
IP Bridge Exhibit 2007 
GlobalFoundries v. IP Bridge 

IPR2017-00923 
Page 00001

 

USUUé l 47009A

United States Patent [19] [11] Patent Number: 6,147,009

Grill et al. [45] Date of Patent: Nov. 14, 2000

[54] HYDROGENATEI) oxmlznn SILICON 5,618,019 471997 Petrmichl etal. .................... .. 4237334
CARBON MATERIAL 5,739,520 871993 Andricacos et al. 4387678

[75] Inventors: Alfred Grill, White Plains; FOREIGN PATENT DOCUMENTS
Christopher Vincent Jahnes, Monsey; 196MB? W199? Germany .
Vislinubhai Vitthalbhai Patel, rift—111480 671985 Japan .

Yorktown Heights, all of N.Y.; Laurent
Claude Perraud, Paris, France ()“ILR PUBLIC/“IONS

Luther et a], Planar Copper—Polyimide Back Lind ()l‘ The
[73] 1435]ng lmernati'mal Busmcss Maellincs Line Interconnections lior UISI Devices, .lun. 8—9 1993,

Corporation, Armonk. NY. VMIC Conference, 1993 ISMIC—102i93i0015, pp. 15—21,
especially p. 16.

2] A l. N .:09107567
I 1 pp 0 If ’ Primary Examiner Timothy Meeks

 

[22] Filed: Jun. 29, 1998 Attorney, Agent, or Firm—Randy Tu ng; Robert Trepp

[51] Int. Cl.7 C23C 16,332 [57] ABSTRACT
52 U.S. Cl. 438,?780; 438K781; 438E789; . .

l I 427577;,127579;427,249'15;427,255I37; A low dielectric constant, thermally stable hydrogenatedoxidized silicon carbon film which can be used as an

interconnect dielectric in IC chips is disclosed. Also dis—
closed is a method for fabricating a thermally stable hydro—
genated oxidized silicon carbon low dielectric constant lilm
utilizing a plasma enhanced chemical vapor deposition

[56] References Cited technique. Electronic devices containing insulating layers of
thermally stable hydrogenated OXIdlZCd silicon carbon low

US. PATENT DOCUMENTS dielectric constant materials that are prepared by the method
are further disclosed. To enable the fabrication of thermally

5,093,153 3,1992 BmChel el al. I stable hydrogenated oxidized silicon carbon low: dielectric
5.494.712 271996 [in et al. 4277489 comm“ mm! Sl’ccmc Pmumr ma‘cnal‘ havmg a “1‘3
5,554,570 971996 Maeda el al. .... .. .. 4387753 Sm'cn'fc are Pret'crrcd-
5,559,n37 97199.5 Cohen etal. .. 257.777
5,593,741 M99? [keda ..................................... .. 4273579 15 Claims, 4 Drawing Sheets

4277955 .6

[58] Field of Search ................................... .. 4271489, 492,
4277497, 503, 509, 515, 577, 578, 579,

249.15, 255.37, 255.6; 438080, 78], 7'89

4,824,fi90 471989 Heinecke el al. .

  

IP Bridge Exhibit 2007

GlobalFoundries v. IP Bridge
IPR2017-00923

Page 00001

 
f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


IPR2017-00923 Page 00002

US. Patent Nov. 14, 2000 Sheet 1 01'4 6,147,009

{/0

  
  

_
VII/JI/I/l/l/I/Il/lll/IlIII/lllllilllll/I/IIIIIA

0.20

0.15

Si-O-Si 1030 —*

0.10

 
 

5i-H 2240 Si—C 1271

OH 2965 SI-H 2170 \
ABSORBANCE
  
 

0.05

0.00

4000 3500 3000 2500 2000 1500 1000

WAVE NUMBERS (cm-1)

FIG.2

IPR2017-00923 Page 00002

 
f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


IPR2017-00923 Page 00003

US. Patent Nov. 14, 2000 Sheet 2 014 6,147,009

 
 

  

 

0.20

0 15 Si-O-Si 1100
Lu ' Si-O 1025
O
2

SE 0.10Cl:
C)
U)

‘33
0.05

0.00

1250 1200 1150 1100 1050 1000 950

WAVE NUMBERS (cm-1)

10-3 0 SiCOH as-depos'rled
o SiCOH annealed o A
A HSSQ

«0 P530

1015

E 10 7
:6
E

2:-

10-9

10-11

1043

4000 0000 0000 10000 12000

FILM THICKNESS (A)

FIG.4

IPR2017-00923 Page 00003

 
f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


IPR2017-00923 Page 00004

6,147,009Sheet 3 0f 4Nov. 14, 2000US. Patent

   
 

T
lmW......‘.......68.004000000000000...9000900....05.09oooooooooo¢+.fig3.96.0?“ooooooooooooofuoooéhhhfanP§bhhurn§9

 

 
5

 
 

 

 

 

EIJER$$5$SWWSEE$EVv.0.9.0.0.0....vN.......O..O...QOO.¢OOOOOQOOOQOOQH.vDODODQFOtOOOIODODD-'OIOOOVOOOOOObwflflfiflflflflQfiflflfiflflflfloOooooomdfooooooooooooooo¢oooo.
cO

.ODODODODOIODODOD09OD03OOOOODOIOLudd§§2355533555%%$%%oooooooooooooooooo.8(33333333??§???££§.9»ouotor0b0b0bovov9b000b0b0&0555505
5

Pulsed

Plasma

 
 

 

  
 

 

  
JW

4

400 mT

25 V

  
 
 
 

 

-11W

3

400 mT

40 V

  

  
 

  

Homomdfiddédédéfifififisooo¢OOoooooooooooo€6€£§9¥6€§P§£¢€6€€I.OOOOODODOIOOODODOfiODOleODODO6OO.9.9.O.O.I‘.O.O.‘.O.0.0...O.O.O.....O.¢4O.O‘O‘O‘OvOOOOOOOQOOOOOOOO.60...“6600900000009...0.0.0.000000.0060
O

 

-12W

2

300 mT

50 V

 
 

  

 

  

1

300 mT

?5 V

-25 W

     

 

  
  

.OOO.0.
.OOOQOOOOOOOOQOOQ‘0‘...'OOOOOODODODGOODOIODOOODODOOOOObODODODODO)ODOFOb

FIG.5

  
IPR2017-00923 Page 00004

 
f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


IPR2017-00923 Page 00005

US. Patent Nov. 14, 2000 Sheet 4 0f 4 6,147,009

<30

If 50

W

40 ma

—

 

 
 

  

 

 
  

 
  
 

“hi

 “"///////////

lmfi, 36-,

\\
§§40

  

 
 
 

-"..‘
nu“

 
 
_“““‘_: -““V

mi 23 40
34

 
IPR2017-00923 Page 00005f 

 

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.


