesssseeses 200
10.11.3 Merck KGaA / EMD - Recent Company Specific News and New Product Offerings ...... 201
10.11.4 Merck KGaA / EMD - REZIONS SEIVEM ......ccvuvieieeiiiieiieriee et estteesteesteesveesteesreesteessreeneeas 201
10.11.5 Merck KGaA / EMD - KeY CUSTOMETS ...cccveeiureeieeiieeteesieeecteesteessteesaeesveessaessseesseessseensnns 201
10.11.6 Merck KGaA / EMD - Fiscal Year Financial OVervieW .........ccccceeveeveeecieeseescieesiee e, 201
10.11.7 Merck KGaA / EMD - Manufacturing Locations, Capabilities, and Certifications .......... 202
10.11.8 JVS and Partnerships .o uiieee et e s e e s s eree e e e e 203
10.11.9 Sales Reps and DiStriDULOIS .....ciiiciiiiiiiiiiiee et e e e s 203
10.11.10 TECHCET ANalyst ASSESSMENT ..ccciiictiiieiiiciiieeeeiieeeeesrriee e s ssiteee s s ssareeeeessbeeeesssbeeeessnanees 203
10.12  Mitsui Mining and SMelIting Co ......ccceiiiiiiimnniiiiiiniiniiiiiieniisesiieeessssssssssssseessans 203
10.12.1 Mitsui Mining and Smelting Company OVEIVIEW .......ccuviveiviiieeeiiiiireeesseieeeesssreeeeesnans 203
10.12.2 Mitsui Mining and Smelting -Business SEEMENTS ......occuviiiiiiiiiiiii i 204
10.12.3 Mitsui Mining and Smelting -Recent Company Specific News and New Product Offerings
204
10.12.4 Mitsui Mining and Smelting -Regions SErved ........ccccvvciiiiiiiiiieis e 204
10.12.5 Mitsui Mining and Smelting -Key CUSTOMEIS......c.uviviiiciiiiiiiiiee et e e 205
10.12.6 Mitsui Mining and Smelting -Financial OVErVIEW ........ccceeiiviiieeiiiniiieee e eiieee e 205
10.12.7 Mitsui Mining and Smelting -Manufacturing Locations, Capabilities, and Certifications
205
10.12.8 AV [ o I - [ A 1Y 5] o 11 PP PPPPUPRP 207
10.12.9 1[I 2= oL PRSPPI 209
10.12.10 TECHCET ANalyst ASSESSMENT ..ccciiiiuiiieiiiiiieeeeriiteeeesriieeesssiteee s s ssreeeeessbeeeesssbeeeessnnnees 209
10.13  NAICO COMPANY ..iiiiieunnniiiiiiiiiiennmmeiiseeiiiiesssmsssiisesiimeesssssssssettteesssssssssssssssesssssssssssssssssssnns 209
10.14 NanoPhase Technologies COrporation ..........ccccceiiiiiirmnsiiieniiiienmniiees 209
10.14.1 Nanophase Technologies Corporation - Company OVEIVIEW .........ccceeeevrciieeeriiiiieeeennans 209
10.14.2 Nanophase Technologies Corporation -Business Segments (put all biz segments and
description, NOT JUST ElECTIONICS) ..oiiuiiiiei ettt ettt e e et e e e e et e e e e e eeabae e e e eesbeeeaaenes 210
10.14.3 Nanophase Technologies Corporation - Recent Company Specific News and New
oo [0 Tot A @] (=T g gV SR PP PR 210
10.14.4 Nanophase Technologies Corporation - Regions Served.........cccccvvciveeeiiciienesiiciieenennnns 210
10.14.5 Nanophase Technologies Corporation - Key CUSTOMErS ......cc.eevviivciieeiiiciiieneeiiiieeee s 210
10.14.6 Nanophase Technologies Corporation - Fiscal Year Financial Overview ...........cccceeu.u. 211
10.14.7 Nanophase Technologies Corporation - Manufacturing Locations, Capabilities, and
00T o 41 Tor= Y o -SSP 211
10.14.8 JVS aNd Partnerships ..o uiieei et e e s s eree e e e e 211
CMP Consumables Page 10 (of 290) © 2019 TECHCET CA, LLC

C#: TECHCET-CMP-SNP-CMC-050919LS www.TECHCET.com All Rights Reserved




TECHCET 2019 CMP Critical Materials Report

10.14.9 Sales Reps and DiStriDULOIS ....cciiiciiiieiiciiiee et s e e e 211
10.14.10 TECHCET ANalyst ASSESSMENT ...cciiicuiiieiiiiiieeeerciieeeesrriee e e ssrreee s e ssnreeeeessbeeeesssreeeessnnnees 211
10.15  Precision Colloids, LLC.........ciiiieeiiiiiimeiiiiienniieiienesiereensseeseenssesseenssssssnnssessssnssessssnssesssnnssanes 212
10.15.1 Precision Colloids, LLC - COMPaNy OVEIVIEW ......c.uuiviircuiiieeiiiiiieeeeeieeeeseeieeeesssveeeessnnn 212
10.15.2 Precision Colloids, LLC -BUSINESS SEEMENTES ......cvcuiriiiiriiiieeeiiiieeeeeriiree e seieeee s ssreeeeesaes 212
10.15.3 Precision Colloids, LLC - Recent Company Specific News and New Product Offerings..212
10.15.4 Precision Colloids, LLC - REZIONS SEIVEd ........cccivcuiiiiiiiiiiieei it eeiree e ssieee e ssveee e 212
10.15.5 Precision Colloids, LLC - KE&Y CUSTOMEIS.......uueiiircuiiieeiiiiieeeseriieeeessiireeessesteeeessnnveeeessnnns 212
10.15.6 Precision Colloids, LLC - Fiscal Year Financial OVerview .........cccccccceeeeiiececciinnineeeeeeeeenn, 212
10.15.7 Precision Colloids, LLC - Manufacturing Locations, Capabilities, and Certifications...... 213
10.15.8 JVS and Partnerships ..o uiiee ettt e s s ree e e e e 213
10.15.9 Sales Reps and DiStriDULOIS .....ciiiciiiiiiiciiie et e e s 213
10.15.10 TECHCET ANalyst ASSESSMENT ...cciiviuiiieiiiiiiieeeeiiieeeesriieee e ssiteee s s sareeeeessbeeeesssbeeeessnnnees 213
(018 ST 1101 2T €] o T 11 N 213
10.17  ShOWA DENKO ..cciiiiirennniiiieiiiiiennnnniiieeiiiiemssssssissesiimeesssssssssssssseesssssssssssssssesssssssssssssssssssnns 213
10.17.1 Showa Denko K.K. - COMPaNy OVEIVIEW.......cccuuiieiiiiiiieeeeiiieeeessiieeeessireeesssneeeessnneens 213
10.17.2 Showa Denko K.K. — BUSINESS SEEMENTS.....ccciiiiiiiiiiiiiieeiiiieeeerriieeeessiieeeessreeeeesnneeas 214
10.17.3 Showa Denko K.K. - Recent Company Specific News and New Product Offerings ........ 215
10.17.4 Showa Denko K.K. - REZIONS SEIVEd ........uuiiiiiiiiiiiiiiiiee ettt 215
10.17.5 Showa Denko K.K. - Key Customers (especially electronics /chip companies) .............. 215
10.17.6 Showa Denko K.K. - Fiscal Year Financial OVervieW.......ccoccveveiriiveeeiiniiieeeesiieee e 215
10.17.7 Showa Denko K.K. - Manufacturing Locations, Capabilities, and Certifications (of
electronic materials & related Plants) .....ccuueiii it 216
10.17.8 JVS aNd Partnerships ..o et e e st e e s s eree e e e e 220
10.17.9 Sales Reps and DiStriDULOIS ....cciiiciiiiiiiiiiee e e e e e 220
10.17.10 TECHCET ANalyst ASSESSMENT ...cciiiitiiieiiiiiiieeeeiieeeeesriieeesssiteee e s sareeeeessbeeeesssbeeeessnnsees 220
10.18  SOIVAY SA...eeeiiiiiiiiiiiiiiiiieeniiinesssssiieetiitetssssssssssstttessssssssssssttteessssssssssssttsessassssssssssssesnnnns 221
10.18.1 SOIVaY-COMPANY OVEIVIEW ....eiiiiiiiiiieeiiiiieeeesiteeeeessirteesssnreeeesssareeeessssseeesssssseeeesssssens 221
10.18.2 SOIVAY -BUSINESS SEEMENTS ....veiiiiiiiiieeiiiiee e ettt e esitee e e s srre e e e sbee e e s esnbeeessssbeeeeesnaneens 221
10.18.3 Solvay -Recent Company Specific News and New Product Offerings..........cccccecuveennenn. 221
10.18.4 SOIVAY -REGIONS SEIVEM ...coueiiiiieiciiiee e e e ree e s s s bee e e e s nanees 222
10.18.5 SOIVAY -KEY CUSEOMEIS...ciiiiiiiiieiiiitite e ettt e sreee e e et e e e s sabre e e s s bt e e s e ssbeeeesssbeeeeesnanens 222
10.18.6 SOIVay -FINANCIal OVEIVIEW .....iiiiiiiiieiciiee ettt e e e aree e s s sbee e e e s naneeas 222
10.18.7 Solvay -Manufacturing Locations, Capabilities, and Certifications........cccccceeeeeiiiecnnnins 222
10.18.8 JVS and Partnerships ..o eeiiee ettt e e s s bee e e e e 223
10.18.9 1[I 2= oL PRSPPI 228
10.18.10 TECHCET ANalyst ASSESSMENT ..ccciiictiiieiiiiiiieeeriiieee e st e e e ssireee e s saree e e e ssbeeeesssbeeeessnanees 229
10.19 UK ADrASiVeS ...cciiiiieeunniiiieniiiiemmsmniiiiniiiiemsmsssissisiiieessssssssstimeesssmsssssssssssesssssssssssssssssssnns 229
10.19.1 UK Abrasives, INC. -COMPAaNY OVEIVIEW ........ceviircuiieeeiiiiieeeesiiieeeesssieeeesseieeeesssnseseessanns 229
10.19.2 UK Abrasives, INC. -BUSINESS SEEMENTS .....c.uviiiiiiiiiiee ettt seieee e eree e e ssreee e 229
10.19.3 UK Abrasives, Inc. -Recent Company Specific News and New Product Offerings.......... 232
10.19.4 UK Abrasives, INC. ~REZIONS SEIVEM......ccciviiiiiiiiiiiiiee ettt ssree e e s ssreee e e saes 232
10.19.5 UK Abrasives, INC. -KeY CUSTOMETS .....uiiiiiiiiiiie ittt sciieee e sritee e e siiee e e s seteee e s ssbeeeeesans 232
10.19.6 UK Abrasives, InC. -Financial OVEIVIEW ...........uuuiiiiiiiiee ettt eeeecvrrreee e e e 232
CMP Consumables Page 11 (of 290) © 2019 TECHCET CA, LLC

C#: TECHCET-CMP-SNP-CMC-050919LS www.TECHCET.com All Rights Reserved




TECHCET 2019 CMP Critical Materials Report

10.19.7 UK Abrasives, Inc. -Manufacturing Locations, Capabilities, and Certifications.............. 232
10.19.8 JVS and Partnerships oo ittt e e s s nree e e e e 232
10.19.9 1[I 2 =T oL PRSP 232
10.19.10 TECHCET ANalyst ASSESSMENT ...cciiictiiieiiiiiiieeercireeeesrtieeeessrreee s s sareeeeessbeeeesssbeeeessnanees 233
10.20  Universal PhOtONICS ......ciiiiiiiiiiimuniiiiiiiiiiiiinmiiiiiieiiiieemsmssieiiiiemsmmsssesiisesssmssssssssseessnns 233
10.20.1 Universal Photonics COMPany OVEIVIEW .......ccivvcuiieeeiiiiiieeesiiieeeessiieeeesseieeeesssveneessnnns 233
10.20.2 Universal Photonics -Business SEEMENTS. ......ccivvcuiiiiiiiciiiiei it e e 233
10.20.3 Universal Photonics -Recent Company Specific News and New Product Offerings ...... 235
10.20.4 Universal Photonics -RegIONS SEIVEd........cuviiiiiiiiiiie et 235
10.20.5 Universal Photonics -Key CUSTOMENS ....ciiiiiiiiiiiiiiiee ettt erieee et e e s sveee e 235
10.20.6 Universal Photonics -Financial OVerVIEW ........ccovcuiiieiiiciiiieccciieee e seee e 235
10.20.7 Universal Photonics -Manufacturing Locations, Capabilities, and Certifications .......... 235
10.20.8 JVS anNd Partnerships ..o uiieee et s e e e e s s sabee e e e e 236
10.20.9 1[I 2= oL PRSPPI 236
10.20.10 TECHCET ANalyst ASSESSMENT ..ccciiiitiieeiiiiiieeeeriiieeeeseiieeesssiteee s e sareeeesssbeeeesssbeeeessnnnees 236
10.21  Wacker Chemie AG ......ccceieiiiiiemmmmiiiiiiiiiemssssssiieiiiiieesssssissetiieesssssssssssssssesssssssssssssssssssnns 237
10.21.1 WACKER- COMPANY OVEIVIEW ..ceiiiiiiiiiiiieittete e e e e e ettt e e e e e e e e s e ssnnrereeeeeeaeeesessaannnnns 237
10.21.2 WACKER-BUSINESS SEEMENTS ..coiiiiiiiiiiiiititteee ettt e e e e e ee e e e e e e e e e e e s nnnee 237
10.21.3 WACKER- Recent Company Specific News and New Product Offerings...........ccceeunee.. 238
10.21.4 WACKER - REZIONS SEIVE ....vviiiiiiiiiieeeciiiee ettt e e s s e e s e aree e s s sabeee e e s naneeas 239
10.21.5 WACKER- Key Customers (especially electronics /chip companies).........ccceeveevvennnnee. 239
10.21.6 WACKER- Fiscal Year Financial OVErviEW.......ccuuiviiiiiiieeeiiiieeeesiieee et e s s sieee e 239
10.21.7 WACKER- Manufacturing Locations, Capabilities, and Certifications..........cccceecvveennenn. 239
10.21.8 JVS aNd Partnerships ..o et e e st e e s s eree e e e e 240
10.21.9 Sales Reps and DiStriDULOIS ....cciiiciiiiiiiiiiee e e e e e 240
10.21.10 TECHCET ANalyst ASSESSMENT ..ccciiicuiiieiiiiiieeeeeiiiee e e sriieeeessireee s s ssnreeeeessbeeeesssbeeeessnnsees 240
11  CMP Pad Supplier Profiles .......cccceeeiiiiiiimmuiiiiiiiinnnniiiniiiieniissems 241
11.1 3M Corporation - see section 12.1. BelOW.......cccceueiiiiiiiiiiiennneniiiiniiiieesmseesss 241
11.2 (=1 o 1Y/ T0f o T=] 1= ot € o T 1ot N 241
11.2.1 Cabot Microelectronics - COmMPany OVEIVIEW ........cevieviiiieeiiriieeeeeriiieeeesieeeesssveeeesssneees 241
11.2.2  CABOT-BUSINESS SEEMENTS ....iiieietiie e ettt e e e e e e e e ee e e e e e e e e s s e snrnreeeeeeeeeeaenns 242
11.2.3  Electronic materials products offered:........ccceeoieiiee i 242
11.2.4 CABOT- Recent Company Specific News and New Product Offerings.........cccccecvevrevennee. 242
11.2.5 CABOT - REZIONS SEIVEM ...viiiiiiiiiieiieiiiee ettt ettt et e e e stee e e s s s abe e e e s sabee e e s s sbeeeeesnannes 242
11.2.6 CABOT- Key Customers (especially electronics /chip companies).......cccceeeveveerceeneesnens 243
11.2.7 CABOT- Fiscal Year FINancial OVEIVIEW ......c.ueeviiiiiiiiiiiiiiee et erieee e e e 243
11.2.8 CABOT- Manufacturing Locations, Capabilities, and Certifications (of electronic materials &
FEIATERA PIANTS) ..t e ettt e e e et te e e e e ebt e e e e e ebbaeeeesaateeeeeeeabeeeaeeansreeaeennsres 243
11.2.9  JVS and Partnerships.....cccuueie ittt ettt e s e s e e e s s sbee e e e e nannes 244
11.2.10 Sales Reps and DiStriDULOIS .....ciiicviiiiiiiiiie et e e s 244
11.2.11 TECHCET ANalyst ASSESSMENT ...cciiiiuiiieiiiiiiiee e ittt e eeiiee e s stree e s s siree e e s ssbee e e s ssbeeeeeesanees 245
11.3 Dupont (Formerly DOW-DUPONL) ......ccuueeememmmmeenmennmmnnnennmmmmmmmsmmmmssssssssssssssssssssssssssssssssssssses 245
11.3.1  DuPoNt COMPANY OVEIVIEW ....euiiiiiiiiiiiieeeeeeeeeeiiiiettte e e e e e s e s eeinbeeteeeeeeesesessannrsneeeeeeeeeeaanns 245
11.3.2  DUPONt-BUSINESS SEEMENTS .. ..ttt e e e e et e e e e e e e e e 246
CMP Consumables Page 12 (of 290) © 2019 TECHCET CA, LLC

C#: TECHCET-CMP-SNP-CMC-050919LS www.TECHCET.com All Rights Reserved




TECHCET 2019 CMP Critical Materials Report

11.3.3  DuPont- Recent Company Specific News and New Product Offerings........cccccecvvreveeenee. 249
11.3.4  DUPONE - REGIONS SEIVEM ...ceiiiiiiiiei ittt et e e s e e e s rbee e e s s sbee e e s s sanees 249
11.3.5  DUPONt- KEY CUSTOMEBIS.ccciiiiieiiiieteeete e e e ettt e e e e e e e e e ettt e e e e e e s e s sanrnreeeeeeeaeeeens 249
11.3.6 DuPont- Fiscal Year Financial OVErvIEW .....c..cceiiviiiiiiiiiiiiee ettt esieee e 249
11.3.7 DuPont- Manufacturing Locations, Capabilities, and Certifications (of electronic materials
A I Y (=T I =T ol ) OO UURRRRPPPPRRRIOt 250
11.3.8  JVS @nd Partnerships.....ccccuueeiiiiiiiie ittt e e s e e e e e nannes 250
11.3.9  Sales Reps and DistribULOIS .......uviiiiiiiiiiee ittt ssbee e e s e nanees 251
11.3.10 TECHCET ANalyst ASSESSMENT ...cciiiciiiieiiiiiiiee e sciiee e e eeiiee e esiree e s s seree e e e ssbee e e s ssbeeeeeenanees 251
114 EMiNess TEChNOIOZIES ......ccuvvuuuiiiiiiiiiiriniiiiiiiniiieeiniiissniineessssissssiieesssssssssssssssssssssssssns 252
L1141 SEE SECLION L0, ..eeeieiiiiiiiiieee ettt e e e ettt e e e e e e e e s et b et et e eeeeesessannrnneeeeeeeeeeeanns 252
115 Fujibo HoldIngs, INC. ...ccoiiiiiiiuniiiiiiiiiiiiinniiiiiniiieessniiissniieeessssssiisssissesssssssssssssssssssssssssns 252
11.5.1  Fujibo Holdings, INC.- COMPANY OVEIVIEW ......ccciviiiiieiiiiiieeeeiiieeeeesieeeeesieeeesssveeeesesaneees 252
11.5.2  Fujibo Holdings, INC.-BUSINESS SEEMENTS......uviiiiiiiiiieiiiiiee et 253
11.5.3  Fujibo Holdings, Inc.- Recent Company Specific News and New Product Offerings ......... 253
11.5.4  Fujibo Holdings, INC.- REGIONS SEIVEM.......ovcuiiiiiiiiieie ettt 253
11.5.5 Fujibo Holdings, Inc.- Key Customers (especially electronics /chip companies) ............... 253
11.5.6  Fujibo Holdings, Inc.- Fiscal Year Financial OVerview .........ccccccoviviveeieeeeiiecccciinieeeeeee e 253
11.5.7 Fujibo Holdings, Inc.- Manufacturing Locations, Capabilities, and Certifications (of
electronic materials & related Plants) .....cc.ueeii i e 254
11.5.8  JVS @nd Partnerships.....ccccuuieiiiiiiiiei ettt st e s et sbe e e s s e e e e nanaes 254
11.5.9 Sales Reps and DistribULOIS .......uuiiiiiiiiiiei ettt see e s s sbee e e s s 254
11.5.10 TECHCET ANalyst ASSESSMENT ...cciiiiuiieeiiiiiiiee e eciieee e eeiiee e e siree e e s srree e e s ssbee e e s ssabeeeesenanees 255
11.6 IVT Technologies Co, LEd. ......ccvveiiiiiiiiiimmniiiiiiniiiniimmiiiiiieemmmssiieessssessssssss 255
11.6.1 IV Technologies Co., Ltd. (IVT) - COMPany OVEIrVIEW........ccccuveevveeeriieeenieeeeieeesieeesveee e 255
11.6.2  IVT -BUSINESS SEEMENTS c.ceiiiiieiiieettteee ettt e e e e e e e ettt et e e e e e e s s sanrnreeeeeeeaaeeans 255
11.6.3  IVT- Recent Company Specific News and New Product Offerings.........cccccecevvevcivvencrenennee. 255
11.6.4  IVT —REEIONS SEIVEM .coiieiiiii ittt ettt ettt e e s s sbte e e s s st e e e s sabee e e s s sabeeeeeenannes 255
11.6.5 IVT- Key Customers (especially electronics /chip companies)........cccceveeeereeveesceenensineens 255
11.6.6  IVT- Fiscal Year FInancial OVEIVIEW .......cciovciiiiiiiiiiiieeeiiieee sttt esieee e e e s siee e e s 256
11.6.7 IVT- Manufacturing Locations, Capabilities, and Certifications (of electronic materials &
(=] EY =T o] F=1 o PSR 256
11.6.8  JVS @nd Partnerships.....cccuuiiiiiiiiiiei ittt e e s bee e e s s e e e e nanaes 256
11.6.9  Sales Reps and DistribULOIS .......uviiiiiiiiiiei ittt e s s s e e e e 256
11.6.10 TECHCET Analyst AsSeSSMEeNt.....cccciiiiiiimmmiiiiiiniiiinmmmiiiiiiiiiemmmmmiiiemmmmssiseessns 256
11.7 JSR Micro -see Section 10 under slurry SUpplier ........ccceeeiiiiiiiiiiinniniieniiiiee. 256
11.8 L T = Tl I < T3 0o T « 256
11.8.1  Planar Labs Corp. - COMPany OVEIVIEW ...ccc.ueeiiiiiiieeeiiiiiieeessiieeeessiieeeeessveeessssneeeessnnnnes 256
11.8.2  Planar Labs Corp.-Busingss SEEMENTS ......cccuuiiiiiiiiiiie ittt e e e 257
11.8.3  Planar Labs Corp.- Recent Company Specific News and New Product Offerings.............. 257
11.8.4  Planar Labs Corp.- REGIONS SEIVEM .......cciiivcuiiiiiiiiieie ettt e s 257
11.8.5 Planar Labs Corp.- Key Customers (especially electronics /chip companies).........c......... 257
11.8.6  Planar Labs Corp.- Fiscal Year Financial Overview (if available, more critical for new
SUPPIIBIS) — ettt ettt ettt e e e ettt e e e e et e e e e e e t—eeeeeaa—aeeeeaaab—eaaeaaabaeaeeaanbareaeaantaeeaeaanrraeaann 257
CMP Consumables Page 13 (of 290) © 2019 TECHCET CA, LLC

C#: TECHCET-CMP-SNP-CMC-050919LS www.TECHCET.com All Rights Reserved




TECHCET 2019 CMP Critical Materials Report

11.8.7 Planar Labs Corp.- Manufacturing Locations, Capabilities, and Certifications (of electronic

materials & related PIAants) ........oo i et e e e e e nres 257
11.8.8  JVS @nd Partnerships.....cccuieiiiiiiiiiei ettt st e e et s e s e e e e e nanaes 258
11.8.9 Sales Reps and DistribULOIS .......uviiiiieiiiiei ittt e e s s sbee e e s e 258
11.8.10 TECHCET ANalyst ASSESSMENT ...cciiiiuiiieeiiiiiiee e ittt e eriiee e ssire e e s s siree e e e ssbee e e s ssbeeeesenaneeas 258
11.9 0= LT S 0 eT g 0T = 4o L3 258
11.9.1 Rogers Corp. - COMPANY OVEIVIEW ....cciiiiiiiiiiiiiiiietiteeeeeeeeeeieiirereeeeeeeeessessannrsseeeeeeeesesanns 258
11.9.2 Rogers Corp. -BUSINESS SEEMENTS......cciiiiiiiiiieeee ettt re e e e e e e 258
11.9.3 Rogers Corp. - Recent Company Specific News and New Product Offerings .................... 259
11.9.4 Rogers Corp. - REGIONS SEIVEM.....ccciiicuiiiii ittt e e s s bee e e e s snees 259
11.9.5 Rogers Corp. - Key Customers (especially electronics /chip companies) .......ccccccvevveenenns 260
11.9.6  Rogers Corp. - Fiscal Year Financial OVeIrVIEW .........cueivecuiieiiiiiiieeeeriiee e esieeee e 260
11.9.7 Rogers Corp. - Manufacturing Locations, Capabilities, and Certifications ...........c.c.......... 260
11.9.8  JVS @nd Partnerships.....ccccuueiiiiiiiieei ettt ree e e s e e e e e nanaes 261
11.9.9 Sales Reps and DistribULOIS .......uviiiiieiiiie ittt s e e e s e sanees 261
11.9.10 TECHCET ANalyst ASSESSMENT ...cciiiciiiieiiiiiiiee ittt e erieee e esree e s s siree e e s ssbee e e s ssbeeeesenanees 262
11.10  Sekisui VOItEK .....ccvvvvuuueiiiiiiiiiiiiiiiiiciniiiniiniiiiinniineesssssssseesineesssssssssssssssessssssssssssssseensnns 262
11.10.1 Sekisui Voltek - COMPANy OVEIVIEW .......uuviiiiiiiiieeiiiiiieeessirteeesssieeeessssreeesssseeeessnanees 262
11.10.2 Sekisui VOItek-BusineSS SEEMENTS ....cciviuiiiiiiiiiiee ettt e e e e s sbee e e s e naneeas 263
11.10.3 Sekisui Voltek- Recent Company Specific News and New Product Offerings................ 263
11.10.4 Sekisui Voltek- REGIONS SEIVEd ........coiiviiiiiiiiiiiec et 264
11.10.5 Sekisui VOItek- KeY CUSTOMEIS......uuiiiiiiiiiiee ettt e e e siree e s s sbee e e s s naneeas 264
11.10.6 Sekisui Voltek- Fiscal Year Financial OVervieW .......ccccveviiiciieiiiniiiieeeenieee e eseee e 264
11.10.7 Sekisui Voltek- Manufacturing Locations, Capabilities, and Certifications.................... 264
11.10.8 JVS and Partnerships ..o eeiiee ettt e e s s bee e e e e 264
11.10.9 Sales Reps and DiStriDULOIS .....ciiiciiiiiiiiiiec et e e e e 264
11.10.10 TECHCET ANalyst ASSESSMENT ...cciiicuiieeiiriiiieeeiiireeeesriieeeessrieee e s sstreeesessbeeeesssreeeessnanees 265

0 000 I O I T T 4 T3 N 265
11.11.1 Thomas West - COMPANY OVEIVIEW.....covcuiiieeiiiiiieeeeiiieee e eriieeeessiieeeeessbeeeesssneeeesssnees 265
11.11.2 Thomas West - BUSINESS SEEMENTS.....ccvciiiiiiiiiieee e eriieee et eerre e e sree e e s e e e e e 266
11.11.3 Thomas West - Recent Company Specific News and New Product Offerings................ 267
11.11.4 Thomas West - REZIONS SEIVEM ........iiiiiiiiiiiiiiiieee e 267
11.11.5 Thomas West - Key Customers (especially electronics /chip companies) ..........cceue.. 267
11.11.6 Thomas West - Fiscal Year Financial OVerVIEW ........cccueviiiiiiiiei e 267
11.11.7 Thomas West - Manufacturing Locations, Capabilities, and Certifications ................... 267
11.11.8 Thomas West - JVs and Partnerships......ccceieiicieie e 267
11.11.9 Thomas West - Sales Reps and Distributors ........ccoovvcieiiiiiiiie e 267
11.11.10 TECHCET ANalyst ASSESSMENT ...cccivctiieeiiiciieeeieiiieee e sriiee e s ssrreee e s sareeeeesbeeeesssbeeeessnanees 267
12 CMP Disk Supplier Profiles......cccccceeeiiiiiirmuiiiiiiiiinniiiiiiinieniimsss 268
12.1 311 0o 4« - o 268
12.1.1  3M - COMPANY OVEIVIEW ittt e e e e e ettt e e e e e e e e s s ee et et e eeaeesessnnrnneeeeeeeaeeeans 268
12.1.2  3M - BUSINESS SEEMEBNTS ..cciiiiiiieetteeee e ettt e e e e e e e e et et e e e e e e s e s nnrnreeeeeeeeeeeenns 268
12.1.3 3M - Recent Company Specific News and New Product Offerings........cccccecvvveviveercreeennne. 268
12.1.4  3M - REZIONS SEIVEU ...cciiiiiiie ittt ettt ettt e e st e e s e s e e e e sabe e e e s ssbeeeesenanneas 268
CMP Consumables Page 14 (of 290) © 2019 TECHCET CA, LLC

C#: TECHCET-CMP-SNP-CMC-050919LS www.TECHCET.com All Rights Reserved




