a2 United States Patent

Becker et al.

US010186523B2

US 10,186,523 B2
*Jan. 22, 2019

(10) Patent No.:
45) Date of Patent:

(54) SEMICONDUCTOR CHIP HAVING REGION
INCLUDING GATE ELECTRODE FEATURES
FORMED IN PART FROM RECTANGULAR
LAYOUT SHAPES ON GATE HORIZONTAL
GRID AND FIRST-METAL STRUCTURES
FORMED IN PART FROM RECTANGULAR
LAYOUT SHAPES ON AT LEAST EIGHT
FIRST-METAL GRIDLINES OF
FIRST-METAL VERTICAL GRID

(71) Applicant: Tela Innovations, Inc., Los Gatos, CA
(US)

(72) Inventors: Scott T. Becker, Scotts Valley, CA

(US); Michael C. Smayling, Fremont,
CA (US)

(73) Assignee: Tela Innovations, Inc., Los Gatos, CA

Us)

(*) Notice: Subject to any disclaimer, the term of this

patent is extended or adjusted under 35
U.S.C. 154(b) by 0 days.

This patent is subject to a terminal dis-
claimer.

(21) Appl. No.: 16/119,794
(22) Filed: Aug. 31, 2018

(65) Prior Publication Data
US 2018/0374873 Al Dec. 27, 2018

Related U.S. Application Data

(63) Continuation of application No. 13/774,940, filed on
Feb. 22, 2013, which is a continuation of application

(Continued)
(51) Imt.CL
HOIL 27/10 (2006.01)
HOIL 27/118 (2006.01)
(Continued)

(52) US.CL
CPC ... HOIL 27/11807 (2013.01); GOGF 17/5068
(2013.01); GOGF 17/5072 (2013.01);

(Continued)

(58) Field of Classification Search
CPC ... GOG6F 17/50; GO6F 17/30; GO6F 19/00;
HO1L 27/02; HO1L 23/528; HO1L 27/092;

(Continued)
(56) References Cited
U.S. PATENT DOCUMENTS

3,521,242 A
4,069,493 A

7/1970 Katz
1/1978 Bobenrieth

(Continued)

FOREIGN PATENT DOCUMENTS

EP 0102644 7/1989
EP 0788166 8/1997
(Continued)

OTHER PUBLICATIONS

U.S. Appl. No. 60/625,342, filed May 25, 2006, Pileggi et al.
(Continued)

Primary Examiner — Robert G Bachner
(74) Attorney, Agent, or Firm — Martine Penilla Group,
LLP

(57) ABSTRACT

An integrated circuit includes a first gate electrode track and
a second gate electrode track. The first gate electrode track
includes a first gate electrode feature that forms an n-channel
transistor as it crosses an n-diffusion region. The first gate
electrode track does not cross a p-diffusion region. The
second gate electrode track includes a second gate electrode
feature that forms a p-channel transistor as it crosses a
p-diffusion region. The second gate electrode track does not
cross an n-diffusion region. The integrated circuit also
includes a linear shaped conductor that crosses both the first
and second gate electrode features in a reference direction

(Continued)

40ﬁ—&

i -—— 821

-—— 819

-—— 817

e 815

B+t 813

-—1— 811

— 809

— 807

— 805

t— 803

— 801

DOC KET

_ ARM

Find authenticated court documents without watermarks at docketalarm.com.



https://www.docketalarm.com/

US 10,186,523 B2

Page 2
perpendicular to the first and second gate electrode tracks. 4,682,202 A 7/1987 Tanizawa
The linear shaped conductor provides electrical connection 3’;;‘(5)’(7)2‘3‘ ﬁ | (5); }ggg IS{}(I’_W_SO; et all'
between the first and second gate electrode features. 4:80 1:986 A 1/1989 Chﬁ; éte;fl :
. . 4,804,636 A 2/1989 Groover, 111
28 Claims, 21 Drawing Sheets 4,812,688 A 3/1989 Chu et al.
4,884,115 A 11/1989 Michel et al.
4,890,148 A 12/1989 Ikeda
4,928,160 A 5/1990 Crafts
A 4,975,756 A 12/1990 Haken et al.
Related U.S. Application Data 5,005,068 A 4/1991 Tkeda
5,047,979 A 9/1991 Leung
No. 12/572,22.5, ﬁled on Qct. l., 2009, now Eat. No. 5.057.895 A 10/1991 Beasom
8,436,400, which is a continuation of application No. 5,068,603 A 11/1991 Mahoney
12/212,562, filed on Sep. 17, 2008, now Pat. No. 5,079,614 A 1/1992  Khatakhotan
7,842,975, which is a continuation of application No. 2,??;,‘2‘%% ﬁ g; }gg% gorbln et tal'l
117, uyama et al.
11/683,402, filed on Mar. 7, 2007, now Pat. No. 5121186 A 6/1992 Wong et al.
7,446,352. 5,208,765 A 5/1993 Turnbull
5,224,057 A 6/1993 Igarashi
(60) Provisional application No. 60/781,288, filed on Mar. 5,242,770 A 9/1993 Chen et al.
9, 2006. 5,268,319 A 12/1993 Harari
5,298,774 A 3/1994 Ueda et al.
5,313,426 A 5/1994 Sakuma et al.
G Int. Cl. 5338963 A §/1994 Klaasen
GO6F 17/50 (2006.01) 5351197 A 9/1994 Upton et al.
HOIL 27/092 (2006.01) 5350226 A 10/1994 Delong
HOIL 21/28 (2006.01) 5,365,454 A 11/1994 Nakagawa et al.
HOI1L 29/423 (2006.01) 5,367,187 A 11/1994 Yuen
5,378,649 A 1/1995 Huang
HOIL 21/8238 (2006.01) 5,396,128 A 3/1995 Dunning et al.
HOIL 27/088 (2006.01) 5420447 A 5/1995 Waggoner
HOIL 27/02 (2006.01) 5,461,577 A 10/1995 Shaw et al.
HOIL 23/528 (2006.01) 5471,403 A 11/1995 Fujimaga
5,486,717 A 1/1996 Kokubo
HOIL 23/522 (2006.01) 5497334 A 3/1996 Russell et al.
(52) US. CL 5497337 A 3/1996 Ponnapalli et al.
CPC ..o HOIL 21/28123 (2013.01); HOIL 5,526,307 A 6/1996 Lin et al.
21/823871 (2013.01); HOI1L 23/5226 5,536,955 A 7/1996  Ali
(2013.01); HOIL 23/5283 (2013.01); HOIL gg;‘?ggg 2 1%32 8;‘;?10;
27/0207 (2013.01); HOIL 27/088 (2013.01); V38200 A 121906 Yomorstal.
HOIL 27/092 (2013.01); HO1L 29/42372 5,612,893 A 3/1997 Hao et al.
(2013.01); HO1L 29/42376 (2013.01); HOIL 5,636,002 A 6/1997 Garofalo
2027/11812 (2013.01); HOIL 2027/11814 2,222,5% ﬁ lgﬁgg; gOdi}Illh(g :lt al.
. . ,682, asch et al.
(20132.(52)7,/522111 2027/]]85.5 (2013.01),/H0]L 5684311 A 11/1997 Shaw
(2013.01); HOIL 2027/11862 5684733 A 11/1997 Wu et al.
(2013.01); HOIL 2027/11864 (2013.01); HOIL 5,698,873 A 12/1997 Colwell et al.
2027/11866 (2013.01); HOIL 2027/11875 5,705,301 A 1/1998 Garza et al.
(2013.01); HOIL 2027/11887 (2013.01); HOIL SITES A 1998 Mt
. ) ) ccwalla
2027/11888 (2013.01); HOIL 2924/0002 5723908 A 31998 Tuchida ef al.
(2013.01) 5,740,068 A 4/1998 Lichmann et al.
(58) Field of Classification Search 5745374 A 4/1998 Matsumoto
CPC ... HO1L 27/088; HO1L 27/118; HO1L 29/423; 5,754,826 A 5/1998 Gamal
HO1L 21/8234; HO1L 21/8238; HO1L g;gjg% 2 gj}ggg Eggod
27/105; HO1L 21/027; HO1L 21/285; 5,780,909 A 7/1998 Hayashi
HO1L 23/48; HO1L 23/498; HO1L 23/538; 5,789,776 A 8/1998 Lancaster et al.
HO1L 27/11; HO1L, 29/06; HO1L. 29/10; 23321‘5; : g;iggg <T3hao et all~
HO1L 29/49; HO1L 21/033; HO1L 3700604 A 211008 S;fé‘hg :t'al
21/3213, HO1L 21/36, HO1L 23/52, HO1L 5:798:298 A 8/1998 Yang et al. '
23/535; HO1L 29/08; HO1L 29/78 5,814,844 A 9/1998 Nagata et al.
See application file for complete search history. 5,825,203 A 10/1998 Kusunoki et al.
5,834,851 A 11/1998 Ikeda et al.
. 5,838,594 A 11/1998 Kojima
(56) References Cited 5,841,663 A 11/1998 Sharma et al.
5,847,421 A 12/1998 Yamaguchi
U.S. PATENT DOCUMENTS 5,850,362 A 12/1998 Sakuma et al.
4.197.555 A 4/1980 Uchara et al 5,852,562 A 12/1998 Shinomiya et al.
4’417’161 A 11/1983 Uya ' 5,858,580 A 1/1999 Wang et al.
4424460 A 1/1984 Best 5,808,194 A 4/1999 Gheewala
4,575,648 A 3/1986 Lee 5,900,340 A 5/1999 Reich et al.
4,602,270 A 7/1986 Finegold 5,905,287 A 5/1999 Hirata

DOCKET
ALARM

Find authenticated court documents without watermarks at docketalarm.com.



https://www.docketalarm.com/

US 10,186,523 B2

Page 3

(56)

5,917,207
5,920,486
5,923,059
5,923,060
5,929,469
5,930,163
5,935,763
5,949,101
5,973,369
5,973,507
5,977,305
5,977,574
5,984,510
5,998,879
6,009,251
6,026,223
6,026,225
6,034,433
6,037,613
6,037,617
6,044,007
6,054,872
6,063,132
6,077,310
6,080,206
6,084,255
6,084,437
6,091,845
6,099,584
6,100,025
6,114,071
6,144,227
6,159,839
6,166,415
6,166,560
6,174,742
6,182,272
6,194,104
6,194,252
6,194,912
6,209,123
6,230,299
6,232,173
6,240,542
6,249,902
6,255,600
6,255,845
6,262,487
6,269,472
6,275,973
6,282,696
6,291,276
6,295,224
6,297,668
6,297,674
6,303,252
6,323,117
6,331,733
6,331,791
6,335,250
6,338,972
6,347,062
6,356,112
6,359,804
6,370,679
6,378,110
6,380,592
6,388,296
6,393,601
6,399,972
6,400,183
6,408,427
6,415,421 B

References Cited

U.S. PATENT DOCUMENTS

B e e D 0 0 0 B 0 B 0 D B e 0 0 D B 0 0 0 B D B 0 >

Bl
Bl
Bl
Bl
Bl
Bl
Bl
Bl
Bl
Bl
Bl
Bl
B2
Bl
B2
Bl
Bl
B2
Bl
Bl
Bl
B2
Bl

DOC KET

_ ARM

6/1999
7/1999
7/1999
7/1999
7/1999
7/1999
8/1999
9/1999
10/1999
10/1999
11/1999
11/1999
11/1999
12/1999
12/1999
2/2000
2/2000
3/2000
3/2000
3/2000
3/2000
4/2000
5/2000
6/2000
6/2000
7/2000
7/2000
7/2000
8/2000
8/2000
9/2000
11/2000
12/2000
12/2000
12/2000
1/2001
1/2001
2/2001
2/2001
2/2001
3/2001
5/2001
5/2001
5/2001
6/2001
7/2001
7/2001
7/2001
7/2001
8/2001
8/2001
9/2001
9/2001
10/2001
10/2001
10/2001
11/2001
12/2001
12/2001
1/2002
1/2002
2/2002
3/2002
3/2002
4/2002
4/2002
4/2002
5/2002
5/2002
6/2002
6/2002
6/2002
7/2002

Find authenticated court documents without watermarks at docketalarm.com.

Colwell et al.
Beahm et al.
Gheewala
Gheewala
Mimoto et al.
Hara et al.
Caterer et al.
Aritome
Hayashi
Yamazaki
Wigler et al.
Schmitt et al.
Ali

Iwaki et al.

Ho et al.
Scepanovic et al.
Iwasaki

Beatty
Mariyama
Kumagai
Capodieci
Fudanuki et al.
DeCamp et al.
Yamamoto et al.
Tadokoro et al.
Ueda

Sako

Pierrat et al.
Arnold et al.
Wigler et al.
Chen et al.
Sato

Jeng et al.
Sakemi et al.
Ogura et al.

Sudhindranath et al.

Andreev et al.
Hsu
Yamaguchi
Or-Bach
Maziasz et al.
McSherry et al.
Hsu et al.
Kapur

Igusa et al.
Schaper
Wong et al.
Igarashi et al.
Garza et al.
Wein

Garza et al.
Gonzalez
Chan

Schober
Kono et al.
Lin

Noguchi
Or-Bach et al.
Huang

Egi

Sudhindranath et al.

Nii et al.

Tran et al.
Kuriyama et al.
Chang et al.
Ho

Tooher et al.
Hsu

Tanaka et al.
Masuda et al.
Yamashita et al.
Cong et al.
Anderson et al.

6,421,820
6,425,112
6,425,117
6,426,269
6,436,805
6,445,049
6,445,065
6,467,072
6,469,328
6,470,489
6,476,493
6,477,695
6,480,032
6,480,989
6,482,689
6,492,066
6,496,965
6,504,186
6,505,327
6,505,328
6,507,941
6,509,952
6,514,849
6,516,459
6,523,156
6,525,350
6,536,028
6,543,039
6,553,544
6,553,559
6,553,562
6,566,720
6,570,234
6,571,140
6,571,379
6,574,786
6,578,190
6,583,041
6,588,005
6,590,289
6,591,207
6,609,235
6,610,607
6,617,621
6,620,561
6,621,132
6,632,741
6,633,182
6,635,935
6,642,744
6,643,831
6,650,014
6,661,041
6,662,350
6,664,587
6,673,638
6,675,361
6,677,649
6,687,895
6,690,206
6,691,297
6,700,405
6,703,170
6,709,880
6,714,903
6,732,334
6,732,338
6,732,344
6,734,506
6,737,199
6,737,318
6,737,347
6,745,372
6,745,380
6,749,972
6,750,555
6,760,269

7/2002
7/2002
7/2002
7/2002
8/2002
9/2002
9/2002
10/2002
10/2002
10/2002
11/2002
11/2002
11/2002
11/2002
11/2002
12/2002
12/2002
1/2003
1/2003
1/2003
1/2003
1/2003
2/2003
2/2003
2/2003
2/2003
3/2003
4/2003
4/2003
4/2003
4/2003
5/2003
5/2003
5/2003
5/2003
6/2003
6/2003
6/2003
7/2003
7/2003
7/2003
8/2003
8/2003
9/2003
9/2003
9/2003
10/2003
10/2003
10/2003
11/2003
11/2003
11/2003
12/2003
12/2003
12/2003
1/2004
1/2004
1/2004
2/2004
2/2004
2/2004
3/2004
3/2004
3/2004
3/2004
5/2004
5/2004
5/2004
5/2004
5/2004
5/2004
5/2004
6/2004
6/2004
6/2004
6/2004
7/2004

Mansfield et al.
Bula et al.
Pasch et al.
Haffner et al.
Trivedi
Iranmanesh
Gheewala et al.
Yang et al.
Yanai et al.
Chang et al.
Or-Bach et al.
Gandhi
Aksamit

Chan et al.
Trivedi
Capodieci et al.
van Ginneken et al.
Kanamoto et al.
Lin

van Ginneken et al.
Leung et al.
Govil et al.

Hui et al.
Sahouria

Cirit

Kinoshita et al.
Katsioulas et al.
Watanabe
Tanaka et al.
Liebmann et al.
Capodieci et al.
Aldrich
Gardner
Wewalaarachchi
Takayama
Pohlenz et al.
Ferguson et al.
Capodieci
Kobayashi et al.
Shively

Naya et al.
Ramaswamy et al.
Armbrust et al.
Gheewala et al.
Winder et al.
Onishi et al.
Clevenger et al.
Pileggi et al.
Makino
Or-Bach et al.
Chang et al.
Kariyazaki
Keeth

Fried et al.
Guterman et al.
Bendik et al.
Crafts

Minami et al.
Zhang

Rikino et al.
Misaka et al.
Hirairi

Pindo
Yamamoto et al.
Chu et al.
Nakatsuka
Crouse et al.
Sakamoto et al.
Oyamatsu
Hsieh

Murata et al.
Houston et al.
Cote et al.
Bodendorf et al.
Yu

Satomi et al.
Nakase et al.



https://www.docketalarm.com/

US 10,186,523 B2

Page 4

(56)

References Cited

U.S. PATENT DOCUMENTS

6,777,146 Bl
6,787,823 B2
6,789,244 Bl
6,789,246 Bl
6,792,591 B2
6,792,593 B2
6,794,677 B2
6,794,914 B2
6,795,332 B2
6,795,358 B2
6,795,952 Bl
6,795,953 B2
6,800,883 B2
6,806,180 B2
6,807,663 B2
6,809,399 B2
6,812,574 B2
6,818,389 B2
6,818,929 B2
6,819,136 B2
6,820,248 Bl
6,826,738 B2
6,834,375 Bl
6,835,991 B2
6,841,880 B2
6,850,854 B2
6,854,096 B2
6,854,100 Bl
6,867,073 Bl
6,871,338 B2
6,872,990 Bl
6,877,144 Bl
6,879,511 B2
6,881,523 B2
6,884,712 B2
6,885,045 B2
6,889,370 Bl
6,897,517 B2
6,897,536 B2
6,898,770 B2
6,904,582 Bl
6,918,104 B2
6,920,079 B2
6,921,982 B2
6,922,354 B2
6,924,560 B2
6,928,635 B2
6,931,617 B2
6,953,956 B2
6,954,918 B2
6,957,402 B2
6,968,527 B2
6,974,978 Bl
6,977,856 B2
6,978,436 B2
6,978,437 Bl
6,980,211 B2
6,992,394 B2
6,992,925 B2
6,993,741 B2
6,994,939 Bl
6,998,722 B2
7,003,068 B2
7,009,862 B2
7,016,214 B2
7,022,559 B2
7,028,285 B2
7,041,568 B2
7,052,972 B2
7,053,424 B2
7,063,920 B2
7,064,068 B2
7,065,731 B

DOC KET

_ ARM

8/2004
9/2004
9/2004
9/2004
9/2004
9/2004
9/2004
9/2004
9/2004
9/2004
9/2004
9/2004
10/2004
10/2004
10/2004
10/2004
11/2004
11/2004
11/2004
11/2004
11/2004
11/2004
12/2004
12/2004
1/2005
2/2005
2/2005
2/2005
3/2005
3/2005
3/2005
4/2005
4/2005
4/2005
4/2005
4/2005
5/2005
5/2005
5/2005
5/2005
6/2005
7/2005
7/2005
7/2005
7/2005
8/2005
8/2005
8/2005
10/2005
10/2005
10/2005
11/2005
12/2005
12/2005
12/2005
12/2005
12/2005
1/2006
1/2006
1/2006
2/2006
2/2006
2/2006
3/2006
3/2006
4/2006
4/2006
5/2006
5/2006
5/2006
6/2006
6/2006
6/2006

Samuels
Shibutani

Dasasathyan et al.

Mohan et al.
Shi et al.
Takashima et al.
Tamaki et al.
Sani et al.
Yamaoka et al.
Tanaka et al.
Stine et al.
Bakarian et al.
Furuya et al.
Cho

Cote et al.
Ikeda et al.
Tomita et al.
Fritze et al.
Tsutsumi et al.
Or-Bach

Gan

Cadouri

Stine et al.
Pell, III
Matsumoto et al.
Naya et al.
Eaton et al.
Chuang et al.
Enquist
Yamauchi
Kang

Rittman et al.
Dufourt

Smith
Yelehanka et al.
Hidaka
Kerzman et al.
Houdt et al.
Nomura et al.
Boluki et al.
Rittman et al.
Pierrat et al.
Shibayama
Joshi et al.
Ishikura et al.
Wang et al.
Pramanik et al.
Sanie et al.
Or-Bach et al.
Houston
Templeton et al.
Pierrat

Possley
Tanaka et al.
Cote et al.
Rittman et al.
Lin et al.

Park

Peng
Liebmann et al.
Ghandehari et al.
Madurawe
Kushner et al.
Higeta et al.
Kawamata
Barnak et al.
Cote et al.
Goldbach et al.
Sandhu et al.
Ono

Baba-Ali

Chou et al.
Jacques et al.

7,093,208
7,093,228
7,103,870
7,105,871
7,107,551
7,115,343
7,115,920
7,120,882
7,124,386
7,126,837
7,132,203
7,137,092
7,141,853
7,143,380
7,149,999
7,152,215
7,155,685
7,155,689
7,159,197
7,174,520
7,175,940
7,176,508
7,177,215
7,183,611
7,185,294
7,188,322
7,194,712
7,200,835
7,202,517
7,205,191
7,208,794
7,214,579
7,219,326
7,221,031
7,225,423
7,227,183
7,228,510
7,231,628
7,235,424
7,243,316
7,252,909
7,257,017
7,264,990
7,266,787
7,269,803
7,278,118
7,279,727
7,287,320
7,294,534
7,302,651
7,308,669
7,312,003
7,312,144
7,315,994
7,327,591
7,329,938
7,329,953
7,335,966
7,337,421
7,338,896
7,345,909
7,346,885
7,350,183
7,353,492
7,358,131
7,360,179
7,360,198
7,366,997
7,367,008
7,376,931
7,383,521
7,397,260
7,400,627
7,402,848
7,404,154
7,404,173
7,411,252

8/2006
8/2006
9/2006
9/2006
9/2006
10/2006
10/2006
10/2006
10/2006
10/2006
11/2006
11/2006
11/2006
11/2006
12/2006
12/2006
12/2006
12/2006
1/2007
2/2007
2/2007
2/2007
2/2007
2/2007
2/2007
3/2007
3/2007
4/2007
4/2007
4/2007
4/2007
5/2007
5/2007
5/2007
5/2007
6/2007
6/2007
6/2007
6/2007
7/2007
8/2007
8/2007
9/2007
9/2007
9/2007
10/2007
10/2007
10/2007
11/2007
11/2007
12/2007
12/2007
12/2007
1/2008
2/2008
2/2008
2/2008
2/2008
2/2008
3/2008
3/2008
3/2008
3/2008
4/2008
4/2008
4/2008
4/2008
4/2008
4/2008
5/2008
6/2008
7/2008
7/2008
7/2008
7/2008
7/2008
8/2008

Williams et al.
Andreev et al.
Misaka et al.
Or-Bach et al.
de Dood et al.
Gordon et al.
Bernstein et al.
Kotani et al.
Smith et al.
Banachowicz et al.
Pierrat

Maeda
Campbell et al.
Anderson et al.
Kahng et al.
Smith et al.
Mori et al.
Pierrat et al.
Falbo et al.
White et al.
Laidig et al.
Joshi et al.
Tanaka et al.
Bhattacharyya
Zhang

Cohn et al.
Wu

Zhang et al.
Dixit et al.
Kobayashi
Hofmann et al.
Widdershoven et al.
Reed et al.
Ryoo et al.
Bhattacharya et al.
Donze et al.
Ono

Pack et al.
Chen et al.
White et al.
Shin et al.
Liaw

Rueckes et al.
Hughes et al.
Khakzadi et al.
Pileggi et al.
Tkoma et al.
Wang et al.
Twaki

Allen et al.
Buehler et al.
Cote et al.

Cho

Aller et al.
Sadra et al.
Kinoshita

Tu

Thme et al.
Kamat
Vanhaelemeersch et al.
Chang et al.
Semmler

Cui et al.
Gupta et al.
Bhattacharyya
Smith et al.
Rana et al.
Rahmat et al.
White et al.
Kokubun
Smith et al.
Chanda et al.
Wu et al.
Chang et al.
Venkatraman et al.
Wu et al.
Anderson et al.

Find authenticated court documents without watermarks at docketalarm.com.



https://www.docketalarm.com/

US 10,186,523 B2

Page 5
(56) References Cited 7,910,958 B2 3/2011 Becker et al.
7,910,959 B2 3/2011 Becker et al.
U.S. PATENT DOCUMENTS 7,917,877 B2 3/2011 Singh et al.
7,917,879 B2 3/2011 Becker et al.
7,424,694 B2 9/2008 Tkeda 7,923,266 B2 4/2011 Thijs et al.
7,424,695 B2 9/2008 Tamura et al. 7923337 B2 4/2011 Chang et al.
7,424,696 B2 9/2008 Vogel et al. 7,923,757 B2 4/2011 B_ecker et al.
7,426,710 B2 9/2008 Zhang et al. 7,926,001 B2 4/2011 Pierrat
7,432,562 B2 10/2008 Bhattacharyya 7,932,544 B2 4/2011 Becker et al.
7.434,185 B2 10/2008 Dooling et al. 7,932,545 B2 4/2011 Becker et al.
7,441,211 Bl  10/2008 Gupta et al. 7,934,184 B2 4/2011 Zhang
7,442,630 B2 10/2008 Kelberlau et al. 7,939,443 B2 5/2011 Fox et al.
7.444,609 B2  10/2008 Charlebois et al. 7,943,966 B2 52011 Becker et al.
7446352 B2 11/2008 Becker et al. 7,943,967 B2 52011 Becker et al.
7,449371 B2 11/2008 Kemerling et al. 7,948,012 B2 5/2011 Becker et al.
7,458,045 B2 11/2008 Cote et al. 7,948,013 B2 5/2011 Becker et al.
7,459,792 B2 12/2008 Chen 7,952,119 B2 5/2011 Becker et al.
7,465973 B2  12/2008 Chang et al. 7,956,421 B2 6/2011 Becker
7,466,607 B2 12/2008 Hollis et al. 7,958,465 B2 6/2011 Lu et al.
7469396 B2  12/2008 Hayashi et al. 7,962,867 B2 6/2011 White et al.
7,480,880 B2 1/2009 Visweswariah et al. 7,962,878 B2 6/2011 Melzner
7,480,891 B2 1/2009 Sezginer 7,962,879 B2 6/2011 Tang et al.
7484197 B2 1/2009 Allen et al. 7,964,267 Bl 6/2011 Lyons et al.
7.485.934 B2 2/2009 Liaw 7,971,160 B2 6/2011 Osawa et al.
7:487:475 Bl 2/2009 Kriplani et al. 7,989,847 B2 8/2011 Becker et al.
7,492,013 B2 2/2009 Correale, Jr. 7,989,848 B2 8/2011 Becker et al.
7,500,211 B2 3/2009 Komaki 7,992,122 Bl 8/2011 Burstein et al.
7,502,275 B2 3/2009 Nii et al. 7,994,583 B2 82011 Inaba
7,503,026 B2 3/2009 Ichiryu et al. 8,004,042 B2 8/2011 Yang et al.
7,504,184 B2 3/2009 Hung et al. 8,022,441 B2 9/2011 Becker et al.
7,506,300 B2 3/2009 Sezginer et al. 8,030,689 B2  10/2011 Becker et al.
7,508,238 B2 3/2009 Yamagami 8,035,133 B2  10/2011 Becker et al.
7,509,621 B2 3/2009 Melvin, III 8,044,437 B1  10/2011 Venkatraman et al.
7,509,622 B2 3/2009 Sinha et al. 8,058,671 B2  11/2011 Becker et al.
7,512,017 B2 3/2009 Chang 8,058,690 B2 11/2011 Chang
7,512,921 B2 3/2009 Shibuya 8,072,003 B2 12/2011 Becker et al.
7514355 B2 4/2009 Katase 8,072,053 B2 122011 Li
7,514,959 B2 4/2009 Or-Bach et al. 8,088,679 B2 1/2012 Becker et al.
7,523,429 B2 4/2009 Kroyan et al. 8,088,680 B2 1/2012 Becker et al.
7.527.900 B2 5/2009 Zhou et al. 8,088,681 B2 1/2012 Becker et al.
7.535.751 B2 5/2009 Huang et al. 8,088,682 B2  1/2012 Becker et al.
7,538,368 B2 5/2009 Yano 8,089,098 B2 1/2012 Becker et al.
7,543,262 B2 6/2009 Wang et al. 8,089,099 B2 1/2012 Becker et al.
7,563,701 B2 7/2009 Chang et al. 8,089,100 B2 1/2012 Becker et al.
7,564,134 B2 7/2009 Yang et al. 8,089,101 B2 1/2012 Becker et al.
7,568,174 B2 7/2009 Sezginer et al. 8,089,102 B2 1/2012 Becker et al.
7.569.309 B2 8/2009 Walter et al. 8,089,103 B2 1/2012 Becker et al.
7569310 B2 $/2009 Wallace et al. 8,089,104 B2 1/2012 Becker et al.
7,569:894 B2 8/2009 Suzuki 8,101,975 B2 1/2012 Becker et al.
7,575,973 B2 8/2009 Mokhlesi et al. 8,110,854 B2 2/2012 Becker et al.
7,592,676 B2 9/2009 Nakanishi 8,129,750 B2 3/2012 Becker et al.
7,598,541 B2 10/2009 Okamoto et al. 8,129,751 B2 3/2012 Becker et al.
7,598,558 B2 10/2009 Hashimoto et al. 8,129,752 B2 3/2012 Becker et al.
7.614.030 B2  11/2009 Hsu 8,129,754 B2 3/2012 Becker et al.
7.625.790 B2 12/2009 Yang 8,129,755 B2 3/2012 Becker et al.
7,632,610 B2 12/2009 Wallace et al. 8,129,756 B2 3/2012 Becker et al.
7,640,522 B2  12/2009 Gupta et al. 8,129,757 B2 3/2012 Becker et al.
7.646.651 B2 1/2010 Lee et al. 8,129,819 B2 3/2012 Becker et al.
7.647.574 B2 1/2010 Haruki 8,130,520 B2 3/2012 Tanaka
7,653:884 B2 1/2010 Furnish et al. 8,134,183 B2 3/2012 Becker et al.
7,665,051 B2 2/2010 Ludwig et al. 8,134,184 B2 3/2012 Becker et al.
7,700,466 B2 4/2010 Booth et al. 8,134,185 B2 3/2012 Becker et al.
7,712,056 B2 5/2010 White et al. 8,134,186 B2 3/2012 Becker et al.
7,739,627 B2 6/2010 Chew et al. 8,138,525 B2 3/2012 Becker et al.
7,749,662 B2 7/2010 Matthew et al. 8,161,427 B2 4/2012 Morgenshtein et al.
7,755,110 B2 7/2010 Gliese et al. 8,178,905 B2 5/2012 Toubou
7,770,144 B2 8/2010 Dellinger 8,178,909 B2 5/2012 Venkatraman et al.
7,781,847 B2 8/2010 Yang 8,198,656 B2 6/2012 Becker et al.
7,791,109 B2 0/2010 Wann et al. 8,207,053 B2 6/2012 Becker et al.
7,802,219 B2 9/2010 Tomar et al. 8,214,778 B2 72012 Quandt et al.
7,816,740 B2  10/2010 Houston 8,217,428 B2 7/2012 Becker et al.
7,825,437 B2 11/2010 Pillarisetty et al. 8,225,239 B2 7/2012 Reed et al.
7,842,975 B2 11/2010 Becker et al. 8,225,261 B2 7/2012 Hong et al.
7,873,929 B2 1/2011 Kahng et al. 8,245,180 B2 8/2012 Smayling et al.
7,882,456 B2 2/2011 Zach 8,247,846 B2 8/2012 Becker
7,888,705 B2 2/2011 Becker et al. 8,253,172 B2 8/2012 Becker et al.
7,898,040 B 3/2011 Nawaz 8,253,173 B2 8/2012 Becker et al.

DOC KET

A R M Find authenticated court documents without watermarks at docketalarm.com.



https://www.docketalarm.com/

Nsights

Real-Time Litigation Alerts

g 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
O 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,

/ . o
Py ,0‘ opposing counsel or company faced cases similar to yours.

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

-xplore Litigation

Docket Alarm provides insights to develop a more
informed litigation strategy and the peace of mind of

knowing you're on top of things.

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.

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




