
(12) United States Patent 
Philipp 

USOO9024790B2 

(10) Patent No.: US 9,024,790 B2 
(45) Date of Patent: *May 5, 2015 

(54) 

(75) 

(73) 

(*) 

(21) 

(22) 

(65) 

(63) 

(51) 

(52) 

(58) 

CAPACTIVE KEYBOARD WITH 
NON-LOCKING REDUCED KEYING 
AMBIGUITY 

Inventor: Harald Philipp, Zug (CH) 

Assignee: Atmel Corporation, San Jose, CA (US) 

Notice: Subject to any disclaimer, the term of this 
patent is extended or adjusted under 35 
U.S.C. 154(b) by 444 days. 
This patent is Subject to a terminal dis 
claimer. 

Appl. No.: 13/347,312 

Filed: Jan. 10, 2012 

Prior Publication Data 

US 2012/O 105260 A1 May 3, 2012 

Related U.S. Application Data 
Continuation of application No. 12/899.229, filed on 
Oct. 6, 2010, now Pat. No. 8,102,286, which is a 
continuation of application No. 1 1/279.402, filed on 
Apr. 12, 2006, now Pat. No. 7,821,425, which is a 

(Continued) 

Int. C. 
H03M II/00 (2006.01) 
G06F 3/023 (2006.01) 
G06F 3/04 (2006.01) 

(Continued) 
U.S. C. 
CPC ............ G06F 3/0237 (2013.01); G06F 3/04 16 

(2013.01); G06F 3/044 (2013.01); H03K 
17/9622 (2013.01); H03K 17/9643 (2013.01); 

H03K 2217/960705 (2013.01) 
Field of Classification Search 
CPC. H03M 11/20: G06F 3/0237; G06F 3/0416; 

G06F 3/044 

Signal 
Strength 

Threshold 

Key # 1 

USPC ............ 341/20, 22, 26, 33: 345/173; 715/773 
See application file for complete search history. 

(56) References Cited 

U.S. PATENT DOCUMENTS 

4,616,213 A 10, 1986 Danish 
4,651,133 A 3/1987 Ganesan et al. 

(Continued) 

FOREIGN PATENT DOCUMENTS 

EP 1381 160 A1 1/2004 ............ HO3M 11/20 
WO WO 2012/129247 A2 9, 2012 

OTHER PUBLICATIONS 

Intellectual Property Office (IPO), Taiwan Office Action and English 
Translation of Text and Search Report, ROC (Taiwan) Patent Appl. 
No. 095123644, file 080900.0489 (14pgs), Jan. 23, 2013. 

(Continued) 

Primary Examiner — Albert Wong 
(74) Attorney, Agent, or Firm — Baker Botts LLP 

(57) ABSTRACT 

Keyboards, keypads and other data entry devices can Suffer 
from a keying ambiguity problem. In a small keyboard, for 
example, a user's finger is likely to overlap from a desired key 
to onto adjacent ones. An iterative method of removing key 
ing ambiguity from a keyboard comprising an array of capaci 
tive keys involves measuring a signal strength associated with 
each key in the array, comparing the measured signal 
strengths to find a maximum, determining that the key having 
the maximum signal strength is the unique user-selected key, 
and maintaining that selection until either the initially 
selected key’s signal strength drops below some threshold 
level or a second key’s signal strength exceeds the first key’s 
signal strength. 

24 Claims, 7 Drawing Sheets 

  

IPR2020-00998 
Apple EX1011 Page 1

f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


US 9,024,790 B2 
Page 2 

Related U.S. Application Data 7,875,814 B2 1/2011 Chen 
7920,129 B2 4/2011 Hotelling 

continuation-in-part of application No. 1 1/160,885, 8,031,094 B2 10/2011 Hotelling 
filed on Jul. 14, 2005, now Pat. No. 7,256,714, which is E. E: 1939. Hathis 

w w Otelling a continuation of application No. 10/617,602, filed on 8,049,732 B2 11/2011 Hotelling 
Jul. 11, 2003, now Pat. No. 6,993,607. 8,179,381 B2 5/2012 Frey 

8,217,902 B2 T/2012 Ch 
(60) Provisional application No. 60/597.851, filed on Dec. 8,723,824 B2 5/2014 R 

21, 2005, provisional application No. 60/395,368, 2004,0008129 A1 1/2004 Philipp 
filed on Jul. 12, 2002. 2004/0104826 A1 6/2004 Philipp 

2008/0309635 A1 12/2008 Matsuo 
(51) Int. Cl 20090315854 A1 12/2009 Matsuo 

we 2012fO242588 A1 9/2012 Myers 
G06F 3/044 (2006.01) 2012/0242592 A1 9/2012 Rothkopf 
HO3K 17/96 (2006.01) 2012fO243151 A1 9/2012 Lynch 

2012fO243719 A1 9/2012 Franklin 
(56) References Cited 2013/0076612 A1 3/2013 Myers 

OTHER PUBLICATIONS U.S. PATENT DOCUMENTS 

4,920,343 A 4, 1990 Schwartz The Electroquasistatics of the Capacitive Touch Panel, May/Jun. 
5,508,700 A 4/1996 Taylor et al. 1990 IEEE, vol. 26, No. 3, P.T. Krein and R.D. Meadows. 
5,933,102 A 8, 1999 Miller et al. Office Action (and English translation) for CN 200600528529, dated 
6,657,616 B2 12/2003 Sims Jan. 19, 2011. 
7.487,461 B2 2/2009 Zhai et al. U.S. Appl. No. 61/454,936, filed Mar. 21, 2011, Myers. 
7,663,607 B2 2/2010 Hotelling U.S. Appl. No. 61/454,950, filed Mar. 21, 2011, Lynch. 
7,864,503 B2 1/2011 Chang U.S. Appl. No. 61/454,894, filed Mar. 21, 2011, Rothkopf. 

IPR2020-00998 
Apple EX1011 Page 2

f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


U.S. Patent May 5, 2015 Sheet 1 of 7 US 9,024,790 B2 

  

IPR2020-00998 
Apple EX1011 Page 3

f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


US 9,024,790 B2 Sheet 2 of 7 May 5, 2015 U.S. Patent 

  

IPR2020-00998 
Apple EX1011 Page 4

f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


U.S. Patent May 5, 2015 

: O 

Sheet 3 of 7 

i? 

. . . . . 

O 

of 

of 

or 

f 

o 

of 

FIG. 2 

US 9,024,790 B2 

  

IPR2020-00998 
Apple EX1011 Page 5

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.


