
(12) United States Patent 
Eaton, Jr. et al. 

US006387456B1 

(10) Patent N0.: 
(45) Date of Patent: 

US 6,387,456 B1 
May 14, 2002 

(54) SILICON BASED SUBSTRATE WITH 
ENVIRONMENTAL/THERMAL BARRIER 
LAYER 

(75) Inventors: Harry Edwin Eaton, Jr., Woodstock; 
William Patrick Allen, Portland, both 
of CT (US); Nathan S. Jacobson, 
Westlake, OH (US); Narottam P. 
Bansal, North Olmsted, OH (US); 
Elizabeth J. Opila, Lakewood, OH 
(US); James L. Smialek, Strongsville, 
OH (US); Kang N. Lee, Westlake, OH 
(US); Irene T. Spitsberg, Loveland, 
OH (US); Hongyu Wang; Peter Joel 
Meschter, both of Niskayuna, NY 
(US); Krishan Lal Luthra, 
Schenectady, NY (US) 

(73) Assignees: General Electric Company, NY (US); 
United Technologies Corporation, DE 
(US); The United States of America as 
represented by the Administrator of 
the National Aeronautics and Space 
Administration, Washington, DC (US) 

Subject to any disclaimer, the term of this 
patent is extended or adjusted under 35 
USC 154(b) by 0 days. 

( * ) Notice: 

(21) Appl. No.: 09/655,123 
Sep. 5, 2000 (22) Filed: 

Related US. Application Data 

(62) Division of application No. 09/292,349, ?led on Apr. 15, 
1999. 

(51) Int. Cl? ............................ .. czsc 4/06; c23c 4/10 

(52) 427/452; 427/450; 427/453 
(58) Field of Search ............................... .. 427/450, 452, 

427/453 

(56) References Cited 

U.S. PATENT DOCUMENTS 

5,332,619 A * 7/1994 Lacoste et al. ........... .. 428/245 

5,985,470 A * 11/1999 Spitsberg et a1. ......... .. 428/689 

* cited by examiner 

Primary Examiner—Deborah Jones 
Assistant Examiner—Jennifer McNeil 
(74) Attorney, Agent, or Firm—Bachman & LaPointe, PC. 

(57) ABSTRACT 

A barrier layer for a silicon containing substrate Which 
inhibits the formation of gaseous species of silicon When 
exposed to a high temperature aqueous environment com 
prises a barium-strontium alumino silicate. 

28 Claims, 4 Drawing Sheets 

GE-1006.001f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


U.S. Patent May 14, 2002 Sheet 1 0f 4 US 6,387,456 B1 

0 haw-aw 

T llllllllllll'llléllglilJl‘llJl 

0 50 100 150 200 250 300 

Number of Cycles 

Fig. 1 

GE-1006.002f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


U.S. Patent May 14, 2002 Sheet 2 0f 4 US 6,387,456 B1 

4% ~ ‘I 

is: ’ 

22-. 

GE-1006.003f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


U.S. Patent May 14, 2002 Sheet 3 0f 4 US 6,387,456 B1 

GE-1006.004f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


U.S. Patent May 14, 2002 Sheet 4 0f 4 US 6,387,456 B1 

EBC Wt Change Data 
1200C 

4O “"I"“I""I“"I""I""I"“I""I 

98-17D(M+B/B reproc) 

[TU] 98—17C (M/B reproc) 
[SQ] 98-178 (M +B/B as-rec) Wt.Change(mg) ll: 0 Illlllllllllllll 98-17A (Ml) IIIIIIIIIII 

_80 llllllllIlllllllllllllllllllllllllllllll 

O 25 5O 75 100 125 150 175 200 

Exposure Time (hrs) 

Fig. 4 

GE-1006.005f 

 

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.


