
US010344391B2 

( 12 ) United States Patent 
Liu et al . 

( 10 ) Patent No . : US 10 , 344 , 391 B2 
( 45 ) Date of Patent : Jul . 9 , 2019 

( 54 ) FE - NI - P - RE MULTICOMPONENT ALLOY 
PLATING LAYER , AND 
ELECTRODEPOSITION PREPARATION 
METHOD AND APPLICATION THEREOF 

( 52 ) U . S . CI . 
CPC . . . . . . . . . . . . C250 3 / 562 ( 2013 . 01 ) ; B32B 15 / 015 

( 2013 . 01 ) ; C25D 3 / 56 ( 2013 . 01 ) ; C25D 5 / 34 
( 2013 . 01 ) ; C25D 21 / 12 ( 2013 . 01 ) ; C25D 

21 / 14 ( 2013 . 01 ) 
( 58 ) Field of Classification Search 

. . . . . . . . . . . . . . . . C25D 3 / 562 ; C25D 3 / 56 
( Continued ) 

® ( 71 ) Applicant : INSTITUTE OF METAL 
RESEARCH CHINESE ACADEMY 
OF SCIENCES , Liaoning ( CN ) 

CPC . . . . . . . . . . . . . . . 

( 56 ) References Cited ( 72 ) Inventors : Zhiquan Liu , Liaoning ( CN ) ; Di Wu , 
Liaoning ( CN ) ; Liyin Gao , Liaoning 
( CN ) ; Jingdong Guo , Liaoning ( CN ) U . S . PATENT DOCUMENTS 

( 73 ) Assignee : INSTITUTE OF METAL 
RESEARCH , CHINESE ACADEMY 
OF SCIENCES , Liaoning ( CN ) 

3 , 271 , 276 A * 9 / 1966 Di Guilio . . . . . . . . . . . . . . . . . C25D 3 / 56 
148 / 312 

5 , 013 , 411 A * 5 / 1991 Minowa . . . . . . . . . . . . . . . . H01F 1 / 0577 
148 / 102 

2005 / 0263216 A1 * 12 / 2005 Chin . . . . . . . . . . . . . . . . . . . C22C 45 / 02 
148 / 304 

( * ) Notice : Subject to any disclaimer , the term of this 
patent is extended or adjusted under 35 
U . S . C . 154 ( b ) by 844 days . 

FOREIGN PATENT DOCUMENTS 

( 21 ) Appl . No . : 14 / 784 , 177 
CN 
CN 

1051060 A 5 / 1991 
1978710 A 6 / 2007 

( Continued ) 
( 22 ) PCT Filed : Oct . 24 , 2013 

OTHER PUBLICATIONS PCT / CN2013 / 085885 ( 86 ) PCT No . : 
§ 371 ( C ) ( 1 ) , 
( 2 ) Date : Oct . 13 , 2015 

Li et al . , “ Effects of Rare Earth on Composite Ni - Fe - P - RE Alloy 
Coating , " Electroplating & Pollution Control ( Jul . 2007 ) , vol . 27 , 
No . 4 , pp . 1 - 10 . ( Year : 2007 ) . * 

( Continued ) ( 87 ) PCT Pub . No . : WO2015 / 054930 
PCT Pub . Date : Apr . 23 , 2015 Primary Examiner — Edna Wong 

( 74 ) Attorney , Agent , or Firm — Smith , Gambrell & 
Russell , LLP ( 65 ) Prior Publication Data 

US 2016 / 0053396 A1 Feb . 25 , 2016 

( 30 ) Foreign Application Priority Data 

Oct . 16 , 2013 ( CN ) . . . . . . . . . . . . . . . . . . . . . . . . . . 2013 1 0489128 

( 57 ) ABSTRACT 
An Fe - Ni - P - RE multicomponent alloy plating layer , 
electrodeposition preparation method , and plating applica 
tion . The alloy plating layer obtained via electrodeposition 
contains elements Fe , Ni , P and RE , with the following mass 
percentages Fe 16 % - 65 % , Ni — 25 % - 70 % , combined Fe 
and Ni - 63 % - 91 % , RE 1 . 6 % - 25 % , and the balance being 
P . The plating solution mainly contains the following com 

( Continued ) 

( 51 ) Int . CI . 
C250 3 / 56 
B32B 15 / 01 

( 2006 . 01 ) 
( 2006 . 01 ) 

( Continued ) 

R AYMAPLATIN 
alegos 

Ex.1020 / IPR2022-00117 / Page 1 of 15 
APPLE INC. v. SCRAMOGE TECHNOLOGY, LTD.

f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


US 10 , 344 , 391 B2 
Page 2 

101353790 A 
S6167754 A 

H01 - 180994 
H0729734 A 

1 / 2009 
4 / 1986 
7 / 1989 
1 / 1995 

ponents : ferrous salt , nickel salt , NaH2PO2 , REC13 , H2B03 
and Na2C H307 . A multicomponent alloy plating layer of 
different components can be obtained by adjusting the main 
salt and complexing agent in the plating solution and by 
adjusting the process Enabled is controllable adjustment to 
the components of the obtained plating layer while saving 
costs , improved characteristics such as the thermal expan 
sion coefficient , electrical property , magnetic property , etc . , 
and products and methods very suitable for applications in 
the field of micro - electronics . 

OTHER PUBLICATIONS 

13 Claims , 9 Drawing Sheets 

( 51 ) Int . CI . 
C25D 5 / 34 ( 2006 . 01 ) 
C25D 21 / 12 ( 2006 . 01 ) 
C25D 21 / 14 ( 2006 . 01 ) 

( 58 ) Field of Classification Search 
USPC . . . . . . . . . . . . . . . . . . . . . . . 205 / 258 , 259 
See application file for complete search history . 

International Search Report for PCT / CN2013 / 085885 , dated Jul . 29 , 
2014 in English & Chinese Language . 
Written Opinion of the International Search Authority dated Jul . 29 , 
2014 for International Patent Application No . PCT / CN2013 / 085885 
( 5 pages in Chinese with English Translation ) . 
International Preliminary Report on Patentability dated Apr . 16 , 
2016 for International Patent Application No . PCT / CN2013 / 085885 
( 6 pages in Chinese with English Translation ) . 
Chinese Search Report for Chinese Patent Application No . 
2013104891284 dated Feb . 29 , 2016 ( 1 page ) . 
Chinese Office Action for Chinese Patent Application No . 
2013104891284 dated Apr . 1 , 2016 ( 5 pages in Chinese with 
English Translation ) . 
Li , Jin - hui , et al . Effects of Rare Earth on Composite Ni - Fe - P - RE 
Alloy Coating . Electroplating & Pollution Control . 2007 . vol . 27 , 
No . 4 , pp . 12 - 13 . English abstract on p . 1 . 
Weng , Sen - Lin , et al . Mechanism of Electro Deposition of Fe - Ni - P 
Alloy . Journal of Huaqiao University ( Natural Science ) . 2007 . vol . 
28 , No . 3 , pp . 275 - 277 . English abstract on p . 3 . ( 56 ) References Cited 

FOREIGN PATENT DOCUMENTS 
CN 101311307 11 / 2008 * cited by examiner 

Ex.1020 / IPR2022-00117 / Page 2 of 15 
APPLE INC. v. SCRAMOGE TECHNOLOGY, LTD.

f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


atent Jul . 9 , 2019 Sheet 1 of 9 US 10 , 344 , 391 B2 

TEMATURE OF THE PLATING 

Figure 1 

2009 29120133 My Wo N mag det spor 
2 . 09 : 45 PN 20 . 00 19 . 8 mm 5 000 et 25 

Figure 2 
YA 

Ex.1020 / IPR2022-00117 / Page 3 of 15 
APPLE INC. v. SCRAMOGE TECHNOLOGY, LTD.

f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


atent Jul . 9 , 2019 Sheet 2 of 9 US 10 , 344 , 391 B2 

Counting raie ( a . . ) 

. 

Diffraction angle 20 ( degree ) 

Figure 3 

Speglar 

Wwwwwwwxxx 
7 + 

19 

opping training original songinginiging van moringiniginwriginaz . maiqama mwangiang mai nganing magisingaininginigunagoangaring maging ang nangangampangangailangan n 

Scale 1105 cts Cursor : 9 . 916 6 a 

Figure 4 

Ex.1020 / IPR2022-00117 / Page 4 of 15 
APPLE INC. v. SCRAMOGE TECHNOLOGY, LTD.

f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


atent Jul . 9 , 2019 Sheet 3 of 9 US 10 , 344 , 391 B2 

ws 

Figure 5 

Spectrum 18 

okinäinen vikenne motornimadvanáminnisbordenamosios dienominaisten kenovitimertino lang na dnotoristim normám n toiminutovou ho moeten me me me me know 

Figure 6 

Ex.1020 / IPR2022-00117 / Page 5 of 15 
APPLE INC. v. SCRAMOGE TECHNOLOGY, LTD.

f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


Real-Time Litigation Alerts
	� Keep your litigation team up-to-date with real-time  

alerts and advanced team management tools built for  
the enterprise, all while greatly reducing PACER spend.

	� Our comprehensive service means we can handle Federal, 
State, and Administrative courts across the country.

Advanced Docket Research
	� With over 230 million records, Docket Alarm’s cloud-native 

docket research platform finds what other services can’t. 
Coverage includes Federal, State, plus PTAB, TTAB, ITC  
and NLRB decisions, all in one place.

	� Identify arguments that have been successful in the past 
with full text, pinpoint searching. Link to case law cited  
within any court document via Fastcase.

Analytics At Your Fingertips
	� Learn what happened the last time a particular judge,  

opposing counsel or company faced cases similar to yours.

	� Advanced out-of-the-box PTAB and TTAB analytics are  
always at your fingertips.

Docket Alarm provides insights to develop a more  

informed litigation strategy and the peace of mind of 

knowing you’re on top of things.

Explore Litigation 
Insights

®

WHAT WILL YOU BUILD?  |  sales@docketalarm.com  |  1-866-77-FASTCASE

API
Docket Alarm offers a powerful API 
(application programming inter-
face) to developers that want to 
integrate case filings into their apps.

LAW FIRMS
Build custom dashboards for your 
attorneys and clients with live data 
direct from the court.

Automate many repetitive legal  
tasks like conflict checks, document 
management, and marketing.

FINANCIAL INSTITUTIONS
Litigation and bankruptcy checks 
for companies and debtors.

E-DISCOVERY AND  
LEGAL VENDORS
Sync your system to PACER to  
automate legal marketing.


