
US009030724B2 

(12) United States Patent (10) Patent No.: US 9,030,724 B2 
Agrawal et al. 45) Date of Patent: MaV 12, 2015 y A, 

(54) FLEXIBLE AND PRINTABLE (51) Int. Cl. 
ELECTROOPTIC DEVICES GO2F I/53 (2006.01) 

GO2F I/5 (2006.01) 
(75) Inventors: Anoop Agrawal, Tucson, AZ (US); GO2F 1/163 (2006.01) 

John P. Cronin, Tucson, AZ (US); Lori (52) U.S. Cl. 
ERA. A. sy", CPC ............ G02F 1/1506 (2013.01); G02F 1/1508 

arlos L. Tonazzi, Tucson, AZ (US) (2013.01); G02F1/1533 (2013.01); G02F 
(73) Assignee: Chromera, Inc., Poway, CA (US) 1/163 (2013.01); G02F 2001/1515 (2013.01); 

Y10T 29/49 155 (2013.01) 
(*) Notice: Subject to any disclaimer, the term of this (58) Field of Classification Search 

patent is extended or adjusted under 35 USPC .................................................. 359/265 275 
U.S.C. 154(b) by 694 days. See application file for complete search history. 

(21) Appl. No.: 13/002,275 (56) References Cited 

(22) PCT Filed: Jul. 2, 2009 U.S. PATENT DOCUMENTS 

(86). PCT No.: PCT/US2O09/049644 5,253,100 A * 10/1993 Yang et al. .................... 359,266 
2002.0005977 A1* 1 2002 Guarret al. .... ... 359,265 

S371 (c)(1), 2003/0227664 A1* 12/2003 Agrawal et al. ... ... 359,269 
(2), (4) Date: Dec. 30, 2010 2007/0139756 A1* 6/2007 Agrawal et al. ............... 359,265 

* cited by examiner (87) PCT Pub. No.: WO2010/003138 
PCT Pub. Date: Jan. 7, 2010 Primary Examiner — Evelyn A. Lester 

(65) Prior Publication Data (57) ABSTRACT 

US 2011 FOO96388A1 Apr. 28, 2011 This invention discloses how electrooptic devices including 
O O electrochromic devices that can be fabricated as tags or 

Related U.S. Application Data labels; and further the materials used, device structures and 
(60) Provisional application No. 61/078.328, filed on Jul. 3, how these can be processed by printing technologies and on 

2008, provisional application No. 61/087,796, filed on 
Aug. 11, 2008, provisional application No. 
61/109,691, filed on Oct. 30, 2008, provisional 
application No. 61/156,932, filed on Mar. 3, 2009, 
provisional application No. 61/168,421, filed on Apr. 
10, 2009, provisional application No. 61/187,619, 
filed on Jun. 16, 2009. 

flexible Substrates. In addition, Systems using displays of 
Such devices and their integration with other components are 
described for forming labels and tags, etc., that may be actu 
ated wirelessly or powered with low voltage and low capacity 
batteries. 

25 Claims, 26 Drawing Sheets 

  

Ex.1008 
APPLE INC. / Page 1 of 60

f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


U.S. Patent May 12, 2015 Sheet 1 of 26 US 9,030,724 B2 

figure : 

Figure 2. 

  

Ex.1008 
APPLE INC. / Page 2 of 60

f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


U.S. Patent May 12, 2015 Sheet 2 of 26 US 9,030,724 B2 

S. 

for view 

Figure 3b 

33 

s S. & Fort view 

  

  

  

  

    

  

    

  

  

  

Ex.1008 
APPLE INC. / Page 3 of 60

f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


U.S. Patent May 12, 2015 Sheet 3 of 26 US 9,030,724 B2 

Figure 3c 

38 

4} 

Figure it 

  

Ex.1008 
APPLE INC. / Page 4 of 60

f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


U.S. Patent May 12, 2015 Sheet 4 of 26 US 9,030,724 B2 

figure 3 

67 

55 

r {36 
63 

6) 

Figuage 63. 
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