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In the above—entitled case, the following decision has been rendered orjudgement issued:

DECISION/JUDGEMENT

 

 
   

  
    

 (BY) DEPUTY CLERK DATE

Richard W. Wieking Valerie Kyono August 30, 2013

Copy l—Upon initiation of action, mail this copy to Commissioner Copy 3—Upon termination of action, mail this copy to Commissioner
Copy Z—Upon filing document adding patent(s), mail this copy to Commissioner Copy 4——Case file copy
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enjoined by this Court.

42. On information and belief, LGE’s infringement has been, and continues to be,

willful, wanton, and deliberate, without license or excuse and with fiill knowledge of the ‘825

patent.
THIRD CLAIM FOR RELIEF

(Infringement of the ’770 Patent)

43. Cypress incorporates and realleges the allegations of the preceding paragraphs as

though set forth in full herein.

44. Cypress has not licensed or otherwise authorized LGE to make, use, offer for sale,

sell, or import into the United States any products that embody the inventions of the ’770 patent.

45. LGE has directly infringed and continues to directly infringe the ’770 patent by

making, using, importing, offering for sale or selling the LGE Infringing USB Products in the

United States.

46. LGE has had actual knowledge of the ’770 patent since at least April 1, 2011.

47. LGE has indirectly infringed and continues to indirectly infringe the ’770 patent

by inducing end-users to infringe the ’770 patent by using the LGE Infringing USB Products.

LGE intentionally took action that induced end-users to infringe the ’770 patent by marketing,

selling, and supporting the infringing devices. On information and belief, at least one LGE end

customer or distributor has directly infringed the ’770 patent by acting as instructed by LGE. For

example, LGE supplies end customers and distributors of the LGE Infringing USB Products with

user manuals and other information that instruct downstream users how to operate the LGE

Infringing USB Products, with knowledge that use in accordance with such instructions infringes

the ’770 patent. As detailed by the user manuals and other information supplied by LGE, the

LGE Infringing USB Products infringe multiple Cypress patents. Sale or use of the LGE

Infringing USB Products by end customers or distributors in accordance with LGE’s instructions

constitutes direct infringement of the ’770 patent. LGE had awareness of the ’770 patent and

knew, or was willfully blind to the fact, that its actions would cause direct infringement by end—

users.

48. LGE has indirectly infringed and continues to indirectly infringe the ’770 patent

8
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by contributing to direct infringement by end-users who use the LGE Infringing USB Products.

LGE supplied a component whose use by downstream users is infringing; the component is not a

common component suitable for non-infringing use; and LGE supplied the component with the

knowledge of the ‘770 patent and knowledge that the component was especially made or adapted

for use in an infringing manner.

49. LGE’s actions are in violation of one or more of the provisions of 35 U.S.C. § 271.

50. Cypress has been damaged and irreparably injured by LGE’s infringing activities

and will continue to be so damaged and irreparably injured unless LGE’s infringing activities are

enjoined by this Court.

51. On information and belief, LGE’s infringement has been, and continues to be,

willful, wanton, and deliberate, without license or excuse and with full knowledge of the ‘770

patent.
FOURTH CLAIM FOR RELIEF

(Infringement of the ’497 Patent)

52. Cypress incorporates and realleges the allegations of the preceding paragraphs as

though set forth in full herein.

53. Cypress has not licensed or otherwise authorized LGE to make, use, offer for sale,

sell, or import into the United States any products that embody the inventions of the ’497 patent.

54. LGE has directly infringed and continues to directly infringe the ’497 patent by

making, using, importing, offering for sale or selling the LGE Infringing Touchscreen Products in

the United States.

55. LGE has had actual knowledge of the ’497 patent since at least August 25, 2011.

56. LGE has had actual knowledge of the published application that finally issued as

the ‘497 patent since at least July 12, 2011.

57. LGE has indirectly infringed and continues to indirectly infringe the ’497 patent

by inducing end-users to infringe the ’497 patent by using the LGE Infringing Touchscreen

Products. LGE intentionally took action that induced end-users to infringe the ’497 patent by

marketing, selling, and supporting the infringing devices. On information and belief, at least one

9
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LGE end customer or distributor has directly infringed the ’497 patent by acting asinstructed by

LGE. For example, LGE supplies end customers and distributors of the LGE Infringing

Touchscreen Products with user manuals and other information that instruct downstream users

how to operate the LGE Infringing Touchscreen Products, with knowledge that use in accordance

with such instructions infringes the ’497 patent. As detailed by the user manuals and other

information supplied by LGE, the LGE Infringing Touchscreen Products infringe multiple

Cypress patents. Sale or use of the LGE Infringing Touchscreen Products by end customers or

distributors in accordance with LGE’s instructions constitutes direct infringement of the ’497

patent. LGE had awareness of the ’497 patent and knew, or was willfully blind to the fact, that its

actions would cause direct infringement by end-users.

58. LGE has indirectly infringed and continues to indirectly infringe the ’497 patent

by contributing to direct infringement by end-users who use the LGE Infringing Touchscreen

Products. LGE supplied a component whose use by downstream users is infringing; the

component is not a common component suitable for non-infringing use; and LGE supplied the

component with the knowledge of the ‘497 patent and knowledge that the component was

especially made or adapted for use in an infringing manner.

59. LGE’s actions are in Violation of one or more of the provisions of 35 U.S.C. § 271.

60. Cypress has been damaged and irreparably injured by LGE’s infringing activities

and will continue to be so damaged and irreparably injured unless LGE’s infringing activities are

enjoined by this Court.

61. Cypress is entitled to damages based on the provisional rights granted under 35

U.S.C. § 154 (d).

62. On information and belief, LGE’s infringement has been, and continues to be,

willful, wanton, and deliberate, without license or excuse and with full knowledge of the ‘497

patent.
FIFTH CLAIM FOR RELIEF

(Infringement of the ’015 Patent)

63. Cypress incorporates and realleges the allegations of the preceding paragraphs as

though set forth in full herein.

10
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64. Cypress has not licensed or otherwise authorized LGE to make, use, offer for sale,

sell, or import into the United States any products that embody the inventions of the ’015 patent.

65. LGE has directly infringed and continues to directly infringe the ’015 patent by

making, using, importing, offering for sale or selling the LGE Infringing Touchscreen Products in

the United States.

66. LGE has had actual knowledge of the ’015 patent since at least March 7, 2012.

67. LGE has had actual knowledge of the published application that finally issued as

the ‘015 patent since at least July 12, 2011.

68. LGE has indirectly infringed and continues to indirectly infringe the ’015 patent

by inducing end-users to infringe the ’015 patent by using the LGE Infringing Touchscreen

Products. LGE intentionally took action that induced end-users to infringe the ’015 patent by

marketing, selling, and supporting the infringing devices. On information and belief, at least one

LGE end customer or distributor has directly infringed the ’01 5 patent by acting as instructed by

LGE. For example, LGE supplies end customers and distributors of the LGE Infringing

Touchscreen Products with user manuals and other information that instruct downstream users

how to operate the LGE Infringing Touchscreen Products, with knowledge that use in accordance

with such instructions infringes the ’015 patent. As detailed by the user manuals and other

information supplied by LGE, the LGE Infringing Touchscreen Products infringe multiple

Cypress patents. Sale or use of the LGE Infringing Touchscreen Products by end customers or

distributors in accordance with LGE’s instructions constitutes direct infringement of the ’015

patent. LGE had awareness of the ’015 patent and knew, or was willfiJlIy blind to the fact, that its

actions would cause direct infringement by end-users.

69. LGE has indirectly infringed and continues to indirectly infringe the ’015 patent

by contributing to direct infringement by end-users who use the LGE Infringing Touchscreen

Products. LGE supplied a component whose use by downstream users is infringing; the

component is not a common component suitable for non-infringing use; and LGE supplied the

component with the knowledge of the ‘015 patent and knowledge that the component was

especially made or adapted for use in an infringing manner.

1 1
COMPLAINT FOR PATENT INFRINGEMENT

BLACKBERRY EX. 1010, pg. 5



BLACKBERRY EX. 1010, pg. 6

KAYE

iSCHOLERm
10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

Case5:13-cv-O4034-DMR Documentl Filed08/29/13 Pagel3 of 15

70. LGE’s actions are in violation of one or more of the provisions of 35 U.S.C. § 271.

71. Cypress has been damaged and irreparably injured by LGE’s infringing activities '

and will continue to be so damaged and in‘eparably injured unless LGE’s infringing activities are

enjoined by this Court.

72. Cypress is entitled to damages based on the provisional rights granted under 35

U.S.C. § 154 (d).

73. On information and belief, LGE’s infringement has been, and continues to be,

willful, wanton, and deliberate, without license or excuse and with full knowledge of the ‘015

patent.
SIXTH CLAIM FOR RELIEF

(Infringement of the ’973 Patent)

74. Cypress incorporates and realleges the allegations of the preceding paragraphs as

though set forth in full herein.

75. Cypress has not licensed or otherwise authorized LGE to make, use, offer for sale,

sell, or import into the United States any products that embody the inventions of the ’973 patent.

76. LGE has directly infringed and continues to directly infringe the ’973 patent by

making, using, importing, offering for sale or selling the LGE Infringing Touchscreen Products in

the United States.

77. LGE has had actual knowledge of the ’973 patent since at least August 29, 2013.

78. LGE has indirectly infringed and continues to indirectly infringe the ’973 patent

by inducing end-users to infringe the ’973 patent by using the LGE Infringing Touchscreen

Products. LGE intentionally took action that induced end-users to infringe the ’973 patent by

marketing, selling, and supporting the infringing devices. [On information and belief, at least one

LGE end customer or distributor has directly infringed the ’973 patent by acting as instructed by

LGE. For example, LGE supplies end customers and distributors of the LGE Infringing

Touchscreen Products with user manuals and other information that instruct downstream users

how to’ operate the LGE Infringing Touchscreen Products, with knowledge that use in accordance

with such instructions infringes the ’973 patent. As detailed by the user manuals and other

information supplied by LGE, the LGE Infringing Touchscreen Products infringe multiple

[2
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Cypress patents. Sale or use of the LGE Infringing Touchscreen Products by end customers or

distributors in accordance with LGE’s instructions constitutes direct infringement of the ’973

patent. LGE had awareness of the ’973 patent and knew, or was willfiilly blind to the fact, that its

actions would cause direct infringement by end-users.

79. LGE has indirectly infringed and continues to indirectly infringe the ’973 patent

by contributing to direct infringement by end-users who use the LGE Infringing Touchscreen

Products. LGE supplied a component whose use by downstream users is infringing; the

component is not a common component suitable for non—infringing use; and LGE supplied the

component with the knowledge of the ’973 patent and knowledge that the component was

especially made or adapted for use in an infringing manner.

80. LGE’s actions are in violation of one or more of the provisions of 35 U.S.C. ‘§ 271.

81. Cypress has been damaged and irreparably injured by LGE’S infringing activities

and will continue to be so damaged and irreparably injured unless LGE’s infringing activities are

enjoined by this Court.

82. On information and belief, LGE’s infringement has been, and continues to be,

willful, wanton, and deliberate, without license or excuse and with full knowledge of the ’973

patent.

PRAYER FOR RELIEF

WHEREFORE, Cypress requests that this Court grant the following relief:

a. Enter judgment that the LGE Infringing USB Products infringe the ’ 103, ’825, and

’770 patents and the LGE Infringing Touchscreen Products infringe the ’497, ’015, and ’973

patents;

b. Enter an order permanently enjoining LGE and its officers, directors, agents,

servants, employees, attorneys, licensees, successors, assigns, and customers, and those in active

concert or participation with any of them, from making, using, offering to sell, or selling in the

United States or importing into the United States any devices that infringe any claim of the

Asserted Patents;

l3
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0. Award Cypress its damages, including lost profits, resulting from LGE’s

infringement in an amount to be determined at trial, pursuant to 35 U.S.C. §§ 154 and 284;

(1. Find this to be an exceptional case pursuant to 35 U.S.C. § 285;

e. Award Cypress prejudgment interest and post-judgment interest on its damages

and award Cypress its costs;

f. Perform an accounting of LGE’s infringing sales not presented at trial and award

Cypress additional damages from any such infringing sales; and

g. Award Cypress its costs and attorneys’ fees and such other and further relief as the

Court deems just and appropriate.

DEMAND FOR JURY TRIAL

Pursuant to Rule 38(b) of the Federal Rules of Civil Procedure, Cypress hereby demands

trial by jury on all issues raised by the Complaint.

Dated: August 29, 2013 Respectfully submitted,

KAYE SCHOLER LLP

By /5/Michael J. Malecek
Michael J. Malecek

Attorneys for Plaintiff
CYPRESS SEMICONDUCTOR
CORPORATION
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Michael J. Maleeek (State Bar No. 171034)
Email address: michael.malecek@kayescholer.com
Marisa Armanino Williams (State Bar No. 264907)
Email address: marisa.armanino@kayescholer.com
Robert S. Magee (State Bar No. 271443)
Email address: robert.magee@kayescholer.com
KAYE SCHOLER LLP

Two Palo Alto Square, Suite 400
3000 El Camino Real

Palo Alto, California 94306

Telephone: (650) 319-4500
Facsimile: (650) 319-4700

Attorneys for Plaintiff
CYPRESS SEMICONDUCTOR CORPORATION

CYPRESS SEMICONDUCTOR

CORPORATION,

V.

UNITED STATES DISTRICT COURT

NORTHERN DISTRICT OF CALIFORNIA

Case No.

COMPLAINT FOR PATENT

Plaintiff, INFRINGEMENT

JURY TRIAL DEMANDED

LG ELECTRONICS, INC.,
LG ELECTRONICS U.S.A., INC., and
LG ELECTRONICS MOBILECOMM U.S.A.,
INC.,

Defendants.
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Plaintiff Cypress Semiconductor Corporation (“Cypress” or “Plaintiff”) alleges:

PARTIES

1. Cypress is a corporation organized and existing under the laws of the State of

Delaware with its principal place ofbusiness located at 198 Champion Court, San Jose,

California. Cypress is a supplier of high—performance, mixed-signal, programmable solutions that

provide customers with rapid time-to-market and exceptional system value. Cypress’s

innovations are used in a wide variety of consumer electronics, such as networking and

telecommunication equipment, touchscreen devices, mobile handsets, video and imaging devices,

as well as in military communication devices.

2. On information and belief, Defendant LG Electronics, Inc. (“LGE Inc”) is a

corporation organized and existing under the laws of Korea with a principal place of business at

20, Yeouido-dong, Yeongdeungpo-Gu, Seoul 150-721, Korea.

3. On information and belief, Defendant LG Electronics U.S.A., Inc. (“LGE USA”)

is a corporation organized and existing under the laws of the State of Delaware with a principal

place of business at 1000 Sylvan Avenue, Englewood Cliffs, New Jersey 07632.

4. On information and belief, Defendant LG Electronics Mobilecomrn U.S.A., Inc.

(“LGE Mobilecomm”) is a corporation organized and existing under the laws of the State of

California with a principal place of business at 10225 Willow Creek Road, San Diego, California

92 1 3 1 .

5. As further described below, LGE Inc, LGE U.S.A., and LGE Mobilecomm

(collectively, “LGE”) manufacture and sell mobile phones and other products that infringe

multiple Cypress patents.

JURISDICTION AND VENUE

6. This action arises under the patent laws of the United States, 35 U.S.C. § 100, et

seq. This Court has subject matter jurisdiction over this action under 28 U.S.C. §§ 1331 and

1 33 8(a).

7. This Court has personal jurisdiction over LGE and venue is proper in the Northern

District of California pursuant to 28 U.S.C. § 1391(b) and (c) and § 1400(b). LGE maintains

l
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offices in this District, transacts business involving infringing products within this District, and

offers infringing products for sale in this District. On information and belief, LGE derives

significant revenue from the sale of infringing products distributed and used within this District,

and/or expects or should reasonably expect its actions to have consequences within this District,

and derives substantial revenue from interstate and international commerce.

INTRADISTRICT ASSIGNMENT

8. This is an Intellectual Property Action to be assigned on a district-wide basis

pursuant to Civil Local Rule 3-2(c).

BACKGROUND

9. For over thirty years, Cypress has been a pioneer and market innovator in

semiconductor technology. Cypress products include the PSoC® l, PSoC® 3, PSoC® 4, and

PSoC® 5 programmable system—on-chip families, and Cypress is the world leader in capacitive

user interface solutions including CapSense® touch sensing, TrueTouch® touchscreens, and

trackpad solutions for notebook PCs and peripherals. Cypress is also the world leader in

universal serial bus (“USB”) controllers, which enhance connectivity and performance in a wide

range of consumer and industrial products. Cypress is also the world leader in static random

access memory (“SRAM”) and nonvolatile RAM memories.

10. To develop its industry-leading products, Cypress has made extensive and

continuous investments in research and development (“R&D”). Cypress’s R&D efforts have

been essential to its success as a supplier of semiconductor solutions. Cypress’s R&D

organization works closely with its manufacturing facilities, suppliers and customers to improve

semiconductor designs and lower manufacturing costs.

1 1. To protect these critical R&D efforts, Cypress places a high value on its

intellectual property. Cypress has applied for and received over 2000 patents worldwide in a

variety of semiconductor-related technologies, and has more than 800 pending US. and foreign

patent applications. Cypress has over 250 issued US. patents and over 200 pending US. patent

applications directed towards USB and touchscreen technology.

2
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12. To protect the interests of Cypress's customers, who benefit from Cypress's

leading-edge technology and rely upon Cypress's proprietary solutions to compete in the

marketplace, Cypress cannot allow unauthorized use of its intellectual property.

CYPRESS PATENTS

13. On January 4, 2000, the United States Patent and Trademark Office duly and

legally issued United States Patent No. 6,012,103 (“the ’ 103 patent”), entitled “Bus Interface

System and Method,” to Cypress. Cypress owns the ’ 103 patent by assignment. A true and

correct copy of the ’ 103 patent is attached as Exhibit A to this Complaint.

14. On June 19, 2001, the United States Patent and Trademark Office duly and legally

issued United States Patent No. 6,249,825 (“the ’825 patent”), entitled “Universal Serial Bus

Interface System and Method,” to Cypress. Cypress owns the ’825 patent by assignment. A true

and correct copy of the ’825 patent is attached as Exhibit B to this Complaint.

15. On December 10, 2002, the United States Patent and Trademark Office duly and

legally issued United States Patent No. 6,493,770 (“the ’770 patent”), entitled “System for

Reconfiguring a Peripheral Device by Downloading Information from a Host and Electronically

Simulating a Physical Disconnection and Reconnection to Reconfigure the Device,” to Cypress.

Cypress owns the ’770 patent by assignment. A true and correct copy of the ’770 patent is

attached as Exhibit C to this Complaint.

16. On August 23, 2011, the United States Patent and Trademark Office duly and

legally issued United States Patent No. 8,004,497 (“the ’497 patent”), entitled “Two-Pin

Buttons,” to Cypress. Cypress owns the ’497 patent by assignment. A true and correct copy of

the ’497 patent is attached as Exhibit D to this Complaint.

17. On November 15, 2011, the United States Patent and Trademark Office duly and

legally issued United States Patent No. 8,059,015 (“the ’015 patent”), entitled “Capacitance

Sensing Matrix for Keyboard Architecture,” to Cypress. Cypress owns the ’01 5 patent by

assignment. A true and correct copy of the ’015 patent is attached as Exhibit E to this Complaint.

18. On August 27, 2013, the United States Patent and Trademark Office duly and

legally issued United States Patent No. 8,519,973 (“the ’973 patent”), entitled “Apparatus and

3
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Methods for Detecting a Conductive Object at a Location,” to Cypress. Cypress owns the ’973

patent by assignment. A true and correct copy of the ’973 patent is attached as Exhibit F to this

Complaint.

19. The ’ 103 patent, ’825 patent, and ’770 patent will be referred to below as the

“Cypress USB Patents.” The ’497 patent, ’01 5 patent, and ’973 patent will be referred to below

as the “Cypress Touchscreen Patents” (and together with the USB Patents, the “Asserted

Patents”).

INFRINGEMENT BY LGE

20. The products manufactured, imported and sold by LGE that infringe one or more

claims of the Cypress USB Patents include, but are not limited to, the Fathom V8750 mobile

phone and associated software, firmware, and peripheral. components, as well as other LGE

mobile phones and products, and associated software, firmware, and peripheral components that

incorporate the same or similar USB features, functionality, and/or architecture (collectively, the

“LGE Infringing USB Products”). The identification of products and parts in this Complaint is

by way of example only, and on information and belief, the exemplary products and parts

identified in this Complaint are representative of all LGE products and parts with reasonably

similar features, functionality and/or architecture, whether discontinued, current or future.

21. The products manufactured, imported and sold by LGE that infringe one or more

claims of the Cypress Touchscreen patents include, but are not limited to, the Optimus S LS670

mobile phone and associated software, firmware, and peripheral components, as well as other

LGE mobile phones and products, and associated software, firmware, and peripheral components

that incorporate the same or similar touchscreen features, functionality, and/or architecture

(collectively, the “LGE Infringing Touchscreen Products”), The identification of products and

parts in this Complaint is by way of example only, and on information and belief, the exemplary

products and parts identified in this Complaint are representative of all LGE products and parts

with reasonably similar features, functionality and/or architecture, whether discontinued, current

or future.
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22. The LGE Infringing USB Products and LGE Infringing Touchscreen Products

(collectively, the “LGE Infringing Products”) have no substantial non-infringing use.

23. According to LGE’s website and other publicly available documents, and on

information and belief, the LGE Infringing Products are sold to distributors and end customers in

the United States. These distributors and end customers are supplied with user manuals and other

information that instruct downstream users how to operate the LGE Infringing Products, and LGE

provides these instructions while knowing since at least 2011 that the LGE Infringing Products

infringe multiple Cypress patents, including one or more of the Asserted Patents. Sale or use of

the LGE Infringing Products in accordance with LGE’s instructions on how to operate these

devices constitutes direct infringement of the Asserted Patents.

24. LGE is aware that the LGE Infringing Products infringe the Asserted Patents. In

an effort to resolve LGE’s infringement without resorting to litigation, Cypress made LGE aware

of the Cypress USB Patents in April 2011 and the Cypress Touchscreen Patents in July 2011, and

on multiple subsequent occasions. LGE ultimately refused to participate in any further licensing

negotiations and, on information and belief, continued infringing the Asserted Patents.

FIRST CLAIM FOR RELIEF

(Infringement of the ’103 Patent)

25. Cypress incorporates and realleges the allegations of the preceding paragraphs as

though set forth in filll herein.

26. Cypress has not licensed or otherwise authorized LGE to make, use, offer for sale,

sell, or import into the United States any products that embody the inventions of the ’103 patent.

27. LGE has directly infringed and continues to directly infringe the ’ 103 patent by

making, using, importing, offering for sale or selling the LGE Infringing USB Products in the

United States.

28. LGE has had actual knowledge of the ’ 103 patent since at least April 1, 2011.

29. LGE has indirectly infringed and continues to indirectly infringe the ’ 103 patent

by inducing end-users to infringe the ’ 103 patent by using the LGE Infringing USB Products.

LGE intentionally took action that induced end-users to infringe the ’ 103 patent by marketing,

5
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selling, and supporting the infringing devices. On information and belief, at least one LGE end

customer or distributor has directly infringed the ’ 103 patent by acting as instructed by LGE. For

example, LGE supplies end customers and distributors of the LGE Infringing USB Products with

user manuals and other information that instruct downstream users how to operate the LGE

Infringing USB Products, with knowledge that use in accordance with such instructions infringes

the ’ 103 patent. As detailed by the user manuals and other information supplied by LGE, the

LGE Infringing USB Products infringe multiple Cypress patents. Sale or use of the LGE

Infringing USB Products by end customers or distributors in accordance with LGE’s instructions

constitutes direct infringement of the ’103 patent. LGE had awareness of the ’ 103 patent and

knew, or was willfully blind to the fact, that its actions would cause direct infringement by end-

users.

30. LGE has indirectly infringed and continues to indirectly infringe the ’ 103 patent

by contributing to direct infringement by end-users who use the LGE Infringing USB Products.

LGE supplied a component whose use by downstream users is infringing; the component is not a

common component suitable for non—infringing use; and LGE supplied the component with the

knowledge of the ’ 103 patent and knowledge that the component was especially made or adapted

for use in an infringing manner.

31. LGE’s actions are in violation of one or more of the provisions of 35 U.S.C. § 271.

32. Cypress has been damaged and irreparably injured by LGE’s infringing activities

and will continue to be so damaged and irreparably injured unless LGE’s infringing activities are

enjoined by this Court.

33. On information and belief, LGE’s infringement has been, and continues to be,

willful, wanton, and deliberate, without license or excuse and with full knowledge of the ’ 103

patent.
SECOND CLAIM FOR RELIEF

(Infringement of the ’825 Patent)

34. Cypress incorporates and realleges the allegations of the preceding paragraphs as

though set forth in full herein.

35. Cypress has not licensed or otherwise authorized LGE to make, use, offer for sale,

6
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sell, or import into the United States any products that embody the inventions of the ’825 patent.

36. LGE has directly infringed and continues to directly infringe the ’825 patent by

making, using, importing, offering for sale or selling the LGE Infringing USB Products in the

United States.

37. LGE has had actual knowledge of the ’825 patent since at least April 1, 2011.

38. LGE has indirectly infringed and continues to indirectly infringe the ’825 patent

by inducing end-users to infringe the ’825 patent by using the LGE Infringing USB Products.

LGE intentionally took action that induced end-users to infringe the ’825 patent by marketing,

selling, and supporting the infringing devices. On information and belief, at least one LGE end

customer or distributor has directly infringed the ’825 patent by acting as instructed by LGE. For

example, LGE supplies end customers and distributors of the LGE Infringing USB Products with

user manuals and other information that instruct downstream users how to operate the LGE

Infringing USB Products, with knowledge that use in accordance with such instructions infringes

the ’825 patent. As detailed by the user manuals and other information supplied by LGE, the

LGE Infringing USB Products infringe multiple Cypress patents. Sale or use of the LGE

Infringing USB Products by end customers or distributors in accordance with LGE’s instructions

constitutes direct infringement of the ’825 patent. LGE had awareness of the ’825 patent and

knew, or was willfully blind to the fact, that its actions would cause direct infringement by end-
users.

39. LGE has indirectly infringed and continues to indirectly infringe the ’825 patent

by contributing to direct infringement by end-users who use the LGE Infringing USB Products.

LGE supplied a component whose use by downstream users is infringing; the component is not a

common component suitable for non—infringing use; and LGE supplied the component with the

knowledge of the ‘825 patent and knowledge that the component was especially made or adapted

for use in an infringing manner.

40. LGE’s actions are in violation ofone or more of the provisions of 35 U.S.C. § 271.

41. Cypress has been damaged and irreparably injured by LGE’s infringing activities

and will continue to be so damaged and irreparably injured unless LGE’s infringing activities are

7
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UNITED STATES PATENT AND TRADEMARK OEETCE
UNITED STA'I'ES DEPAR’I'MENI‘ ()F (X )MM ERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.0. Box 1450
Alexandria Virginia 22313-1450
www usptogov

APPLICATION NO. ISSUE DATE PATENT NO. ATTORNEY DOCKET NO. CONFIRMATION NO.

11/440924 11/15/2011 8059015 CD06015 9376

 

60909 7590 10/25/2011

CYPRESS SEMICONDUCTOR CORPORATION
198 CHAMPION COURT

SAN JOSE, CA 95134-1709

ISSUE NOTIFICATION

The projected patent number and issue date are specified above.

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b)

(application filed on or after May 29, 2000)

The Patent Term Adjustment is 915 day(s). Any patent to issue from the above—identified application will

include an indication of the adjustment on the front page.

If a Continued Prosecution Application (CPA) was filed in the above-identified application, the filing date that

determines Patent Term Adjustment is the filing date of the most recent CPA.

Applicant Will be able to obtain more detailed information by accessing the Patent Application Information

Retrieval (PAIR) WEB site (http://pair.uspto.gov).

Any questions regarding the Patent Tenn Extension or Adjustment determination should be directed to the

Office of Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee

payments should be directed to the Application Assistance Unit (AAU) of the Office of Data Management
(ODM) at (571)-272-4200.

APPLICANT(S) (Please see PAIR WEB site http://pair.uspto.gov for additional applicants):

Liu IIua, Shanghai. CIIINA;
Iiang XiaoPing, Shanghai, CHINA;

IR103 (Rev, 10/09)
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Appiicatian Number ‘ 11440926,

Fifing Date ‘ 2006—0 ~ 5
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Timothy Edwards. .Jr.

Attorney Docket Number ‘ (23061315
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U.S.PATENT APPUCATION PUBUCATIDNS

Pagesfimumnsiines where
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UNITED STATES DEPARTMENT OF COMMERCEUnited sum» Pumm luld Trademark om»Adam. COMMISSIONER mu PATENTSpa Box ”inMemo-m, me- 221114-150wwwm'uo gov CONFIRMATION NO. 9376Bib Data Sheet

FILING OR 371(c)

SERIAL NUMBER DATE GROUP ART ”N” Iggiggrfig11/440 924 05/25/2006 2612 '
' RULE CD06015

A PPLICANTS
Liu Hua, Shanghai, CHINA;
Jiang XiaoPing, Shanghai, CHINA;

* CONTINUING DATA aunflannnnuuuu

* FOREIGN APPLICATIONS “unfinnfiflfl.”

IF REQUIRED, FOREIGN FILING LICENSE GRANTED** 06/16/2006

Foreign Priority claimed El yes a no., STATE OR SHEETS INDEPENDEN

iifsc‘1g‘a'd’°°"d“'°"s D yes "0 D Meiafie' COUNTRY DRAWING CLAIMSAllowance
erified and CHINA 14 3A cknowled-ed Examiners SI- nature Initials

‘ DDRESS

CAPACITANCE SENSING MATRIX FOR KEYBOARD ARCHITECTURE

Cl All Fees

D1_16Fees(FiIing)

FILING FEE FEES: Authority has been given in Paper El 1.17 Fees( Processing Ext, ofRECEIVED No. to charge/credit DEPOSIT ACCOUNT tlme )f fIl ' ;
or 0 Wm Cl 1.18 Fees ( Issue)

Cl Other

Cl Credit
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PART B - FEE(S) TRANSMITTAL

Complete and send this form, together with applicable fee(s), to: Mail Mail Stop ISSUE lug.Commissioner for Patents
PO. Box 1450

Alexandria, Virginia 22313-1450
or m (571)-273—2885

INSTRUCTIONS: This form should be_ used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through 5 should be completed where
ap ropriate. A11 fiirthcr correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current eorres ondence address as
in icatcd unless corrected below or directed otherwise in Block 1, by (a) schifying a new correspondence address; and/or (b) indicating a separate " EE ADDRESS" for
maintenance fee notifications.

CURRENT CORRESPONDENCE ADDRESS (N016: UseBlockl furany change children) Note: A certificate of inailin can only be used for domestic mailings of the
Fee(s) Transmittal. This certi ieate cannot be used for any other accompanying

papers. Each additional paper, such as an assignment or formal drawing, mustlave its own certificate of mailing or transmisSion.

 

 

60909 7590 09/01/2011

CYPRESS SEMICONDUCTOR CORPORATION Certificate of Mailing or Transmission
I hereb certif that this Fee s Transmittal is being deposited with the United

198 CHAMPION COURT States ostal ervice with suiiicient postage for first class mail in an envelope
SAN JOSE, CA 95134—1709 addressed to the Mail Stop ISSUE FEE address above, or being facsimiletransmitted to the USPTO ( 71) 2732885, on the date indicated below.

 

 

(Depositor's name)

(Signature)

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO,

11/440,924 05/25/2006 Liu Hua CD060] 5 9376
TITLE OF INVENTION: CAPACITANCE SENSING MATRIX FOR KEYBOARD ARCHITECTURE

 
  

     

APPLN. TYPE SMALL ENTITY ISSUE FEE DUE PUBLICATION FEE DUE PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE

NO $0nonprovisional $1510 $300 $1810 12/01/2011

EDWARDS IR, TIMOTHY 2612 341-033000

   

 

 
 

  

l. Chan 6 of correspondence address or indication of “Fee Address” (37
CFR 1. 63).

D Chan ,e of corrcs ondence address (or Change of Correspondence
Address orm PTO/ B/122) attached.

Ci ”Fee Address“ indication (or ”Fee Address“ Indication form
PTO/SB/47; Rev 03—02 or more recent) attached. Use of a Customer
Number is required.

2. For printing on the patent front page, list

(1) the names of up to 3 registered patent attorneys l
or agents OR, alternatively,

(2) the name of a single firm (having as a member a 2
registered attorney or agent) and the names of up to
2 registered patent attorneys or agents. If no name is 3
listed, no name will be printed. 

3. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type)

PLEASE NOTE: Unless an assignee is identified below, no assignce data will appear on the patent. If an assignee is identified below, the document has been filed forrccordation as set forth in 37 CF 3.11. Completion of this form is NOT a substitute for filing an assignment.

(A) NAME OF ASSIGNEE (n) RESIDENCE: (CITY and STATE 0n COUNTRY)

a , a» .. . , . a. s; » 1» “i: a f.
id“? if” €53 fine/Wen Ciflwfi‘irw if? or” isssarhfifii; west? x in" 7“ J amt a “~35“ e.» E \«e A

Please check the appropriate assignee category or categories (will not be printdd on the patent) : D Individual El Corporation or other private group entity Cl Government 

 

 
  

 

  
4a. T113 following fee(s) are submitted: 4b. Payment of Fce(s): (Please first reapply any previously paid issue fee shown above)

E1551“: Fee 3 A check is enclosed.

E’sublication Fee (No small entity discount permitted) :Ifayment by credit card. Form PTO-2038 is attached.

:1 Advance Order — # of Copies E’Tlie Director is hereby authorized to charge thgrequuigp ,EchES), any deficiency, or credit anyoverpayment, to Deposn Account Number .j t)‘: 2” ’ enclose an extra copy of this term).

5. Change in Entity Status (from status indicated above)

CI a. Applicant claims SMALL ENTITY status. See 37 CFR 1.27. 3 b. Applicant is no longer claiming SMALL ENTITY status. See 37 CFR l.27(g)(2).

 
Date

 Authorized Signature
  

 Typed or printed name Registration No.W

This collection of information is required by 37 CFR 1.311. The information is re uired to obtain or retain a benefit by the public which is to file (and by the USPTO to process)
an application. Confidentiality is govemed by 35 U.S.C. 122 and 37 CFR 114. is collection is estimated to take 12 minutes to complete, including gathering, preparing, and
submitting the completed application form to the USPTO. Time Will va dc cndm upon the individual case, Any comments on the amount of time you require to complete
this form and/or suggestions for reducing this burden, should be sent to tie C iief In onnation Ottieer, US. Patent and 'l‘rademark Office, US. Department of Commerce, PO.
Box 1450, Alexandria, Virginia 2231341450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO; Commissioner for Patents, PO. Box 1450,
Alexandria, Virginia 22313-1450.
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number. 

PTOL—SS (Rev. 02/11) Approved for use through 08/31/2013. OMB 0651-0033 US Patent and Trademark Office; US. DEPARTMENT OF COMMERCE
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Application No. 11/440,924

Attorney Docket No. CD06015

Page 1

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Application of: Examiner: EDWARDS JR , TIMOTHY

Liu Hua Group Art Unit: 2612

Application No: 11/440,924 Confirmation No: 9376

Filed: 05—25—2006 Vvvvvv‘vv
For: CAPACITANCE SENSING MATRIX )

FOR KEYBOARD ARCHITECTURE )

ISSUE FEE TRANSMITTAL

Commissioner for Patents

PO. Box 1450

Alexandria, VA 22313—1450

Sir:

Applicant is in receipt of a Notice of Allowance and Fee Due Form, mailed September 1,

2011, in connection with the above-identified application. The Issue Fee is due on or before

December 1, 2011. Applicant hereby submits the Issue Fee and/or the Publication Fee.

The Commissioner is hereby authorized to charge any appropriate fees under 37 C.F.R.

§§ 1.16, 1.17, 1.18, 1.19, 1.20 and 1.21 that may be required to issue the present application, and

to credit any oveipayments, to Deposit Account No. 50—3781.

Customer No.: 60909
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Application No. 11/440,924

Attorney Docket No. CD06015

Page 2

Should the Patent Office have any questions regarding this submission or the application

in general, the Patent Office is urged to contact the Applicant’s attorney, Larry Johnson, by

telephone at (408) 545—7194. All correspondence should continue to be directed to the address

given below.

Respectfully submitted,

   Dated:  

Lia-”y! g, on
{Kttorneyfior Applicant
Registration No. 56,861

Cypress Semiconductor Corporation

198 Champion Court

San Jose, CA 95134

Facsimile: (408) 545—6911
Customer No.: 60909

Customer No.: 60909
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Electronic Patent Application Fee Transmittal

Filing Date: 25—May—2006 

Title of Invention: CAPACITANCE SENSING MATRIX FOR KEYBOARD ARCHITECTURE

First Named Inventor/Applicant Name:

Utility under 35 USC 111(a) Filing Fees 

Sub-Total in

Description Quantity USD($)

Basic Filing: 

Pages:

Miscellaneous-Filing: 

Petition:

Patent-Appeals—and-lnterference:

Post-Allowance—and-Post—Issuance:
 

Utility Appl issue fee 

Publ. Fee- early, voluntary, or normal
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Extension-of—Time:

. _ _ Sub-Total in

 
Miscellaneous:
 

Total in USD ($) 2040 
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Electronic Acknowledgement Receipt

Application Number: 11440924

International Application Number: 

Confirmation Number:
 

Title of Invention: CAPACITANCE SENSING MATRIX FOR KEYBOARD ARCHITECTURE

“—

Attorney Docket Number: CD06015 

Receipt Date: 30—SEP—201 1 

Filing Date: 25—MAY—2006 

Time Stamp: 17:48:43 

Application Type: Utility under 35 USC111(a)

 
Payment information:

Submitted with Payment yes—

—
The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows:

Charge any Additional Fees required under 37 C.F.R. Section 1.16 (National application filing, search, and examination fees)

Charge any Additional Fees required under 37 C.F.R. Section 1.1 7 (Patent application and reexamination processing fees)
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Charge any Additional Fees required under 37 C.F.R. Section 1.1 9 (Document supply fees)

Charge any Additional Fees required under 37 C.F.R. Section 1.20 (Post Issuance fees)

Charge any Additional Fees required under 37 C.F.R. Section 1.21 (Miscellaneous fees and charges)

File Listing:

Document Document Descri tion File Size(Bytes)/ Multi Pages
Number p Message Digest Part /.zip (if appl.)

‘ 408429
CD0601SiTransmIttalLetterPay

Issue Fee Payment (PTO-853) ment 093020“ pdf 1al3ff0270a912bd749b74n3952775k4203
(Dd

. 160104
CD0601SiTransmIttalLetter709

Transmittal Letter 302011de 3 28c4ba67f9b2d3 b985 af650a46ed4681e4
cbd 1

Warnings:
 

Information:

32058

Fee Worksheet (SB06) fee—info.pdf 88d2761376f454966184a801337268ed822
b2 lbd

 
Warnings:
 

Information:
 

 
Total Files Size (in bytes) 600591

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO ofthe indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

Ifa new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)—(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date ofthe application.

National Stage of an International Application under 35 U.S.C. 371
Ifa timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

Ifa new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/R0/1 05) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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UNITED STATES PATENT AND TRADEMARK OFFICE
UNITED STATES DEPARTMENT OF COIVLVIERCE
United States Patent and Trademark Office
Address: COIVIMISSIONER FOR PATENTS

PO. Box 1450
Alexandria. Virginia 22313-1450www usptogov

 
NOTICE OF ALLOWANCE AND FEE(S) DUE

EXAMINER

EDWARDS JR, TIMOTHY

ART UNIT PAPER NUMBER

2612

60909 7590 09/01/2011

CYPRESS SEMICONDUCTOR CORPORATION
198 CHAMPION COURT

SAN JOSE, CA 95134-1709

DATE MAILED: 09/01/201 1

11/440,924 05/25/2006 L11] IIua CD06015 9376
TITLE OF INVENTION: CAPACITANCE SENSING MATRIX FOR KEYBOARD ARCHITECTURE

APPLN. TYPE SMALL ENTITY ISSUE FEE DUE PUBLICATION FEE DUE PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE

NO $0nonprovisional $1510 $300 $1810 12/01/2011

THE APPLICATION IDENTIFIED ABOVE HAS BEEN EXAMINED AND IS ALLOWED FOR ISSUANCE AS A PATENT.
PROSECUTION ON THE MERITS IS CLOSED. THIS NOTICE OF ALLOWANCE IS NOT A GRANT OF PATENT RIGHTS.
THIS APPLICATION IS SUBJECT TO WITHDRAWAL FROM ISSUE AT THE INITIATIVE OF THE OFFICE OR UPON
PETITION BY THE APPLICANT. SEE 37 CFR 1.313 AND MPEP 1308.

THE ISSUE FEE AND PUBLICATION FEE (IF REQUIRED) MUST BE PAID WITHIN THREE MONTHS FROM THE
MAILING DATE OF THIS NOTICE OR THIS APPLICATION SHALL BE REGARDED AS ABANDONED. THIS
STAT! T! QRY PERI! 2D CASSQT BE EXTENDED. SEE 35 U.S.C. 151. THE ISSUE FEE DUE INDICATED ABOVE DOES
NOT REFLECT A CREDIT FOR ANY PREVIOUSLY PAID ISSUE FEE IN THIS APPLICATION. IF AN ISSUE FEE HAS

PREVIOUSLY BEEN PAID IN TIIIS APPLICATION (AS SIIOVVN ABOVE), TIIE RETURN OF PART B OF TIIIS FORM
WILL BE CONSIDERED A REQUEST TO REAPPLY THE PREVIOUSLY PAID ISSUE FEE TOWARD THE ISSUE FEE NOW
DUE.

HOW TO REPLY TO THIS NOTICE:

1. Review the SMALL ENTITY status shown above.

If the SMALL ENTITY is shown as YES, verify your current If the SMALL ENTITY is shown as NO:
SMALL ENTITY status:

A. If the status is the same, pay the TOTAL FEE(S) DUE shown
above.

B. If the status above is to be removed, check box 5b on Part B -
Fee(s) Transmittal and pay the PUBLICATION FEE (if required)
and twice the amount of the ISSUE FEE shown above, or

A. Pay TOTAL EEF(S) DUE shown above, or

B. If applicant claimed SMALL ENTITY status before, or is 110w
claiming SMALL ENTITY status, check box 5a on Part B - Fee(s)
Transmittal and pay the PUBLICATION FEE (if required) and 1/2
the ISSUE FEE shown above

II. PART B - FEE(S) TRANSMITTAL, or its equivalent, must be completed and returned to the United States Patent and Trademark Office
(USPTO) with your ISSUE FEE and PUBLICATION FEE (if required). If you are charging the fee(_s) to your deposit account, section "4b"
of Part B - Fee(s) Transmittal should be completed and an extra copy of the form should be submitted. If an equivalent of Part B is filed, a
request to reapply a previously paid issue fee must be clearly made, and delays in processing may occur due to the difficulty in recognizing
the paper as an equivalent of Part B.

III. A11 communications regarding this application must give the application number. Please direct all communications prior to issuance to
Mail Stop ISSUE FEE unless advised to the contrary.

IMPORTANT REMINDER: Utility patents issuing on applications filed on or after Dec. 12, 1980 may require payment of
maintenance fees. It is patentee's responsibility to ensure timely payment of maintenance fees when due.

Page l of 3
PTOL—SS (Rev. 02/11)

BLACKBERRY EX. 1010, pg. 27



BLACKBERRY EX. 1010, pg. 28

PART B - FEE(S) TRANSMITTAL

Complete and send this form, together with applicable fee(s), to: Lail Mail Stop ISSUE FEECommissioner for Patents
PO. Box 1450
Alexandria, Virginia 22313-1450

or m (571)-273-2885

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through 5 should be completed where
ap ropriate. All further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current corres ondence address as
in icated unless corrected below or directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate ” E ADDRESS” formaintenance fee notifications.

CURRENT CORRESPONDENCEADDRESS (N016: Use Blocklforany change ofaddressl Note: A certificate of mai1in can only be used for domestic mailings of the
Fee(s) Transmittal. This certi icate cannot be used for any other accompanying

Eapers. Each additional paper, such as an assignment or formal drawing, mustave its own certificate of mailing or transmission.

 

60909 7590 09/01/2011

CYPRESS SEMICONDUCTOR CORPORATION Certificate of Mailing 0r Transmission
V ‘ , v I hereby certify that this Fee(s) Transmittal is being deposited with the United
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Application No. Applicant(s)

 _ _ _ 11/440,924 HUA ET AL.
Notice Of Allowabrlrty Examiner Art Unit

TIMOTHY EDWARDS JR 2612 

-- The MAILING DA TE of this communication appears on the cover sheet with the correspondence address--
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included
herew'th (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS
NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308.

1. IX "his communication is responsive to amendment filed June 24 2011.
 

2. El An election was made by the applicant in response to a restriction requirement set forth during the interview on ; the restriction
requirement and election have been incorporated into this action.

3. IX "he allowed claim(s) is/are 1-23 26 27 and 29.

 
 

4. El Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)—(d) or (f).

a) El AII b) [I Some‘ c) [I None of the:

1. El Certified copies of the priority documents have been received.

2. El Certified copies of the priority documents have been received in Application No.

3. El Copies of the certified copies of the priority documents have been received in this national stage application from the

International Bureau (PCT Rule 17.2(a)).

* Certified copies not received:

Applicant has THREE MONTHS FROM THE “MAILING DATE" of this communication to file a reply complying with the requirements
noted below. Failure to timely comply will result in ABANDONMENT of this application.
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE.

5. [I A SUBSTITUTE OATH OR DECLARATION must be submitted. Note the attached EXAMINER’S AMENDMENT or NOTICE OF
INFORMAL PATENT APPLICATION (PTO-152) which gives reasonIs) why the oath or declaration is deficient.

6. El CORRECTED DRAWINGS ( as “replacement sheets”) must be submitted.

(a) I] including changes required by the Notice of Draftsperson’s Patent Drawing Review ( PTO-948) attached

1) |:| hereto or 2) [I to Paper No./Mail Date

(b) I] including changes required by the attached Examiner’s Amendment/ Comment or in the Office action of
Paper No./Mai| Date

Identifying indicia such as the application number (see 37 CFR 1.84(c)) should be written on the drawings in the tram (not the back) of
each sheet. Replacement sheet(s) should be labeled as such in the header according to 37 CFR 1.121(d).

7. El DEPOSIT OF and/or INFORMATION about the deposit of BIOLOGICAL MATERIAL must be submitted. Note the
attached Examiner’s comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL.

 

 

Attachment(s)
1. El Notice of References Cited (PTO-892) 5. El Notice of Informal Patent Application

2. El Notice of Draftperson‘s Patent Drawing Review (PTO—948) 6. El Interview Summary (PTO—413),
Paper No./Mai| Date .

3. El Information Disclosure Statements (PTO/SB/OB), 7. El Examiner's Amendment/Comment
Paper No./Mai| Date

4. El Examiner‘s Comment Regarding Requirement for Deposit 8. E Examiner's Statement of Reasons for Allowance
of Biological Material

9. El Other .

US Patent and Trademark Office

PTOL-37 (Rev. 03-11) Notice of Allowability Part of Paper No./Mai| Date 20110831
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Application/Control Number: 11/440,924 Page 2

Art Unit: 2612

DETAILED ACTION

Allowable Subject Matter

1. Claims 1-23, 26, 29 are allowed.

2. The following is an examiner’s statement of reasons for allowance: applicant has

amended claims with subject matter which was indicated as being allowable.

Application is in condition for allowance.

Any comments considered necessary by applicant must be submitted no later

than the payment of the issue fee and, to avoid processing delays, should preferably

accompany the issue fee. Such submissions should be clearly labeled “Comments on

Statement of Reasons for Allowance.”

Conclusion

Any inquiry concerning this communication should be directed to

Examiner Timothy Edwards, Jr. at telephone number (571) 272-3067. The examiner

can normally be reached on Monday-Thursday, 8:00 a.m.-6:OO pm. The examiner

cannot be reached on Fridays.

If attempt to reach the Examiner by telephone are unsuccessful, the Examiner's

Supervisor, Brian Zimmerman, can be reached at (571) 272-3059.
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Application/Control Number: 11/440,924 Page 3

Art Unit: 2612

Any inquiry of a general nature or relating to the status of this application should

be directed to the Group receptionist whose telephone number is (571) 272-4700, Mon-

Fri., 8:30 a.m.-5:OO p.m.

Any response to this action should be fax to:

(571) 273-8300 (for formal communications intended for entry).

Information regarding the status of an application may be obtained from the

Patent Application Information Retrieval (PAIR) system. Status information for published

applications may be obtained from either Private PAIR or Public PAIR. Status

information for unpublished applications is available through Private PAIR only. For

more information about the PAIR system, see http:/pair-direct.uspto.gov or contact the

Electronic Business Center (EBC) at 866-217-9197 (toll-free).

/Timothy Edwards, Jr. /

Primary Examiner, Art Unit 2612

August 31, 2011
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Applicant: Liu Hua and Jiang XiaoPing Examiner: Timothy Edwards,

Jr.

Serial No.: 11/440,924 Group Art Unit: 2612

Filed: May 25, 2006 Docket No.: CD06015

Title: Capacitive Sensing Matrix for Keyboard Confirmation No.: 9376

Architecture

Assignee: Cypress Semiconductor

RESPONSE TO NON-FINAL OFFICE ACTION DATED JUNE 10, 2011

To: Mail Stop Amendment
Commissioner for Patents

P.O. Box 1450

Alexandria, VA 22313-1450

In response to the Non-Final Office Action mailed June 10, 2011,

Applicants respectfully request reconsideration of the present application and

consideration of the amendments to the present application and/or associated

remarks that are detailed below.

11/440,924 1
CD06015

June 22,2011
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CLAIMS

Claims pending

- At time of the Action: 1-30.

0 After this Response: 1-23, 26, 27, and 29.

Currently Amended claims: 1, 6, and 22.

Cancelled claims: 24, 25, 28, and 30.

Withdrawn claims: None.

New claims: None.

1. (Currently amended) A method, comprising:

assigning a plurality of keyboard keys to correspond to pre-defined areas of a

sensing surface of a sensing device having a plurality of sensor elements

and a plurality of capacitance sensing pins to couple the plurality of sensor

elements to a processing device, wherein the pre-defined areas are

disposed adjacent to one another and wherein at least one of the plurality

of sensor elements corresponds to multiple pre-defined areas;

determining a position of a presence of the conductive object on the sensing

device by measuring capacitance on the plurality of capacitance sensing

pins; and

selecting a keyboard key of the plurality of keyboard keys when the position

of the presence of the conductive object is determined to be within the

pre-defined area of the sensing device corresponding to the keyboard key.

2. (Original) The method of claim 3515-, wherein selecting the keyboard key

comprises comparing the position of the conductive object with the pre-defined areas.

11/440,924 2
CD06015

June 22, 2011
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3. (Original) The method of claim 33, further comprising outputting keyboard data

corresponding to the selected key from the processing device to a component external

to the processing device.

4. (Previously Presented) The method of claim 3+ wherein the plurality of sensor

elements are disposed in a capacitance sensor matrix comprising a plurality of rows of

sensor elements and a plurality of columns of sensor elements, wherein each row and

each column is coupled to one of the plurality of capacitance sensing pins, and wherein

determining the position of the conductive object comprises:

measuring a capacitance of each row of sensor elements of the capacitance

sensor matrix of the sensing device;

determining a first dimension position based on the measured capacitance of

the rows of sensor elements;

measuring a capacitance of each column of sensor elements of the

capacitance sensor matrix; and

determining a second dimension position based on the measured

capacitance of the columns of sensor elements, wherein determining the

position of the presence of the conductive object is determined using the

first and second dimension positions.

5. (Original) The method of claim c wherein assigning the plurality of keyboard

keys into pre-defined areas comprises defining a data structure comprising positional

data of the pre-defined areas of the plurality of keyboard keys, wherein selecting the

keyboard key comprises comparing the position of the conductive object with the

positional data of the pre-defined areas of the data structure to determine a pressed key

11/440,924 3
CD06015

June 22, 2011
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of the plurality of keyboard keys, and wherein outputting the keyboard data comprises

outputting keyboard data that corresponds to the pressed key.

6. (Currently amended) An apparatus, comprising:

a sensing device comprising a plurality of sensor elements to detect a

presence of a conductive object on a sensing surface of the sensing

device, wherein a plurality of keyboard keys are assigned to correspond to

pre-defined areas of a sensing surface of the sensing device, wherein the

pre-defined areas are disposed adjacent to one another and wherein at

least one of the plurality of sensor elements corresponds to multiple pre-

defined areas; and

a processing device coupled to the sensing device using capacitance sensing

pins, wherein the processing device is operable to determine a position of

the presence of the conductive object on the sensing device by measuring

capacitance on the capacitance sensing pins, and to select a keyboard

key of the plurality of keyboard keys when the position of the presence of

the conductive object is determined to be within the pre-defined area of

the sensing device corresponding to the keyboard key.

7. (Original) The apparatus of claim 3 wherein the plurality of keyboard keys are

a personal computer (PC) keyboard, and wherein the processing device is coupled to

the sensing device using less than 21 capacitance sensing pins.

11/440,924 4
CD06015

June 22, 2011
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8. (Original) The apparatus of claim fi wherein the plurality of keyboard keys

comprises approximately 48 keyboard keys, and wherein the processing device is

coupled to the sensing device using 4 capacitance sensing pins.

9. (Original) The apparatus of claim «a wherein the plurality of keyboard keys

comprises approximately 101 keyboard keys, and wherein the processing device is

coupled to the sensing device using less than 12 capacitance sensing pins.

10. (Original) The apparatus of claim 96 wherein the plurality of keyboard keys

comprises approximately 107 keyboard keys, and wherein the processing device is

coupled to the sensing device using less than 21 capacitance sensing pins.

1 1. (Original) The apparatus of claim Qw wherein the plurality of keyboard keys

comprises approximately 107 keyboard keys, and wherein the processing device is

coupled to the sensing device using less than 12 capacitance sensing pins.

12. (Original) The apparatus of claim $33, wherein a total surface area of the

assigned keyboard keys is less than approximately 10 centimeters (cm) by 10 cm.

13. (Original) The apparatus of claim R. wherein a total surface area of the

assigned keyboard keys is approximately 3 centimeters (cm) by 3 cm.

14. (Previously Presented) The apparatus of claim ‘x wherein the sensing device

comprises a capacitance sensor matrix comprising the plurality of sensor elements

configured in rows and columns to detect the presence of the conductive object on the

sensing device, wherein each row and column is coupled to the processing device using

11/440,924 5
CD06015

June 22, 2011
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one of the capacitance sensing pins, and wherein the plurality of keyboard keys are

assigned to the pre-defined areas of the capacitance sensor matrix.

15. (Original) The apparatus of claim 1411 wherein the processing device

comprises one or more capacitance sensors coupled to the capacitance sensor matrix,

wherein the one or more capacitance sensors are operable to measure a capacitance of

each row of sensor elements of the capacitance sensor matrix, and to measure a

capacitance of each column of sensor elements of the capacitance sensor matrix, and

wherein the processing device is operable to determine the position of the presence of

the keyboard key using the measured capacitance of the rows and columns of sensor

elements of the capacitance sensor matrix.

16. (Original) The apparatus of claim 5‘» wherein the one or more capacitance

sensors are relaxation oscillators, wherein each relaxation oscillator comprises:

a current source to provide a charge current to the plurality of sensor

elements;

a selection circuit coupled to the plurality of sensor elements and the current

source, wherein the selection circuit is operable to sequentially select a

sensor element of the plurality of sensor elements to provide the charge

current and to measure the capacitance of each sensor element of the

sensing device;

a comparator coupled to the current source and the selection circuit, wherein

the comparator is operable to compare a voltage on the selected sensor

element and a threshold voltage; and

11/440,924 6
CD06015

June 22, 2011
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a reset switch coupled to the comparator, current source, and selection

circuit, wherein the reset switch is operable to reset the charge current on

the selected sensor element, wherein the one or more capacitance

sensors further comprise a digital counter coupled to the relaxation

oscillator, wherein the digital counter is operable to count at least one of a

frequency of an oscillator output or a period of the oscillator received from

the relaxation oscillator.

17. (Original) The apparatus of claim w: further comprising a component external to

the processing device, wherein the processing device is operable to send keyboard

data to the component that corresponds to the selected keyboard key.

18. (Original) The apparatus of claim “3 :5 wherein the component external to the 

processing device is at least one of a processor, a driver of a processor, or an

embedded controller.

19. (Original) The apparatus of claim 1:1 wherein the keyboard data comprises is

at least one of a keyboard data signal, or a keyboard data command.

20. (Original) The apparatus of claim 5 wherein the sensing device is mounted on

a mobile handset.

21. (Original) The apparatus of claim \C wherein the processing device is coupled

to an additional user input device, and wherein the additional input device is at least one

of a cursor positioning device, a touch-sensor pad, a touch-sensor slider, a touch-

sensor button, mouse, or a touch-screen display.

11/440,924 7
CD06015

June 22, 2011
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22. (Currently amended) An apparatus, comprising:

a sensing device comprising a plurality of sensor elements to detect a

presence of a conductive object on the sensing device, wherein a plurality

of keyboard keys are assigned to correspond to pre-defined areas of a

sensing surface of the sensing device, wherein the pre-defined areas are

disposed adjacent to one another and wherein at least one of the plurality

of sensor elements corresponds to multiple pre-defined areas;

means for determining a position of the presence of the conductive object on

the sensing device; and

means for selecting a keyboard key of the plurality of keyboard keys when the

position of the presence of the conductive object is determined to be

within the pre-defined area of the sensing device corresponding to the

keyboard key.

23. u further comprising means 

for assigning the plurality of keyboard keys to correspond to the pre-defined areas of the

sensing device.

24. (Canceled)

25. (Canceled)

26. (Original) The apparatus of claim further comprising means for outputting 

keyboard data based on the position of the presence of the keyboard key.

11/440,924 8
CD06015

June 22, 2011
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27. (Previously Presented) The method of claim 1, wherein the pre-defined areas

of the plurality of keyboard keys are arranged into multiple rows on the sensing surface,

wherein the plurality of sensor elements are arranged in a plurality of rows of sensor

elements, and wherein at least one of the plurality of rows of sensor elements

corresponds to a plurality of rows of the pre-defined areas.

28. (Canceled)

29. (Previously Presented) The apparatus of claim 6, wherein the pre-defined

areas of the plurality of keyboard keys are arranged into multiple rows on the sensing

surface, wherein the plurality of sensor elements are arranged in a plurality of rows of

sensor elements, and wherein at least one of the plurality of rows of sensor elements

corresponds to a plurality of rows of the pre-defined areas.

30. (Canceled)

11/440,924 9
CD06015

June 22, 2011
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REMARKS

Reconsideration of this application as amended is respectfully requested. Claims

1-30 are pending. Claims 24, 25, 28, and 30 are canceled. Claims 1, 6, and 22 are

amended. No claims are withdrawn. Applicants respectfully request reconsideration of

the present rejections. Applicants believe this communication to be fully responsive to

all issues raised in the Action.

Claim Amendments

The amendments to the claims are fully supported by the specification as

originally filed, and no new matter will be added by entry of the amendment. The

amendments to the claims are made to satisfy Applicants’ preferences, not necessarily

to satisfy any legal requirement(s) of the patent laws. The amendments clarify the

claims and are not intended to limit the scope of equivalents to which any claim element

may be entitled. Applicants respectfully request reconsideration of the above-identified

application in view of the amendments above and the remarks that follow.

§112 Rejections

Claims 24 and 25 were rejected under 35 U.S.C. § 112, second paragraph, as

allegedly being indefinite for failing to point out and distinctly claim the subject matter

which the applicant regards as the rejection.

Merely in the interest of advancing prosecution and without conceding the

propriety of the rejection, Applicants have canceled claims 24 and 25, obviating the

rejection.

§ 102 Rejections

Claims 1-7, 9-11, 14, 15, 17-23, 26, 27, and 29 were rejected under 35 U.S.C. §

102(e) as allegedly anticipated by Hristov (U.S. Published Application No,

2007/0008299, now U.S. Patent Number No. 7,821,502, hereinafter “Hristov”).

In the Non-Final Office Action mailed June 10, 2011, the Examiner stated that

claims 28 and 30 were objected to as being dependent upon a rejected base claim but

11/440,924 1O
CD06015

June 22, 2011
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would be allowable if rewritten in independent form including all of the limitations of the

base claim and any intervening claims.

Merely in the interest of advancing prosecution and without conceding the

propriety of the rejection, Applicants have cancelled claims 28 and 30 and incorporated

the claimed features of claim 28 into claims 1 and 22, and incorporated the claimed

features of claim 30 into claim 6.

Applicants submit that claims 1, 6, and 22, as amended, are not anticipated by

Hristov for at least the reasons stated by the Examiner in the Non-Final Office Action

mailed June 10, 2011. Amended claims 1, 6, and 22 are therefore in condition for

allowance and Applicants respectfully request notification of same.

Claims 2-5, 9-11, 14, 15, 17-21, 23, 26, 27, and 29 are dependent on claims 1, 6,

or 22 and incorporate all of the features therein. Applicants submit that claims 2—5, 9-

11, 14, 15, 17-21, 23, 26, 27, and 29 are allowable for at least the reasons given for

claim 1, 6, and 22 and respectfully request notification of same.

§103 Reiecfions

Claims 12 and 13 were rejected under 35 U.S.C. § 103(a) as allegedly

unpatentable over Hristov.

Claims 12 and 13 are dependent on claim 6 and incorporate all of the features

therein. Applicants submit that claims 12 and 13 are allowable for at least the reasons

given for claim 6, and respectfully request notification of same.

11/440,924 11
CD06015
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Allowed Claims

The Examiner objected to claims 8, 16, 28, and 30 as being dependent upon a

rejected base claim, but that stated that they would be allowable if rewritten in

independent form including all of the limitations of the base claim and any intervening

claims.

Merely in the interest of advancing prosecution and without conceding the

propriety of the objection, Applicants have amended claims 1 and 22 to include the

features of claim 28, and amended claim 6 to include the features of claim 30.

Applicants have canceled claims 28 and 30, obviating the objection. Applicants

respectfully submit that adding the allowable material of claim 30 to claim 6, as

amended, obviates the objection to claims 8 and 16, which are dependent on claim 6.

Applicants submit that claims 8 and 16 are in condition for allowance and

respectfully request notification of same.

11/440,924 12
CD06015

June 22, 2011

BLACKBERRY EX. 1010, pg. 47



BLACKBERRY EX. 1010, pg. 48

Reservation of Rights

Applicants believe every assertion by the Office Action has been addressed,

however in the interest of clarity and brevity, Applicants may not have asserted every

available argument for each assertion made in the Office Action. Applicants reserve all

rights not exercised in connection with this response, such as the right to challenge or

rebut any tacit or explicit characterization of any reference or of any of the present

claims, the right to challenge or rebut any asserted factual or legal basis of any of the

rejections, the right to swear behind any cited reference such as provided under 37

C.F.R. § 1.131 or otherwise, or the right to assert co-ownership of any cited reference.

Applicants do not admit that any of the cited references or any other references of

record is relevant to the present claims, or that they constitute prior art. To the extent

that any rejection or assertion is based upon the Examiner’s personal knowledge, rather

than any objective evidence of record as manifested by a cited prior art reference,

Applicants timely object to such reliance on Official Notice, and reserve all rights to

request that the Examiner provide a reference or affidavit in support of such assertion,

as required by MPEP § 2144.03. Applicants reserve all rights to pursue any cancelled

claims in a subsequent patent application claiming the benefit of priority of the present

patent application, and to request rejoinder of any withdrawn claim, as required by

MPEP § 821.04.

11/440,924 13
CD06015
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W

Applicants respectfully submit that the claims are in condition for allowance and

notification to that effect is earnestly requested. The Examiner is invited to telephone

Applicants’ agent, Ryan Seguine, at (425) 753-4459.

Please charge any additional fees under 37 CFR §§ 1.16, 1.17, 1.18, 1.20 and

1.21 that may be required to maintain pendency of the present application, or apply any

credits to our PTO deposit account number: 50-3781.

Respectfully submitted,

Liu Hua and Jiang XiaoPing

By their Representative,

Date: June 24 2011 By: /Ryan Seguine/

Ryan D. Seguine

Reg. No. 64,577

 

Cypress Semiconductor Corporation

198 Champion Court
San Jose, CA 95134

Facsimile: (408) 545-6911

Customer No. 60909

11/440,924
CD06015

June 22,2011
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Application No. Applicant(s)

11/440,924 HUA ET AL.

Office Action Summary Examiner Art Unit
TIMOTHY EDWARDS JR 2612

-- The MAILING DA TE of this communication appears on the cover sheet with the correspondence address --
Period for Reply

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) OR THIRTY (30) DAYS,
WHICHEVER IS LONGER FROM THE MAILING DATE OF THIS COMMUNICATION

Extensions oftime may be available under the provisions of 37 CFR 1 136(a). In no event however may a reply be timely filed
after SIX (6))MONTHS from the mailing date of this communication.

- If NO period for reply Is specierd above, the maXImum statutory period Will apply and will expire SIX (6) MONTHS from the mailing date of thIs communication.
- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133).

Any reply received by the Office later than three months afterthe mailing date ofthis communication, even iftimely filed, may reduce any
earned patent term adjustment. See 37 CFR 1.704(b).

Status

 

1)IZI Responsive to communication(s) filed on 12 October 2010.

2a)l:l This action is FINAL. 2b)IZI This action is non-final.

3)|:l Since this application is in condition for allowance except for formal matters, prosecution as to the merits is

closed in accordance with the practice under Exparte Quay/e, 1935 CD. 11, 453 0.6. 213.

Disposition of Claims

4)IZ Claim(s) 1-30is/are pending in the application.

4a) Of the above claim(s) is/are withdrawn from consideration.

5 El Claim s) is/are allowed.
1-79-15 17—27 and 29 is/are rejected.

) (

) ( )

7)I:l Claim(s) 8 1628 and 30 is/are objected to.

) ( ) are subject to restriction and/or election requirement.

 

 

Application Papers

9)|:I The specification is objected to by the Examiner.

10)I:I "he drawing(s) filed on_ is/are: a)I:I accepted or b)I:I objected to by the Examiner.

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a).

Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121 (d).

11)I:I "he oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO—152.

 
Priority under 35 U.S.C. § 119

12)I:l Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).

a)I:I All b)I:I Some * c)l:| None of:

1.I:I Certified copies of the priority documents have been received.

2.|:| Certified copies of the priority documents have been received in Application No._

3.I:I Copies of the certified copies of the priority documents have been received in this National Stage

application from the International Bureau (PCT Rule 17.2(a)).

* See the attached detailed Office action for a list of the certified copies not received.

 
Attachment(s)

1) E Notice of References Cited (PTO-892) 4) '1 Interview Summary (PTO-413)
2) I: Notice of Draftsperson‘s Patent Drawing Review (PTO-948) Paper NOIS )lMail Date._
3) E Information Disclosure Statement(s) (PTO/SB/OB) 5) l:l Notice 0f Informal Patent Application

Paper No(s)/Mai| Date . 6)I:l Other:—
U.S. Patent and Trademark Office

PTOL-326 (Rev. 08-06) Office Action Summary Part of Paper No./Mai| Date 20110607
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Application/Control Number: 11/440,924 Page 2

Art Unit: 2612

DETAILED ACTION

Claim Rejections - 35 USC § 1 12

1. The following is a quotation of the second paragraph of 35 U.S.C. 112:

The specification shall conclude with one or more claims particularly pointing out and distinctly
claiming the subject matterwhich the applicant regards as his invention.

2. Claims 24 and 25 rejected under 35 U.S.C. 112, second paragraph, as being

indefinite for failing to particularly point out and distinctly claim the subject matter which

applicant regards as the invention.

Claim 24 recite “means for reducing a number of capacitance sensing pins”.

Examiner is unclear how this reduction is accomplished by software, hardware or both.

Claim 25 recite “means for reducing total area of the sensing device while

maintaining a number of keyboard keys on a device”. Examiner is unclear how this

reduction is accomplished by software, hardware or both.

Claim Rejections - 35 USC § 102

1. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that

form the basis for the rejections under this section made in this Office action:

A person shall be entitled to a patent unless —

(e) the invention was described in (1) an application for patent, published under section 122(b), by
another filed in the United States before the invention by the applicant for patent or (2) a patent
granted on an application for patent by another filed in the United States before the invention by the
applicant for patent, except that an international application filed under the treaty defined in section
351 (a) shall have the effects for purposes of this subsection of an application filed in the United States
only if the international application designated the United States and was published under Article 21(2)
of such treaty in the English language.
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Application/Control Number: 11/440,924 Page 3

Art Unit: 2612

2. Claims 1-7, 9-11, 14, 15, 17-23, 26, 27, 29 are rejected under 35 U.S.C. 102(e)

as being anticipated by Hristov 2007/0008299.

Considering claim 1, Hristov teaches a method comprising a) assigning a plurality of

keyboard keys to a pre-defined areas of a sensing surface of a sensing device having a

plurality of capacitance sensing pins to couple the plurality of sensor elements to a

processing device (see paragraph 0009 and fig 3, items 28 and 44); a1) wherein the

pre-defined areas are disposed adjacent to one another (see fig 3); b) determining a

position of a presence of the conductive object on the sensing device by measuring

capacitance of the plurality of sensing pins (see paragraph 0036); c) selecting a

keyboard key of the plurality of keyboard keys when position of the presence of the

conductive object is determined to be within the pre-defined area of the sensing device

corresponding to the keyboard key (see paragraph 0022).

Considering claim 2 Hristov teaches the limitation of this claim (see paragraph 0036).

Considering claim 3 Hristov teaches the limitation of this claim (see paragraph 0047 and

fig 3, items 44 and 46).

Considering claim 4 Hristov teaches the limitation of this claim (see paragraph 0046 and

fig 3).
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Application/Control Number: 11/440,924 Page 4

Art Unit: 2612

Considering claim 5 Hristov teaches the limitation of this claim (see paragraph 0051).

Considering claim 6 Hristov teaches the limitation of this claim (see paragraphs 0045-

0047 and fig 3).

Considering claims 7, 9-11 Hristov teaches the limitation of this claim (see paragraph

0021 and fig 3, item 42).

Considering claim 14 Hristov teaches the limitation of this claim (see fig 3, item 44).

Considering claims 15, 27, 29 the limitations of these claims are interpreted and

rejected as stated in claim 4.

Considering claim 17 the limitation of this claim is interpreted and rejected as stated in

claim 3.

Considering claim 18 Hristov teaches the limitation of this claim (see fig 3, item 46).

Considering claim 19 Hristov teaches the limitation of this claim (see paragraph 0050).

Considering claim 20 Hristov teaches the limitation of this claim (see paragraph 0021).
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Application/Control Number: 11/440,924 Page 5

Art Unit: 2612

Considering claim 21 Hristov teaches the limitation of this claim (see paragraph 0021).

Considering claim 22 the limitations of this claim are interpreted and rejected as stated

in claim 1.

Considering claim 23 Hristov teaches the limitation of this claim (see fig 3).

Considering claim 26 Hristov teaches the limitation of this claim (see paragraph 0047

and fig 3).

Claim Rejections - 35 USC § 103

3. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all

obviousness rejections set forth in this Office action:

(a) A patent may not be obtained though the invention is not identically disclosed or described as set
forth in section 102 of this title, if the differences between the subject matter sought to be patented and
the prior art are such that the subject matter as a whole would have been obvious at the time the
invention was made to a person having ordinary skill in the art to which said subject matter pertains.
Patentability shall not be negatived by the manner in which the invention was made.

4. Claims 12, 13 are rejected under 35 U.S.C. 103(a) as being unpatentable over

Hristov ‘299.

Considering claims 12, 13 Hristov does not specifically recite the size of the surface

area of the keyboard keys. One of ordinary skill in the art readily recognizes the key

area has become increasingly smaller to accommodate smaller size devices. Therefore,

it would have been obvious to one of ordinary skill in the art to use any desired size key
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Application/Control Number: 11/440,924 Page 6

Art Unit: 2612

for the keyboard taught by Hristov because key size is dictated by the size of the device

they are used on.

Allowable Subject Matter

5. Claims 8, 16, 28, 30 are objected to as being dependent upon a rejected base

claim, but would be allowable if rewritten in independent form including all of the

limitations of the base claim and any intervening claims.

Conclusion

6. The prior art made of record and not relied upon is considered pertinent to

applicants disclosure. See PTO-892.

If the claimed invention is amended, Applicant is respectfully requested to

indicate the portion(s) of the specification, which dictate(s) the structure/description

relied upon to assist the Examiner in proper interpretation of the amended language and

also to verify and ascertain the mates and bounds of the claimed invention.

Any inquiry concerning this communication should be directed to

Examiner Timothy Edwards, Jr. at telephone number (571) 272-3067. The examiner

can normally be reached on Monday-Thursday, 8:00 a.m.-6:00 pm. The examiner

cannot be reached on Fridays.

If attempt to reach the Examiner by telephone are unsuccessful, the Examiner's

Supervisor, Brian Zimmerman, can be reached at (571) 272-3059.
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Application/Control Number: 11/440,924 Page 7

Art Unit: 2612

Any inquiry of a general nature or relating to the status of this application should

be directed to the Group receptionist whose telephone number is (571) 272-4700, Mon-

Fri., 8:30 a.m.-5:00 p.m.

Any response to this action should be fax to:

(571) 273-8300 (for formal communications intended for entry).

Information regarding the status of an application may be obtained from the

Patent Application Information Retrieval (PAIR) system. Status information for published

applications may be obtained from either Private PAIR or Public PAIR. Status

information for unpublished applications is available through Private PAIR only. For

more information about the PAIR system, see http:/pair-direct.uspto.gov or contact the

Electronic Business Center (EBC) at 866-217-9197 (toll-free).

/Timothy Edwards, Jr. /

Primary Examiner, Art Unit 2612
June 8, 2011
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42 7656392 B1 2010—02—02 Bolender, Robert J. Entire Document
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44 7239302 B1 2007-07-03 Kim, In-Gwang Entire Document

45 7728377 B1 2010-06-01 Elsass et al. Entire Document

46 7030860 B1 2006-04-18 Hsu et al. Entire Document
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Examiner . Publication Kind Publication Name of Patentee or Applicant Pages,Columns,Lines where

. . * Cite No . Relevant Passages or RelevantInitial Number Code1 Date of Cited Document .
Figures Appear

1 20040017355 A1 2004—01—29 Shim, Youngtack Entire Document

2 20070262962 A1 2007-11-15 XiaoPing et al. Entire Document

3 20030064326 A1 2003-04-03 Yamamoto et al. Entire Document

4 20050023145 A1 2005-02-03 Cohen et al. Entire Document

5 20050231487 A1 2005-10-20 Ming, Jheng Ci Entire Document

6 20070229468 A1 2007—10—04 Peng et al. Entire Document

7 20060197752 A1 2006—09—07 Hurst et al. Entire Document

8 20070132737 A1 2007-06-14 Mulligan et al. Entire Document

9 20070074913 A1 2007-04-05 Geaghan et al. Entire Document

10 20060026536 A1 2006-02-02 Hotelling et al. Entire Document
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14 20080041640 A1 2008-02-21 Gillespie et al. Entire Document

15 20080042994 A1 2008-02-21 Gillespie et al. Entire Document

16 20080048997 A1 2008-02-28 Gillespie et al. Entire Document

 

17 20080084400 A1 2008—04—10 Rosenberg, Louis B. Entire Document

  18 20080088602 A1 2008—04—17 Hotelling et al. Entire Document
 

19 20080122796 A1 2008-05-29 Jobs et al. Entire Document

20 20080165132 A1 2008-07-10 Weiss et al. Entire Document

21 20080165140 A1 2008-07-10 Christie et al. Entire Document
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27 20070262962 A1 2007-11-15 XiaoPing et al. Entire Document
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2 USPTO Non—Final Rejection for Application Number 11/395,674 (CD06025) dated 11/18/2009; 11 pages CI

3 USPTO Final Rejection for Application Number 11/395,674 (CD06025) dated 07/16/2009; 12 pages El

4 USPTO Non-Final Rejection for Application Number 11/395,674 (CD06025) dated 02/10/2009; 10 pages D

5 USPTO Final Rejection for Application Number 11/432,130 (CD06031) dated 07/19/2010; 15 pages D
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6 USPTO Non—Final Rejection for Application Number 11/432,130 (CD06031) dated 03/24/2010; 15 pages

7 USPTO Final Rejection for Application Number 11/432,130 (CD06031) dated 11/30/2009; 15 pages

8 USPTO Non-Final Rejection for Application Number 11/432,130 (CD06031) dated 06/09/2009; 14 pages

9 USPTO Requirement for Restriction/Election for Application Number 11/432,130 (CD06031) dated 03/31/2009; 6pages

10 Chris Mack, ”Semiconductor Lithography — The Basic Process," Gentleman Scientist, downloaded 04/20/2006, <http://www.|ithoguru.comlscientist/IIthobaSIcs.html>; 12 pages

11 Wikipedia, the free encyclopedia, "Photolithography," downloaded 04/20/2006, <http://en.wikipedia.org/wiki/Photolithography>; 3 pages

12 USPTO Notice of Allowance for Application Number 11/396,179 (CD06024) dated 05/20/2010; 11 pages

13 USPTO Notice of Allowance for Application Number 11/396,179 (CD06024) dated 10/08/2009; 7 pages

14 USPTO Non-Final Rejection for Application Number 11/396,179 (CD06024) dated 03/19/2009; 25 pages

15 USPTO Requirement for Restriction/Election for Application Number 11/396,179 (CD06024) dated 02/03/2009; 6pages

16 USPTO Non-Final Rejection for Application Number 11/395,674 (CD06025) dated 08/27/2010; 15 pages
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17 USPTO Advisory Action for Application Number 11/605506 (CD06129) dated 04/12/2010; 3 pages |:|

18 USPTO Final Rejection for Application Number 11/605506 (CD06129) dated 02/03/2010; 14 pages |:|

19 USPTO Non-Final Rejection for Application Number 11/605,506 (CD06129) dated 08/11/2009; 11 pages |:|

20 USPTO Final Rejection for Application Number 11/605,819 (CD06054) dated 02/02/2010; 15 pages |:|

21 USPTO Non-Final Rejection for Application Number 11/605,819 (CD06054) dated 08/1 112009; 12 pages |:|
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Doc code: RC EX PTO/SB/SOEFS (07.09)
Doc description: Request for Continued Examination (RCE) Approved for use throueh 07/31/2012 OMB 0651-0031us. Patent and Trademark Office: U.s. DEPARTMENT OF COMMERCE

Underthe Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

REQUEST FOR CONTINUED EXAMINATION(RCE)TRANSMITTAL

(Submitted Only via EFS-Web)

Application Filing _ _ Docket Number Art
11/440,924 2006 05 25 (if applicable) CD06015 Unit

Fm Named Liu Hua Exam'ner Timothy Edwards Jr.Inventor Name

This is a Request for Continued Examination (RCE) under 37 CFR 1.114 of the above-identified application.
Request for Continued Examination (RCE) practice under 37 CFR 1.114 does not apply to any utility or plant application filed prior to June 8,
1995, or to any design application. The Instruction Sheet for this form is located at WWW.USPTO.GOV

SUBMISSION REQUIRED UNDER 37 CFR1.114

Note: If the RCE is proper, any previously filed unentered amendments and amendments enclosed with the RCE will be entered in the order
in which they were filed unless applicant instructs otherwise. If applicant does not wish to have any previously filed unentered amendment(s)
entered, applicant must request non-entry of such amendment(s).

D Previously submitted. If a final Office action is outstanding, any amendments filed after the final Office action may be considered as asubmission even if this box is not checked.

|:| Consider the arguments in the Appeal Brief or Reply Brief previously filed on

D Other

E Enclosed

|:| Amendment/Reply

|Z| Information Disclosure Statement (IDS)

|:| Affidavit(s)/ Declaration(s)

|:| Other

MISCELLANEOUS

D Suspension of action on the above-identified application is requested under 37 CFR 1.103(0) for a period of months(Period of suspension shall not exceed 3 months; Fee under 37 CFR 1.17(i) required)

D Other

FEES

The RCE fee under 37 CFR1.17(e) is required by 37 CFR 1.114 when the RCE is filed.
|Z| The Director is hereby authorized to charge any underpayment of fees, or credit any overpayments, to

Deposit Account No 503781

SIGNATURE OF APPLICANT, ATTORNEY, OR AGENT REQUIRED

|Z Patent Practitioner Signature

 
|:| Applicant Signature
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Doc code: RCEX PTO/SB/SOEFS (0709)
Doc description: Request for Continued Examination (RCE) Approved for use throush 07/31/2012 OMB 0651-0031U.S. Patent and Trademark Office: U.S. DEPARTMENT OF COMMERCE

Underthe Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

Signature of Registered US. Patent Practitioner

Signature /LarryJohnson/ Date (YYYY-MM-DD) 2010-10-12
 

Name Larry Johnson Registration Number 
This collection of information is required by 37 CFR 1.114. The information is required to obtain or retain a benefit by the public which is to
file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is
estimated to take 12 minutes to complete, including gathering, preparing, and submitting the completed application form to the USPTO. Time
will vary depending upon the individual case. Any comments on the amount of time you require to complete this form and/or suggestions for
reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S. Department of Commerce,
PO. Box 1450, Alexandria, VA 22313-1450.

Ifyou need assistance in completing the form, call 1-800-PTO-9199 and select option 2.
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Privacy Act Statement

 

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your submission of the
attached form related to a patent application or patent. Accordingly, pursuant to the requirements ofthe Act, please be
advised that: (1) the general authority for the collection of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the information
solicited is voluntary; and (3) the principal purpose for which the information is used by the U.S. Patent and Trademark Office
is to process and/or examine your submission related to a patent application or patent. If you do not furnish the requested
information, the U.S. Patent and Trademark Office may not be able to process and/or examine your submission, which may
result in termination of proceedings or abandonment of the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1. The information on this form will be treated confidentially to the extent allowed under the Freedom of Information
Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C. 552a). Records from this system of records may be disclosed to the
Department of Justice to determine whether the Freedom of Information Act requires disclosure of these records.

2. A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence to a
court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of settlement
negotiations.

3. A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a
request involving an individual, to whom the record pertains, when the individual has requested assistance from the
Member with respect to the subject matter of the record.

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need
for the information in order to perform a contract. Recipients of information shall be required to comply with the
requirements ofthe Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m).

5. A record related to an International Application filed underthe Patent Cooperation Treaty in this system of records
may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property Organization,
pursuant to the Patent Cooperation Treaty.

6. A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of
National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(0)).

7. A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services,
or his/her designee, during an inspection of records conducted by GSA as part of that agency's responsibility to
recommend improvements in records management practices and programs, under authority of 44 U.S.C. 2904 and
2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection of records for this
purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not be used to make
determinations about individuals.

8. A record from this system of records may be disclosed, as a routine use, to the public after either publication of
the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record may
be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed in an
application which became abandoned or in which the proceedings were terminated and which application is
referenced by either a published application, an application open to public inspections or an issued patent.

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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Application No. 1 1/440,924

Attorney Docket No. CD06015

Page 1

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Application of:

Examiner: Timothy Edwards Jr.
Liu Hua, et a1.

Group Art Unit: 2612

Application No.: 11/440,924
Confirmation No.: 9376

Filed: May 25, 2006

For: Capacitance Sensing Matrix for

Keyboard Architecture

VVVVVVVVVV
RES QUEST FOR CONTINUED EXAMINATION

AND INFORMATION DISCLOSURE STATEMENT

Commissioner for Patents

PO. Box 1450

Alexandria, VA 22313-1450

Sir:

Applicant hereby submits the Request for Continued Examination to be considered with

the IDS for the above referenced application. In compliance with the duty of disclosure under 37

CFR § 1.56 and in accordance with the practice under 37 CFR §§ 1.97 and 1.98, the Examiner's

attention is directed to the documents listed on the enclosed PTO—1449.

In accordance with 37 CFR § 1.97(h), this Information Disclosure Statement is not to be

construed as an admission that the information cited is or is considered to be material to

patentability as defined in 37 CFR § l.56(b), nor as an admission that the information constitutes

prior art within the meaning of 35 USC §§ 102 and/or 103.

It is respectfully requested that the information listed on the PTO-1449 be considered by

the Examiner, and that an initialed copy of the PTO—1449 be returned indicating that such

information was considered.

Customer No.: 60909
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Application No. 1 1/440,924

Attorney Docket No. CD06015

Page 2

The Commissioner is hereby authorized to charge any appropriate fees under 37 CPR.

§§ 1.16, 1.17, 1.18, 1.20 and 1.21 that may be required to maintain pendency of the present

application, and to credit any overpayments, t0 Deposit Account No. 50—378 1.

Should the Patent Office have any questions regarding this submission or the application

in general, the Patent Office is urged to contact the Applicant‘s attorney, Larry Johnson, by

telephone at (408) 545-7194. All correspondence should continue to be directed to the address

given below.

/

/

Respectfully submitted,

/ I A
Data—M213.“ By: 

  fiarry J0 ,f
{Q’iAttorncy (for Applicant

Registration No. 56,861

Cypress Semiconductor Corporation

198 Champion Court

San Jose, CA 95134

Facsimile: (408) 545-6911
Customer No: 60909

Customer No: 60909
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Doc code' IDS PTO/SBIOBa (01-10)
'_ _ _ _ _ . Approved for use through 0713172012. OMB 0651-0031

Doc description. Information Disclosure Statement (IDS) Filed U.s. Patent and Trademark Office; us. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

 

 

  
 

    
  
 
 

 
 

   

 

 

  
 

 

Application Number 11440924

Filing Date 2006—05—25

INFORMATION DISCLOSURE First Named Inventor Liu Hua

STATEMENT BY APPLICANT An Unit
(Not for submission under 37 CFR1.99)

Attorney Docket Number CD06015

U.S.PATENTS

Examiner Cite Name of Patentee or Applicant Pages,Columns,Lines where
. . * Patent Number Issue Date . Relevant Passages or RelevantInitial No of Cited Document .

Figures Appear

1 4614937 1986-09-30 Poujois, Robert Entire Document

2 6597347 2003—07—22 Yasutake, Taizo Entire Document

3 6067019 2000—05—23 Scott, Thomas E. Entire Document

4 5543591 B1 1996—08—06 Gillespie et al. Entire Document

5 5748185 B1 1998-05-05 Stephan et al. Entire Document

6 5943052 B1 1999-08-24 Allen et al. Entire Document

7 6414671 B1 2002-07-02 Gillespie et al. Entire Document

8 6825890 B1 2004—11—30 Matsufusa Entire Document
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Application Number 11440924

Filing Date 2006—05—25

 

 

INFORMATION DISCLOSURE First Named Inventor Liu Hua

STATEMENT BY APPLICANT Art Unit 2612
(Not for submission under 37 CFR1.99)

Examiner Name Timothy Edwards Jr.

Attorney Docket Number CD06015

 

  
 
 

 

9 7030860 B1 2006—04—18 Hsu et al. Entire Document

10 7663607 B1 2010—02—16 Hotelling et al. Entire Document

11 7719522 B1 2010—05—1 8 Lyon et al. Entire Document

12 7539513 B1 2009-05-26 Cathey et al. Entire Document

13 7532205 2009-05-12 Gillespie et al. Entire Document

 

14 7710397 2010-05-04 Krah et al. Entire Document

 

15 7439962 2008—10—21 Reynolds et al. Entire Document

  16 7151276 2006—12—19 Gerlach et al. Entire Document

 
17 7109978 B1 2006—09—19 Gillespie et al. Entire Document

18 7129935 B1 2006-10-31 Mackey, Bob Lee Entire Document

19 7327352 B1 2008-02-05 Keefer et al. Entire Document
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Application Number 11440924

Filing Date 2006—05—25

 

 

INFORMATION DISCLOSURE First Named Inventor Liu Hua

STATEMENT BY APPLICANT Art Unit 2612
(Not for submission under 37 CFR1.99)

Examiner Name Timothy Edwards Jr.

Attorney Docket Number CD06015

 

  
 
 

 

20 7006078 B1 2006—02—28 Kim, Wonchan Entire Document

21 6861961 B1 2005—03—01 Sandbach et al. Entire Document

22 6452514 B1 2002—09—17 Philipp, Harald Entire Document

23 6380931 B1 2002-04-30 Gillespie et al. Entire Document

24 5424756 1995-06-13 Ho et al. Entire Document

 

25 4879508 1989-11-07 Andermo, Nils |. Entire Document

 

26 6762752 2004—07—1 3 Perski et al. Entire Document

  27 6429857 2002—08—06 Masters et al. Entire Document

 
28 4340777 B1 1982—07—20 DeCosta et al. Entire Document

29 5856822 B1 1999-01-05 Du et al. Entire Document

30 5880411 B1 1999-03-09 Gillespie et al. Entire Document
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INFORMATION DISCLOSURE

STATEMENT BY APPLICANT

(Not for submission under 37 CFR1.99)

 

 

 

 

  
Application Number 11440924

Filing Date 2006—05—25

First Named Inventor Liu Hua

Art Unit 2612

Examiner Name Timothy Edwards Jr.

Attorney Docket Number CD06015

 

 

 

 

      
31 5889236 B1 1999—03—30 Gillespie et al. Entire Document

32 7362313 B1 2008—04—22 Geaghan et al. Entire Document

33 6610936 B1 2003—08—26 Gillespie et al. Entire Document

34 6750852 B1 2004-06-15 Gillespie et al. Entire Document

35 7450113 2008-11-11 Gillespie et al. Entire Document

36 7479949 2009-01-20 Jobs et al. Entire Document

37 6424338 2002—07—23 Anderson, Glen J. Entire Document

38 7863582 2009—12—22 Finley et al. Entire Document

39 7446300 B1 2008—11—04 Silvestre, Josep Montanya Entire Document

40 5646377 B1 1997-07-08 Oda, Yasuo Entire Document

41 7046230 B1 2006-05-16 Zadesky et al. Entire Document
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Application Number 11440924

Filing Date 2006—05—25

 

 

INFORMATION DISCLOSURE First Named Inventor Liu Hua

STATEMENT BY APPLICANT Art Unit 2612
(Not for submission under 37 CFR1.99)

Examiner Name Timothy Edwards Jr.

Attorney Docket Number CD06015

 

  
 
 

 

42 7656392 B1 2010—02—02 Bolender, RobeIt J. Entire Document

43 6970160 B1 2005—11—29 Mulligan et al. Entire Document

44 7239302 B1 2007—07—03 Kim, In—Gwang Entire Document

45 7728377 B1 2010-06-01 Elsass et al. Entire Document

46 7030860 2006-04-18 Hsu et al. Entire Document

 

47 5648642 1997-07-15 Miller et al. Entire Document

 

48 5565658 1996—10—1 5 Gerpheide et al. Entire Document

  49 7663607 2010—02—16 Hotelling et al. Entire Document

     
50 7423635 B1 2008—09—09 Taylor et al. Entire Document

51 7466307 B1 2008-12-16 Trent Jr. et al. Entire Document

If you wish to add additional US. Patent citation information please click the Add button. Add

U.S.PATENT APPLICATION PUBLICATIONS
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Application Number 11440924

Filing Date 2006—05—25

 

 

INFORMATION DISCLOSURE First Named Inventor Liu Hua

STATEMENT BY APPLICANT Art Unit 2612
(Not for submission under 37 CFR1.99)

Examiner Name Timothy Edwards Jr.

Attorney Docket Number CD06015

 

  
 
 

 

 

 

   
Examiner . Publication Kind Publication Name of Patentee or Applicant Pages,Columns,Lines where

. . * Cite No . Relevant Passages or RelevantInitial Number Code1 Date of Cited Document .
Figures Appear

1 20040017355 A1 2004—01—29 Shim, Youngtack Entire Document

2 20070262962 A1 2007—11—15 XiaoPing et al. Entire Document

3 20030064326 A1 2003-04-03 Yamamoto et al. Entire Document

4 20050023145 2005-02-03 Cohen et al. Entire Document

5 20050231487 2005-10-20 Ming, Jheng Ci Entire Document

6 20070229468 2007—10—04 Peng et al. Entire Document

7 20060197752 2006—09—07 Hurst et al. Entire Document

8 20070132737 A1 2007—06—14 Mulligan et al. Entire Document

9 20070074913 A1 2007-04-05 Geaghan et al. Entire Document

10 20060026536 A1 2006-02-02 Hotelling et al. Entire Document
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INFORMATION DISCLOSURE

STATEMENT BY APPLICANT

(Not for submission under 37 CFR1.99)

 

 

 

Application Number 11440924

Filing Date 2006—05—25

First Named Inventor Liu Hua 

Examiner Name  
Attorney Docket Number

Timothy Edwards Jr.

CD06015

Art Unit 2612

 

 

 

 

      
11 20060026521 A1 2006—02—02 Hotelling et al. Entire Document

12 20060197753 A1 2006—09—07 Hotelling et al. Entire Document

13 20070177803 A1 2007—08—02 Elias et al. Entire Document

14 20080041640 A1 2008-02-21 Gillespie et al. Entire Document

15 20080042994 2008-02-21 Gillespie et al. Entire Document

16 20080048997 2008-02-28 Gillespie et al. Entire Document

17 20080084400 2008—04—10 Rosenberg, Louis B. Entire Document

18 20080088602 2008—04—17 Hotelling et al. Entire Document

19 20080122796 A1 2008—05—29 Jobs et al. Entire Document

20 20080165132 A1 2008-07-10 Weiss et al. Entire Document

21 20080165140 A1 2008-07-10 Christie et al. Entire Document
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INFORMATION DISCLOSURE

STATEMENT BY APPLICANT

(Not for submission under 37 CFR1.99)

 

 

 

Application Number 11440924

Filing Date 2006—05—25

First Named Inventor Liu Hua 

Examiner Name  Timothy Edwards Jr.

Attorney Docket Number CD06015
 Art Unit 2612

 

 

 

 

      
22 20080165141 A1 2008—07—10 Christie et al. Entire Document

23 20080165255 A1 2008—07—10 Christie et al. Entire Document

24 20080192005 A1 2008—08—14 Elgoyhen et al. Entire Document

25 20080204426 A1 2008-08-28 Hotelling et al. Entire Document

26 20080316183 2008-12-25 Westerman et al. Entire Document

27 20070262962 2007-11-15 XiaoPing et al. Entire Document

28 20070229470 2007—10—07 Snyder et al. Entire Document

29 20070229469 2007—10—04 Seguine, Ryan Entire Document

30 20080264699 A1 2008—10—30 Chang et al. Entire Document

31 20060032680 A1 2006-02-16 Elias et al. Entire Document

32 20070247431 A1 2007-10-25 Skillman et al. Entire Document
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Application Number 11440924

Filing Date 2006—05—25

 

 

INFORMATION DISCLOSURE First Named Inventor Liu Hua

STATEMENT BY APPLICANT Art Unit 2612
(Not for submission under 37 CFR1.99)

Examiner Name Timothy Edwards Jr.

Attorney Docket Number CD06015

 

  
 
 

33 20070236475 A1 2007—10—11 Wherry, Elaine Entire Document    
If you wish to add additional U.S. Published Application citation information please click the Add button.- 

FOREIGN PATENT DOCUMENTS _ 

Name of Patentee or Pages,Columns,LInes
Examiner Cite Foreign Document Country Kind Publication A licant of cited where Relevant T5
Initial* No Number3 Code2 i Code4 Date pp Passages or RelevantDocument .

Figures Appear

 
If you wish to add additional Foreign Patent Document citation information please click the Add button Add

NON-PATENT LITERATURE DOCUMENTS

Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item
(book, magazine, journal, serial, symposium, catalog, etc), date, pages(s), volume-issue number(s),
publisher, city and/or country where published.

Examiner
lnitials"

USPTO Non—Final Rejection for Application Number 11/395,674 (CD06025) dated 04/19/2010; 15 pages

USPTO Non-Final Rejection for Application Number 11/395,674 (CD06025) dated 11/18/2009; 11 pages
 
3 USPTO Final Rejection for Application Number 11/395,674 (CD06025) dated 07/16/2009; 12 pages D

 

 

4 USPTO Non-Final Rejection for Application Number 11/395674 (CD06025) dated 02/10/2009; 10 pages   
 

 

 
 

5 USPTO Final Rejection for Application Number 11/432,130 (CD06031) dated 07/19/2010; 15 pages   
 

  
 

EFS Web 2.1.17

BLACKBERRY EX. 1010, pg. 90



BLACKBERRY EX. 1010, pg. 91

 

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT Art 0 ._ _ hit 2612
(Not for sumeSSIon under 37 CFR1.99)

Attorney Docket Number CD06015

Application Number 11440924

Filing Date 2006—05—25

 

 

First Named Inventor Liu Hua 

Examiner Name Timothy Edwards Jr.  
 

 

  
 

 

 

 

 

  
 

    
6 USPTO Non—Final Rejection for Application Number 11/432,130 (CD06031) dated 03/24/2010; 15 pages

7 USPTO Final Rejection for Application Number 11/432,130 (CD06031) dated 11/30/2009; 15 pages D

8 USPTO Non—Final Rejection for Application Number 11/432,130 (CD06031) dated 06/09/2009; 14 pages

9 USPTO Requirement for Restriction/Election for Application Number 11/432,130 (CD06031) dated 03/31/2009; 6pages

10 Chris Mack, "Semiconductor Lithography - The Basic Process," Gentleman Scientist, downloaded 04/20/2006, <http://
www.|ithoguru.com/scientist/Iithobasics.html>; 12 pages

1 1 Wikipedia, the free encyclopedia, "Photolithography," downloaded 04/20/2006, <http://en.wikipedia.org/wiki/
Photolithography>; 3 pages

12 USPTO Notice of Allowance for Application Number 11/396,179 (CD06024) dated 05/20/2010; 11 pages

13 USPTO Notice of Allowance for Application Number 11/396,179 (CD06024) dated 10/08/2009; 7 pages

14 USPTO Non—Final Rejection for Application Number 11/396,179 (CD06024) dated 03/19/2009; 25 pages

15 USPTO Requirement for Restriction/Election for Application Number 11/396,179 (CD06024) dated 02/03/2009; 6pages

16 USPTO Non-Final Rejection for Application Number 11/395,674 (CD06025) dated 08/27/2010; 15 pages D
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Application Number 11440924

Filing Date 2006—05—25

 

 

INFORMATION DISCLOSURE First Named Inventor Liu Hua

STATEMENT BY APPLICANT Art Unit 2612
(Not for sumeSSIon under 37 CFR1.99)

Examiner Name Timothy Edwards Jr.

Attorney Docket Number CD06015

 

  
 

 

17 USPTO Advisory Action for Application Number 11/605,506 (CD06129) dated 04/12/2010; 3 pages   
 

 

18 USPTO Final Rejection for Application Number 11/605,506 (CD06129) dated 02/03/2010; 14 pages D

19 USPTO Non—Final Rejection for Application Number 11/605,506 (CD06129) dated 08/11/2009; 11 pages

20 USPTO Final Rejection for Application Number 11/605,819 (CD06054) dated 02/02/2010; 15 pages

21 USPTO Non-Final Rejection for Application Number 11/605,819 (CD06054) dated (38/11/2009; 12 pages

  
 

If you wish to add additional non-patent literature document citation information please click the Add button

EXAMINER SIGNATURE

Examiner Signature Date Considered I

 

 

   

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through a
citation if not in conformance and not considered. Include copy of this form with next communication to applicant. 

1 See Kind Codes of USPTO Patent Documents at www.USPTO.GOV or MPEP 901.04. 2 Enter office that issued the document, by the two—letter code (WIPO
Standard ST.3). 3 For Japanese patent documents; the indication of the year of the reign of the Emperor must precede the serial number of the patent document.
4 Kind ofdocument by the appropriate symbols as indicated on the document under WIPO Standard ST.16 if possible. 5 Applicant is to place a check mark here if
English language translation is attached.
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Application Number 11440924

Filing Date 2006—05—25

 

 

INFORMATION DISCLOSURE First Named Inventor Liu Hua

STATEMENT BY APPLICANT Art 0 ._ _ hit 2612
(Not for sumeSSIon under 37 CFR1.99)

Examiner Name Timothy Edwards Jr.

Attorney Docket Number CD06015

 

  
 

CERTIFICATION STATEMENT

Please see 37 CFR 1.97 and 1.98 to make the appropriate selection(s):

That each item of information contained in the information disclosure statement was first cited in any communication

D from a foreign patent office in a counterpart foreign application not more than three months prior to the filing of the
information disclosure statement. See 37 CFR 1.97(e)(1).

OR

That no item of information contained in the information disclosure statement was cited in a communication from a

foreign patent office in a counterpart foreign application, and, to the knowledge of the person signing the certification
after making reasonable inquiry, no item of information contained in the information disclosure statement was known to

D any individual designated in 37 CFR 1.56(c) more than three months prior to the filing of the information disclosure
statement. See 37 CFR 1.97(e)(2).

 

See attached certification statement.

Fee set forth in 37 CFR 1.17 (p) has been submitted herewith.

Y None

 
 

   
SIGNATURE

A signature of the applicant or representative is required in accordance with CFR 1.33, 10.18. Please see CFR 1.4(d) forthe
form of the signature.
 

Signature [Larry Johnson/ Date (YYYY-MM-DD) 2010-10-12

Name/Print Larry Johnson Registration Number 56861

   

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the
public which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR
1.14. This collection is estimated to take 1 hour to complete, including gathering, preparing and submitting the completed
application form to the USPTO. Time will vaw depending upon the individual case. Any comments on the amount of time you
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, US.
Patent and Trademark Office, US. Department of Commerce, PO. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria,
VA 22313-1450.
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Privacy Act Statement

 

 
The Privacy Act of 1974 (PL. 93-579) requires that you be given certain information in connection with your submission of the
attached form related to a patent application or patent. Accordingly, pursuant to the requirements of the Act, please be advised
that: (1) the general authority for the collection of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited
is voluntary; and (3) the principal purpose for which the information is used by the US. Patent and Trademark Office is to
process and/or examine your submission related to a patent application or patent. If you do not furnish the requested
information, the U.S. Patent and Trademark Office may not be able to process and/or examine your submission, which may
result in termination of proceedings or abandonment of the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1. The information on this form will be treated confidentially to the extent allowed under the Freedom of Information Act
(5 U.S.C. 552) and the Privacy Act (5 U.S.C. 552a). Records from this system of records may be disclosed to the
Department of Justice to determine whether the Freedom of Information Act requires disclosure of these record 5.

A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence to a
court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of settlement
negotiations.

A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a
request involving an individual, to whom the record pertains, when the individual has requested assistance from the
Member with respect to the subject matter of the record.

A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for
the information in order to perform a contract. Recipients of information shall be required to comply with the
requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m).

A record related to an International Application filed under the Patent Cooperation Treaty in this system of records
may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property Organization, pursuant
to the Patent Cooperation Treaty.

A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of
National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)).

A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or
his/her designee, during an inspection of records conducted by GSA as part of that agency's responsibility to
recommend improvements in records management practices and programs, under authority of 44 U.S.C. 2904 and
2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection of records for this
purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not be used to make
determinations about individuals.

A record from this system of records may be disclosed, as a routine use, to the public after either publication of
the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record
may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed in
an application which became abandoned or in which the proceedings were terminated and which application is
referenced by either a published application, an application open to public inspections or an issued patent.

A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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Electronic Patent Application Fee Transmittal

Filing Date: 25—May—2006 

Title of Invention: CAPACITANCE SENSING MATRIX FOR KEYBOARD ARCHITECTURE

Andrew J. Bateman/Hilary Link

Filed as Large Entity

Utility under 35 USC 111(a) Filing Fees 

Sub-Total in

Description Quantity USD($)

Basic Filing: 

Pages:

Miscellaneous-Filing: 

Petition:

Patent-Appeals—and-lnterference:

Post-Allowance—and-Post—Issuance:
 

Extension-of—Time:
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Miscellaneous:

. _ _ Sub-Total in

Request for continued examination 

Total in USD (5)
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Electronic Acknowledgement Receipt

Application Number: 11440924

International Application Number: 

Confirmation Number:
 

Title of Invention: CAPACITANCE SENSING MATRIX FOR KEYBOARD ARCHITECTURE

“—

Attorney Docket Number: CD06015 

Receipt Date: 12—OCT—201 0 

Filing Date: 25—MAY—2006 

Time Stamp: 18:12:22 

Application Type: Utility under 35 USC111(a)

 
Payment information:

Submitted with Payment yes—

—
The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows:

Charge any Additional Fees required under 37 C.F.R. Section 1.16 (National application filing, search, and examination fees)

Charge any Additional Fees required under 37 C.F.R. Section 1.1 7 (Patent application and reexamination processing fees)
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Charge any Additional Fees required under 37 C.F.R. Section 1.1 9 (Document supply fees)

Charge any Additional Fees required under 37 C.F.R. Section 1.20 (Post Issuance fees)

Charge any Additional Fees required under 37 C.F.R. Section 1.21 (Miscellaneous fees and charges)

File Listing:

Document Document Descri tion File Size(Bytes)/ Multi Pages
Number p Message Digest Part /.zip (if appl.)

Request for Continued Examination
(RCE) CDO6015RCEpdf.pdf b0c06064968fb91c76l cd7c94n8561c07a0

733 lb

This is not a USPTO supplied RCE SBSO form.

Information:

324205

Transmittal Letter CD0601Stransmittalletterpdf C34 9894 9d829fc549/52bfc/Uof9‘19B4'l’l 95
hh1f

Information:

. . 615309
Information Disclosure Statement (IDS)
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Information:
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NPL Documents CD06025nonfina|111809.pdf 84d9df5d0d9631736cb6bc9927ZCdb6e553
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CD06025fIna|reJectIon071609.
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Warnings: 
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7 NPL Documents CD06025nonfina|O21009.pdf no 10
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. . . 533411
CD06031fIna|reJectIon071910.
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fi§r0d

. . . 524553
CD06031fIna|reJectIon113009.
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Warnings:
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Warnings: 
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8d6612

   
 

Warnings: 

Information: 

397602
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Total Files Size (in bytes) 9877717

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO ofthe indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111
Ifa new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)—(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date ofthe application.

National Stage of an International Application under 35 U.S.C. 371

Ifa timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office
Ifa new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number

and of the International Filing Date (Form PCT/R0/1 05) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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UNITED STATES PATENT AND TRADEMARK OFFICE
UNITED STATES DEPARTIVIENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P O Box 1450
Alexandria. Virginia 2231371430
www usptogov

 
NOTICE OF ALLOWANCE AND FEE(S) DUE

CYPRESS SEMICONDUCTOR CORPORATION EDWARDS JR’ “MOTH"
198 CHAMPION COURT

SAN JOSE, CA 95134—1709 2612
DATE MAILED: 07/09/2010

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.

11/440,924 05/25/2006 Liu Hua CD06015 9376
TITLE OF INVENTION: CAPACITANCE SENSING MATRIX FOR KEYBOARD ARCHITECTURE

APPLN. TYPE SMALL ENTITY ISSUE FEE DUE PUBLICATION FEE DUE PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE

NO $0nonprovisional $1510 $300 $1810 10/12/2010

THE APPLICATION IDENTIFIED ABOVE HAS BEEN EXAMINED AND IS ALLOWED FOR ISSUANCE AS A PATENT.

THIS APPLICATION IS SUBJECT TO WITHDRAWAL FROM ISSUE AT THE INITIATIVE OF THE OFFICE OR UPON
PETITION BY THE APPLICANT. SEE 37 CFR 1.313 AND MPEP 1308.

THE ISSUE FEE AND PUBLICATION FEE (IF REQUIRED) MUST BE PAID WITHIN THREE MONTHS FROM THE
MAILING DATE OF THIS NOTICE OR THIS APPLICATION SHALL BE REGARDED AS ABANDONED. THIS
STAT! T! QRY PERI! 2D IEASSQT fl EXTENDED. SEE 35 U.S.C. 151. THE ISSUE FEE DUE INDICATED ABOVE DOES
NOT REFLECT A CREDIT FOR ANY PREVIOUSLY PAID ISSUE FEE IN THIS APPLICATION. IF AN ISSUE FEE HAS

PREVIOUSLY BEEN PAID IN TIIIS APPLICATION (AS SIIOVVN ABOVE), TIIE RETURN OF PART B OF TIIIS FORM
WILL BE CONSIDERED A REQUEST TO REAPPLY THE PREVIOUSLY PAID ISSUE FEE TOWARD THE ISSUE FEE NOW
DUE.

HOW TO REPLY TO THIS NOTICE:

1. Review the SMALL ENTITY status shown above.

If the SMALL ENTITY is shown as YES, verify your current If the SMALL ENTITY is shown as NO:
SMALL ENTITY status:

A. If the status is the same, pay the TOTAL FEE(S) DUE shown A. Pay TOTAL FEE(S) DUE shown above, or
above.

B. If the status above is to be removed, check box 5b on Part B - B. If applicant claimed SMALL ENTITY status before, or is 110w
Fee(s) Transmittal and pay the PUBLICATION FEE (if required) claiming SMALL ENTITY status, check box 5a on Part B - Fee(s)
and twice the amount of the ISSUE PEE shown above, or Transmittal and pay the PUBLICATION PEE (if required) and 1/2

the ISSUE FEE shown above.

II. PART B - FEE(S) TRANSMITTAL, or its equivalent, must be completed and returned to the United States Patent and Trademark Office
(USPTO) with your ISSUE PEE and PUBLICATION PEE (if required). If you are charging the fee(s) to your deposit account, section "4b"
of Part B - Fee(s) Transmittal should be completed and an extra copy of the form should be submitted. If an equivalent of Part B is filed, a
request to reapply a previously paid issue fee must be clearly made, and delays in processing may occur due to the difficulty in recognizing
the paper as an equivalent of Part B.

III. A11 communications regarding this application must give the application number. Please direct all communications prior to issuance to
Mail Stop ISSUE FEE unless advised to the contrary.

IMPORTANT REMINDER: Utility patents issuing on applications filed on or after Dec. 12, 1980 may require payment of
maintenance fees. It is patentee's responsibility to ensure timely payment of maintenance fees when due.

Page 1 of 3
PTOL—85 (Rev. 08/07) Approved for use through 08/31/2010,
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PART B - FEE(S) TRANSMITTAL

Complete and send this form, together with applicable fee(s), to: Lad] Mail Stop ISSUE FEECommissioner for Patents
PO. Box 1450
Alexandria, Virginia 22313-1450

or m (571)-273-2885

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through 5 should be completed where
ap ropriate. All further correspondence including the Patent. advance orders and notification of maintenance fees will be mailed to the current correspondence address as
in icated unless corrected below or directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" formaintenance fee notifications.

CURRENT CORRESPONDENCEADDRESS (Note: Use 131091: 1 for any change gfaddress‘] Note: A certificate of mailing can only be used for domestic mailings of the
Fee(s) Transmittal. This certificate cannot be used for any other accompanying

papers. Each additional paper, such as an assignment or formal drawing. mustave its own certificate of mailing or transmission

 

60909 7590 07/09/2010
Certificate of Mailing or Transmission

CYPRESS SEMICONDUCTOR CORPORATION I hereby cerfify that this Il:ee(fsf) Transmittal isf be%ng delpositedlwith the UnitedStates Posta Service wit s11 icient postage or irst c ass mai in an enve ope
198 CHAMPION COURT addressed to the Mail Stop ISSUE FEE address above, or being facsimileSAN JOSE, CA 95134-1709 transmitted to the USPTO (571) 273-2885, on the date indicated below.

(Depositor's name)

(Signature)

(Date)

11/440,924 05/25/2006 Liu Hua CD06015 9376
TITLE OF INVENTION: CAPACITANCE SENSING MATRIX FOR KEYBOARD ARCHITECTURE

APPLN. TYPE SMALL ENTITY ISSUE FEE DUE PUBLICATION FEE DUE PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE

NO $0nonprovisional $1510 $300 $1810 10/12/2010

EDWARDS JR, TIMOTHY 2612 3417033000

1. Change of correspondence address or indication of "Fee Address" (37 2. For printing on the patent front page, list
CF 1 1.363). . . 1(1) the names of up to 3 registered patent attorneys

:1 Change of correspondence address (or Change of Correspondence or agents OR. alternatively,
Address form PTO/SB/122) attached. 2(2) the name of a single firm (having as a member a

registered attorney or agent) and the names of up to
2 registered patent attorneys or agents. If no name is 3
listed. no name will be printed. —

:1 "Fee Address" indication (or "Fee Address" Indication formjTO/Sl3/47; Rev 03-02 or more recent) attached. Use of a Customer
Number is required.  

3. ASSIGNEE NAVIE AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type)
)LEASE NOTE: Unless an assignee is identified below. no assignee data will appear on the patent. If an assignee is identified below. the document has been filed for
recordation as set forth in 37 CFR 3.11. Completion of this form is NOT a substitute for filing an assignment.
(A) NAME 01" ASSIGNEE (B) RESIDENCE: (CITY and STATE OR COUNTRY)

  
 

Please check the appropriate assignee category or categories (will not be printed on the patent) : D Individual '3 Corporation or other private group entity '3 Government

4a. The following fee(s) are submitted: 4b. Payment of Fee(s): (Please first reapply any previously paid issue fee shown above)
3 Issue Fee D A check is enclosed.

3 Publication Fee (No small entity discount permitted) D Payment by credit card. Form PT072038 is attached.
3 Advance Order 7 # of Copies DThe Director is hereby authoriaed to charge the required fee(s). any deficiency, or credit anyoverpayment, to Deposit Account Number (enclose an extra copy of this form).

5. Change in Entity Status (from status indicated above)

:1 a. Applicant claims SMALL ENTITY status. See 37 CFR 127. [:1 b. Applicant is no longer claiming SMALL ENTITY status. See 37 CFR 1.27(g)(2).

 
NOTE: The Issue Fee and Publication Fee (if required) will not be accepted from anyone other than the applicant; a registered attorney or agent; or the assignee or other party in
interest as shown by the records of the United States Patent and Trademark Office.

Authorized Signature Date
  

Typed or printed name Registration No.
  

This collection of information is required by 37 CFR 1.311. The information is re uired to obtain or retain a benefit by the public which is to file (and by the USPTO to process)
an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. is collection is estimated to take 12 minutes to complete, including gathering, preparing, and
submitting the completed application form to the USPTO. Time will vaIv dependin V upon the individual case. Any comments on the amount of time you require to complete
this form and/or suggestions for reducing this burden, should be sent to the Chief I ormation Officer, US. Patent and Trademark Office, U.S. Department of Commerce, PO.
Box 1450, Alexandria. Virginia 2231371450. DO NOT SEND FEES 0R COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, PO. Box 1450,
Alexandria, Virginia 22313—1450.
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

PTOL—SS (Rev. 08/07) Approved for use through 08/31/2010. OMB 0651-0033 U.S. Patent and Trademark Office; US. DEPARTMENT OF COMNIERCE
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UNITED STATES PATENT AND TRADEMARK OFFICE
UNITED STATES DEPARTIVIENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P O Box 1450
Alexandrim Virginia 2231371450
www usptogov

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.

 
 

11/440,924 05/25/2006 Liu Hua CD06015 9376

CYPRESS SEMICONDUCTOR CORPORATION EDWARDS JR’ TIMOTHY
198 CHAMPION COURT

SAN JOSE, CA 95134-1709 2612
DATE MAILED: 07/09/2010

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b)

(application filed on or after May 29, 2000)

The Patent Term Adjustment to date is 594 day(s). If the issue fee is paid on the date that is three months after the

mailing date of this notice and the patent issues on the Tuesday before the date that is 28 weeks (six and a half

months) after the mailing date of this notice, the Patent Term Adjustment will be 594 day(s).

If a Continued Prosecution Application (CPA) was filed in the above-identified application, the filing date that

determines Patent Term Adjustment is the filing date of the most recent CPA.

Applicant will be able to obtain more detailed information by accessing the Patent Application Information Retrieval

(PAIR) WEB site (http://pair.uspto.gov).

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office of

Patent Legal Administration at (571)—272—7702. Questions relating to issue and publication fee payments should be
directed to the Customer Service Center of the Office of Patent Publication at l—(888)—786—0101 or

(571)-272-4200.

Page 3 of 3
PTOL—SS (Rev. 08/07) Approved for use through 08/31/2010
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Application No. Applicant(s)

11/440,924 HUA ET AL. 

Notice OfAllowabiIity Examiner Art Unit 
Timothy Edwards. Jr. 2612 

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address--
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included
herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS
NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308.

1. E This communication is responsive to REMARKS filed April 20 2010.

2. E The allowed claim(s) is/are 1—30.

3. I] Acknowledgment is made ofa claim forforeign priority under 35 U.S.C. § 119(a)—(d) or (f).

a) [I All b) I:I Some* c) [I None of the:

1. I:I Certified copies of the priority documents have been received.

2. El Certified copies of the priority documents have been received in Application No.

3. El Copies of the certified copies of the priority documents have been received in this national stage application from the

International Bureau (PCT Rule 17.2(a)).

* Certified copies not received:

Applicant has THREE MONTHS FROM THE “MAILING DATE” of this communication to file a reply complying with the requirements
noted below. Failure to timely comply will result in ABANDONMENT of this application.
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE.

4. D A SUBSTITUTE OATH OR DECLARATION must be submitted. Note the attached EXAMINER’S AMENDMENT or NOTICE OF
INFORMAL PATENT APPLICATION (PTO-152) which gives reason(s) why the oath or declaration is deficient.

5. I] CORRECTED DRAWINGS (as “replacement sheets”) must be submitted.

(a) El including changes required by the Notice of Draftsperson's Patent Drawing Review ( PTO-948) attached

1) El hereto or 2) [I to Paper No./Mai| Date .

(b) [I including changes required by the attached Examiner’s Amendment / Comment or in the Office action of
Paper No./Mai| Date

Identifying indicia such as the application number (see 37 CFR 1.84(c)) should be written on the drawings in the front (not the back) of
each sheet. Replacement sheet(s) should be labeled as such in the header according to 37 CFR 1.121(d).

6. I] DEPOSIT OF and/or INFORMATION about the deposit of BIOLOGICAL MATERIAL must be submitted. Note the
attached Examiner’s comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL.

  
 

Attachment(s)
1. El Notice of References Cited (PTO-892) 5. El Notice of Informal Patent Application

2. El Notice of Draftperson's Patent Drawing Review (PTO—948) 6. El Interview Summary (PTO—413),
Paper No./Mai| Date .

3. El Information Disclosure Statements (PTO/SB/OS), 7. El Examiner‘s Amendment/Comment
Paper No./Mai| Date

4. El Examiner‘s Comment Regarding Requirement for Deposit 8. Examiner‘s Statement of Reasons for Allowance
of Biological Material

9. El Other .

U.S. Patent and Trademark Office

PTOL—37 (Rev. 08—06) Notice of Allowability Part of Paper No./Mai| Date 20100704
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Application/Control Number: 11/440,924 Page 2

Art Unit: 2612

DETAILED ACTION

Allowable Subject Matter

1. Claims 1-30 are allowed.

2. The following is an examiner’s statement of reasons for allowance: Applicant’s

argument is persuasive. Examiner withdraws rejections of last Office Action. Application

is in condition for allowance.

Any comments considered necessary by applicant must be submitted no later

than the payment of the issue fee and, to avoid processing delays, should preferably

accompany the issue fee. Such submissions should be clearly labeled “Comments on

Statement of Reasons for Allowance.”

Conclusion

Any inquiry concerning this communication should be directed to

Examiner Timothy Edwards, Jr. at telephone number (571) 272—3067. The examiner

can normally be reached on Monday-Thursday, 8:00 a.m.-6:00 pm. The examiner

cannot be reached on Fridays.

lf attempt to reach the Examiner by telephone are unsuccessful, the Examiner's

Supervisor, Brian Zimmerman, can be reached at (571) 272—3059.
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Application/Control Number: 11/440,924 Page 3

Art Unit: 2612

Any inquiry of a general nature or relating to the status of this application should

be directed to the Group receptionist whose telephone number is (571) 272-4700, Mon-

Fri., 8:30 a.m.-5:00 p.m.

Any response to this action should be fax to:

(571) 273-8300 (for formal communications intended for entry).

Information regarding the status of an application may be obtained from the

Patent Application Information Retrieval (PAIR) system. Status information for published

applications may be obtained from either Private PAIR or Public PAIR. Status

information for unpublished applications is available through Private PAIR only. For

more information about the PAIR system, see http:/pair-direct.uspto.gov or contact the

Electronic Business Center (EBC) at 866-217-9197 (toll-free).

/Timothy Edwards, Jr. /

Primary Examiner, Art Unit 2612

July 12, 2010
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Application/Control No. Applicant(s)lPatent Under
Reexamination

Search Notes 11440924 HUA ET AL.

Examiner Art Unit

Timothy Edwards, Jr. 2612                          
 

 

 

 
 
 

SEARCHED

Class Subclass Date Examiner

22, 33 12/13/08 /TE/

156, 168, 173

UPDATED SEARCH 9/17/09 /TE/
324 658-668

UPDATED SEARCH 1/14/10 /TE/
  
 

 

SEARCH NOTES
 

 

 

  
Search Notes Date Examiner

EAST TEXT SEARCH 12/13/08 /TE/

UPDATED EAST TEXT SEARCH 9/17/09 /TE/
UPDATED EAST SEARCH 1/14/10 /TE/ 
 

INTERFERENCE SEARCH
 

Class Subclass Date Examiner
7/4/10 /TE/

 

18.05, 18.06

 
    

US. Patent and Trademark Office Part of Paper No. : 20100704
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. . . Application/Control No. Applicant 5 [Patent under
Issue Classmcatlon Reexaminggion

H" ”H I" 11/440,924 HUA ET AL.

ISSUE CLASSIFICATION

Examiner

ORIGINAL CROSS REFERENCE(S)
SUBCLASS

   Timoth Edwards, Jr.

 

 

 

 

       
Total Claims Allowed: 30

(AssistantExaminer) (Date)
 

/Timothy Edwards, Jr./ 7/4/10 0.6. 0.9.
Print Claim(S) Print Fig.

(Legal Instruments Examiner) (Date) (Primaw Examiner) (Date)

IX Claims renumbered in the same order as presented by applicant

Original ginal
   

(A) _\ 8S2Original 01Ori
   

034s
   
   
   03030303 (”\ICDU'I   
   
   
   

   

   

   

   

   
   
   
   
   

              
US. Patent and Trademark Office Part of Paper No. 20100704
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Attorney" 5 Dmket Na CDEOUfiU 'i 5 PA’ETENT

IN “THE UNITED STATES PATENT AND TRADEMARK OFFiCE

in Re Famnt Application (if: =
Cmi’irmatimn N0; 93%

Liu Him, :3: 35. ‘

Appiicatiun \0: 1 1:15441'35924

Filed: May 257 2006

Art unit 2612

mammal“: Edwas‘dS 5m Timmhy

Far: (I:APACITEE-KNEE", SIZNSIN G MILKTRICX

FQR KEYBOARD .ARiiiFIITECTURE

 
Mail Stop Amendment
Commissimer for Patents

13.0. Box 1450

Aiexandria‘ VA 223 13—1450

XbihNDNiBVI‘ AND RESPON SE- TO QFFECE ACTION

Examiner:

Applicant respe‘cifilfiy requests that the Examiner (3011517 that the foilowing remarks,

Remarks begin on page m mfthis paper.

Appiicatiau N0; 1 1314:1924 —£- Niamey Docket No. :‘ {Emma} i 5
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REMARKS

flappiicam appreciates the Examiner’s aonsideratiom in discussing the current.

Office Action in light afthe Notice. of Aiiowance and ROE flied far an IDS submission.

As Of result (if the discussion and resulting {wagging remarks. Appiicam respectfuiiy

requests reconsideration and aiiowance (if this app} ication.

Status: cf the Ciaimi‘s

Ciaims 1 —30 are pending and in mmiitimi for a‘iiowance. N0 claims are canceled.

No ciaims are added. ND new waiter has been added.

Objections under .35 [3.5.0 132m} and Rejectiun under 35 8.3.(2. 112-

Tha Examiner has obim‘ied to the claim. language, “wherein at least one afihe

pluraiii‘y of sensor eiaiiienis corresponds in muiiiple predefined areas." found in claims

28 and 30, as not being suppomad in the. spacification; and re} acted the game ianguage

from Ei'dim. 311111111161: '35 LESS. ‘3. i3 first paragraph.

Applicant respectfully directs the Examineds attention It: the embodiment

described in pai‘agraph 110 expiaiiii 125; am: (of the at least one) sensor cimnwt

COTfESpUflding :0 keys {more than one) aSSigned to pie—defined areas {more than one}.

“6A iiiusti‘aias one embodiment oi‘a singie SGHSCM‘ eminent 01°21. Sensing device that has:
 

thief i‘kvai'(if ihe sensing device. Sensor element 

601 is a dianmndfihupmi sensor element Ufa Sewing device. Keybuard ktlyS, A—C

6f33{'i}—6(}3(3). are: assigned predefined areas (if the sensing device.” (‘Emphagis added)

Thus (me. smisur eiemem‘. does curi‘espimd, via the. keys, in multiple {are—defined areas. A:

Shown in the embodiment of Figure GB. there is. an array 0? sensm‘s (at least one 0f

which} that inciude n'iuiiipie 1935’s. assigned to each that have multiple predefined areas:

Thus Application impec-tiiiiiy asserts the chimed feature is suppm'ied in at ieast

one. offhe embodiments described in the specifi cafimi, and respectfiiiiy requests

W’iithaWfii of the Objection and re} eciiori {’0 place the appiiemim‘; in condition for

ahowmice,

Non—Compliant Anmudment

Appiicatim N0; 1 131210.924 4.0— Niamey Docket No. :‘ Cflznafid i 5
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The Office Action has asserted claims 3130 in the amendment of IZH 8:139

Should have been {abeiad as “New” insmad of “’i’reviuusiy Presented,“ chevcr, claims

27—30 were first presented as “New” in the amendment 0? filhf‘r‘} 'i‘hua they were

correctiy Eabeled as “Previmisly ih‘esenied” in the amendu‘sem: (3f 12f1.8f{)9_

CONCLESIQN

It i3 regpectfuliy subn-Iittcfi 11min. view if {31¢ amendments and reimirkis set {an}:

hereim the rejectians and objections have been (werceme. If the Examiner believes a

‘teiephnnfi interview wouid expedite the prosecution Gf’xhis applicatian, the Examiner is

invited t0 coniact Larry .3'. Jehnsom by telephons at {408} 545— x $94,

Please charge any addi'iiona! fees under 3? (ITFR §§ '1fié, 1.17, MEL 1‘20 and LEI

that may be required to maintain pendency oi’t‘he present applicatiun., 0;” apply any credits

:0 our PTO depmsii accouni number: 5043783.

Respectihliy submitted,

Date: April 2.0: 2018 {Lam I. mhnsom’

Larry 3* Johnson

Reg No. 56,861

Appiicatim N0; 1 1314:1924 —1 i— Niamey Docket No. :‘ {Emma} i 5
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Listing ofClaims:

1. (Previously Presented) A method, comprising:

assigning a plurality of keyboard keys to correspond to pre—defined areas of a

sensing surface of a sensing device having a plurality of sensor elements and a plurality

of capacitance sensing pins to couple the plurality of sensor elements to a processing

device, wherein the pre-det‘i ned areas are disposed adjacent to one another;

determining a position ofa presence of the conductive object on the sensing

device by measuring capacitance on the plurality of capacitance sensing pins; and

selecting a keyboard key of the plurality of keyboard keys when the position of

the presence of the conductive object is determined to be within the pre-defined area of

the sensing device corresponding to the keyboard key.

2. (Original) The method of claim 1, wherein selecting the keyboard key comprises

comparing the position of the conductive object with the pre-defined areas.

3. (Original) The method of claim 1, further comprising outputting keyboard data

corresponding to the selected key from the processing device to a component external to

the processing device.

.4. (Previously Presented) The method of claim 1, wherein the plurality of sensor

elements are disposed in a capacitance sensor matrix comprising a plurality of rows of

sensor elements and a plurality of columns of sensor elements, wherein each row and

each column is coupled to one of the plurality of capacitance sensing pins, and wherein

determining the position of the conductive object comprises:

Application No: | ”440,924 -2- Attomey Docket No.: CD2006015
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measuring a capacitance of each row of sensor elements of the capacitance sensor

matrix of the sensing device;

determining a first dimension position based on the measured capacitance of the

rows of sensor elements;

measuring a capacitance of each column of sensor elements of the capacitance

sensor matrix; and

determining a second dimension position based on the measured capacitance of

the columns of sensor elements, wherein determining the position of the presence of the

conductive object is determined using the first and second dimension positions

5. (Original) The method of claim 2, wherein assigning the plurality of keyboard

keys into predefined areas comprises defining a data structure comprising positional data

of the pre-defined areas of the plurality of keyboard keys, wherein selecting the keyboard

key comprises comparing the position of the conductive object with the positional data of

the pre—defined areas of the data structure to determine a pressed key of the plurality of

keyboard keys, and wherein outputting the keyboard data comprises outputting keyboard

data that corresponds to the pressed key.

6. (Previously Presented) An apparatus, comprising:

a sensing device comprising a plurality of sensor elements to detect a presence of

a conductive object on a sensing surface of the sensing device, wherein a plurality of

keyboard keys are assigned to correspond to pre-defi ned areas of a sensing surface of the

sensing device, wherein the pro-defined areas are disposed adjacent to one another; and _

, Application No: l ”440.924 ~3- Attomey Docket No: CD2006015
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a processing device coupled to the sensing device using capacitance sensing pins,

wherein the processing device is operable to determine a position of the presence of the

conductive object on the sensing device by measuring capacitance on the capacitance

sensing pins, and to select a keyboard key of the plurality of keyboard keys when the

position of the presence of the conductive object is detemiined to be within the pre-

defined area of the sensing device corresponding to the keyboard key.

7. (Original) The apparatus of claim 5. wherein the plurality of keyboard keys are a

personal computer (PC) keyboard, and wherein the processing device is coupled to the

sensing device using less than 2'1. capacitance sensing pins.

8. (Original) The apparatus of claim 5, wherein the plurality of keyboard keys

comprises approximately 48 keyboard keys, and wherein the processing device is

coupled to the sensing device using 4 capacitance sensing pins.

9. (Original) The apparatus of claim 5, wherein the plurality of keyboard keys

comprises approximately 101 keyboard keys, and wherein the processing device is

coupled to the sensing device using less than l2 capacitance sensing pins.

10. (Original) The apparatus of claim 5, wherein the plurality of keyboard keys

comprises approximately l07 keyboard keys, and wherein the processing device is

coupled to the sensing device using less than 21 capacitance sensing pins.

Application No.: l l/440,92-'l 4- Attomey Docket No.: C02006015
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l 1. (Original) The apparatus of claim 5, wherein the plurality of keyboard keys

comprises approximately 107 keyboard keys, and wherein the processing device is

coupled to the sensing device using less than 12 capacitance sensing piris.

. 12. (Original) The apparatus of claim 5, wherein a total surface area of the assigned

keyboard keys is less than approximately 10 centimeters (cm) by 10 cm.

13. (Original) The apparatus of claim 5, wherein a total surface area of the assigned

keyboard keys is approximately 3 centimeters (cm) by 3 cm.

14. (Previously Presented) The apparatus of claim 5, wherein the sensing device

comprises a capacitance sensor matrix comprising the plurality of sensor elements

configured in rows and columns to detect the presence of the conductive object on the

sensing device, wherein each row and column is coupled to the processing device using

one of the capacitance sensing pins, and wherein the plurality of keyboard keys are

assigned to the pre-defined areas of the capacitance sensor matrix.

15. (Original) The apparatus of claim 13, wherein the processing device comprises

one or more capacitance sensors coupled to the capacitance Sensor matrix, wherein the

one or more capacitance sensors are operable to measure a capacitance of each row of

sensor elements of the capacitance sensor matrix, and to measure a capacitance of each

column of sensor elements of the capacitance sensor matrix, and wherein the processing

device is operable to determine the position of the presence of the keyboard key using the

Application No: 1 ”440,924 -5- Attomey Docket No.1 CDZOOGOIS
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measured capacitance of the rows and columns of sensor elements of the capacitance

sensor matrix.

16. (Original) The apparatus of claim 14, wherein the one or more capacitance

sensors are relaxation oscillators, wherein each relaxation oscillator comprises:

a current source to provide a charge current to the plurality of sensor elements;

a selection circuit coupled to the plurality of sensor elements and the current

source, wherein the selection circuit is operable to sequentially select a sensor element of

the plurality of sensor elements to provide the charge current and to measure the

capacitance of each sensor element of the sensing device;

a comparator coupled to the current source and the selection circuit, wherein the

comparator is operable to compare a voltage on the selected sensor element and a

threshold voltage; and

a reset switch coupled to the comparator, current source, and selection circuit,

wherein the reset switch is operable to reset the charge current on the selected sensor

element, wherein the one or more capacitance sensors further comprise a digital counter

coupled to the relaxation oscillator; wherein the digital counter is operable to count at

least one of a frequency of an oscillator output or a period of the oscillator received from

the relaxation oscillator.

17. (Original) The apparatus of claim 5, further comprising a component external to

the processing device, wherein the processing device is operable to send keyboard data to

the component that corresponds to the selected keyboard key.

Application No.: ll/440,924 -6- Attorney Docket No.: CD2006015
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18. (Original) The apparatus of claim 16, wherein the component external to the

. processing device is at least one of a processor, a driver of a processor, or an embedded

controller.

19. (Original) The apparatus of claim ‘l6, wherein the keyboard data comprises is at

least one of a keyboard data signal, or a keyboard data command.

20. (Original) The apparatus of claim 5, wherein the sensing device is mounted on a

mobile handset.

21. (Original) The apparatus of claim 5, wherein the processing device is coupled to

an additional user input device, and wherein the additional input device is at least one of

a cursor positioning device, a touch-sensor pad, a touch-sensor slider, a touch-sensor

button, mouse, or a touch-screen display.

22. (Previously Presented) An apparatus, comprising:

a sensing device comprising a plurality of sensor elements to detect a presence of

a conductive object on the sensing device, wherein a plurality of keyboard keys are

assigned to correspond to pre—defined areas of a sensing surface of the sensing device,

' wherein the pre-defined areas are disposed adjacent to one another;

means for determining a position of the presence of the conductive object on the

sensing device; and

Application No.: | ”440,924 -7- Attorney Docket No.: CD2006015
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means for selecting a keyboard key of the plurality of keyboard keys when the

position of the presence of the conductive object is determined to be within the pre-

defined area of‘ the sensing device corresponding to the keyboard key.

23. (Previously Presented) The apparatus of claim 21, further comprising means for

assigning the plurality of keyboard keys to correspond to the pre-defined areas of the

sensing device.

24. (Original) The apparatus of claim 21, further comprising means for reducing a

number of capacitance sensing pins used to connect the sensing device to the means for

determining the position of the conductive object.

25. (Original) The apparatus of claim 21, further comprising means for reducing a

total surface area of the sensing device while maintaining a number of keyboard keys on

a device

26. (Original) The apparatus of claim 2], further comprising means for outputting

keyboard data based on the position of the presence of the keyboard key,

. 27. (Previously Presented) The method of claim 1. wherein the pre-def'med

areas of the plurality of keyboard keys are arranged into multiple rows on the sensing

surface, wherein the plurality of sensor elements are arranged in a plurality of rows of

sensor elements, and wherein at least one of the plurality of rows of sensor elements

corresponds to a plurality of rows of the pre-defined areas.

Application No.: 1 ”440.924 -8- Attomey Docket No.: CD2006015
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 28. (Previously Presented) The method of claim I, wherein at least one of the

plurality of sensor elements corresponds to multiple predefined areas.

29.. (Previously Presented) The apparatus of claim 6, wherein the tare-defined

areas of the plurality of keyboard keys are arranged into multiple rows on the sensing

surface, wherein the plurality of sensor elements are arranged in a plurality of rows of

sensor elements, and wherein at least one ofthe plurality of rows of sensor elements

corresponds to a plurality of rows of the pre-defined areas.

30. (Previously Presented) The apparatus of claim 6, wherein at least one of the

plurality of sensor elements corresponds to multiple pre-defined areas.
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Application/Control Number: 11/440,924 Page 2

Art Unit: 2612

DETAILED ACTION

Specification

1. The amendment filed December 18, 2009 is objected to under 35 U.S.C. 132(a)

because it introduces new matter into the disclosure. 35 U.S.C. 132(a) states that no

amendment shall introduce new matter into the disclosure of the invention. The added

material which is not supported by the original disclosure is as follows: “at least one of

the plurality of sensor elements corresponds to multiple pre-defined areas”.

Applicant is required to cancel the new matter in the reply to this Office Action.

2. Claim 30 is rejected under 35 U.S.C. 112, first paragraph, as failing to comply

with the written description requirement. The claim(s) contains subject matter which

was not described in the specification in such a way as to reasonably convey to one

skilled in the relevant art that the inventor(s), at the time the application was filed, had

possession of the claimed invention. Claim 30 recites “at least one of the plurality of

sensor elements corresponds to multiple pre-defined areas”.

Amendment to claims is Non-compliance because claims 27-30 were not presented in

original claims filed May 25, 2006. Therefore these claims should have been labeled as

"NeWfl.
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Application/Control Number: 11/440,924 Page 3

Art Unit: 2612

Claim Rejections - 35 USC § 102

1. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that

form the basis for the rejections under this section made in this Office action:

A person shall be entitled to a patent unless —

(e) the invention was described in (1) an application for patent, published under section 122(b), by
another filed in the United States before the invention by the applicant for patent or (2) a patent
granted on an application for patent by another filed in the United States before the invention by the
applicantfor patent, except that an international application filed under the treaty defined in section
351 (a) shall have the effects for purposes of this subsection of an application filed in the United States
only if the international application designated the United States and was published underArticIe 21(2)
of such treaty in the English language.

2. Claims 1-7, 20-22, 26-29 are rejected under 35 U.S.C. 102(e) as being

anticipated by Sandbach et al US 2003/0011576 (hereafter Sandbach ‘576).

Considering (amended) claim 1, Sandbach discloses a method, comprising , a)

assigning a plurality of keyboard keys into pre-defined areas of a sensing device having

a plurality of sensor elements (see fig 1); b) a plurality of capacitance sensing pins

couple the sensing device to a processing device (see paragraph 0113 and fig 5, item

502); c) the pre-defined areas are disposed adjacent to one another (see fig 1, item

106); d) determining the position of the presence of the conductive object on the

sensing device by measuring the capacitance on the plurality of capacitance sensing

pins (see paragraphs 0057-0060 and 0113); e) selecting a keyboard key of the plurality

of keyboard keys based on the position of the presence of the conductive object and the

pre-defined areas (see paragraph 0060).
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Application/Control Number: 11/440,924 Page 4

Art Unit: 2612

Considering claim 2, Sandbach discloses the limitation of this claim (see paragraph

0006)

Considering claim 3, Sandbach discloses the limitation of this claim (see paragraph

0090 and fig 12, item 1202).

Considering claim 4, Sandbach discloses the limitation of this claim (see paragraphs

0006, 0026, 0029 and 0113).

Considering claim 5, Sandbach discloses the limitation of this claim (see paragraph

0073)

Considering claims 6, 22 the limitations of these claims are interpreted and rejected as

stated in claim 1.

Considering claim 7, Sandbach discloses the limitation of this claim (see paragraph fig

5, item 502).

Considering claims 14, 15, Sandbach discloses the limitation of these claims (see

paragraph 0005 and 0113)
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Application/Control Number: 11/440,924 Page 5

Art Unit: 2612

Considering claim 20, Sandbach discloses the limitation of this claim (see fig 1, item

101andfig12)

Considering claim 21, Sandbach discloses the limitation of this claim (see paragraph

0092)

Considering claim 26, Sandbach discloses the limitation of this claim (see paragraph

0073)

Considering claims 27, 29 Sandbach discloses the limitation of these claims (see fig 1).

Considering claim 28, Sandbach discloses the limitation of this claim (see paragraph

0005)

Claim Rejections - 35 USC § 103

1. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all

obviousness rejections set forth in this Office action:

(a) A patent may not be obtained though the invention is not identically disclosed or described as set
forth in section 102 of this title, if the differences between the subject matter sought to be patented and
the prior art are such that the subject matter as a whole would have been obvious at the time the
invention was made to a person having ordinary skill in the art to which said subject matter pertains.
Patentability shall not be negatived by the manner in which the invention was made.
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Application/Control Number: 11/440,924 Page 6

Art Unit: 2612

1. Claims 8-13, 17-19, 24, 25 are rejected under 35 U.S.C. 103(a) as being

unpatentable over Sandbach et al ‘576, and further in view of Hargreaves et al US

2007/0046299 (previously cited).

Considering claims 8-11, Sandbach does not specifically recite the limitations of these

claims. However, Sandbach teaches sensing key actuation on a keyboard using

capacitance sensing pins on a processing device (see figs 8-11). One of ordinary skill in

the art readily recognizes there are numerous devices with a variety of any number of

keys associated with the device. Hargreaves teaches a processing device coupled via

capacitance sensing pins that reduces the number of pins used to accomplish the task

of sensing a plurality of keys on a keyboard (see paragraph 0051 ). Hargreaves teaches

a method of introducing channels on a controller to allow the number of pins to be

reduced (see paragraph 0060). Hargreaves suggests any number of pins maybe used

because he teaches the number of pins used can be reduced. Therefore, it would have

been obvious to one of ordinary skill in the art to implement the capacitance sensing as

taught by Hargreaves in the Sandbach system because both systems are concern with

using capacitance sensors pins in the determination of a key activation.

Considering claims 12, 13 Sandbach does not specifically recite the limitations of these

claims. Hargreaves teaches the limitations of these claim (see paragraph 0103).

Obviousness is as stated in claims 8-11.
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Application/Control Number: 11/440,924 Page 7

Art Unit: 2612

Considering claim 17 Sandbach does not specifically recite the limitation of this claim.

Hargreaves teaches the limitations of these claim (see paragraph 0108). Obviousness

is as stated in claims 8-11.

Considering claim 18 Sandbach discloses the limitations of these claims (see fig 12).

Considering claim 19, Sandbach discloses the limitation of this claim (see paragraph

0060)

Considering claims 24, 25 the limitations of these claims are interpreted and rejected as

stated in claims 7-11.

Allowable Subject Matter

1. Claims 16, 23 are objected to as being dependent upon a rejected base claim,

but would be allowable if rewritten in independent form including all of the limitations of

the base claim and any intervening claims.

Conclusion

2. The prior art made of record and not relied upon is considered pertinent to

applicant's disclosure. See PTO-892.

If the claimed invention is amended, Applicant is respectfully requested to

indicate the portion(s) of the specification, which dictate(s) the structure/description
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Application/Control Number: 11/440,924 Page 8

Art Unit: 2612

relied upon to assist the Examiner in proper interpretation of the amended language and

also to verify and ascertain the metes and bounds of the claimed invention.

Any inquiry concerning this communication should be directed to

Examiner Timothy Edwards, Jr. at telephone number (571) 272—3067. The examiner

can normally be reached on Monday-Thursday, 8:00 a.m.-6:00 pm. The examiner

cannot be reached on Fridays.

If attempt to reach the Examiner by telephone are unsuccessful, the Examiner's

Supervisor, Brian Zimmerman, can be reached at (571) 272—3059.

Any inquiry of a general nature or relating to the status of this application should

be directed to the Group receptionist whose telephone number is (571) 272-4700, Mon-

Fri., 8:30 a.m.—5:00 p.m.

Any response to this action should be fax to:

(571) 273-8300 (for formal communications intended for entry).

Information regarding the status of an application may be obtained from the

Patent Application Information Retrieval (PAIR) system. Status information for published

applications may be obtained from either Private PAIR or Public PAIR. Status

information for unpublished applications is available through Private PAIR only. For

more information about the PAIR system, see http:/pair—direct.uspto.gov or contact the

Electronic Business Center (EBC) at 866—217-9197 (toll—free).

lTimothy Edwards, Jr.l

Primary Examiner, Art Unit 2612

January 20, 2010
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(5 USMC. 552) end the Privacy Act {5 USE. 552s}. Records from this system of records may he disciosed to the
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A record from this system of records may he disc-insert, as a routine use. to the Administrator. Generai Services. or
hisiher designee. during an inspection of records conducted by GSA as part of that agency‘s responsihitity to
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9. A record from this system of records may be disclosed, as a routine use, to a Federal. State, or tocet iew
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Doc code: RCEX FTO/SBIBUEl—‘S (at-09)
Doc description: Request to:r Continued Examination {RCE} Approved f0? use through 07131120121 0MB 0551-0031US. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995. no persons are requires to respond to a coiiection of informalioe untess it contains a vaiid OMB control number.
  

Signature of Registered-HUS. Patent Practitioner 

  Signature J iLucinda G. Price.l 4 Date (WYYwM M~DD) 2009-12—18

Name Lucinda G. Price t Registration Number 42270    

This collection of information is required by 37 CFR 1.114, The information is required to obtain or retain a benefit by the public which is to
file (and by the USPTO to process) an application. Confidentiality is governed by 35 6.8.8. 122 and 37 CFR ‘1.“11 and 1.14. This coiiectio'i is
estimated to take 12 minutes to complete, including gathering. preparing, and submitting the compieted application form to the USPTO. Time
will vary depending upon the individual case. Any comments on the amount of time you require to compEe-te this form andjor suggestions for
reducing this burden, should be sent to the Chief information Officer, U.S. Patent and Trademark Office, US. Department of Commerce,P.O. Box 1450, Alexandria VA 22313-1450.

if you need assistance in completing the form, call 1-800-PTO-9199 and select option 2.

EFS — Wet- 2.1.15

BLACKBERRY EX. 1010, pg. 146



BLACKBERRY EX. 1010, pg. 147

 
The Privacy Act of 1974 (PL. 93-579) requires that you be given certain information in connection with your submission of the
attached form related to a patent application or patent. Accordingty, pursuant to the requirements of the Act, please be
advised that: (1) the general authority forthc coiiection of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the information
solicited is voluntary; and (3) the principai purpose for which the information is used by the US. Patent and Trademark Office '
is to process and/or examine your submission related to a patent appiication or patent. if you do not furnish the requested
information, the US. Patent and Trademark Office may not be able to process and/or examine your submission, which may
result in termination of proceedings or abandonment of the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1.

Privacy Act Statement

The information on this form wiii be treated oontidentiaiiy to the extent allowed under the Freedom of information
Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C. 552a). Records from this system of records may be disclosed to the
Department of Justice to determine whether the Freedom of information Act requires disclosure of these records.

 
A record from this system of records may be disclosed as a routine use in the course of presenting evidence to a

court, magistrate or administrative tribunal inciuding disclosures to opposing counseiin the course of settlement
negotiations.

A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a
request involving an individual. to whom the record pertains, when the individual has requested assistance from the
Member with respect to the subject matter of the record.

A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need
forr the information in order to perform a contract. Recipients of information shall be required to comply with the
requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m).

A record rotated to an international Application filed under the Patent Cooperation TreatyIn this system of recordsi
may be disclosed as a routine use, to the international Bureau of the Worid lnteilectuai Property Organization '
pursuant to the Patent Cooperation Treaty.

A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes ct
National Security review (35 USC. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(0)).

A record from this system of records may be disclosed, as a routine use, to the Administrator, Generai Services.
or hisiher designee. during an inspection of records conducted by GSA as part of that agency's responsibility to
recommend improvements in records management practices and programs, under authority of 44 U.S.C. 2904 and
29%. Such disclosure shall be made in accordance with the GSA regulations governing inspection of records for this
purpose, and any other reievant (i.e., GSA or Commerce) directive. Such disclosure shail not be used to make
determinations about individuats.

A record from this system of records may be disclosed, as a routine use, to the public after either publication of
the appiication pursuant to 35 {1.8.0. 122(b) or issuance ofa patent pursuant to 35 U.S.C. 151. Further, a record may
be disclosed, subject to the limitations of 37 CFR t.14, as a routine use. to the pubtic if the record was filed in an
application which became abandoned or in which the proceedings were terminated and which application is
referenced by either a published application, an application open to public inspections or an issued patent.

A record trom this system of records may be disclosed, as a routine use, to a Federal, State, or local [aw
enforcement agency, if the USPTO becomes aware of a violation or potentiai vioiation of law or reguiation.  
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Boo cadet EDS PTO:’SB:‘083 (DE-09}
J ., i . , . Appmved for ”as: inmugh Ofi’BCL’EGGQ. OMB $651 $031I . . .

Doc descnptsnn. :nfnimatien Disninsum Statemnnt i508} Fiind L33 Pm“: and Trademark on; \r; us. DE‘MRWENT OF COMMER‘CE
Uri-:ierihe EDapmvmtk Reads/lion first a! 1995‘ m: pagans ans zequired to res-pend it: a whammy; iii irifmmaiinn unisw it contains a mild 0MB wntmfi numhar.

USPATENTS

Pages,Caiumns,Linas where
Reievani Passages or Relevant

Figures Appear

Egamlne; Cite Patent Number issue Date Maine 0? Paientee m Appiicantof mind Dccumem

ESQGQGS 1972—‘10w'ii3 {Siuck at 3!. Entire Document

3750113 1973-87-31 Benefit Arthur ‘1‘ Entire [imminent

4157539 i 19?8~06-95 Hunt; at at Entire Document

19?$~O?~31 Grove} Donald C. Entire Dncumem

Ii ' ’ mfg-11:20 Sannier, Lewis M. Entire Decumeni
42358“ 1989-11—25 Papahadjopouins a! ai Entire Document

7 4405391? 193343928 Chai. Thomas Y Entire Document

    
I . - 1Q83~ng28 Waii et ai‘ Entire Document

EFS V‘fldh 2.1 14
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Appiicatian Number ‘ 11440926,

Fifing Date ‘ 2006—0 ~ 5

{Not for subma-ssmn under 37’ CFR 1.99)
Timothy Edwards. .Jr.

Attorney Docket Number ‘ (23061315

1988~03+01 Aiki eat at. Entire Document

 

4T?‘28?4 - 198341920 Hasegawa. Hiroshi Entire Document

4954823 " NSCJ—Ugnfl-fl- fimstead, Rm‘taid P. En‘IH‘E Document

“L...
 

5844585 1998424” Ernstead. Ranaid Petey Entire Damsment

7202855 ' mommm Shigeta kza et 23E. Entire Dmument

 

T202859 ' ‘ 2007-0446 Speck et ai. Entire Documem

 

2008—04—22 Sun, Ben—Chang Entire Decumem

   
 

U.S.PATENT APPUCATION PUBUCATIDNS

Pagesfimumnsiines where
Reievant Passages or Relevant
Figures Appear

Publication Name of Paiemee er Appfiicam
Date of cited Dccumem

+ . w

Pubiication Number

 

200601 92690

 
2608OBUY-434F'sJ

  
 

h‘ yau wish to add additionai US. Pubfiehed: Apmiwtion 0313:3031 infm‘mafion pfease ciick the Add buttan. 

EFS V‘fldh 2.1 14
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Appiication Number ‘ 11440926,

Fiiing Date ‘ 2006—0 ~ 5

{Not for subma-ssson under 37’ CFR 1.99)
Timothy Edwards. air.

Attorney Docket Number ‘ (23061315

FOREiGN PATENT DOCUMENTS

Pagesfioiumnsiunes
where Reievani

Passages or Relevant
Figures Appear

Name of Pateniee or

Appiioa nt of cited
Document

Examine Cite Foreign Document §Country Kind Pubiication
initiai” No Numberfl gCodeii Codm Date
 

 

if you wish to add additionai Foreign Patent Document citation infoimaiion piease oiiok the Add button 

NON-PATENT LETERATURE DOCUMENTS

include name ofthe author {in CAPiTAi. LETTERS), iiiie affine articie {when aporoon‘aie}, title of the item

(book, magazine. journal, senai. Symposium catalog. etc}. date, pagesis), voiumesissue numbenfs),
pubiisner, city anciior country where published

 

Examiner Cite

if you wish to add additionai riompatent iiieratur‘e document citation info rmaiion pieaoe ciiok the Add button

EXAMINER SiGNATURE

*EXAMINER: initiai if reference considered. whether or n01 citation is in conformance with MPEP 609. Draw fine through a
citation if not in conformance and not considered. inciude copy of this form with next communication to appiicant.

‘ See Kind Codes of USPTG Patent Documents atym'wflgfififigfigy or MPEP 961 E34. 3 Entai‘ office that iosued She document, by the two-iaiter cod-2 {WIPO
Siandard 3'13}. 3 For Japanese patent documenis, . i . icatson of the year ofthe reign of the Emperor muss pracedo the son‘s! number ofina patent document.
*‘ Kind of document by the appropriate symbois as indicated on the doc-union! under WEPO Standard SHE if oosoibie. 5‘ Appiicani ism piste a oheck mark here i
Engiisn ianguagé translation is attached.

 
EFS V‘fldh 2.1 14
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Aipiicatien Number 11‘44092‘4

{Not for subma-ssmn under 37’ CFR 1.99)

Attorney Docket Number ‘ (23061315

CERTiFiCATION STATEMENT

Pieaee see 3‘? CFR 1.9? and 198 in make the epprnpriete seiectinnis):

‘ That each item of iniormatinn contained in the inimmetien disclosure statemeni was first cited in any ceinmnnicetinn
[:i from a foreign patent office in a counterpart inreign applicatinn not mere than three months prim to the fiiing D? the

informatinn disciesure statement. See 3? CFR i.9‘i(e)(i).

That no iiem ei' iniiarmation caniained in the inf‘nrmetion discinsure steiemeni was cited in a cemmunication from a

foreign patent office in a cennierpan inreign appiiceiien. and, to the Knowiecige 0f the person signing the cenificatinn
after making reasnnanie inquiry, nn item nf infonnaiinn caniained in the infnnnatinn disclosure statement was known in
any individnei designated in 37 CPR i.56{c) more than three months prior in the filing of the inioimatien disciosure
statement. See 3? CFR 3.B?(e}{2).

lj See attached certification statement,

E} Fee sei {min in 37 CFR 1.17 in} has been submitted herewith.

El Nnne
SIGNATURE

A signature 0f the appiicani‘ er representative is required in accordance wiih CPR 1.33, “19.13. Piease see CPR 1.4(diinrthe
form ofihe signature. 

Signature iLiJCinda (3, Price! Date {YYYY—MM-DD} 28094248

This coiieciinn of infnrmatien is required by 37 CPR 1.97 and 1.98. The ininnnation is required to obtain or retain a benefit. by the
pubiicwhicn is in fiie (and by the USPTO to process} an appiieation. Confidentieiny is geverneci by 38 U.S.C. 122 and 37 CFR
i14. This caileciion is estimated in take 1 hour to crin'ignieftea including gathering, preparing and submitting the campieied
appiieaiien fem": to the USPTO, Time wit; vary depending upon the individual cage. Any cemmems en the amnunt of time you
require to cempiete this form andior suggestions fer reducing this burden. shouiti be sent to the Chief information Officer, US.
Patent and Trademark Office. US. Department of Cnmmerce, PD. Sex 1450. Aiexendria, VA 223134450. {:30 NOT SEND
FEES OR COMPLETED FORMS TO THiS ADDRESS. SENQ To: Cummissionezr for Patents, PI). Box 1450. Alexandria,
VA 223334450.

 
EFS ‘4‘.th 2.1 14
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Privacy Act Statement

The Privacy Act of 197m (PL. Sit—5??) requires that you be given certain information in connection with your submission of the
attached form related to a patent application or patent, Accordingly. pursuant to the requirements ot‘the Act, please be advised
that: (1} the generei authority for the coilection of this information is 35 USS. 2(h}{2}; (2) furnishing of the information solicited
is voluntary; and {3) the principal purpose for which the information is used cy the US. Patent and Trademark Office is to
process enoror examine your submission rotated to e patent eppiicetion or patent. if you do not turnish the requested
information. the US. Patent and Trademark Office may not be nbte to process andfor examine your submission, which may
resuit in termination of proceedings or abandonment of the eppiication or expiration of the patent.

The information provided by you in this form will be subject to the toiiowing routine uses:

1. The information on this form wiil be treated ooniidentiaily to the extent showed under the Freedom of information Act
(5 USMC. 552) end the Privacy Act {5 USE. 552s}. Records from this system of records may he disciosed to the
Bepertment of Justice to determine whether the Freedom of Information Act requires disclosure of these record 5.

A record from this system of records may he disciosed, as a routine use. in the course of presenting evidence to a
court. magistrate, oradministrative tribunai. inctuding disclosures to opposing connect in the course of settiement
negotiations.

A record in this System of records may be disclosed. as e routine use. to a Memher of Congress submitting a
request invoiving an individual. to whom the record pertains. when the individuei has requested assistance from the
Member with respect to the subject matter of the record.

A record in this System of records may be disclosed. as a routine use. to a contractor of the Agency having need for
the information in order to perform a contract. Recipients of information shalt be required to oompiy with the

requirements of the Privacy Act of 1974, as amended, pursuant to 5 0.8.0. 5523(m}.

A record related to an international Appiication flied under the Patent Cooperation Treaty in this system of records
may be disclosed. as a routine use. to the international Bureau otthe Worid lutellectual Property Organization. pursuant
to the Patent Cooperation Treaty.

A record in this system of records may be disclosed. as e routine use. to another i’ederei agency for purposes of
Nations! Security review (35 U‘.S.C. 181} and for review pursuant to the Atomic Energy Act (42 0.8.6. 218(c}}.

A record from this system of records may he disc-insert, as a routine use. to the Administrator. Generai Services. or
hisiher designee. during an inspection of records conducted by GSA as part of that agency‘s responsihitity to
recommend improvements in records management practices and programs: under authority of 44 USC. 2904 and

2906. Such disclosure sheil he made in accordance with the GSA regulations governing inspection of records for this
ourpose. and any other reievant (its. GSA or Commerce} directive. Such disciosure shall not he used to make
determinations about individuals.

A record from this system of records may be disclosed. as a routine use, to the public after either publication of the
acciicetion pursuant to 35 USE. 12203) or issuance of a patent pursuant to 35 USC. 151. Further, 3 record may be
disoioseci, subject to the timitetions of 3? CFR 1.14, as a routine use. to the public it the record was filed in no appiioetion
which become abandoned or in which the croceedings were terminated and which application is referenced by either a

ouoiished epoiicetion, an application open to puhiic inspections or an issued patent.

9. A record from this system of records may be disclosed, as a routine use, to a Federal. State, or tocet iew
enforcement agency. if the USPTO becomes aware of a violation or potential violation of law or reguietien.
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Attorney" 5 Dmket N0. CDEOUfiU 'i 5 PA’ETENT

IN “THE UNITED STATES PATENT AND TRADEMARK OFFiCE

in Re Famnt Application (if: =
Cmi’irmatimn N0; 93%

Liu Him, :3: 35. ‘

Appiicatiun \0: 1 H4409}:

Filed: May 25. 2006

Art unit 2612

mammal“: Edwas‘dS 5r... Timmhy

Far: (I:APACITEE-KNEE". SIZNSIN G .MI-KTRICX

FQR KEYBOARD ARCHITECTURE

 
Mail Stop Amendment
Commissimer for Patents

13.0. Box 1450

Nemadria. VA 223 13—1450

XbihNDNiBVI‘ AND RESPON SE- TO QFFECE ACTION

Examiner:

Applicant respecifilily requests that the Examiner enter the fiallowing amendments

and consider the .{bllo'wiug x'errmrks

Amendment's t0 the Claims are mflected in the iiStiug Uf‘ciaims that. begins 01]

page 2 uffhis paper.

Amendments to the Claims are reflected 1min: iistmg ofc’iaims that begins 011

page 3 uf'ihis paper.

Remarks bagin on page H of this paper.

Appiicatiau N0; 1 1314:1924 —£- Niamey Docket No. :‘ {Emma} i 5
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REMARKS

flappiicam respectfifily requests Vl’eeonsideretion nfthis appiice’tinn in View 01“ the

f0! 1 ewi mg remarks .

Statue of the Ciaims

Ciaims 3-30 are pending and in. (rendition foe aiiewanee, Ciaim 'i is currently

amended, N0 (:1 aims are canceled. Ne eieims are added. No new matter has been and tied

(IONCLESION

It is respectmliy submitted that in \-'iew of the amendments and. remarks set forth

herei {1, the re} eetiens and objections have been mere-OHM, iffi‘ie Examiner 'iie'lieves a

teieplmne interview wouid expedite the prosecutien of this applicatien, the Examiner is

inviteei :0 comact Lucinda G. Pfice, by teiephene at {408) 54:3»7194.

Please charge any additienei fees under 37 CPR §§ 1.16, HI H8, 1.20 and. 1.21

that may be required to maintain pemiency ofthe pi'esent application, er apply any credits

to mar PTO deposit account number: iii—373$.

Respectfully submitted:

Date: December 18. BUD?) fiducinda {3. Prieef

Lucinda, 6: Price

Reg. No. 42,270

 

Appiicatieu N0; 1 1314:1924 —1 i— Niamey Docket No. :‘ (Demise i 5
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Electronic Patent Application Fee Transmittal

Filing Date: 25—May—2006 

LOW PIN COUNT SOLUTION USING CAPACITANCE SENSING MATRIX FOR

T'tle °f Inventwm KEYBOARD ARCHITECTURE

Andrew J. Bateman/Hilary Link

Filed as Large Entity

Utility under 35 USC 111(a) Filing Fees 

Sub-Total in

Description Quantity USD($)

Basic Filing: 

Pages:

Miscellaneous-Filing: 

Petition:

Patent-Appeals—and-lnterference:

Post-AIlowance—and-Post—Issuance:
 

Extension-of—Time:
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Miscellaneous:

. _ _ Sub-Total in

Request for continued examination 

Total in USD (5)
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Electronic Acknowledgement Receipt

Application Number: 11440924

International Application Number: 

Confirmation Number:
 

LOW PIN COUNT SOLUTION USING CAPACITANCE SENSING MATRIX FOR

T'tle °f Inventw": KEYBOARD ARCHITECTURE

“—

Attorney Docket Number: CD06015 

Receipt Date: 18—DEC—2009 

Filing Date: 25—MAY—2006 

Time Stamp: 20:15:49 

Application Type: Utility under 35 USC111(a)

 
Payment information:

Submitted with Payment yes—

—
The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows:

Charge any Additional Fees required under 37 C.F.R. Section 1.16 (National application filing, search, and examination fees)

Charge any Additional Fees required under 37 C.F.R. Section 1.1 7 (Patent application and reexamination processing fees)
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Charge any Additional Fees required under 37 C.F.R. Section 1.1 9 (Document supply fees)

Charge any Additional Fees required under 37 C.F.R. Section 1.20 (Post Issuance fees)

Charge any Additional Fees required under 37 C.F.R. Section 1.21 (Miscellaneous fees and charges)

File Listing:

Document . . File Size(Bytes)/ Multi Pages

-—m message DigeSt (if appl.)

Transmittal Letter CD0601Stransmittalletterpdf 88]665a4c52f3bddc32m175011824431155
1071

. . . 131092
Request for Continued Examination

(RCE) CDO6015RCEpdf.pdf
 

Warnings: 

This is not a USPTO supplied RCE SB3O form.

‘ s 927463
Information Disclosure Statement (IDS)

Filed (SB/08) CDO6015|DSformPDF.pdf c24595757c3656321d69079dl29l4cbd74d
36532

This is not an USPTO supplied IDS fillable form

1536664
CD0601Samendmentafterallow

Preliminary Amendment ancePDF.pdf 0777659cfedb0c09flec8367feb85344eél e-

Fee Worksheet (PTO-875) fee-info.pdf lbabdaWtSQUZ ISZSC7SC54b83e7l CfSSCfC
0974
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This Acknowledgement Receipt evidences receipt on the noted date by the USPTO ofthe indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111
Ifa new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)—(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date ofthe application.

National Stage of an International Application under 35 U.S.C. 371

Ifa timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office
Ifa new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number

and of the International Filing Date (Form PCT/R0/1 05) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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Appiication No. 11/440,924

Attorney Docket No. CD06015

Page 1

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

in re Appiication of:

Examiner: Edwards J11, Timothy
Lin fiua, ct a}.

Group Art Unit: 26 12

Application No: 11/440,924
Confirmation No: 9376

Filed: May 25, 2006
VVVUVVVV

For: CAPACITANCE SENSING MATRIX )

FOR KEYBOARD ARCHITECTURE ) Date: December E8, 2009

REQUEST FOR CONTINUED EXAMINATION
AND INFORMATION DISCLOSURE STATEMENT

Commissioner for Patents

PO. Box 1450

Alexandria, VA 22313~I450

Sir:

Applicant hereby submits the Request for Continued Examination to be considered with

the IDS for the above referenced appiication. In compliance with the duty of disclosure under 37

CFR § LS6 and in accordance with the practice under 37 CFR §§ 1.97 and 1.98, the Examiner's

attention is directed to the documents listed on the enclosed PTO-1449,

in accordance with 37 CFR § 197(k), this Information Disclosure Statement is not to be

construed as an admission that the information cited is or is considered to be material to

patentabiiity as defined in 37 CFR § 1.56m), nor as an admission that the information constitutes

prior art within the meaning of 35 USC §§ 102 and/or 103.

It is respectfuiiy requested that the information listed on the PTO—i449 be considered by

the Examiner, and that an initialed. copy of the PTO—i449 be returned indicating that such

information was considered.

Customer No.: 60909
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Application No. 1 1/440,924

Attorney Docket No. CD06015

Page 2

The Commissioner is hereby authorized to charge any appropriate fees under 37' C.F.R.

§§ 1.16, 1.17. 1.18, 1.20 and 1.21 that may be required to maintain pendeney ofthe present

application, and to credit any overpayments, to Deposit Account No. 5081781.

Should the Patent Office have any questions regarding this submission or the application

in general, the Patent Office is urged to contact the Applicant’s attorney, Lucinda G. Price, by

telephone at {408} 54557194, Ail correspondence should continue to be directed to the address

given below.
IJ

Respectfully submitted,

 

   , - ce

Attorney for Applicant

Registration No. 42,270

3' edina G.

Cypress Semiconductor Corporation
198 Champion Court

San Jose, CA 95134

Facsimile: (408) 545—691 1.
Customer No.: 60909

Customer No: 60909
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PTO/SB/06 (07-06)
Approved for use through 1/31/2007. OMB 0651-0032

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paoerwork Reduction Act of 1995. no uersons are reouired to resoond to a collection of information unless it diso la s a valid OMB control number.

PATENT APPLICATION FEE DETERMINATION RECORD Application or Docket Number Fiiing Date
Substitute for Form PTO—875 11/440,924 05/25/2006 |:| To be Mailed

APPLICATION AS FILED — PART I OTHER THAN

(Column 1) (Column 2) SMALL ENTITY El OR SMALL ENTITY
NETEEETEEEX EATE<T> EEEET) RATE...) m.

D BAS'C FEE N/A N/A N/A N/A370FR1.16a, b ,Or 1:

El SEARCH FEE
37CFR1.16k. i.or(m N/A

D EXAMINATION FEE(37 CFR1.16(O).(p). Dr(q))
TOTAL CLAIMS
37 CFR 1.16 i“

INDEPENDENT CLAIMS . _ *
37 CFR 1.16 h) m'm‘ss’

If the specification and drawings exceed 100

I:I sheets Of paper, the application size fee dueAPPLICATION SIZE FEE is $250 ($125 for small entity) for each
(37 CFR 146(5)) additional 50 sheets or fraction thereof. See

35 U.S.C. 41 a 1 G and 37 CFR 1.16 s.

I] MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR1.16(j))
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AMEN DM‘ENTS

Amendments to the Title:

WCAPACITANCE SEN SING MATRIX FOR

KEYBOARD ARCHITECTURE

Applicalion No.: l ”440,924 -2- Anomey Docket No.: CD2006013
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Amendments to the Claims:

This listing of claims will replace all prior versions, and listings, of the claims in

the application:

Listing of Claims:

1. (Currently amended) A method, comprising:

assigning a plurality of keyboard keys to correspond to pre—detined areas of a

sensing surface ofa sensing device having a plurality of sensor elements and a plurality

of capacitance sensing pins to couple the plurality of sensor elements to a processing

device, wherein the pre—defined areas are disposed adjacent to one another; wherein—at

WWW

determining a position ofa presence of the conductive object on the sensing

device by measuring capacitance on the plurality of capacitance sensing pins; and

selecting a keyboard key of the plurality of keyboard keys when the position of

the presence of the conductive object is determined to be within the pre-defined area of

the sensing device corresponding to the keyboard key.

2. (Original) The method of claim 1, wherein selecting the keyboard key comprises

comparing the position of the conductive object with the pre-defined areas.

3. (Original) The method of claim .1, further comprising outputting keyboard data

corresponding to the selected key from the processing device to a component external to

the processing device.

Application No.: 1 ”440,924 —3- Atlomey Docket No.: CD2006015
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4‘ (Previously Presented) The method of claim I, wherein the plurality of sensor

elements are disposed in a capacitance sensor matrix comprising a plurality of rows of

sensor elements and a plurality of columns of sensor elements, wherein each row and

each column is coupled to one of the plurality of capacitance sensing pins, and wherein

determining the position of the conductive object comprises:

measuring a capacitance of each row of sensor elements of the capacitance sensor

matrix of the sensing device;

determining a first dimension position based on the measured capacitance of the

rows of sensor elements;

measuring a capacitance of each column of sensor elements ofthe capacitance

sensor matrix; and

determining a second dimension position based on the measured capacitance of

the columns of sensor elements, wherein determining the position of the presence of the

conductive object is determined using the first and second dimension positions,

5. (Original) The method of claim 3, wherein assigning the plurality of keyboard

keys into pre-defined areas comprises defining a data structure comprising positional data

of the pre-defined areas of the plurality of keyboard keys, wherein selecting the keyboard

key comprises comparing the position of the conductive object with the positional data of

the pre-defi ned areas of the data structure to determine a pressed key of the plurality of ~

keyboard keys, and wherein outputting the keyboard data comprises outputting keyboard

data that corresponds to the pressed key.

/
6. (Previously Presented) An apparatus, comprising:

Application No.: I “440924 4- Attorney Docket No.: CDZOOGOIS
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a sensing device comprising a plurality of sensor elements to detect a presence of

a conductive object on a sensing surface of the sensing device, wherein a plurality of

keyboard keys are assigned to correspond to pre-defined areas of a sensing surface of the

sensing device, wherein the pre-defined areas are disposed adjacent to one another; and

a processing device coupled to the sensing device using capacitance sensing pins,

wherein the processing device is operable to determine a position ot‘the presence ot‘the

conductive obj ect on the sensing device by measuring capacitance on the capacitance

sensing pins, and to select a keyboard key of the plurality of keyboard keys when the

position of the presence of the conductive object is determined to be within the pre—

defined area of the sensing device corresponding to the keyboard keyi

\

7. (Original) The apparatus of claim 6, wherein the plurality of keyboard keys are a

personal computer (PC) keyboard‘ and wherein the processing device is cOupled to thel1

sensing device using less than 21 capacitance sensing pins.

8. (Original) The apparatus of claim 6, wherein the plurality of keyboard keys

comprises approximately 48 keyboard keys, and wherein the processing device is

coupled to the sensing device using 4 capacitance sensing pins.

9. (Original) The apparatus of claim 6, wherein the plurality of keyboard keys

comprises approximately 10'! keyboard keys, and wherein the processing device is

coupled to the sensing device using less than ‘I 2 capacitance sensing pins.

Application No.: l ”440,924 -5- Attomey Docket No.: CDZOOGOIS
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10. (Original) The apparatus of claim 6. wherein the plurality of keyboard keys

comprises approximately 107 keyboard keys, and wherein the processing device is

coupled to the sensing device using less than 2] capacitance sensing pins

ll. (Original) The apparatus of claim 6, wherein the plurality ofkeyboard keys

comprises approximately 107 keyboard keys, and wherein the processing device is

coupled to the sensing device Using less than 12 capacitance sensing pins.

12. (Original) The apparatus of claim 6, wherein a total surface area of the assigned

keyboard keys is less than approximately 10 centimeters (cm) by ID cm.

5

in. (Original) The apparatus of claim 6, wherein a total surface area ofthe assigned

keyboard keys is approximately 3 centimeters (cm) by 3 cm.

14, (Previously Presented) The apparatus of claim 6, wherein the sensing device

comprises a capacitance sensor matrix comprising the plurality of sensor elements

configured in rows and columns to detect the presence of the conductive object on the

sensing device, wherein each row and column is coupled to the processing device using

one of the capacitance sensing pins, and wherein the plurality of keyboard keys are

assigned to the pre-defined areas of the capacitance sensor matrix.

15. (Original) The apparatus of claim .14, wherein the processing device comprises

one or more capacitance sensors coupled to the capacitance sensor matrix, wherein the

one or more capacitance sensors are operable to measure a capacitance of each row of

sensor elements of the capacitance sensor matrix, and to measure a capacitance of each

Application No.: l ”440,924 -6- Attomey Docket No.: CDZOO601 S
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column of sensor elements of the capacitance sensor matrix, and wherein the processing

device is operable to determine the position of the presence ot‘the keyboard key using the

measured capacitance of the rows and columns of sensor elements of the capacitance

\ sensor matrix.

16. (Original) The apparatus of claim 15, wherein the one or more capacitance

sensors are relaxation oscillators, wherein each relaxation oscillator comprises:

a current source to provide a charge current to the plurality of sensor elements:

a selection circuit coupled to the plurality of sensor elements and the current

source, wherein the selection circuit is operable to sequentially select a sensor element of

the plurality of sensor elements to provide the charge current and to measure the

capacitance of‘each sensor element of the sensing device;

a comparator coupled to the current source and the selection circuit, wherein the

comparator is operable to compare a voltage on the selected sensor element and a

threshold voltage; and

a reset switch coupled to the comparator, current source, and selection Circuit,

wherein the reset switch is operable to reset the charge current on the selected sensor

element, wherein the one or more capacitance sensors further comprise a digital counter

coupled to the relaxation oscillator, wherein the digital counter is operable to count at

least one ofa frequency of an oscillator output or a period of the oscillator received from

the relaxation oscillator.

Application No.: 1 ”440,924 -7- Anomey Docket No.: C02006015
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17. (Original) The apparatus of claim 6, further comprising a component external to

the processing device, wherein the processing device is Operable to send keyboard data to

the component that corresponds to the selected keyboard key.

I _8. (Original) The apparatus of claim l7, wherein the component external to the

processing device is at least one of a processor, a driver of a processor, or an embedded

controller. ,

l9. (Original) The apparatus of claim 17, wherein the keyboard data comprises is at

least one ofa keyboard data signal, or a keyboard data command.

20, (Original) The apparatus of claim 6, Wherein the sensing device is mounted on a

mobile handset.

2 l. (Original) The apparatus of claim 6, wherein the processing device is coupled to

an additional user input device, and wherein the additional input device is at least one of

a cursor positioning device, a touch-sensor pad. a touch-sensor slider, a touch-sensor

button, m0use, or a touch—screen display

22. (Previously Presented) An apparatus, comprising:

a sensing device comprising a plurality ot‘ sensor elements to detect a presence of

a conductive object on the sensing device, wherein a plurality of keyboard keys are

assigned to correspond to pre-defined areas of a sensing surface of the sensing device.

wherein the pre—defined areas are disposed adjacent to one another;

Application No.: l ”440,924 -8- Attorney Docket No: CD2006015
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means for determining a position of the presence of the conductive object on the

sensing device; and

means for selecting a keyboard key of the plurality of keyboard keys when the

position of the presence of the conductive object is determined to be within the pre-

defined area of the sensing device corresponding to the keyboard key.

23. (Previously Presented) The apparatus of claim 22, further comprising means for

assigning the plurality of keyboard keys to correspond to the pre-defi ned areas of the

sensing device.

24. (Original) The apparatus of claim 22, further comprising means for reducing a

number of capacitance sensing pins used to connect the sensing device to the means for

determining the position of the conductive object.

25. (Original) The apparatus of claim 22, further comprising means for reducing a

total surface area of the sensing device while maintaining a number of keyboard keys on

a device.

26. (Original) The apparatus of claim 22, fiirther comprising means for outputting

keyboard data based on the position of the presence of the keyboard key.

27. (Previously Presented) The method of claim 1, wherein the pre—defined

areas of' the plurality of keyboard keys are arranged into multiple rows on the sensing

surface, wherein the plurality of sensor elements are arranged in a plurality of rows of

Application No.: I ”440924 -9— Attorney Docket No.: CD2006015
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sensor elements, and wherein at least one of the plurality of rows of sensor elements

corresponds to a plurality of rows of the pre—defined areas.

28, (Previously Presented) The method of claim 1, wherein at least one of the

plurality of sensor elements corresponds to multiple pre-defined areas.

29. (Previously Presented) The apparatus of claim 6, wherein the pre—defined

areas of the plurality of keyboard keys are arranged into multiple rows on the sensing

surface, wherein the plurality of sensor elements are arranged in a plurality of rows of

sensor elementsyand wherein at least one of the plurality of rows of; sensor elements

corresponds to a plurality of rows of the pre-defined areas.

30. (Previously Presented) The apparatus of claim 6, wherein at least one of the

plurality of sensor elements corresponds to multiple pre-defined areas.

Application No.: I ”440324 -l0- Attomey Docket No.: CDZUOGOIS
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Application No. Applicant(s)

11/440,924 HUA ET AL. 

Notice OfAllowabiIity Examiner Art Unit 
Timothy Edwards. Jr. 2612 

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address--
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included
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NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308.

1. E This communication is responsive to Amendment filed June 10 2009.
 

2. E The allowed claim(s) is/are 1—30.

3. I] Acknowledgment is made ofa claim forforeign priority under 35 U.S.C. § 119(a)—(d) or (f).

a) [I All b) I:I Some* c) [I None of the:

1. I:I Certified copies of the priority documents have been received.

2. El Certified copies of the priority documents have been received in Application No.

3. El Copies of the certified copies of the priority documents have been received in this national stage application from the

International Bureau (PCT Rule 17.2(a)).

* Certified copies not received:

Applicant has THREE MONTHS FROM THE “MAILING DATE” of this communication to file a reply complying with the requirements
noted below. Failure to timely comply will result in ABANDONMENT of this application.
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE.

4. D A SUBSTITUTE OATH OR DECLARATION must be submitted. Note the attached EXAMINER’S AMENDMENT or NOTICE OF
INFORMAL PATENT APPLICATION (PTO-152) which gives reason(s) why the oath or declaration is deficient.

5. I] CORRECTED DRAWINGS (as “replacement sheets”) must be submitted.

(a) El including changes required by the Notice of Draftsperson's Patent Drawing Review ( PTO-948) attached

1) El hereto or 2) [I to Paper No./Mai| Date .

(b) [I including changes required by the attached Examiner’s Amendment / Comment or in the Office action of
Paper No./Mai| Date

Identifying indicia such as the application number (see 37 CFR 1.84(c)) should be written on the drawings in the front (not the back) of
each sheet. Replacement sheet(s) should be labeled as such in the header according to 37 CFR 1.121(d).

6. I] DEPOSIT OF and/or INFORMATION about the deposit of BIOLOGICAL MATERIAL must be submitted. Note the
attached Examiner’s comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL.

  
 

Attachment(s)
1. IX Notice of References Cited (PTO-892) 5. El Notice of Informal Patent Application

2. El Notice of Draftperson's Patent Drawing Review (PTO—948) 6. El Interview Summary (PTO—413),
Paper No./Mai| Date .

3. El Information Disclosure Statements (PTO/SB/OS), 7. El Examiner‘s Amendment/Comment
Paper No./Mai| Date

4. El Examiner‘s Comment Regarding Requirement for Deposit 8. Examiner‘s Statement of Reasons for Allowance
of Biological Material

9. El Other .

U.S. Patent and Trademark Office
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Application/Control Number: 11/440,924 Page 2

Art Unit: 2612

DETAILED ACTION

Allowable Subject Matter

1. Claims 1-30 are allowed.

2. The following is an examiner’s statement of reasons for allowance: the closes

prior art Deangelis et al US 7,301,351 fails to teach or suggest, a method of assigning

keys to a keyboard comprising assigning a plurality of keys to a pre-defined area,

determining a position of a presence of a conductive object on the sensing device by

measuring capacitance on a plurality of capacitance sensing pins.

Any comments considered necessary by applicant must be submitted no later

than the payment of the issue fee and, to avoid processing delays, should preferably

accompany the issue fee. Such submissions should be clearly labeled “Comments on

Statement of Reasons for Allowance.”

Conclusion

3. The prior art made of record and not relied upon is considered pertinent to

applicant's disclosure. See PTO-892.

Any inquiry concerning this communication should be directed to

Examiner Timothy Edwards, Jr. at telephone number (571) 272—3067. The examiner
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Application/Control Number: 11/440,924 Page 3

Art Unit: 2612

can normally be reached on Monday-Thursday, 8:00 a.m.-6:OO pm. The examiner

cannot be reached on Fridays.

If attempt to reach the examiner by telephone are unsuccessful, the examiner's

supervisor, Brian Zimmerman, can be reached at (571) 272-3059.

Any inquiry of a general nature or relating to the status of this application should

be directed to the Group receptionist whose telephone number is (571) 272-4700, Mon-

Fri., 8:30 a.m.-5:00 p.m.

Any response to this action should be fax to:

(571) 273-8300 (for formal communications intended for entry).

Information regarding the status of an application may be obtained from the

Patent Application Information Retrieval (PAIR) system. Status information for published

applications may be obtained from either Private PAIR or Public PAIR. Status

information for unpublished applications is available through Private PAIR only. For

more information about the PAIR system, see http:/pair—direct.uspto.gov or contact the

Electronic Business Center (EBC) at 866-217-9197 (toll-free).

/Timothy Edwards, Jr./

Primary Examiner, Art Unit 2612

September 23, 2009
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For: A LOW PIN COUNT SOLUTION

USING CAPACITANCE SENSING

MATRIX FOR KEYBOARD

ARCHITECTURE

 
Mail Stop Amendment
Commissioner for Patents

PO. Box 1450

Alexandria, VA 22313-1450

AMENDMENT AND RESPONSE TO OFFICE ACTION

Examiner:

In response to the Office Action mailed on March 10, 2009, Applicant respectfully

requests that the Examiner enter the following amendments and consider the following

remarks.

Amendments to the Claims are reflected in the listing of claims that begins on

page 2 of this paper.

Remarks begin on page 10 of this paper.
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AMENDMENTS

Amendments to the Claims:
 

This listing of claims will replace all prior versions, and listings, of the claims in

the application:

Listing of Claims:

1. (Currently amended) A method, comprising:

assigning a plurality of keyboard keys intoto correspond to pre—defined areas of a

sensing surface of a sensing device having a plurality of sensor elements and a plurality of

capacitance sensing pins to couple the sensing—devdeeplurality of sensor elements to a

processing device, wherein the pre—defined areas are disposed adjacent to one another;
 

wherein at least one of the plurality of sensor elements corresponds
 

. . 3 . . . . ;

determining a position of thea presence of the conductive object on the sensing

device by measuring capacitance on the plurality of capacitance sensing pins; and

 
selecting a keyboard key of the plurality of keyboard keys based—enwhen the

position of the presence of the conductive object andis determined to be within the pre-

defined areasarea of the sensing device corresponding to the keyboard key.

2. (Original) The method of claim 1, wherein selecting the keyboard key comprises

comparing the position of the conductive object with the pre-defined areas.

3. (Original) The method of claim 1, further comprising outputting keyboard data

corresponding to the selected key from the processing device to a component external to

the processing device.

Application No.: 11/440,924 —2— Attorney Docket No.: CD2006015
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4. (Currently amended) The method of claim 1, wherein the plurality of sensor

elements are disposed in a capacitance sensor matrix comprising a plurality of rows of

sensor elements and a plurality of columns of sensor elements, wherein each row and
 

each column is coupled to one of the plurality of capacitance sensing pins, and wherein
 

determining the position of the conductive object comprises:

measuring a capacitance of each row of sensor elements of ath_e capacitance

sensor matrix of the sensing device;

determining a first dimension position based on the measured capacitance of the

rows of sensor elements;

measuring a capacitance of each column of sensor elements of the capacitance

sensor matrix; and

determining a second dimension position based on the measured capacitance of

the columns of sensor elements, wherein determining the position of the detected

presence of the conductive object is determined using the first and second dimension

positions.

5. (Original) The method of claim 3, wherein assigning the plurality of keyboard

keys into pre-defined areas comprises defining a data structure comprising positional data

of the pre-defined areas of the plurality of keyboard keys, wherein selecting the keyboard

key comprises comparing the position of the conductive object with the positional data of

the pre—defined areas of the data structure to detemiine a pressed key of the plurality of

keyboard keys, and wherein outputting the keyboard data comprises outputting keyboard

data that corresponds to the pressed key.

Application No.: 11/440,924 —3— Attorney Docket No.: CD2006015
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6. (Currently amended) An apparatus, comprising:

a sensing device comprising a plurality of sensor elements to detect a presence of

a conductive object on a sensing surface of the sensing device, wherein a plurality of

keyboard keys are assigned to correspond to pre—defined areas of a sensing surface of the

sensing device. wherein the pre—defined areas are disposed adiacent to one another; and
 

a processing device coupled to the sensing device using capacitance sensing pins,

wherein the processing device is operable to determine a position of the presence of the

conductive object on the sensing device by measuring capacitance on the capacitance

sensing pins, and to select a keyboard key of the plurality of keyboard keys based—enwhen
 

the position of the presence of the conductive object andis determined to be within the

pre-defined areasarea of the sensing device corresponding to the keyboard key.

7. (Original) The apparatus of claim 6, wherein the plurality of keyboard keys are a

personal computer (PC) keyboard, and wherein the processing device is coupled to the

sensing device using less than 21 capacitance sensing pins.

8. (Original) The apparatus of claim 6, wherein the plurality of keyboard keys

comprises approximately 48 keyboard keys, and wherein the processing device is coupled

to the sensing device using 4 capacitance sensing pins.

9. (Original) The apparatus of claim 6, wherein the plurality of keyboard keys

comprises approximately 101 keyboard keys, and wherein the processing device is

coupled to the sensing device using less than 12 capacitance sensing pins.

Application N0.: 11/440,924 —4— Attorney Docket N0.: CD2006015
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10. (Original) The apparatus of claim 6, wherein the plurality of keyboard keys

comprises approximately 107 keyboard keys, and wherein the processing device is

coupled to the sensing device using less than 21 capacitance sensing pins.

11. (Original) The apparatus of claim 6, wherein the plurality of keyboard keys

comprises approximately 107 keyboard keys, and wherein the processing device is

coupled to the sensing device using less than 12 capacitance sensing pins.

12. (Original) The apparatus of claim 6, wherein a total surface area of the assigned

keyboard keys is less than approximately 10 centimeters (cm) by 10 cm.

13. (Original) The apparatus of claim 6, wherein a total surface area of the assigned

keyboard keys is approximately 3 centimeters (cm) by 3 cm.

14. (Currently amended) The apparatus of claim 6, wherein the sensing device

comprises a capacitance sensor matrix comprising the plurality of sensor elements

configured in rows and columns to detect the presence of the conductive object on the

 
sensing device. wherein each row and column is coupled to the processing device using

one of the capacitance sensing pins, and wherein the plurality of keyboard keys are

assigned to the pre-defined areas of the capacitance sensor matrix.

15. (Original) The apparatus of claim 14, wherein the processing device comprises

one or more capacitance sensors coupled to the capacitance sensor matrix, wherein the

one or more capacitance sensors are operable to measure a capacitance of each row of

Application No.: 11/440,924 —S— Attorney Docket No.: CD2006015
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sensor elements of the capacitance sensor matrix, and to measure a capacitance of each

column of sensor elements of the capacitance sensor matrix, and wherein the processing

device is operable to determine the position of the presence of the keyboard key using the

measured capacitance of the rows and columns of sensor elements of the capacitance

sensor matrix.

16. (Original) The apparatus of claim 15, wherein the one or more capacitance

sensors are relaxation oscillators, wherein each relaxation oscillator comprises:

a current source to provide a charge current to the plurality of sensor elements;

a selection circuit coupled to the plurality of sensor elements and the current

source, wherein the selection circuit is operable to sequentially select a sensor element of

the plurality of sensor elements to provide the charge current and to measure the

capacitance of each sensor element of the sensing device;

a comparator coupled to the current source and the selection circuit, wherein the

comparator is operable to compare a voltage on the selected sensor element and a

threshold voltage; and

a reset switch coupled to the comparator, current source, and selection circuit,

wherein the reset switch is operable to reset the charge current on the selected sensor

element, wherein the one or more capacitance sensors further comprise a digital counter

coupled to the relaxation oscillator, wherein the digital counter is operable to count at

least one of a frequency of an oscillator output or a period of the oscillator received from

the relaxation oscillator.

Application No.: 11/440,924 —6— Attorney Docket No.: CD2006015
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17. (Original) The apparatus of claim 6, further comprising a component external to

the processing device, wherein the processing device is operable to send keyboard data to

the component that corresponds to the selected keyboard key.

18. (Original) The apparatus of claim 17, wherein the component external to the

processing device is at least one of a processor, a driver of a processor, or an embedded

controller.

19. (Original) The apparatus of claim 17, wherein the keyboard data comprises is at

least one of a keyboard data signal, or a keyboard data command.

20. (Original) The apparatus of claim 6, wherein the sensing device is mounted on a

mobile handset.

21. (Original) The apparatus of claim 6, wherein the processing device is coupled to

an additional user input device, and wherein the additional input device is at least one of a

cursor positioning device, a touch—sensor pad, a touch—sensor slider, a touch—sensor

button, mouse, or a touch-screen display.

22. (Currently amended) An apparatus, comprising:

a sensing device comprising a plurality of sensor elements to detect a presence of

a conductive object on the sensing device, wherein a plurality of keyboard keys are

assigned to correspond to pie—defined areas of a sensing surface of the sensing device,

wherein the pre-defined areas are disposed adjacent to one another;
 

Application No.: 11/440,924 —7— Attorney Docket No.: CD2006015
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means for determining a position of the presence of the conductive object on the

sensing device; and

means for selecting a keyboard key of the plurality of keyboard keys based

onwhen the position of the presence of the conductive object andis determined to be
 

within the pre—defined areasarea of the sensing device corresponding to the keyboard key.
   

23. (Currently amended) The apparatus of claim 22, further comprising means for

assigning the plurality of keyboard keys intoto correspond to the pre—defined areas of the

sensing device.

24. (Original) The apparatus of claim 22, further comprising means for reducing a

number of capacitance sensing pins used to connect the sensing device to the means for

detennining the position of the conductive object.

25. (Original) The apparatus of claim 22, further comprising means for reducing a

total surface area of the sensing device while maintaining a number of keyboard keys on a

device.

26. (Original) The apparatus of claim 22, further comprising means for outputting

keyboard data based on the position of the presence of the keyboard key.

27. (New) The method of claim 1, wherein the pre—defined areas of the plurality of

keyboard keys are arranged into multiple rows on the sensing surface, wherein the

plurality of sensor elements are arranged in a plurality of rows of sensor elements, and

Application No.: 11/440,924 —8— Attorney Docket No.: CD2006015
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wherein at least one of the plurality of rows of sensor elements corresponds to a plurality

of rows of the pre—defined areas.

28. (New) The method of claim 1, wherein at least one of the plurality of sensor

elements corresponds to multiple pre-defined areas.

29. (New) The apparatus of claim 6, wherein the pre-defined areas of the plurality of

keyboard keys are arranged into multiple rows on the sensing surface, wherein the

plurality of sensor elements are arranged in a plurality of rows of sensor elements, and

wherein at least one of the plurality of rows of sensor elements corresponds to a plurality

of rows of the pre-defined areas.

30. (New) The apparatus of claim 6, wherein at least one of the plurality of sensor

elements corresponds to multiple pre-defined areas.

Application No.: 11/440,924 —9— Attorney Docket No.: CD2006015
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REMARKS

Applicant respectfully requests reconsideration of this application in view of the

following remarks. For the Examiner's convenience and reference, Applicant's remarks

are presented in substantially the same order in which the corresponding issues were

raised in the Office Action.

Status of the Claims

Claims 1-30 are pending. Claims 1, 4, 6, 14, 22, and 23 are currently amended.

No claims are canceled. No claims are added. No new matter has been added as the

specification provides support for the amendments, for example, at pages 37-39,

paragraphs 110-117, and Figures 6A-6C.

Summary of the Office Action

Claim 16 stands objected to as depending from a rejected independent claim, but

would be allowable if rewritten in independent form to include all inteivening claim

features.

Claims 1-3, 5, 6, 20, 22, 23 and 26 stand rejected under 35 U.S.C. § 102(e) as

allegedly being anticipated by US. Patent No. 6,947,031 to Sandbach et al. (hereinafter

“Sandbach”).

Claims 4, 7—13, l7—l9, 21, 24 and 25 stand rejected under 35 U.S.C. § 103(a) as

allegedly being unpatentable over Sandbach and further in view of U.S. Patent

Publication No. 2007/0046299 to Hargreaves et al. (hereinafter “Hargreaves”).

Response to Rejections under 35 U.S.C. § 102(e)

The Examiner rejected claims 1-3, 5, 6. 20. 22, 23 and 26 under 35 U.S.C. §

 

102(e) as allegedly being anticipated by Sandbach. Applicant respectfully submits that

independent claims 1, 6, and 22 have been amended to recite “wherein the pre-defined

areas are disposed adjacent to one another.” Applicant respectfully submits that the cited

reference fails to teach at least this feature of the claim.

Sandbach describes a replacement keyboard that can be used in conjunction with a

hand held computer. The replacement keyboard of Sandbach has an XY position sensor

Application No.: 11/440,924 — 10— Attorney Docket No.: CD2006015
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having two conductive layers separated by a non-conducting layer that allows the

conductive layers to become electronically connected at the location of a key, when that

key is pressed. Sandbach, col. 2, line 65 to col. 3, line 3. During operation, interface

Circuitry applies a voltage across a first conductive layer and when a user presses an

individual key, the interface circuitry measures voltages appearing on a second

conductive layer to determine an X-Coordinate of the key being pressed. 1d. at col. 3, lines

31-36. The interface circuitry then applies a voltage across the second conducting layer

and measures voltage appearing on the first conductive layer to determine a Y-coordinate

of the key being pressed. Id. at lines 36-39. Sandbach, however, specifically describes a

masking layer between the two conductive layers that has a series of circular holes 315

corresponding to the locations of the keys. Id. at col. 5, lines 11-20, Figure 3. The

masking layer prevents electrical contact except at the locations of the holes. The

locations of the holes have gaps between them, and consequently, the keys of Sandbach

have gaps between each of the keys so that “accidental compression of the keyboard at

locations between the keys does not affect the operation of the keyboard.” Id. at Figures

1-3, and col. 5, lines 18-20. Because there are gaps between the keys of Sandbach,

Sandbach fails to disclose at least that the claimed feature of “wherein the pre-defined

areas are disposed to one another.”

Given that the cited reference fails to disclose all of the features of the claim,

Applicant respectfully submits that independent claims 1, 6, and 22 are patentable over

the cited reference. Accordingly, Applicant requests that the rejection of claims 1, 6, and

22 under 35 U.S.C. § 102(ie) be withdrawn.

Given that claims 2—5, 7—21, and 23—30 depend from independent claims 1, 6, and

22, which are patentable over the cited reference, Applicant respectfully submits that

dependent claims 2-5, 7-21, and 23-30 are also patentable over the cited reference.

Accordingly, Applicant requests that the rejection of claims 2-3, 5, 20, 23, and 26 under

35 U.S.C. § 102(6) and the rejection of claims 4, 7-13, 17-19, 21, 24, and 25 under 35

U.S.C. § 103(a) be withdrawn. Applicant also respectfully requests that the objection of

claim 16 be withdrawn.
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CONCLUSION

It is respectfully submitted that in view of the amendments and remarks set forth

herein, the rejections and objections have been overcome. If the Examiner believes a

telephone interview would expedite the prosecution of this application, the Examiner is

invited to contact Lucinda G. Price, by telephone at (408) 545—7194.

Please charge any additional fees under 37 CFR §§ 1.16, 1.17, 1.18, 1.20 and 1.21

that may be required to maintain pendency of the present application, or apply any credits

to our PTO deposit account number: 50-3781.

Respectfully submitted,

BLAKELY, SOKOLOFF, TAYLOR & ZAFMAN LLP

Date: June 10 2009 /Kevin 0. Grange/

Kevin 0. Grange

Reg. No. 60,793

 

Customer No. 60909

1279 Oakmead Parkway

Sunnyvale, CA 94085—4040
(408) 720—8300

Application No.: 11/440,924 — 12— Attorney Docket No.: CD2006015
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Electronic Patent Application Fee Transmittal

Filing Date: 25—May—2006 

Low pin count solution using capacitance sensing matrix for keyboardTitle of Invention: .architecture

First Named Inventor/Applicant Name:

Utility under 35 USC 111(a) Filing Fees 

Sub-Total in

Description Quantity USD($)

Basic Filing: 

Pages:

Claims in excess of20 

Miscellaneous-Filing: 

Petition:

Patent-Appeals—and-lnterference:

Post-Allowance—and-Post—Issuance:
 

Extension-of—Time:
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Miscellaneous:

. _ _ Sub-Total in

Total in USD (5)
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Electronic Acknowledgement Receipt

Application Number: 11440924

International Application Number: 

Confirmation Number:
 

Low pin count solution using capacitance sensing matrix for keyboardTitle of Invention: .architecture

“—

Attorney Docket Number: CD06015 

Receipt Date: 10—JUN—2009 

Filing Date: 25—MAY—2006 

Time Stamp: 20:44:39 

Application Type: Utility under 35 USC111(a)

 
Payment information:

Submitted with Payment yes—

—
The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows:

Charge any Additional Fees required under 37 C.F.R. Section 1.16 (National application filing, search, and examination fees)

Charge any Additional Fees required under 37 C.F.R. Section 1.1 7 (Patent application and reexamination processing fees)
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Charge any Additional Fees required under 37 C.F.R. Section 1.1 9 (Document supply fees)

Charge any Additional Fees required under 37 C.F.R. Section 1.20 (Post Issuance fees) Charge any Additional Fees required under 37 C.F.R. Section 1.21 (Miscellaneous fees and charges)

File Listing:

Document . . File Size(Bytes)/ Multi Pages

Number Document Descriptlon m Message Digest Part /.zip (if appl.)
52907

CD2006O157P4427Resp7t070A
.pdf a1Sce694c05lb2bna8fl92c9794dcfl2cb21

45C 
Multipart Description/PDF files in .zip description

Document Description

Amendment/Req. Reconsideration—After Non—Final Reject

10 12

Claims

Applicant Arguments/Remarks Made in an Amendment
 

 

 
  
 

 

 

Warnings:

Information:

30098

2 Fee Worksheet (PTO—875) fee—infopdf — no 2d043904a67dbck89599bfb751acOclabee
USbb

Warnings:

Information:

Total Files Size (in bytes)l 83005 

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO ofthe indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

Ifa new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date ofthe application.

 

National Stage of an International Application under 35 U.S.C. 371
Ifa timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

Ifa new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/R0/1 05) will be issued in clue course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application. 
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PTO/SB/06 (07-06)
Approved for use through 1/31/2007. OMB 0651-0032

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paoerwork Reduction Act of 1995. no uersons are reouired to resoond to a collection of information unless it diso la s a valid OMB control number.

PATENT APPLICATION FEE DETERMINATION RECORD Application or Docket Number Fiiing Date
Substitute for Form PTO—875 11/440,924 05/25/2006 IZI To be Mailed

APPLICATION AS FILED — PART I OTHER THAN

(Column 1) (Column 2) SMALL ENTITY El OR SMALL ENTITY
NETEEETEEEX EATE<T> EEEET) RATE...) m.

D BAS'C FEE N/A N/A N/A N/A370FR1.16a, b ,Or 1:

El SEARCH FEE
37CFR1.16k. i.or(m N/A

D EXAMINATION FEE(37 CFR1.16(O).(p). Dr(q))
TOTAL CLAIMS
37 CFR 1.16 i“

INDEPENDENT CLAIMS . _ *
37 CFR 1.16 h) m'm‘ss’

If the specification and drawings exceed 100

I:I sheets Of paper, the application size fee dueAPPLICATION SIZE FEE is $250 ($125 for small entity) for each
(37 CFR 146(5)) additional 50 sheets or fraction thereof. See

35 U.S.C. 41 a 1 G and 37 CFR 1.16 s.

I] MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR1.16(j))
* lfthe difference in column 1 is less than zero. enter“0" in column 2.

APPLICATION AS AMENDED — PART II
OTHER THAN

(Column 1) (Column 2) (Column 3) SMALL ENTITY SMALL ENTITY
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL

06/10/2009 AFTER PREVIOUSLY RATE (5‘) FEE ($) FEE (3;)AMENDMENT PAID FOR
Total(s7CFR it ' ** ‘Minus — 4

Minus

I:I Application Size Fee (37 CFR 1.16(s))

'—
Z
LIJ
E
D
Z
LIJ
E
<

D FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR1.16(j))

(Column 1)
CLAIMS HIGHEST

REMAINING NUMBER PRESENT ADDITIONAL RATE ($) ADDITIONALAFTER PREVIOUSLY EXTRA FEE (SS) FEE ($)AMENDMENT PAID FOR
Total 37 CFR ,, - H _

3TCFR116hI MINUS

I] Application Size Fee (37 CFR 1.115(3))AMENDMENT
D FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR1.16(j))

* If the entry in column 1 is less than the entry in column 2. write “0" in column 3. Legal Instrument Examiner'
** If the ”Highest Number Previously Paid For” IN THIS SPACE is less than 20. enter “20". /NICHELE PETERSON/ Im If the ”Highest Number Previously Paid For" IN THIS SPACE is less than 3. enter“3".
The “Highest Number Previously Paid For" (Total or Independent) is the highest numberfound in the appropriate box in column 1.

 
This collection of information is required by 37 CFR 1.16. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to
process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete. including gathering.
preparing. and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you
require to complete this form and/or suggestions for reducing this burden. should be sent to the Chief Information Officer. U.S. Patent and Trademark Office. U.S.
Department of Commerce. PO. Box 1450. Alexandria. VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS
ADDRESS. SEND TO: Commissioner for Patents. P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PTO—9199 and select option 2.

BLACKBERRY EX. 1010, pg. 199



BLACKBERRY EX. 1010, pg. 200

E UNITED STATES PATENT AND TRADEMARK OFFICE UNITED STATES DEPARTME‘IT OF COMMERCE
United States Patent and Trademark Office
Address. COMMISSIONER FOR PATENTSPC Box1450 Almgmduay Vilgmid 22313-1450WWW u spto gov

APPLICATION NUMBER FILING OR 371(C) DATE FIRST NAMED APPLICANT ATTY. DOCKET NOJTITLE

11/440,924 05/25/2006 Liu Hua CD06015
CONFIRMATION NO. 9376

60909 POA ACCEPTANCE LETTER
CYPRESS SEMICONDUCTOR CORPORATION

198 CHAMPION COURT l|||||ll|||||||||ll|||llllllllllllll|||lllllllllllllllllllfllllllllllllllll|||||||l|lll|000000035222 82
SAN JOSE, CA 95134—1709

Date Mailed: 03/31/2009

NOTICE OF ACCEPTANCE OF POWER OF ATTORNEY

This is in response to the Power of Attorney filed 03/23/2009.

The Power of Attorney in this application is accepted. Correspondence in this application will be mailed to the
above address as provided by 37 CFR 1.33.

/lchau/

 

Office of Data Management, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101

page 1 of 1
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E UNITED STATES PATENT AND TRADEMARK OFFICE UNITED STATES DEPARTMENT OF COMIWFIRCE
United States Patent and Trademark Office
Address. COMMISSIONER FOR PATENTSPC Box1450 Almtmdua) Vilgmid 22313-1450WWW u spto gov

APPLICATION NUMBER FILING OR 371(C) DATE FIRST NAMED APPLICANT ATTY. DOCKET NOJTITLE

11/440,924 05/25/2006 Liu Hua 16820P442
CONFIRMATION NO. 9376

75405 POWER OF ATTORNEY NOTICE
CYPRESS/BLAKELY

My Sokolon Taylor & zarman LLP lllllllll llllllllllllllllullllllllllollloll]112111211111111||||||||||||l|||||l|||
1279 Oakmead Parkway
SUNNYVALE, CA 94085-4040

Date Mailed: 03/31/2009

NOTICE REGARDING CHANGE OF POWER OF ATTORNEY

This is in response to the Power of Attorney filed 03/23/2009.

- The Power of Attorney to you in this application has been revoked by the assignee who has intervened as
provided by 37 CFR 3.71. Future correspondence will be mailed to the new address of record(37 CFR 1.33).

/1chau/

 

Office of Data Management, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888—786-0101

page 1 of 1
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.. _,-. RECEIVED
'MAR. 23. 2009 1:30PM Cypress Legal (408)545-6911 CENTRALFAXCENTEfib 4327 P. 1/3

MAR 2 3 2009

M

CYPRESSSEMICONDUCTORCORPORATION

FACSIMILE TRANSMITTAL SHEET

T0: ’ FROM:
EXAMINER TIMOTHY EDWARDS JR. ANDREW J. EATEMAN,REG. NO. 45J573

FAX NUMBER: DATE:

571—273-8300 MARCH 19, 2009
COMPANY: TOTAL NO . OF PAGES INCLUDINGCOVER :

U . S . PATENT AND TRADEMARK 3
OFFICE

PHONE NUMBER : SENDER ' S REFERENCE NUMBER:
(571)272-3067 CD05015

RE: USPTO APPLICATION NUMBER:
REVOCATION AND NEW sows}: OF 11/4 40 , 9 24
ATTORNEY

Uuucsm Bron REVIEW Elma-ass COMMENT DPLHASE REPLY DPLEASHRECYCLE

NCTL'L—‘S/COMMBNTS:

Application No.: 11/440,924
Filing Date: 05/25/2006
First Named Inventor: Liu Hus
Art Unit: 2312

Confirmation No.: 9376
Examiner Name: Timothy Edwards Jr,

Attorney Docket No.: CD06015

Attached are the following documents being submitted in
connection with the above-identified patent application:

REVOCATION AND NEW POWER OF AITORNEY (1 page)
STATEMENT UNDER 37 era 3.73(b) (1 page)

If there are any questions regarding this submission, please
contact Applicant's attorney, Andrew J. Bateman, by telephone at
408—943-6878 .

Respectfully submitted,

MEW—
Andrew J. Ba eman

Attorney for Applicant
Reg. No‘ 45,573
Customer No. 60909

PAGE 015 ’ RCVD AT 312312009 4:45:03 PM [Eastern Daylight Time] * SVR:USPTO-EFXRF-6{26 “ DNISI2738300 * CSID: " DURATION (mm-ss):02-20
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Mil/{7377609 1:30PM - Cypre IL l(408)545-69ll
ss ega RECEIVED No.4327 P. 2/3

CENTRALFAXCENTEFI

MAR Z 3 2009 PTO/$3152 Iowa)
Appmsd for use mug» 12F31f2006. OMB 0551-0035

U3. Parent and Trademark Om; US. DEPARTMENT OF COMMERCE 
 
 

 
 
 
 

 

  

 
 
 

 

=-‘q-.‘.-lOfl n. :.-r.- - In -ur.=r.- '1';I ---a - .-. n”- 'MBDO v "ML
Application Number 11/440,924

REVOCATION OF POWER OF 05/25/2005
WORN/awn" —m|_

NEWPOWER °FATT°RNEY m—m_AND

  
  
 
  

 

Timothy Edwards Jr-

Attorney Docket Number 0006015

I harebv revoke all urevlous oowers of attornev uiven in the above-identified anolication.

[I A Power of Attorney is submitted herewith.

CHANGE OF CORRESPONDENCE ADDRESS

OR

I hereby appoint the praotllioners associated wilh the Customer Number:
60909

Please change the correspondence addms for the above-identlfled application to:

The address associated wilh
Customer Number. 60909

OR V

-—Indlvldual Name

——w_m—
——
_—-_

I am the;

 

 
  

 

  
  
  
  

  

  

 

1:] Applicant/Inventor.

Assignee of record at the entire interest See 37 CFR 3.71.
Statement under 37 CFR 3.730)) is enclosed. (Form PTO/88.56)

SIGNATURE of - - - liwn’r or Assi u, use of Record

m. Victoria Tidwell. Vice President of Legal Affairs and Associate General Counsel
03/19/2009 408—943-2979

NOTE Blgnuluee cl all the Imam/arc or swans: ol record of me endra Interval or man mnmemtofivata) are required Submli mulliplo lam II more lhm onealgnalum ls requlred. so: below.
‘Total N 1 lonns as rammed.

This cunedhn of Inla'mallon ls requlreo by 31 CFR 1.36. The inlonnanm la required we wish or retain a nenom by the public whlds is on ma (and by the usm
to process) on application. Conmonnally la arm-mod by 35 u.s.c, 122 and 37 cm 1.11 and 1.14. This collar-Jim b summed to take 3 mlnuies lo camel“.
hdudmg gammy, preparlng. and sulmlhlno lbs complalad application lnnn ID rm USF'I'O. Tlme will vary depending upon me humans can. Any mmema
on he mum of limo you require no complete his Ionn and/or suggeslbm for radudna this burden. should by mr In ma arid inInrmnIIon Ofllwr. U.5L Fulani
Ind Trademark elm, v.5, Dmrmenl ol Comma. 9.0. Box 1450. Alexandria. VA 22313-1450. Do NOT SEND FEES OR COMPLETED FORMS To THIS
ADDRESS. SEND To: Cummlsslonar for Patents, P.O. Box 1450, Alexandria. VA 22313-1450.

 
 

 
 

  
  

 

ll‘ you now assistance In aomplelim rho form. can 1-500-07‘0-9199 and cared option 2,

PAGE 2l15 ’ RCVD AT 3l23l2009 4:45:03 PM [Eastern Daylight Time] * SVRZUSPTO-EFXRF-liflfi " DNIS:2733300 * CSID! "DURATION (mm-ss):02-20
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MAR??3.‘§'669 1:30PM RECEIVEDCypress Legal (408)545-6911 CENTRALFAXCENTEiFi). 4327 P. 3/3

MAR 23 2009
PTO/sales (01-05)

Approved for use through 013112003. OMB 0651-0031
us. Patent and Trademark Office: U.S. DEPARTMENT OF COMMERCE: a hot; to a eveiid OMB control number.

    
  

STATEMENT UNDER 37 CFR 3.73191

ApplicantIPatent Owner". L‘gu Hua

Application NofPatent No.: 11/440 924 filed/Issue Date: Mg! 25, 1006
Entitled: LOW PIN COUNT SOLUTION USING CAPACITANCE SENSING MATRiX FOR KEYBOARD ARCHITECTURE
 

 
 

 

Cypress Semiconductor Cogenration a Corwration
(Name of Assiqnoe) (Type of Assignao. e.g.. corporation. partnership, university. government agency. etc.) 

   

  
  
  

states that it is;
1. the assignee of the entire right, title. and interest: or

2. I] an assignee of less than the entire right. title and interest
(The extent (by percentage) of its ownership interest is___. %)

in the patent application/patent identified above by virtue of either.

  A-An assignment from the inventor(e) of the patent application/patent identified above. The assignment was recorded
in the United States Patent and Trademark Office at Real 911%} , Frame 9332 . or for which a copy
thereof is attached. .   

   OR
at] A chain of title from the inventoris). of the patent apptication/patent identified above. to the current assignee as follows;  
  

  

  

  
  

1. From; To:
The document was recorded in the United States Patent and Trademark Office at
Reel . Frame , or for which a copy thereof is attached.

2. From: To:
The document we recorded in the United States Patent and Trademark Offioeat
Reel . Frame , or for which a copy thereof is attached.

  
  
  

3. From: To:
The document was recorded in the United States Patent and Trademark Office at
Reel , Frame , or for which a copy thereof is attached.
 

  

 

[:I Additional dowments in the chain at title are listed on a supplemental sheet. '
I2] AS required by 37 CFR 3.73(b)(1)(i), the documentary evidence of the chain of title from the original owner to the
assignee was, or ooncurrentty is being. submitted for reoordation pursuant to 37 CFR 3.11.

  [NOTE A separate copy (to, a true copy or the original assignment documentts» must be submitted to Assignment
Division in accordance with 37 CFR Part 3, to record the assignment in the records of the USPTO. fie; MPEP
302.08]

    
  
  

 
    

The undersigned (whose t' 

 

orized to act on behalf 0f the assignee.
Mgmh 19, 2999

Date

An wJ. t a R .45 ggegggfigm
Telephone Number

This Collection of hlorrnatlan is required by 37 CFR 3.730;). The Mon-nation Ia roaulred to obtain or retain a bonem by the public which is to file (and by the
USPTO to process) an application. Confidentiality la governed by 35 u.s.c. 122 and 37 CPR 1.11 and LN. The onilection is estimated to take 12 minutes to
complete. including gathering, preparing. and summing the completed application form to the USPTO. Time will vary depending upon the individual case. Anycomments on the amount of ttmo you require to complete this term endlor suggestions tor reducing this burden. should be sent to the Chiet Iniormaliun Officer.us. Patent and Trademark Otnce. U.s. Department of Commerce. Po. Box 1450. Alexandria. VA 223131450. Do NOT SEND FEES OR COMPLETED
some TO 'n-us nooness. SEND 10: Commissioner for Patents. 9.0. do: 1460. Alexandria, VA 2313-1450.

If you need assisienco in completing the form, call r-BOO-P T09?” and select option 2.
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UNITED STATES PATENT AND TRADEMARK OFFICE
UNITED STATES DEPARTIVIENT OF COMIVIERCE
United States Patent and Tradelliark Office
Address: COIVIIVIISSIONER FOR PATENTS

PO. Box 1450
Alexandria, Virginia 22313-1450WWW usptogov

 

 
APPLICATION N O. FILING DATE FIRST I\A.VIED IN VEN I'OR ATTORNEY DOCKET NO. CONFIRMATION NO.

11/440,924 05/25/2006 Liu IIua 16820P442 93 76

CYPRESS/BLAKELY —
Blakely Sokoloff Taylor & Zafman III [P EDWARDS IR, TIMOTHY
1279 Oakmead Parkway
SUNNYVALE, CA 94085-4040

2612

MAIL DATE DELIVERY MODE

03/10/2009 PAPER

Please find below and/or attached an Office communication concerning this application or proceeding.

The time period for reply, if any, is set in the attached communication.

PTOL790A (Rev 04/07)
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Application No. Applicant(s)

11/440,924 HUA ET AL.

Office Action Summary Examine, Art Unit

Timothy Edwards, Jr. 2612 -
-- The MAILING DA TE of this communication appears on the cover sheet with the correspondence address --

Period for Reply

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) OR THIRTY (30) DAYS,
WHICHEVER IS LONGER FROM THE MAILING DATE OF THIS COMMUNICATION

Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event however may a reply be timely filed
after SIX (6) MONTHS from the mailing date of this communication.

- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication.
- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133).

Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any
earned patent term adjustment. See 37 CFR 1.704(b).

Status

 

HIE Responsive to communication(s) filed on 25 May 2006.

2a)I:I This action is FINAL. 2b)IZI This action is non-final.

3)I:I Since this application is in condition for allowance except for formal matters, prosecution as to the merits is

closed in accordance with the practice under Ex parte Quayle, 1935 CD. 11, 453 0.6. 213.

Disposition of Claims

4)IXI Claim(s) ES is/are pending in the application.

4a) Of the above Claim(s) is/are withdrawn from consideration.

5)I:I Claim(s)_ is/are allowed.

6)IXI Claim(s) 1-15 and 17-26 is/are rejected.

7)I:I Claim(s) fl is/are objected to.

8)I:I Claim(s)_are subject to restriction and/or election requirement.

 

Application Papers

9)I:I The specification is objected to by the Examiner.

10M The drawing(s) filed on 25 May 2006 is/are: 30% accepted or b)I:I objected to by the Examiner.

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a).

Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d).

11)I:I The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-152.

Priority under 35 U.S.C. § 119

12)I:I Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).

a)I:I All b)I:I Some * c)I:I None of:

1.I:I Certified copies of the priority documents have been received.

2.I:I Certified copies of the priority documents have been received in Application No.

3.I:I Copies of the certified copies of the priority documents have been received in this National Stage

application from the International Bureau (PCT Rule 17.2(a)).

* See the attached detailed Office action for a list of the certified copies not received.

Attachment(s)

1) E Notice of References Cited (PTO-892) 4) I: Interview Summary (PTO-413)
2) I] Notice of Draftsperson’s Patent Drawing Review (PTO—948) Paper N0(3)/M3II Date._
3) El Information Disclosure Statement(s) (PTO/SB/O8) 5) I:I Notlce 01‘ Informal Patent Applicatlon

Paper No(s)/Mail Date . 6) I] Other:

 
 
U.S. Patent and Trademark Office

PTOL-326 (Rev. 08-06) Office Action Summary Part of Paper No./Mai| Date 20080731
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Application/Control Number: 11/440,924 Page 2

Art Unit: 2612

DETAILED ACTION

Claim Rejections - 35 USC § 102

1. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that

form the basis for the rejections under this section made in this Office action:

A person shall be entitled to a patent unless —

(e) the invention was described in (1) an application for patent, published under section 122(b), by
another filed in the United States before the invention by the applicant for patent or (2) a patent
granted on an application for patent by another filed in the United States before the invention by the
applicant for patent, except that an international application filed under the treaty defined in section
351 (a) shall have the effects for purposes of this subsection of an application filed in the United States
only if the international application designated the United States and was published underArticIe 21(2)
of such treaty in the English language.

2. Claims 1-3, 5, 6, 20, 22, 23, 26 are rejected under 35 U.S.C. 102(e) as being

anticipated by Sandbach et al US 6,947,031.

Considering claim 1, Sandbach discloses a method, comprising , a) assigning a plurality

of keyboard keys into pre-defined areas of a sensing device having a plurality of sensor

elements (see col 1, lines 50-56); b) a plurality of capacitance sensing pins couple the

sensing device to a processing device (see col 6, line 56 to col 7, line 15); c) detecting a

presence of a conductive object on the sensing device (see col 3, lines 31 -42); d)

determining the position of the presence of the conductive object on the sensing device

(see col 7, lines 31 -37); e) selecting a keyboard key of the plurality of keyboard keys

based on the position of the presence of the conductive object and the pre-defined

areas (see col 7, lines 39-48).
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Application/Control Number: 11/440,924 Page 3

Art Unit: 2612

Considering claim 2, Sandbach discloses the limitation of this claim (see col 9, lines 39-

48).

Considering claim 3, Sandbach discloses the limitation of this claim (see col 9, lines 60-

64).

Considering claim 5, Sandbach discloses the limitation of this claim (see col 9, lines 49-

64).

Considering claims 6, 22 the limitations of these claims are interpreted and rejected as

stated in claim 1.

Considering claim 20, Sandbach discloses the limitation of this claim (see col 14, lines

4-9).

Considering claim 23, Sandbach discloses the limitation of this claim (see col 2, lines 4-

9).

Considering claim 26, Sandbach discloses the limitation of this claim (see col 9, lines

49-64).
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Application/Control Number: 11/440,924 Page 4

Art Unit: 2612

Claim Rejections - 35 USC § 103

3. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all

obviousness rejections set forth in this Office action:

(a) A patent may not be obtained though the invention is not identically disclosed or described as set
forth in section 102 of this title, if the differences between the subject matter sought to be patented and
the prior art are such that the subject matter as a whole would have been obvious at the time the
invention was made to a person having ordinary skill in the art to which said subject matter pertains.
Patentability shall not be negatived by the manner in which the invention was made.

1. Claims 4, 7-13, 17-19, 21, 24, 25 are rejected under 35 USC. 103(a) as being

unpatentable over Sandbach et al US 6,947,031, and further in view of Hargreaves et al

US 2007/0046299.

Considering claim 4, Sandbach does not specifically recite this limitation. However,

Sandbach teaches determining the X/Y value co-ordinates of a key being pressed and

the two values relate to the two dimensional position of the sensor (see col 1, lines 50-

56 and col 3, lines 31-42). Hargreaves teaches a method of providing key actuation

data by providing one and two dimensional position information using a capacitance

sensing means (see paragraph 105). Therefore, it would have been obvious to one of

ordinary skill in the art to use the dimensional position information determining method

as taught by Hargreaves in the Sandbach system because Sandbach discloses

providing two values relate to the two dimensional position of the sensor and both

system are concern with the determination of positional activation of a key on a

keyboard using capacitance sensors.
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Application/Control Number: 11/440,924 Page 5

Art Unit: 2612

Considering claims 7-11, Sandbach does not specifically recite the limitations of these

claims. However, Sandbach teaches sensing key actuation on a keyboard using

capacitance sensing pins on a processing device (see fig 8). One of ordinary skill in the

art readily recognizes there are numerous devices with a variety of any number of keys

associated with the device. Hargreaves teaches a processing device coupled via

capacitance sensing pins that reduces the number of pins used to accomplish the task

of sensing a plurality of keys on a keyboard (see paragraph 0051). Hargreaves teaches

a method of introducing channels on a controller to allow the number of pins to be

reduced (see paragraph 0060). Hargreaves suggests any number of pins maybe used

because he teaches the number of pins used can be reduced. Therefore, it would have

been obvious to one of ordinary skill in the art to implement the capacitance sensing as

taught by Hargreaves in the Sandbach system because both systems are concern with

using capacitance sensors pins in the determination of a key activation.

Considering claims 12, 13 Sandbach does not specifically recite the limitations of these

claims. Hargreaves teaches the limitations of these claim (see paragraph 0103).

Obviousness is as stated in claims 7-11.

Considering claim 17 Sandbach does not specifically recite the limitation of this claim.

Hargreaves teaches the limitations of these claim (see paragraph 0108). Obviousness

is as stated in claims 7-11.
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Application/Control Number: 11/440,924 Page 6

Art Unit: 2612

Considering claims 18, 19 Sandbach discloses the limitations of these claims (see col 7,

lines 31-42).

Considering claim 21 Sandbach does not specifically recite the limitation of this claim.

Hargreaves teaches the limitations of these claim (see paragraph 0108). Obviousness

is as stated in claims 7-11.

Considering claims 24, 25 the limitations of these claims are interpreted and rejected as

stated in claims 7-11.

2. Claims 14, 15 are rejected under 35 U.S.C. 103(a) as being unpatentable over

Sandbach ‘031.

Considering claims 14, 15 Sandbach does not specifically recite these limitations.

However, Examiner takes Official Notice the limitations of these claims are well Known

in the art.

Allowable Subject Matter

1. Claim 16 is objected to as being dependent upon a rejected base claim, but

would be allowable if rewritten in independent form including all of the limitations of the

base claim and any intervening claims.
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Conclusion

If the claimed invention is amended, Applicant is respectfully requested to

indicate the portion(s) of the specification, which dictate(s) the structure/description

relied upon to assist the Examiner in proper interpretation of the amended language and

also to verify and ascertain the mates and bounds of the claimed invention.

Any inquiry concerning this communication should be directed to

Examiner Timothy Edwards, Jr. at telephone number (571) 272—3067. The examiner

can normally be reached on Monday-Thursday, 8:00 a.m.-6:OO pm. The examiner

cannot be reached on Fridays.

If attempt to reach the examiner by telephone are unsuccessful, the examiner's

supervisor, Brian Zimmerman, can be reached at (571) 272—3059.

Any inquiry of a general nature or relating to the status of this application should

be directed to the Group receptionist whose telephone number is (571) 272-4700, Mon-

Fri., 8:30 a.m.—5:00 p.m.

Any response to this action should be fax to:

(571) 273-8300 (for formal communications intended for entry).

Information regarding the status of an application may be obtained from the

Patent Application Information Retrieval (PAIR) system. Status information for published

applications may be obtained from either Private PAIR or Public PAIR. Status

information for unpublished applications is available through Private PAIR only. For
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Art Unit: 2612

more information about the PAIR system, see http:/pair—direct.uspto.gov or contact the

Electronic Business Center (EBC) at 866—217-9197 (toll—free).

/Timothy Edwards, Jr./

Primary Examiner, Art Unit 2612
March 11, 2009
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Docket No.: 16820P442

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In Re the Application of:

LIU HUA, ET AL. Art Group:

A l' t' N .2
Pp lca 1011 O Examiner:

Filed:

For: A LOW PIN COUNT SOLUTION USING

CAPACITANCE SENSING MATRIX

FOR KEYBOARD ARCHITECTURE

 

INFORMATION DISCLOSURE STATEMENT UNDER 37 C.F.R. §1.97

Commissioner for Patents

PO. Box 1450

Alexandria, VA 22313-1450

In accordance with the duty of disclosure, enclosed is a copy of IDS Citation Form

PTO/SB/08 or PTO-1449, together with copies of the documents cited on that form, except for

copies not required to be submitted (e.g., copies of US patents and US. published patent

applications need not be enclosed). This IDS and IDS Citation Form are being submitted

concurrently with the Utility Application. It is respectfully requested that the cited references be

considered and that the enclosed copy of PTO/SB/OS be initialed by the Examiner to indicate

such consideration and a copy thereof returned to applicant(s).

- l - 16820P442
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The submission of this Information Disclosure Statement is not to be construed as a

representation that a search has been made in the subject application and is not to be construed as

an admission that the information cited in this statement is material to patentability.

Please charge any fees due to Deposit Account 02-2666. A duplicate copy of the Fee

Transmittal (PTO/SB/17) is enclosed for this purpose.

Respectfully submitted,

 
 

 

BL AYLOR & ZAFMAN LLP

Date: $297ng

12400 Wilshire Boulevard, 7th Floor

Los Angeles, CA 90025
Telephone: (408) 720-8300

Daniel E. Ov nezian, Re

I hereby certify that this correspondence is being deposited with the United States
Postal Service on the date shown below with sufficient postage as first class mail in
an envelope addressed to: Commissioner for Patents, P.O. Box I450, Alexandria, VA
22313—1450.

  ,SM/M
Sarah M. Montgomery Date

-2— 16820P442
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Attorney’s Docket No. 16820P442 PATENT
Confirmation No.2 9376

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Examiner: Not yet assigned
Liu Hua

Art Unit: 3744

Application No.: 11/440,924

Filed: May 25, 2006

For: A LOW PIN COUNT SOLUTION

USING CAPACITANCE SENSING

MATRIX FOR KEYBOARD

ARCHITECTURE  

Mail Stop Amendment
Commissioner for Patents

PO. Box 1450

Alexandria, VA 22313-1450

INFORMATION DISCLOSURE STATEMENT

Sir:

Enclosed is a copy of Information Disclosure Citation Form PTO-1449 or

PTO/SB/08 together with copies of the documents cited on that form, except for

copies not required to be submitted (e.g., copies of US. patents and US.

published patent applications). It is respectfully requested that the cited

documents be considered and that the enclosed copy of Information Disclosure

Citation Form PTO-1449 or PTO/SB/O8 be initialed by the Examiner to indicate

such consideration and a copy thereof returned to applicant(s).

I hereby certify that this correspondence is being deposited with the United States Postal Service
as first class mail with sufficient postage in an envelope addressed to Mail Stop Amendment,
Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450 on August 11, 2006

(Date of Deposit)
Dianne Neatheg
(Typed or printed name of person mailing correspondence)

%\ Wot - I l— 010
(Signature of person mailin orrespondence)

Appl. No.: 11/440,924 - 1/2 -
Filing Date: May 25, 2006 Atty. Docket: 16820P442
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Pursuant to 37 C.F.R. § 1.97, the submission of this Information

Disclosure Statement is not to be construed as a representation that a search

has been made and is not to be construed as an admission that the information

cited in this statement is material to patentability.

Pursuant to 37 C.F.R. § 1.97, this Information Disclosure Statement is

being submitted under one of the following (as indicated by an “X” to the left of

the appropriate paragraph):

X 37 C.F.R. §1.97(b).

37 C.F.R. §1.97(c). If so, then enclosed with this information

Disclosure Statement is gm of the following:

A statement pursuant to 37 C.F.R. §1.97(e)g_r

A check for $180.00 for the fee under 37 C.F.R. § 1.17(p).

37 C.F.R. §1.97(d). If so, then enclosed with this Information

Disclosure Statement are the following:

(1) A statement pursuant to 37 C.F.R. §1.97(e); and

(2) A check for $180.00 for the fee under 37 C.F.R. §1.17(p)
for submission of the Information Disclosure Statement.

 

If there are any additional charges, please charge Deposit Account No.

02-2666.

Respectfully submitted,

BLAKELY, SOKO FF, TAYLOR & ZAFMAN LLP

Dated: August 11, 2006 
Reg. No.'41,236

12400 Wilshire Blvd.

Seventh Floor

Los Angeles, CA 90025

(408) 720-8300

Appl. No.: 11/440,924 - 2/2 —
Filing Date: May 25, 2006 Atty. Docket: 16820P442
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Filing Date May 25 2006 I

LiuHua

NON PATENT LITERATURE DOCUMENTS

Examiner ' Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the
' ' item (book, magazine, journal, serial, symposium, catalog, etc.), date, page(s), volume-issue

number(s), publisher, city and/or country where published

RYAN SEGUlNE et al "Layout GUIdeIInes for PSoCTM CapSenseTM" Cypress Application

 

 

 
 

 
 

 
 

 Substitute for Form 1. . '

INFORMATION DISCLOSURE
STATEMENT BY APPLICANT

(use as many sheets as necessary)

 
 
 

 

 

  

  

 

 
 

 

 

 

 

 

Note AN2292 ReVI3ion B October 31 2005 pagesi 15  

 
DENNIS SEGUlNE "Capacmve Swrtch Scan" Cypress Application Note AN2233a
ReVISlon B April 14 2005 pages1 6
 
 

 

 

 

N

  
  

 i— fiimoiiiy Edwards Jr/ ggfiidered—fighg
’Examiner: Initial if reference considered. whether or not citation is in conformance with MPEP 609. Draw line through citation if not'in conformance and not considered Include
copy of this form with next communication to applicant.

1Applicant‘5 unique citation designation number (optional). 2Applicant'is to place a check mark here if English Translationis attached.
This collection of informationIs required by 37 CFR 1 ”98 The informationis required to obtain or retain a benefit by the public whichIs to file (and by the USPTO to process) an
application. ConfidentialityIs governed by 35 U.SC. 122 and 37 CFR 1.14. This collection:5 estimated to take 2 hours to complete including gathering, preparing, and submitting
the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require to complete this form and/or
suggestions for reducing this burden, should be sent to the Chief Information Officer. US. Patent and Trademark Office. P.0t Box 1450, Alexandria, VA 223134450. DO NOT
SENT FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, Virginia 22313-1450.

If you need assistance in completlng the form, call 1-800-PTO-9199 (1-800-786-9199) and select option 2.

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. ITE/

   

Based on Form PTO/SB/OSA (08-03) as modified by BLAKELY, SOKOLOFF, TAYLOR & ZAFMAN LLP on 09/10/03.
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UNITED STATES PATENT AND TRADEMARK OFFICE UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Admess. GCFKLHSSIOICER FUR PA'I'I‘IN'I'SP0 Rn! I4“) Alemddafi’irglrja 22313—1150mvw.uspto.gav

APPLICATION NUMBER PATENT NUMBER GROUP ART UNIT FILE WRAPPER LOCATION

11/440,924 2612

Correspondence Address / Fee Address Change

The following fields have been set to Customer Number 75405 on 04/07/2008

° Correspondence Address
- Maintenance Fee Address

The address of record for Customer Number 75405 is:
CYPRESS/BLAKELY
BLAKELY SOKOLOFF TAYLOR & ZAFMAN
1279 OAKMEAD PARKWAY

SUNNYVALE,CA 94085—4040
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UNITED STATES PATENT AND TRADEMARK OFFICE UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Admess. GCFKLHSSIOICER FUR PA'I'I‘IN'I'SP0 Rn! I4“)

Alemddafi’irglrja 12313-1150www.msptdgov

APPLICATION NUMBER PATENT NUMBER GROUP ART UNIT FILE WRAPPER LOCATION

11/440,924 2612

 

Correspondence Address / Fee Address Change

The following fields have been set to Customer Number 75405 on 03/03/2008

- Maintenance Fee Address

The address of record for Customer Number 75405 is:
CYPRESS/BLAKELY
BLAKELY SOKOLOFF TAYLOR & ZAFMAN
1279 OAKMEAD PARKWAY

SUNNYVALE,CA 94085—4040

BLACKBERRY EX. 1010, pg. 230



BLACKBERRY EX. 1010, pg. 231

UNITED STATES PATENT AND TRADEMARK OFFICE Ul\lTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: CCMMISSIOIGER FOR PATENTSPO Box 1450 Alemdda, Virginia 22313-1450mvw.uspto.gov

11/440,924 05/25/2006 Liu Hua 16820P442

CONFIRMATION NO. 9376

8791
BLAKELY SOKOLOFF TAYLOR & ZAFMAN
1279 OAKMEAD PARKWAY

SUNNYVALE, CA94085—4040

Title: Low pin count solution using capacitance sensing matrix for keyboard architecture

Publication NO. US-2007-0273560-A1
Publication Date: 11/29/2007

NOTICE OF PUBLICATION OF APPLICATION

The above-identified application will be electronically published as a patent application publication

pursuant to 37 CFR 1.211, et seq. The patent application publication number and publication date
are set forth above.

The publication may be accessed through the USPTO's publically available Searchable Databases
via the Internet at www.uspto.gov. The direct link to access the publication is currently

http://www.uspto.gov/patft/.

The publication process established by the Office does not provide for mailing a copy of the

publication to applicant. A copy of the publication may be obtained from the Office upon payment
of the appropriate fee set forth in 37 CFR 1.19(a)(1). Orders for copies of patent application
publications are handled by the USPTO's Office of Public Records. The Office of Public Records
can be reached by telephone at (703) 308-9726 or (800) 972-6382, by facsimile at (703) 305-8759,

by mail addressed to the United States Patent and Trademark Office, Office of Public Records,
Alexandria, VA 22313-1450 or via the Internet.

In addition, information on the status of the application, including the mailing date of Office actions

and the dates of receipt of correspondence filed in the Office, may also be accessed via the
Internet through the Patent Electronic Business Center at www.uspto.gov using the public side of

the Patent Application Information and Retrieval (PAIR) system. The direct link to access this
status information is currently http://pair.uspto.gov/. Prior to publication, such status information is

confidential and may only be obtained by applicant using the private side of PAIR.

Further assistance in electronically accessing the publication, or about PAIR, is available by calling
the Patent Electronic Business Center at 1-866—217-9197.

 

Pre-Grant Publication Division, 703-605-4283
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Attorney’s Docket No. 16820P442 PATENT
Confirmation No.: 9376

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

n Re Application of:

Examiner: Not yet assigned
Liu Hua

Art Unit: 3744

Application No.: 11/440,924

Filed: May 25, 2006

For: A LOW PIN COUNT SOLUTION

USING CAPACITANCE SENSING

MATRIX FOR KEYBOARD

ARCHITECTURE

Mail Stop Amendment
Commissioner for Patents

PO. Box 1450

Alexandria, VA 22313-1450

INFORMATION DISCLOSURE STATEMENT

Sir:

Enclosed is a copy of Information Disclosure Citation Form PTO-1449 or

PTO/SB/08 together with copies of the documents cited on that form, except for

copies not required to be submitted (e.g., copies of US. patents and US.

published. patent applications). It is respectfully requested that the cited

documents be considered and that the enclosed copy of Information Disclosure

Citation Form PTO-1449 or PTO/SB/OB be initialed by the Examiner to indicate

such consideration and a copy thereof returned to applicant(s).

I hereby certify that this correspondence is being deposited with the United States Postal Service
as first class mail with sufficient postage in an envelope addressed to Mail Stop Amendment,
Commissioner for Patents, PO. Box 1450, Alexandria, VA 22313-1450 on August 11, 2006

(Date of Deposit)
Dianne Neatheg
(Typed or printed name of person mailing correspondence)

Est Mm — u— at,
(Signature of person mailin orrespondence)

Appl. No.: 11/440,924 - 1/2 -
Filing Date: May 25. 2006 Atty. Docket: 16820P442

46/
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Pursuant to 37 C.F.R. § 1.97, the submission of this Information

Disclosure Statement is not to be construed as a representation that a search

has been made and is not to be construed as an admission that the information

cited in this statement is material to patentability.

Pursuant to 37 C.F.R. § 1.97, this Information Disclosure Statement is

being submitted under one of the following (as indicated by an “X” to the left of

the appropriate paragraph):

X 37 C.F.R. §1.97(b).

37 C.F.R. §1.97(c). If so, then enclosed with this Information

Disclosure Statement is _on_e of the following:

A statement pursuant to 37 C.F.R. §1.97(e) or

A check for $180.00 for the fee under 37 C.F.R. § 1.17(p).
 

37 C.F.R. §1.97(d). If so, then enclosed with this Information

Disclosure Statement are the following:

(1) A statement pursuant to 37 C.F.R. §1.97(e); and

 
(2) A check for $180.00 for the fee under 37 C.F.R. §1.17(p)

for submission of the lnforrnation Disclosure Statement.

If there are any additional charges, please charge Deposit Account No.

02-2666.

Respectfully submitted,

BLAKELY, SOKO FF, TAYLOR & ZAFMAN LLP

Dated: August 11, 2006 
Reg. No: 41 ,236

12400 Wilshire Blvd.

Seventh Floor

Los Angeles, CA 90025

(408) 720-8300

Appl. No.: 11/440,924 - 2/2 -
Filing Date: May 25, 2006 Atty. Docket: 16820P442
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Com . late if Known I

Application Number 11/440,924 l

Filing Date Ma 25, 2006
First Named Inventor:

Art Unit
.

i-finevoockmber1682042-", , l
NON PATENT LITERATURE DOCUMENTS

Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the
item (book, magazine, journal, serial, symposium, catalog, etc.), date, page(s), volume-issue

number(s), publisher, city and/or country where published

RYAN SEGUlNE, et al., "Layout Guidelines for PSoCTM CapSenseTM", Cypress Application
Note AN2292, Revision B, October 31, 2005, pages 1-15.

  

 

 

 

 
INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
(use as many sheets as necessary)

 

 

 
 
 
 

Examiner
Initials“

 
  

 

DENNIS SEGUlNE, "Capacitive Switch Scan", Cypress Application Note AN2233a,
Revision B, April 14, 2005, pages 1-6.

 

 

 

    

 
Examiner V 7 7 Date

9 Si_ ature Considered
'Examiner: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if not in conformance and not considered. Include
copy of this form with next communication to applicant.

1Applicant's unique citation designation number (optional). 2Applicant is to place a check mark here if English Translation is attached,
This collection of information is required by 37 CFR 1.98. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to process) an
application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 2 hours to complete including gathering, preparing. and submitting
the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require to complete this form and/or
suggestions for reducing this burden. should be sent to the Chief lnfomiation Officer, US. Patent and Trademark Office, P.O. Box 1450, Alexandria. VA 223134450. DO NOT
SENT FEES 0R COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, Virginia 22313-1450.

If you need asslstance in completing the form, call 1-800-PTO-9199 (1-800-786-9199) and select option 2.

 

Based on Form PTO/SB/OBA (08-03) as modified by BLAKELY, SOKOLOFF, TAYLOR & ZAFMAN LLP on 09/10/03.
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P 1 f2

. age egg/J

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Aadn-u: COMMISSIONER FDR l’ATEN'1‘5EC. Box [‘50

(“WI-Ins,» Vanni: 221134.50vwvmnpiogw

APPLICATION NUMBER FILING OR 371 (c) DATE FIRST NAMED APPLICANT ATTORNEY DOCKET NUMBER

 
11/440,924 05/25/2006 Liu I-Iua 16820P442

CONFIRMATION NO. 9376

08791 FORMALITIES
BLAKELY SOKOLOFF TAYLOR & ZAFMAN LETTER
12400 WILSHIRE BOULEVARD
SEVENTH FLOOR

LOS ANGELES, CA 90025-1030

Date Mailed: 08/19/2006

NOTICE TO FILE CORRECTED APPLICATION PAPERS

Filing Date Granted

An application number and filing date have been accorded to this application. The application is informal since it
does not comply with the regulations for the reason(s) indicated below. Applicant is given TWO MONTHS from
the date of this Notice within which to correct the informalities indicated below. Extensions of time may be
obtained by filing a petition accompanied by the extension fee under the provisions of 37 CFR 1.136(3).

The required item(s) identified below must be timely submitted to avoid abandonment:

o Replacement drawings in compliance with 37 CFR 1.84 and 37 CFR 1.121 (d) are required. The drawings
submitted are not acceptable because:

I More than one figure is present and each figure is not labeled "Fig." with a consecutive
Arabic numeral (1. 2, etc.) or an Arabic numeral and capital letter in the English
alphabet (A, B, etc.)(see 37 CFR 1.84(u)(1)). See Figure(s) SD. A brief description of
the several views of the drawings (see 37 CFR 1.74) should be added or amended to
correspond to the corrected numbering of the figures. See also 37 CFR 1.77(b)(7).

Applicant is cautioned that correction of the above items may cause the specification and drawings page count to
exceed 100 pages. lfthe specification and drawings exceed 100 pages. applicant will need to submit the required
application size fee.

Replies should be mailed to: Mail Stop Missing Parts

Commissioner for Patents

PO. Box 1450

Alexandria VA 22313-1450

«MWWWWWMMWWWMWmemwuw

A copy ofthis notice MUST be returned with the reply.
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' ' - . . Page 2 of2

4&7“ MA
Office @Lfiatent Examination (571) 272-4000, or 1-800-PTO-9199, or 1—800-972-63 82PART 2 - COPY TO BE RETURNED WITH RESPONSE
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ATTORNEY DOCKET NO: I6820P442

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 
In re the Application of:

LlU HUA, ET AL.

Application No.: 11/440,924 A11 Group: 3744

Filed: May 25, 2006 Examiner:

For: A LOW PIN COUNT SOLUTION USING

CAPACITANCE SENSING MATRIX FOR KEYBOARD

ARCHITECTURE

 
Mail Stop Missing Parts
Commissioner for Patents
PO. Box 1450

Alexandria, VA 22313-1450

RESPONSE TO NOTICE TO FILE CORRECTED APPLICATION PAPERS

Sir:

In response to the Notice to File Corrected Application Papers mailed June 19, 2006, please find enclosed:

- substitute drawing(s) in compliance with 37 CFR§ 1.84;

and

- copy of the Notice to File Corrected Application Papers.

If any additional fee is required, please charge Deposit Account No. 02—2666. An extra copy of the Fee

Transmittal is enclosed for deposit account charging purposes.

Respectfully submitted,

BLAKELY, SOKOLOFF, TAYLOR & ZAFMAN LLP

Date: 1;, I 6 fl  
I hereby certify that this correspondence is being deposited
with the United States Postal Service on the date shown

below with sufficient postage as first class mail in anL0 A 1 ,CA 90025 . . .

Telsep11]5:65:408) 720-8300 envelope addressed to: Mail Stop Missmg Parts,
' Commis ioner for P tents, PO. Box 1450, Alexandria, VA

' 11% _te lam/Montgomery

12400 Wilshire Boulevard, 7th Floor

 

 Date
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Application No. i l/440,924

Filing Date May 25, 2006
Flrst Named Inventor Liu Hua

Examiner Name

 

  

 
 

TRANSMITTAL FORM

((0 be used for all correspondence after initial filing)  
  

 
 

 

  
 

  
 
  

 

Attorney Docket Number 
I6820P442

 

ENCLOSURES (check all that apply)
Alter Allowance Communication
to TC  E] Fee Transmittal Form E Drawing(s); Replacement Sheets  

 [3 Fee Attached [3 Licensing-related Papers

[3 Petition

Petition to Convert a
Provisional Application

  D Appeal Communication to Board0 ppeals and Interferences

  
 
 
 

 D Appeal Communication to TCD Amendment I ResPonse (Appeal Notice. Brlet, Reply Brie!)

El Alter Final
D Affldavits/declaration(s)

 
 

 
 

 
   
 
 
 
 

  
 

  
 

 
 
 
 

D Proprietary Information

 
 

I] Power at Attorney, Revocation
Status Letter

Change of Correspondence Address D
 
 

 
 

 
 
 

 

Extension of Time Request

E Other Enclosure(s)I:I Termina' Disc'alme’ (please identify below): Express Abandonment Request

 C] Request tor Refund Copy of Notice to File
Corrected Application
Papers; Return Receipt
Postcard.

 
Information Disclosure Statement

  

 

 

 

 [:l PTO/SBI08
Certified Co ot Prion
Dot:umerrt(s§y ty

[:1 CD. Number of CD(s)
 

E] Landscape Table on CD

  

 

IZIDEIEII]
Response to Missing Parts/
Incomplete Application

E] Basic Filing Fee

E] Declaration/FDA

[3 Response to MissingParts under 37 CFR
152 or 1.53

SIGNATURE OF APPLICANT, ATTORNEY, OR AGENT

Firm Daniel E. Ovanezian, Reg. No. 41,236Or

of." OFF, TAYLOR & ZAFMAN LLP

 

 

 
  

  
  
   

 

 Individual name B l V
. /

—NI;WA—\ ILA , m . . E"

.- e 1 ,9
CERTIFICATE OF MAILING/TRANSMISSION

I hereby certify that this correspondence is being deposited with the United States Postal Service on the date shown below with
sufficient postage as first class mail in an envelope addressed to: Mail Stop Missing Parts, Commissioner for Patents, PO. Box
1450, Alexandria, VA 22313-1450.

—m_
—-:Qllllv_-lame_
Based on F’TOISBIZt (09-04) as modified - Blakely. Solution, Taylor 5 Zatman (wl‘. 11/30/2005.
SEND TO: CommIssloner to! Patents, PO. Box 1450, Alexandlla. VA 22313-1450
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Replacement Sheet

Application No. 11/440,924 

FIG.1A

FIG.1B
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Replacement Sheet

Application No. 11/440,924
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Replacement Sheet

Application No. 11/440,924

N.05

 

 
 

ommvan520m-5259

a0mm.ouzmLomcum“282830%Eco
  
 

820m-coach9%223mLCM—hum£030

gm:.283..w.3a85:658.5m95.52

9:39.95

plow

CEOWNW930—05&5\eoézao\wo_m:<BEBE

 

EN“SignwEmmqum

 

EN”5“mo:com5:22832.35

 

/

oomEvumhm£55005

BLACKBERRY EX. 1010, pg. 241



BLACKBERRY EX. 1010, pg. 242

Replacement Sheet

Application No. 11/440,924
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Replacement Sheet

Application No. 11/440,924
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Replacement Sheet

Application No. 11/440,924
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Replacement Sheet

Application No. 11/440,924
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Repleeeeeee Sheet

Application No. 11/440,924
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Replacement Sheet

Application No. 11/440,924
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Replacement Sheet

Application No. 11/440,924
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Replacement Sheet

Application No. 11/440,924
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Replacement Sheet

Application No. 11/440,924
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A LOW PIN COUNT SOLUTION USING CAPACITANCE SENSING MATRIX

FOR KEYBOARD ARCHITECTURE

TECHNICAL FIELD

[0001] This invention relates to the field of user interface devices and, in

particular, to touch-sensing devices.

BACKGROUND

[0002] Computing devices, such as notebook computers, personal data assistants

(PDAs), and mobile handsets, have user interface devices, which are also known as

human interface device (HID). One such user interface device is a keyboard. Keyboards

include a set of input keys for the computing device. The input keys may be standard

typewriter keys, such as the alphabetic letters and numbers. The input keys may also

include several specialized keys, such as Enter, Control, Alt, Delete, Escape, Cursor keys,

and the like.

[0003] Figure 1A illustrates a resistance matrix of a conventional keyboard.

Conventional keyboard 100 includes a keyboard architecture using a resistance matrix.

The resistance matrix includes multiple rows (Xo-Xg) 101(0)-101(2), and multiple

columns (Yo-Y2) 102(0)-102(2). All the rows 101(0)—101(2) are each connected to a pull-

up resistor (e.g., 103(0)-103(2)), and all the columns 102(0)-102(2) are each connected to

a pull-down transistor (e.g., lO4(0)-104(2)), such as an N-Channel MOSFET (NMOS).

Above the resistance matrix there are multiple buttons 105(O)-105(8) (e.g., keyboard

keys). Upon pressing a button, the corresponding row and column (X, Y) will be shorted

together. For example, the row X will read “0,” otherwise the row X is “l.”

-1- Attorney Docket No.: 16820P442
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[0004] One example of the resistance matrix for a PC is a PS/Z keyboard. The

PS/2 keyboard typically has between 101 and 104 keys that are uniquely positioned in a

resistance scan matrix. The scan matrix consists of M rows and N columns, all of which

are electrically isolated from each other. On average, the number of rows (M) is no

greater than 8, and the number of columns (N) is no greater than 20. Each key sits over

two isolated contacts of its corresponding row and colurrm in the scan matrix. When a

keyboard key 108 is pressed, the two contacts 106 and 107 are shorted together, and the

row and column of the keyboard key 108 are electrically connected, as illustrated in

Figure 1B.

[0005] The PS/2 keyboard may include an embedded controller that performs a

variety of tasks, all of which help to cut down on the overall system overhead. The PS/2

controller may monitor the keys and report to the main computer whenever a keyboard

key is pressed or released. Figure 1C illustrates scan results for no keyboard keys pressed

on a conventional resistance scan matrix. The controller writes a scan pattern 109 out to

the column lines consisting of all Is and one 0 which is shifted through each column. In

Figure 1C no keyboard keys are pressed, resulting in all Is in the scan results 110 being

read at the row lines. Figure 1D illustrates scan results for a keyboard key 111 pressed on

a conventional resistance scan matrix. The controller writes a scan pattern 112 out to the

column lines consisting of all Is and one 0 which is shifted through each column. The

scan results 113 are then read at the row lines. If a 0 is propagated to a row line, then the

key 111 at the intersection of that column and row has been pressed.

[0006] The conventional resistance scan matrix designs described have large pin

counts because every row and every column is connected to a pin. The pin count for

-2- Attorney Docket No.2 16820P442
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these conventional resistance matrix keyboards is the sum of the number of rows and the

number of columns. For example, the PC keyboard needs at least 21 pins to build a

resistance scan matrix. Having a large pin count, may increase the die area of the circuit,

or alternatively, or may decrease the robustness of the circuit by decreasing the possibility

of additional functionality in the same circuit with limited pins. Also, the resistance scan

matrix keyboards cannot be built in very small areas because it is limited by the pull—up

resistor and mechanical button for each keyboard key. For example, the mechanical

button of each keyboard key may have an area of about 0.5 centimeters (cm) x 0.5 cm, the

total keyboard area will be at least 25.25 cm2 for a keyboard having 101 keyboard keys

(e.g., 101 x 0.5 cm x 0.5 em = 25.25 cmz).

[0007] Another conventional keyboard may include a virtual keyboard. Virtual

keyboards are a representation of a keyboard displayed on a touch screen. Tapping the

"virtual keys" with a stylus or finger is the same as pressing a real key on a keyboard. For

example, a PDA may supply keyboard functionality by providing a keyboard displayed on

the touch screen of the PDA, instead of including the mechanical keyboard keys on the

assembly of the PDA. This design, however, may take up too much precious real estate

on the display.

[0008] Another example of a conventional virtual keyboard is a representation of

a keyboard projected onto a flat surface such as a desktop. Using fingers as with a normal

keyboard, an optical or electronic beam is used to pick up the tapping of the keyboard

keys of the projected image. Such a device enables PDAs and other small handhelds to

create a full-size keyboard. One example of this type of virtual keyboards is a virtual

laser keyboard (VKB). The VKB works by using both infrared and laser technology to

-3- Attorney Docket No.: 16820P442
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produce an invisible circuit and project a full-size virtual QWERTY keyboard on to any

surface. The virtual PC keyboard behaves exactly like a real one: direction technology

based on optical recognition enables the user to tap the images of the keys, which feeds

into the compatible PDA, Smartphone, laptop or PC. QWERTY refers to a standard

English-language typewriter keyboard (sometimes called the Sholes keyboard after its

inventor), as opposed to Dvorak, foreign-language layouts (e.g. "keyboard AZERTY" in

French—speaking countries), a space-cadet, 01' APL keyboards.

-4— Attorney Docket No.: 16820P442
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BRIEF DESCRIPTION OF THE DRAWINGS

[0009] The present invention is illustrated by way of example, and not by way of

limitation, in the figures of the accompanying drawings.

[0010] Figure 1A illustrates a resistance matrix of a conventional keyboard.

[0011] Figure 18 illustrates a keyboard key and two electrical contacts of the

conventional resistance matrix of Figure 1A.

[0012] Figure 1C illustrates scan results for no keyboard keys pressed on a

conventional resistance scan matrix.

[0013] Figure 1D illustrates scan results for a keyboard key pressed on a

conventional resistance scan matrix.

[0014] Figure 2 illustrates a block diagram of one embodiment of an electronic

system having a processing device for detecting a presence of a conductive object.

[0015] Figure 3A illustrates a varying switch capacitance.

[0016] Figure 3B illustrates one embodiment of a sensing device coupled to a

processing device.

[0017] Figire 3C illustrates one embodiment of a relaxation oscillator.

[0018] Figire 4 illustrates a block diagram of one embodiment of a capacitance

sensor including a relaxation oscillator and digital counter.

[0019] Figure 5A illustrates a top-side View of one embodiment of a sensor array

having a plurality of sensor elements for detecting a presence of a conductive object on

the sensor array of a touch-sensor pad.

-S- Attorney Docket No.: 16820P442
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[0020] Figure SB illustrates a top-side view of one embodiment of a sensor array

having a plurality of sensor elements for detecting a presence of a conductive object on

the sensor array of a touch-sensor slider.

[0021] Figure 5C illustrates a top~side view of one embodiment of a two-layer

touch-sensor pad.

[0022] Figure 5D illustrates a side view of one embodiment of the two-layer

touch-sensor pad of Figure SC.

[0023] Figure 6A illustrates one embodiment of a single sensor element of a

sensing device that has three keyboard keys assigned to pre—defined areas of the sensing

device.

[0024] Figure 6B illustrates one embodiment of a processing device coupled to a

sensing device that has a capacitance sensor matrix and multiple keyboard keys assigned

to pre-defined areas of the sensing device;

[0025] Figure 6C illustrates one embodiment of a processing device coupled to a

sensing device that has a capacitance sensor matrix and keyboard keys A-Z assigned to

pre-defined areas of the sensing device.

[0026] Figure 6D illustrates one embodiment of a handheld device having a

keyboard.

[0027] Figure 7 illustrates a flowchart of one embodiment of a method for

detecting a position of a pressed key on a sensing device.

[0028] Figure 8 illustrates a table of one exemplary embodiment of output

positions of multiple keyboard keys.

-6- Attorney Docket No.: 16820P442

BLACKBERRY EX. 1010, pg. 265



BLACKBERRY EX. 1010, pg. 266

DETAILED DESCRIPTION

[0029] Described herein is an apparatus and method for selecting a keyboard key

based on a position of a presence of a conductive object on a sensing device and a pre-

defined area of the keyboard key. The following description sets forth numerous specific

details such as examples of specific systems, components, methods, and so forth, in order

to provide a good understanding of several embodiments of the present invention. It will

be apparent to one skilled in the art, however, that at least some embodiments of the

present invention may be practiced without these specific details. In other instances,

well-known components or methods are not described in detail or are presented in simple

block diagram format in order to avoid unnecessarily obscuring the present invention.

Thus, the specific details set forth are merely exemplary. Particular implementations may

vary from these exemplary details and still be contemplated to be within the spirit and

scope of the present invention.

[0030] Embodiments described herein use a capacitance sensor matrix in a

keyboard architecture to lower a pin count between a sensing device, which includes the

capacitance sensor matrix, and a processing device. This keyboard architecture may be

implemented in a smaller area on a device, than the conventional architectures, such as

the conventional scan matrix described above.

[0031] As described in more detail below, the sensing device has a capacitance

sensor matrix, which includes multiple sensor elements that are configured in rows and

columns. The keyboard keys of a keyboard can be assigned a pre-determined area on the

sensor matrix. The sensor matrix is used to detect a presence of a conductive object, such

as a finger or a stylus. Each keyboard key, being assigned a different pre—determined area
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on the sensor matrix, will provide a different capacitance variation from the sensor matrix

to the processing device, as the conductive object is detected. The capacitance variation

can be measured on the multiple capacitance sensing pins that are used to couple the

sensing device to the processing device. The capacitance variation measured on the

capacitance sensing pins can be used by the processing device to determine the x- and y-

coordinate (e.g., X/Y location) of the detected presence of the conductive object on the

sensing device. For example, 48 buttons are assigned into different pre-determined areas

of a sensor matrix, having two rows and two columns, as illustrated in Figure 6B below.

The two rows and two columns are coupled to the processing device using four

capacitance sensing pins. The capacitance variation measured on the four pins can be

used to determine the position of the conductive object.

[0032] As described in more detail below multiple keyboard keys can be assigned

to pre-determined areas on a single sensor element. The capacitance variation measured

on the capacitance sensing pins can be used to distinguish which keyboard key has been

pressed. For example, a first keyboard key, keyboard key A, is assigned between 1 and 3

in the x-direction, and between 5 and 7 in the y-direction (e.g., {1<X<3 & 5<Y<7}). A

second keyboard key, keyboard key B, is assigned between 5 and 7 in the x-direction and

between 5 and 7 in the y-direction (e.'g., {5<X<7 & 5<Y<7}). If the A or B keyboard key

has been pressed, the X/Y location should be within the areas of A or B, respectively.

[0033] Using the capacitance sensor matrix, the measurements on the capacitance

sensor matrix (e.g., capacitance variation) may include additional information than just

“connect” or “disconnect,” instead of only including “connect” or “disconnect”

information in a conventional resistance matrix. The additional information is the
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location of the detected conductive object. The pressed key is outputted after comparing

the located X/Y position of the conductive object and the pre-defined areas of the

capacitance sensor matrix.

[0034] By assigning the different keys into different areas of the matrix and using

the capacitance sensor matrix, the keyboard keys can be assigned to smaller areas than

keys of a resistance matrix. This allows a keyboard (e.g., full personal computer (PC)

keyboard, having 101 keys or more) to be implemented in smaller areas than the

conventional keyboards that use resistance matrices. For example, a full keyboard having

101 keyboard keys, for example, can be implemented on a mobile handset. Instead of

sacrificing real estate on a touch-screen display to implement the keyboard functions, the

full keyboard can be mounted on the mobile handset as an additional user input device.

This allows no sacrifice to the real estate of the touch-screen display, and avoids

increased costs of providing the additional keyboard functionality to the device that

operates the touch-screen display.

[0035] By decreasing the pin count of the keyboard, using the capacitance sensor

matrix, the costs to manufacture the device also decrease. For example, the die cost is

less than a device that requires more pins to implement the same number of keyboard

keys. Similarly, by decreasing the pin count of the keyboard, the processing device may

be used to further support other devices, such as additional user input devices (e.g.,

mouse, touch-sensor pad, touch-sensor sliders, touch-sensor buttons, touch-screen

displays, and the like).

[0036] For example, in a PC interface, the keyboard and cursor positioning device

(e. g., mouse or touch-sensor pad) are the most commonly used user input devices.
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Because the conventional solution for keyboards require at least 21 general purpose input-

output (GPIO) pins, and the cursor positioning requires about 12 GPIO pins, companies

design two separate integrated circuits to control both user input devices (e.g., one higher

pin count chip for the keyboard, and one lower pin count chip for the cursor positioning

device. However, using the capacitance sensor matrix described herein, a keyboard and a

cursor positioning device may be controlled or supported by a single chip (e.g.,

processing device) because the pin count for the keyboard has been reduced using the

capacitance sensor matrix and capacitance sensing pins. Having a single chip reduces

mask and die costs for the design.

[0037] Figure 2 illustrates a block diagram of one embodiment of an electronic

system having a processing device for detecting a presence of a conductive object.

Electronic system 200 includes processing device 210, touch-sensor pad 220, touch—

sensor slider 230, touch-sensor buttons 240, host processor 250, embedded controller

260, and non-capacitance sensor elements 270. The processing device 210 may include

analog and/or digital general purpose input/output (“GPIO”) ports 207. GPIO ports 207

may be programmable. GPIO ports 207 may be coupled to a Programmable Interconnect

and Logic (“Pl”), which acts as an interconnect between GPIO ports 207 and a digital

block array of the processing device 210 (not illustrated). The digital block array may be

configured to implement a variety of digital logic circuits (e.g., DAC, digital filters,

digital control systems, etc.) using, in one embodiment, configurable user modules

(“UMs”). The digital block array may be coupled to a system bus. Processing device 210

may also include memory, such as random access memory (RAM) 205 and program flash

204. RAM 205 may be static RAM (SRAM), and program flash 204 may be a non—
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volatile storage, which may be used to store firmware (e.g., control algorithms executable

by processing core 202 to implement operations described herein). Processing device 210

may also include a memory controller unit (MCU) 203 coupled to memory and the

processing core 202.

[0038] The processing device 210 may also include an analog block array (not

illustrated). The analog block array is also coupled to the system bus. Analog block array

also may be configured to implement a variety of analog circuits (e.g., ADC, analog

filters, etc.) using, in one embodiment, configurable UMs. The analog block array may

also be coupled to the GPIO 207.

[0039] As illustrated, capacitance sensor 201 may be integrated into processing

device 210. Capacitance sensor 201 may include analog 1/0_ for coupling to an external

component, such as touch—sensor pad 220, touch-sensor slider 230, touch-sensor buttons

240, and/or other devices. Capacitance sensor 201 and processing device 202 are

described in more detail below.

[0040] It should be noted that the embodiments described herein are not limited to

touch-sensor pads for notebook implementations, but can be used in other capacitive

sensing implementations, for example, the sensing device may be a touch-sensor slider

230, or a touch-sensor button 240 (e.g., capacitance sensing button). Similarly, the

operations described herein are not limited to notebook cursor operations, but can include

other operations, such as lighting control (dimmer), volume control, graphic equalizer

control, speed control, or other control operations requiring gradual adjustments. It

should also be noted that these embodiments of capacitive sensing implementations may

be used in conjunction with non-capacitive sensing elements, including but not limited to
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pick buttons, sliders (ex. display brightness and contrast), scroll-wheels, multi-media

control (ex. volume, track advance, etc) handwriting recognition and numeric keypad

operation.

[004]] In one embodiment, the electronic system 200 includes a touch-sensor pad

220 coupled to the processing device 210 via bus 221. Touch-sensor pad 220 may

include a multi-dimension sensor array. The multi-dimension sensor array comprises a

plurality of sensor elements, organized as rows and columns. In another embodiment, the

electronic system 200 includes a touch-sensor slider 230 coupled to the processing device

210 via bus 231. Touch-sensor slider 230 may include a single-dimension sensor array.

The single—dimension sensor array comprises a plurality of sensor elements, organized as

rows, or alternatively, as columns. In another embodiment, the electronic system 200

includes a touch-sensor button 240 coupled to the processing device 210 via bus 241.

Touch-sensor button 240 may include a single—dimension or multi-dimension sensor

array. The single- or multi-dimension sensor array comprises a plurality of sensor

elements. For a touch—sensor button, the plurality of sensor elements may be coupled

together to detect a presence of a conductive object over the entire surface of the sensing

device. Alternatively, the touch-sensor button 240 has a single sensor element to detect

the presence of the conductive object. In one embodiment, the touch-sensor button 240

may be a capacitance sensor element. Capacitance sensor elements may be used as non-

contact switches. These switches, when protected by an insulating layer, offer resistance

to severe environments.

[0042] The electronic system 200 may include any combination of one or more of

the touch-sensor pad 220, touch—sensor slider 230, and/or touch-sensor button 240. In

-12- Attorney Docket No.: 16820P442

BLACKBERRY EX. 1010, pg. 271



BLACKBERRY EX. 1010, pg. 272

another embodiment, the electronic system 200 may also include non-capacitance sensor

elements 270 coupled to the processing device 210 via bus 271. The non-capacitance

sensor elements 270 may include buttons, light emitting diodes (LEDs), and other user

interface devices, such as a mouse, a keyboard, or other functional keys that do not

require capacitance sensing. In one embodiment, buses 271, 241, 231, and 221 may be a

single bus. Alternatively, these buses may be configured into any combination of one or

more separate buses.

[0043] The processing device may also provide value-added functionality such as

keyboard control integration, LEDs, battery charger, and general purpose I/O, as

illustrated as non-capacitance sensor elements 270. Non-capacitance sensor elements 270

are coupled to the GPIO 207.

[0044] Processing device 210 may include internal oscillator/clocks 206 and

communication block 208. The oscillator/clocks block 206 provides clock signals to one

or more of the components of processing device 210. Communication block 208 may be

used to communicate with an external component, such as a host processor 250, via host

interface (I/F) line 251. Alternatively, processing block 210 may also be coupled to

embedded controller 260 to communicate with the external components, such as host

250. Interfacing to the host 250 can be through various methods. In one exemplary

embodiment, interfacing with the host 250 may be done using a standard PS/2 interface to

connect to an embedded controller 260, which in turn sends data to the host 250 via low

pin count (LPC) interface. In some instances, it may be beneficial for the processing

device 210 to do both touch-sensor pad and keyboard control operations, thereby freeing

up the embedded controller 260 for other housekeeping functions. In another exemplary
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embodiment, interfacing may be done using a universal serial bus (USB) interface

directly coupled to the host 250 via host interface line 251. Alternatively, the processing

device 210 may communicate to external components, such as the host 250 using industry

standard interfaces, such as USB, PS/2, inter-integrated circuit (12C) bus, or system

packet interfaces (SP1). The host 250 and/or embedded controller 260 may be coupled to

the processing device 210 with a ribbon or flex cable from an assembly, which houses the

sensing device and processing device.

[0045] In one embodiment, the processing device 210 is configured to

communicate with the embedded controller 260 or the host 250 to send and/or receive

data. The data may be a command or alternatively a signal. In an exemplary

embodiment, the electronic system 200 may operate in both standard-mouse compatible

and enhanced modes. The standard-mouse compatible mode utilizes the HID class

drivers already built into the Operating System (OS) software of host 250. These drivers

enable the processing device 210 and sensing device to operate as a standard cursor

control user interface device, such as a two-button PS/2 mouse. The enhanced mode may

enable additional features such as scrolling (reporting absolute position) or disabling the

sensing device, such as when a mouse is plugged into the notebook. Alternatively, the

processing device 210 may be configured to communicate with the embedded controller

260 or the host 250, using non-OS drivers, such as dedicated touch—sensor pad drivers, or

other drivers known by those of ordinary skill in the art.

[0046] In other words, the processing device 210 may operate to communicate

data (e.g., commands or signals) using hardware, software, and/or firmware, and the data

may be communicated directly to the processing device of the host 250, such as a host
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processor, or alternatively, may be communicated to the host 250 via drivers of the host

250, such as OS drivers, or other non-OS drivers. It should also be noted that the host

250 may directly communicate with the processing device 210 via host interface 251.

[0047] In one embodiment, the data sent to the host 250 from the processing

device 210 includes click, double-click, movement of the cursor, scroll-up, scroll-down,

scroll-left, scroll-right, step Back, and step Forward. Alternatively, other user interface

device commands may be communicated to the host 250 from the processing device 210.

These commands may be based on gestures occurring on the sensing device that are

recognized by the processing device, such as tap, push, hop, and zigzag gestures.

Alternatively, other commands may be recognized. Similarly, signals may be sent that

indicate the recognition of these operations.

[0048] In particular, a tap gesture, for example, may be when the finger (e.g.,

conductive object) is on the sensing device for less than a threshold time. If the time the

finger is placed on the touchpad is greater than the threshold time it may be considered to

be a movement of the cursor, in the x- or y-axes. Scroll—up, scroll-down, scroll-left, and

scroll-right, step back, and step-forward may be detected when the absolute position of

the conductive object is within a pre—defined area, and movement of the conductive object

is detected.

[0049] Processing device 210 may reside on a common carrier substrate such as,

for example, an integrated circuit (1C) die substrate, a multi-chip module substrate, or the

like. Alternatively, the components of processing device 210 may be one or more

separate integrated circuits and/or discrete components. In one exemplary embodiment,

processing device 210 may be a Programmable System on a Chip (PSoCTM) processing
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device, manufactured by Cypress Semiconductor Corporation, San Jose, California.

Alternatively, processing device 210 may be one or more other processing devices known

by those of ordinary skill in the art, such as a microprocessor or central processing unit, a

controller, special-purpose processor, digital signal processor (DSP), an application

specific integrated circuit (ASIC), a field programmable gate array (FPGA), or the like.

In an alternative embodiment, for example, the processing device may be a network

processor having multiple processors including a core unit and multiple microengines.

Additionally, the processing device may include any combination of general-purpose

processing device(s) and special-purpose processing device(s).

[0050] Capacitance sensor 201 may be integrated into the IC of the processing

device 210, or alternatively, in a separate IC. Alternatively, descriptions of capacitance

sensor 201 may be generated and compiled for incorporation into other integrated

circuits. For example, behavioral level code describing capacitance sensor 201, or

portions thereof, may be generated using a hardware descriptive language, such as VHDL

or Verilog, and stored to a machine—accessible medium (e.g., CD-ROM, hard disk, floppy

disk, etc.). Furthermore, the behavioral level code can be compiled into register transfer

level (“RTL") code, a netlist, or even a circuit layout and stored to a machine—accessible

medium. The behavioral level code, the RTL code, the netlist, and the circuit layout all

represent various levels of abstraction to describe capacitance sensor 201.

[0051] It should be noted that the components of electronic system 200 may

include all the components described above. Alternatively, electronic system 200 may

include only some of the components described above.
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[0052] In one embodiment, electronic system 200 may be used in a notebook

computer. Alternatively, the electronic device may be used in other applications, such as

a mobile handset, a personal data assistant (PDA), a keyboard, a television, a remote

control, a monitor, a handheld multi-media device, a handheld video player, a handheld

gaming device, or a control panel.

[0053] In one embodiment, capacitance sensor 201 may be a capacitive switch

relaxation oscillator (CSR). The CSR may have an array of capacitive touch switches

using a current—programmable relaxation oscillator, an analog multiplexer, digital

counting functions, and high-level software routines to compensate for environmental and

physical switch variations. The switch array may include combinations of independent

switches, sliding switches (e.g., touch-sensor slider), and touch-sensor pads implemented

as a pair of orthogonal sliding switches. The CSR may include physical, electrical, and

software components. The physical component may include the physical switch itself,

typically a pattern constructed on a printed circuit board (PCB) with an insulating cover, a

flexible membrane, or a transparent overlay. The electrical component may include an

oscillator or other means to convert a changed capacitance into a measured signal. The

electrical component may also include a counter or timer to measure the oscillator output.

The software component may include detection and compensation software algorithms to

convert the count value into a switch detection decision. For example, in the case of slide

switches or X-Y touch-sensor pads, a calculation for finding position of the conductive

object to greater resolution than the physical pitch of the switches may be used.

[0054] It should be noted that there are various known methods for measuring

capacitance. Although the embodiments described herein are described using a relaxation
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oscillator, the present embodiments are not limited to using relaxation oscillators, but

may include other methods, such as current versus voltage phase shift measurement,

resistor-capacitor charge timing, capacitive bridge divider, charge transfer, or the like.

[0055] The current versus voltage phase shift measurement may include driving

the capacitance through a fixed—value resistor to yield voltage and current waveforms that

are out of phase by a predictable amount. The drive frequency can be adjusted to keep

the phase measurement in a readily measured range. The resistor-capacitor charge timing

may include charging the capacitor through a fixed resistor and measuring timing on the

voltage ramp. Small capacitor values may require very large resistors for reasonable

timing. The capacitive bridge divider may include driving the capacitor under test

through a fixed reference capacitor. The reference capacitor and the capacitor under test

form a voltage divider. The voltage signal is recovered with a synchronous demodulator,

which may be done in the processing device 210. The charge transfer may be

conceptually similar to an R-C charging circuit. In this method, Cp is the capacitance

being sensed. CSUM is the summing capacitor, into which charge is transferred on

successive cycles. At the start of the measurement cycle, the voltage on CSUM is reset.

The voltage on CSUM increases exponentially (and only slightly) with each clock cycle.

The time for this voltage to reach a specific threshold is measured with a counter.

Additional details regarding these alternative embodiments have not been included so as

to not obscure the present embodiments, and because these alternative embodiments for

measuring capacitance are known by those of ordinary skill in the art.

[0056] Figure 3A illustrates a varying switch capacitance. In its basic form, a

capacitive switch 300 is a pair of adjacent plates 301 and 302. There is a small edge-to-
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edge capacitance Cp, but the intent of switch layout is to minimize the base capacitance

Cp between these plates. When a conductive object 303 (e.g., finger) is placed in

proximity to the two plate 301 and 302, there is a capacitance 2*Cf between one electrode

301 and the conductive object 303 and a similar capacitance 2*Cf between the conductive

object 303 and the other electrode 302. The capacitance between one electrode 301 and

the conductive object 303 and back to the other electrode 302 adds in parallel to the base

capacitance Cp between the plates 301 and 302, resulting in a change of capacitance Cf.

Capacitive switch 300 may be used in a capacitance switch array. The capacitance switch

array is a set of capacitors where one side of each is grounded. Thus, the active capacitor

(as represented in Figure 3C as capacitor 351) has only one accessible side. The presence

of the conductive object 303 increases the capacitance (Cp + Ci) of the switch 300 to

ground. Determining switch activation is then a matter of measuring change in the

capacitance (Cf) or capacitance variation. Switch 300 is also known as a grounded

variable capacitor. In one exemplary embodiment, Cf may range from approximately 10-

30 picofarads (pF). Alternatively, other ranges may be used.

[0057] The conductive object in this case is a finger, alternatively, this technique

may be applied to any conductive object, for example, a conductive door switch, position

sensor, or conductive pen in a stylus tracking system (e.g., stylus).

[0058] Figure 3B illustrates one embodiment of a capacitive switch 307 coupled

to a processing device 210. Capacitive switch 307 illustrates the capacitance as seen by

the processing device 210 on the capacitance sensing pin 306. As previously described,

when a conductive object 303 (e.g., finger) is placed in proximity to one of the metal

plates 305, there is a capacitance, Cf, between the metal plate and the conductive object

-19- Attorney Docket No.: 16820P442

BLACKBERRY EX. 1010, pg. 278



BLACKBERRY EX. 1010, pg. 279

303 with respect to ground. Also, there is a capacitance, Cp, between the two metal

plates. Accordingly, the processing device 210 can measure the change in capacitance,

capacitance variation Cf, as the conductive object is in proximity to the metal plate 305.

Above and below the metal plate that is closest to the conductive object 303 is dielectric

material 304. The dielectric material 304 above the metal plate 305 can be the overlay, as

described in more detail below. The overlay may be non-conductive material used to

protect the circuitry to environmental elements and to insulate the user’s finger (e.g.,

conductive object) from the circuitry. Capacitance switch 307 may be a sensor element of

a touch-sensor pad, a touch-sensor slider, or a touch-sensor button.

[0059] Figure 3C illustrates one embodiment of a relaxation oscillator. The

relaxation oscillator 350 is formed by the capacitance to be measured on capacitor 351, a

charging current source 352, a comparator 353, and a reset switch 354. It should be noted

that capacitor 351 is representative of the capacitance measured on a sensor element of a

sensor array. The relaxation oscillator is coupled to drive a charging current (Ic) 357 in a

single direction onto a device under test (“DUT”) capacitor, capacitor 351. As the

charging current piles charge onto the capacitor 351, the voltage across the capacitor

increases with time as a function of Ic 357 and its capacitance C. Equation (1) describes

the relation between current, capacitance, voltage and time for a charging capacitor.

CdV = ICdt (1)

[0060] The relaxation oscillator begins by charging the capacitor 351 from a

ground potential or zero voltage and continues to pile charge on the capacitor 351 at a

fixed charging current Ic 357 until the voltage across the capacitor 351 at node 355

reaches a reference voltage or threshold voltage, VTH 355. At VTH 355, the relaxation
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oscillator allows the accumulated charge at node 355 to discharge (e.g., the capacitor 351

to “relax” back to the ground potential) and then the process repeats itself. In particular,

the output of comparator 353 asserts a clock signal Four 356 (e.g., Four 356 goes high),

which enables the reset switch 354. This resets the voltage on the capacitor at node 355

to ground and the charge cycle starts again. The relaxation oscillator outputs a relaxation

oscillator clock signal (Four 356) having a frequency (fRo) dependent upon capacitance C

of the capacitor 351 and charging current Ic 357.

[0061] The comparator trip time of the comparator 353 and reset switch 354 add a

fixed delay. The output of the comparator 35.3 is synchronized with a reference system

clock to guarantee that the comparator reset time is long enough to completely reset the

charging voltage on capacitor 355. This sets a practical upper limit to the operating

frequency. For example, if capacitance C of the capacitor 351 changes, then fRo will

change proportionally according to Equation (1). By comparing fRo of Four 356 against

the frequency (fREF) of a known reference system clock signal (REF CLK), the change in

capacitance AC can be measured. Accordingly, equations (2) and (3) below describe that

a change in frequency between Four 356 and REF CLK is proportional to a change in

capacitance of the capacitor 351.

AC DC Af , where (2)

Af=fR0—fREF' (3)

[0062] In one embodiment, a frequency comparator may be coupled to receive

relaxation oscillator clock signal (Four 356) and REF CLK, compare their frequencies fRo

and fREF, respectively, and output a signal indicative of the difference Af between these
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frequencies. By monitoring Af one can determine whether the capacitance of the

capacitor 351 has changed.

[0063] In one exemplary embodiment, the relaxation oscillator 350 may be built

using a programmable timer (e.g., 555 timer) to implement the comparator 353 and reset

switch 354. Alternatively, the relaxation oscillator 350 may be built using other

circuiting. Relaxation oscillators are known in by those of ordinary skill in the art, and

accordingly, additional details regarding their operation have not been included so as to

not obscure the present embodiments.

[0064] Figure 4 illustrates a block diagram of one embodiment of a capacitance

sensor including a relaxation oscillator and digital counter. Capacitance sensor 201 of

Figure 4 includes a sensor array 410 (also known as a switch array), relaxation oscillator

350, and a digital counter 420, Sensor array 410 includes a plurality of sensor elements

355(1)-355(N), where N is a positive integer value that represents the number of rows (or

alternatively columns) of the sensor array 410. Each sensor element is represented as a

capacitor, as previously described with respect to Figure 3B. The sensor array 410 is

coupled to relaxation oscillator 350 via an analog bus 401 having a plurality of pins

401(l)-401(N). In one embodiment, the sensor array 410 may be a single-dimension

sensor array including the sensor elements 355(1)-355(N), where N is a positive integer

value that represents the number of sensor elements of the single-dimension sensor array.

The single-dimension sensor array 410 provides output data to the analog bus 401 of the

processing device 210 (e.g., via lines 231). Alternatively, the sensor array 410 may be a

multi-dimension sensor array including the sensor elements 355(1)—355(N), where N is a

positive integer value that represents the number of sensor elements of the multi-
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dimension sensor array. The multi-dimension sensor array 410 provides output data to

the analog bus 401 of the processing device 210 (e.g., via bus 221).

[0065] Relaxation oscillator 350 of Figure 4 includes all the components

described with respect to Figure 3C, and a selection circuit 430. The selection circuit 430

is coupled to the plurality of sensor elements 355(1)-355(N), the reset switch 354, the

current source 352, and the comparator 353. Selection circuit 430 may be used to allow

the relaxation oscillator 350 to measure capacitance on multiple sensor elements (e.g.,

rows or columns). The selection circuit 430 may be configured to sequentially select a

sensor element of the plurality of sensor elements to provide the charge current and to

measure the capacitance of each sensor element. In one exemplary embodiment, the

selection circuit 430 is a multiplexer array of the relaxation oscillator 350. Alternatively,

selection circuit may be other circuitry outside the relaxation oscillator 350, or even

outside the capacitance sensor 201 to select the sensor element to be measured.

Capacitance sensor 201 may include one relaxation oscillator and digital counter for the

plurality of sensor elements of the sensor array. Alternatively, capacitance sensor 201

may include multiple relaxation oscillators and digital counters to measure capacitance on

the plurality of sensor elements of the sensor array. The multiplexer array may also be

used to ground the sensor elements that are not being measured. This may be done in

conjunction with a dedicated pin in the GPlO port 207.

[0066] In another embodiment, the capacitance sensor 201 may be configured to

simultaneously scan the sensor elements, as opposed to being configured to sequentially

scan the sensor elements as described above. For example, the sensing device may
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include a sensor array having a plurality of rows and columns. The rows may be scanned

simultaneously, and the columns may be scanned simultaneously.

[0067] In one exemplary embodiment, the voltages on all of the rows of the

sensor array are simultaneously moved, while the voltages of the columns are held at a

constant voltage, with the complete set of sampled points simultaneously giving a profile

of the conductive object in a first dimension. Next, the voltages on all of the rows are

held at a constant voltage, while the voltages on all the rows are simultaneously moved,

to obtain a complete set of sampled points simultaneously giving a profile of the

conductive object in the other dimension.

[0068] In another exemplary embodiment, the voltages on all of the rows of the

sensor array are simultaneously moved in a positive direction, while the voltages of the

columns are moved in a negative direction. Next, the voltages on all of the rows of the

sensor array are simultaneously moved in a negative direction, while the voltages of the

columns are moved in a positive direction. This technique doubles the effect of any

transcapacitance between the two dimensions, or conversely, halves the effect of any

parasitic capacitance to the ground. In both methods, the capacitive information from the

sensing process provides a profile of the presence of the conductive object to the sensing

device in each dimension. Alternatively, other methods for scanning known by those of

ordinary skill in the art may be used to scan the sensing device.

[0069] Digital counter 420 is coupled to the output of the relaxation oscillator

350. Digital counter 420 receives the relaxation oscillator output signal 356 (Four).

Digital counter 420 is configured to count at least one of a frequency or a period of the

relaxation oscillator output received from the relaxation oscillator.
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[0070] As previously described with respect to the relaxation oscillator 350, when

a finger or conductive object is placed on the switch, the capacitance increases from Cp to

Cp + Cf so the relaxation oscillator output signal 356 (Four) decreases. The relaxation

oscillator output signal 356 (Four) is fed to the digital counter 420 for measurement.

There are two methods for counting the relaxation oscillator output signal 356, frequency

measurement and period measurement. In one embodiment, the digital counter 420 may

include two multiplexers 423 and 424. Multiplexers 423 and 424 are configured to select

the inputs for the PWM 421 and the timer 422 for the two measurement methods,

frequency and period measurement methods. Alternatively, other selection circuits may

be used to select the inputs for the PWM 421 and the time 422. In another embodiment,

multiplexers 423 and 424 are not included in the digital counter, for example, the digital

counter 420 may be configured in one, or the other, measurement configuration.

[0071] In the frequency measurement method, the relaxation oscillator output

signal 356 is counted for a fixed period of time. The counter 422 is read to obtain the

number of counts during the gate time. This method works well at low frequencies where

the oscillator reset time is small compared to the oscillator period. A pulse width

modulator (PWM) 441 is clocked for a fixed period by a derivative of the system clock,

VC3 426 (which is a divider from system clock 425, e.g., 24 MHz). Pulse width

modulation is a modulation technique that generates variable-length pulses to represent

the amplitude of an analog input signal; in this case VC3 426. The output of PWM 421

enables timer 422 (e.g., 16-bit). The relaxation oscillator output signal 356 clocks the

timer 422. The timer 422 is reset at the start of the sequence, and the count value is read

out at the end of the gate period.
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[0072] In the period measurement method, the relaxation oscillator output signal

356 gates a counter 422, which is clocked by the system clock 425 (e. g., 24 MHz). In

order to improve sensitivity and resolution, multiple periods of the oscillator are counted

with the PWM 421. The output of PWM 421 is used to gate the timer 422. In this

method, the relaxation oscillator output signal 356 drives the clock input of PWM 421.

As previously described, pulse width modulation is a modulation technique that generates

variable-length pulses to represent the amplitude of an analog input signal; in this case the

relaxation oscillator output signal 356. The output of the PWM 421 enables timer 422

(e.g., 16-bit), which is clocked at the system clock frequency 425 (e.g., 24 MHz). When

the output of PWM 421 is asserted (e.g., goes high), the count starts by releasing the

capture control. When the terminal count of the PWM 421 is reached, the capture signal

is asserted (e.g., goes high), stopping the count and setting the PWM's interrupt. The

timer value is read in this interrupt. The relaxation oscillator 350 is indexed to the next

switch (e.g., capacitor 351(2)) to be measured and the count sequence is started again.

[0073] The two counting methods may have equivalent performance in sensitivity

and signal-to-noise ratio (SNR). The period measurement method may have a slightly

faster data acquisition rate, but this rate is dependent on software loads and the values of

the switch capacitances. The frequency measurement method has a fixed—switch data

acquisition rate.

[0074] The length of the counter 422 and the detection time required for the

switch are determined by sensitivity requirements. Small changes in the capacitance on

capacitor 351 result in small changes in frequency. In order to find these small changes,

it may be necessary to count for a considerable time.
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[0075] At startup (or boot) the switches (e.g., capacitors 351(1)-(N)) are scanned

and the count values for each switch with no actuation are stored as a baseline array (Cp).

The presence of a finger on the switch is determined by the difference in counts between

a stored value for no switch actuation and the acquired value with switch actuation,

referred to here as An. The sensitivity of a single switch is approximately:

Afl—“f—i (4)

[0076] The value of An should be large enough for reasonable resolution and clear

indication of switch actuation. This drives switch construction decisions.

[0077] . Cf should be as large a fraction of Cp as possible. In one exemplary

embodiment, the fraction of Cf/Cp ranges between approximately 0.01 to approximately

2.0. Alternatively, other fractions may be used for Cf/Cp. Since Cf is determined by

finger area and distance from the finger to the switch‘s conductive traces (through the

over-lying insulator), the baseline capacitance Cp should be minimized. The baseline

capacitance Cp includes the capacitance of the switch pad plus any parasitics, including

routing and chip pin capacitance.

[0078] In switch array applications, variations in sensitivity should be minimized.

If there are large differences in An, one switch may actuate at 1.0 cm, while another may

not actuate until direct contact. This presents a non-ideal user interface device. There are

numerous methods for balancing the sensitivity. These may include precisely matching

on-board capacitance with PC trace length modification, adding balance capacitors on

each switch's PC board trace, and/or adapting a calibration factor to each switch to be

applied each time the switch is tested.
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[0079] In one embodiment, the PCB design may be adapted to minimize

capacitance, including thicker PCBs where possible. In one exemplary embodiment, a

0.062 inch thick PCB is used. Alternatively, other thicknesses may be used, for example,

a 0.015 inch thick PCB.

[0080] It should be noted that the count window should be long enough for An to

be a “significant number.” In one embodiment, the "significant number" can be as little

as 10, or alternatively, as much as several hundred. In one exemplary embodiment, where

Cf is 1.0% of Cp (a typical "weak" switch), and where the switch threshold is set at a

count value of 20, n is found to be:

n =‘An .C—f = 2000 (5)
Cp

[0081] Adding some margin to yield 2500 counts, and running the frequency

measurement method at 1.0 MHZ, the detection time for the switch is 2.5 microseconds.

In the frequency measurement method, the frequency difference between a switch with

and without actuation (i.e., CP + CF vs. CP) is approximately:

  

An : tcount . lC sz (6)
vTI-l CP

[0082] This shows that the sensitivity variation between one channel and another

is a function of the square of the difference in the two channels' static capacitances. This

sensitivity difference can be compensated using routines in the high-level Application

Programming Interfaces (APIs).

[0083] In the period measurement method, the count difference between a switch

with and without actuation (i.e., CP+CF vs. CP) is approximately:
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%’ fSyxClk (7)
'c

An = NPerindi' .

[0084] The charge currents are typically lower and the period is longer to increase

sensitivity, or the number of periods for which fSysClk is counted can be increased. In

either method, by matching the static (parasitic) capacitances Cp of the individual

switches, the repeatability of detection increases, making all switches work approximately

at the same difference. Compensation for this variation can be done in software at

runtime. The compensation algorithms for both the frequency method and period method

may be included in the high-level APIs.

[0085] Some implementations of this circuit use a current source programmed by

a fixed-resistor value. If the range of capacitance to be measured changes, external

components, (i.e., the resistor) should be adjusted.

[0086] Using the multiplexer array 430, multiple sensor elements may be

sequentially scanned to provide current to and measure the capacitance from the

capacitors (e.g., sensor elements), as previously described. In other words, while one

sensor element is being measured, the remaining sensor elements are grounded using the

GPIO port 207. This drive and multiplex arrangement bypasses the existing GPIO to

connect the selected pin to an internal analog multiplexer (mux) bus. The capacitor

charging current (e. g., current source 352) and reset switch 353 are connected to the

analog mux bus. This may limit the pin-count requirement to simply the number of

switches (e.g., capacitors 351(1)-351(N)) to be addressed. In one exemplary

embodiment, no external resistors or capacitors are required inside or outside the

processing device 210 to enable operation.
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[0087] The capacitor charging current for the relaxation oscillator 350 is

generated in a register programmable current output DAC (also known as IDAC).

Accordingly, the current source 352 is a current DAC or IDAC. The IDAC output current

may be set by an 8-bit value provided by the processing device 210, such as from the

processing core 202. The 8~bit value may be stored in a register or in memory.

[0088] Estimating and measuring PCB capacitances may be difficult; the

oscillator-reset time may add to the oscillator period (especially at higher frequencies);

and there may be some variation to the magnitude of the lDAC output current with

operating frequency. Accordingly, the optimum oscillation frequency and operating

current for a particular switch array may be determined to some degree by

experimentation.

[0089] In many capacitive switch designs the two "plates" (e.g., 301 and 302) of

the sensing capacitor are actually adjacent sensor elements that are electrically isolated

(e.g., PCB pads or traces), as indicated in Figure 3A. Typically, one of these plates is

grounded. Layouts for touch-sensor slider (e. g., linear slide switches) and touch—sensor

pad applications have switches that are immediately adjacent. In this case, all of the

switches that are not active are grounded through the GPIO 207 of the processing device

210 dedicated to that pin. The actual capacitance between adjacent plates is small (Cp),

but the capacitance of the active plate (and its PCB trace back to the processing device

210) to ground, when detecting the presence of the conductive object 303, may be

considerably higher (Cp + Cf). The capacitance of two parallel plates is given by the

following equation:

A

C=€0-£R'3=£R-8.85'EpF/m (8)
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[0090] The dimensions of equation (8) are in meters. This is a very simple model

of the capacitance. The reality is that there are fringing effects that substantially increase

the switch-to—ground (and PCB trace-to-ground) capacitance. .

[0091] Switch sensitivity (i.e., actuation distance) may be increased by one or

more of the following: 1) increasing board thickness to increase the distance between the

active switch and any parasitics; 2) minimizing PC trace routing underneath switches; 3)

utilizing a grided ground with 50% or less fill if use of a ground plane is absolutely

necessary; 4) increasing the spacing between switch pads and any adjacent ground plane;

5) increasing pad area; 6) decreasing thickness of any insulating overlay; or 7) verifying

that there is no air-gap between the PC pad surface and the touching finger.

[0092] There is some variation of switch sensitivity as a result of environmental

factors. A baseline update routine, which compensates for this variation, may be

provided in the high—level APIs.

[0093] Sliding switches are used for control requiring gradual adjustments.

Examples include a lighting control (dimmer), volume control, graphic equalizer, and

speed control. These switches are mechanically adjacent to one another. Actuation of

one switch results in partial actuation of physically adjacent switches. The actual position

in the sliding switch is found by computing the centroid location of the set of switches

activated.

[0094] In applications for touch-sensor sliders (e.g., sliding switches) and touch-

sensor pads it is often necessary to determine finger (or other capacitive object) position

to more resolution than the native pitch of the individual switches. The contact area of a

finger on a sliding switch or a touch-pad is often larger than any single switch. In one
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embodiment, in order to calculate the interpolated position using a centroid, the array is

first scanned to verify that a given switch location is valid. The requirement is for some

number of adjacent switch signals to be above a noise threshold. When the strongest

signal is found, this signal and those immediately adjacent are used to compute a

centroid:

- - ‘— + .' , . '
Centroid =W (9)

rt,._l + nil + ”m

[0095] The calculated value will almost certainly be fractional. In order to report

the centroid to a specific resolution, for example a range of 0 to 100 for 12 switches, the

centroid value may be multiplied by a calculated scalar. It may be more efficient to

combine the interpolation and scaling operations into a single calculation and report this

result directly in the desired scale. This may be handled in the high-level APIs.

Alternatively, other methods may be used to interpolate the position of the conductive

object.

[0096] A physical touchpad assembly is a multi-layered module to detect a

conductive object. In one embodiment, the multi-layer stack-up of a touchpad assembly

includes a PCB, an adhesive layer, and an overlay. The PCB includes the processing

device 210 and other components, such as the connector to the host 250, necessary for

operations for sensing the capacitance. These components are on the non-sensing side of

the PCB. The PCB also includes the sensor array on the opposite side, the sensing side of

the PCB. Alternatively, other multi-layer stack—ups may be used in the touchpad

assembly.
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[0097] The PCB may be made of standard materials, such as FR4 or KaptonTM

(e.g., flexible PCB). In either case, the processing device 210 may be attached (e.g.,

soldered) directly to the sensing PCB (e.g., attached to the non-sensing side of the PCB).

The PCB thickness varies depending on multiple variables, including height restrictions

and sensitivity requirements. In one embodiment, the PCB thickness is at least

approximately 0.3 millimeters (mm). Alternatively, the PCB may have other thicknesses.

It should be noted that thicker PCBs may yield better results. The PCB length and width

is dependent on individual design requirements for the device on which the sensing

device is mounted, such as a notebook or mobile handset.

[0098] The adhesive layer is directly on top of the PCB sensing array and is used

to affix the overlay to the overall touchpad assembly. Typical material used for

connecting the overlay to the PCB is non—conductive adhesive such as 3M 467 or 468. In

one exemplary embodiment, the adhesive thickness is approximately 0.05 mm.

Alternatively, other thicknesses may be used.

[0099] The overlay may be non-conductive material used to protect the PCB

circuitry to environmental elements and to insulate the user’s finger (e.g., conductive

object) from the circuitry. Overlay can be ABS plastic, polycarbonate, glass, or MylarTM.

Alternatively, other materials known by those of ordinary skill in the art may be used. In

one exemplary embodiment, the overlay has a thickness of approximately 1.0 mm. In

another exemplary embodiment, the overlay thickness has a thickness of approximately

2.0 mm. Alternatively, other thicknesses may be used.

[00100] The sensor array may be a grid-like pattern of sensor elements (e.g.,

capacitive elements) used in conjunction with the processing device 210 to detect a
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presence of a conductive object, such as finger, to a resolution greater than that which is

native. The touch-sensor pad layout pattern maximizes the area covered by conductive

material, such as copper, in relation to spaces necessary to define the rows and columns

of the sensor array.

[00101] Figure 5A illustrates a top-side View of one embodiment of a sensor array

having a plurality of sensor elements for detecting a presence of a conductive obj ect 303

on the sensor array 500 of a touch—sensor pad. Touch-sensor pad 220 includes a sensor

array 500. Sensor array 500 includes a plurality of rows 504(1)-504(N) and a plurality of

columns 505(l)-505(M), where N is a positive integer value representative of the number

of rows and M is a positive integer value representative of the number of columns. Each

row includes a plurality of sensor elements 503(1)—503(K), where K is a positive integer

value representative of the number of sensor elements in the row. Each column includes

a plurality of sensor elements 501(1)—501(L), where L is a positive integer value

representative of the number of sensor elements in the column. Accordingly, sensor array

is an N x M sensor matrix. The N x M sensor matrix, in conjunction with the processing

device 210, is configured to detect a position of a presence of the conductive object 303

in the x-, and y-directions.

[00102] Figure 5B illustrates a top—side view of one embodiment of a sensor array

having a plurality of sensor elements for detecting a presence of a conductive object 303

on the sensor array 550 of a touch-sensor slider. Touch-sensor slider 230 includes a

sensor array 550. Sensor array 550 includes a plurality of columns 504(1)-504(M), where

M is a positive integer value representative of the number of columns. Each column

includes a plurality of sensor elements 501(1)-501(L), where L is a positive integer value
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representative of the number of sensor elements in the column. Accordingly, sensor array

is a 1 x M sensor matrix. The 1 x M sensor matrix, in conjunction with the processing

device 210, is configured to detect a position of a presence of the conductive object 303

in the x-direction. It should be noted that sensor array 500 may be configured to function

as a touch-sensor slider 230.

[00103] Alternating columns in Figure 5A correspond to x- and y-axis elements.

The y-axis sensor elements 503(1)—503(K) are illustrated as black diamonds in Figure 5A,

and the x-axis sensor elements 501(1)-501(L) are illustrated as white diamonds in Figure

5A and Figure 5B. It should be noted that other shapes may be used for the sensor

elements. In another embodiment, the Columns and row may include vertical and

horizontal bars (e.g., rectangular shaped bars); however, this design may include

additional layers in the PCB to allow the vertical and horizontal bars to be positioned on

the PCB so that they are not in contact with one another.

[00104] Figure 5C and 5D illustrate top-side and side views of one embodiment of

a two-layer touch-sensor pad. Touch-sensor pad, as illustrated in Figure 5C and 5D,

include the first two columns 505(1) and 505(2), and the first four rows 504(1)-504(4) of

sensor array 500. The sensor elements of the first column 501(1) are connected together

in the top conductive layer 575, illustrated as hashed diamond sensor elements and

connections. The diamond sensor elements of each column, in effect, form a chain of

elements. The sensor elements of the second column 501(2) are similarly connected in

the top conductive layer 575. The sensor elements of the first row 504(1) are connected

together in the bottom conductive layer 575 using vias 577, illustrated as black diamond

sensor elements and connections. The diamond sensor elements of each row, in effect,
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form a chain of elements. The sensor elements of the second, third, and fourth rows

504(2)-504(4) are similarly connected in the bottom conductive layer 576.

[00105] As illustrated in Figure 5D, the top conductive layer 575 includes the

sensor elements for both the columns and the rows of the sensor array, as well as the

connections between the senor elements of the columns of the sensor array. The bottom

conductive layer 576 includes the conductive paths that connect the sensor elements of

the rows that reside in the top conductive layer 575. The conductive paths between the

sensor elements of the rows use vias 577 to connect to one another in the bottom

conductive layer 576. Vias 577 go from the top conductive layer 575, through the

dielectric layer 578, to the bottom conductive layer 576. Coating layers 579 and 589 are

applied to the surfaces opposite to the surfaces that are coupled to the dielectric layer 578

on both the top and bottom conductive layers 575 and 576.

[00106] It should be noted that the space between coating layers 579 and 589 and

dielectric layer 578, which does not include any conductive material, may be filled with

the same material as the coating layers or dielectric layer. Alternatively, it may be filled

with other materials.

[00107] It should be noted that the present embodiments are not be limited to

connecting the sensor elements of the rows using vias to the bottom conductive layer 576,

but may include connecting the sensor elements of the columns using vias to the bottom

conductive layer 576. Furthermore, the present embodiments are not limited two-layer

configurations, but may include disposing the sensor elements on multiple layers, such as

three- or four-layer configurations.
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[00108] When pins are not being sensed (only one pin is sensed at a time), they are

routed to ground. By surrounding the sensing device (e.g., touch—sensor pad) with a

ground plane, the exterior elements have the same fringe capacitance to ground as the

interior elements.

[00109] In one embodiment, an IC including the processing device 210 may be

directly placed on the non-sensor side of the PCB. This placement does not necessary

have to be in the center. The processing device IC is not required to have a specific set of

dimensions for a touch-sensor pad, nor a certain number of pins. Alternatively, the IC

may be placed somewhere external to the PCB.

[00110] Figure 6A illustrates one embodiment of a single sensor element of a

sensing device that has three keyboard keys assigned to pre-defined areas of the sensing

device. Sensor element 601 is a diamond-shaped sensor element of a sensing device.

Keyboard keys, A-C 603(1)-603(3), are assigned pre-defined areas of the sensing device.

In this embodiment, the keyboard keys 603(1)-603 (3) correspond to pre—defined areas that

are disposed in a horizontal line along a center line of the diamond-shaped sensor

element, sensor element 601. Alternatively, the pre-defined areas of keyboard keys

603(1)-603(3) may be disposed in other configurations on the sensing device. It should

be noted that the gaps between the pre-defined areas (represented as square buttons) are

merely for illustration and description purposes, and accordingly, the keyboard keys may

be assigned adjacent to one another without any space between the keyboard keys.

[00111] In one embodiment, the keyboard keys may be assigned to pre-defined

areas of the sensing area using a data structure. For example, the data structure may be a

key-mapping data structure. The data structure may include positional data of the pre-

-37- Attorney Docket No.: 16820P442

BLACKBERRY EX. 1010, pg. 296



BLACKBERRY EX. 1010, pg. 297

defined areas of the keyboard keys. The positional data may be the x- and y—coordinate

ranges of the pre—defined areas of the keyboard keys. Accordingly, after the location of

the conductive object that is present on the sensing device is determined, the position of

the conductive object may be compared with the positional data of the pre—defined areas

of the data structure to determine which keyboard key has been pressed. After

determining which keyboard key has been pressed, the keyboard data that corresponds to

the pressed key can be sent to a host or other component that is external to the processing

device. In one embodiment, the data structure may be pro—determined and stored in

memory of the processing device. The data structure may be a look-up table.

Alternatively the data structure may be defined during operation of the processing device.

This may be used to calibrate the pre-defined areas of the sensing device.

[00112] Sensor element 601 may be coupled to additional sensor elements in the

sensing device, such as to other sensor elements in the same row or column.

Furthermore, it should be noted that the embodiments described herein are not limited to

being diamond shaped, but may include other shapes, such hexagons, octagons, squares,

rectangles, triangles, circles, ovals, or the like.

[00113] Figure 6B illustrates one embodiment of a processing device 210 coupled

to a sensing device that has a capacitance sensor matrix 600 and multiple keyboard keys

604(0)—604(47) assigned to pre-defined areas of the sensing device. Capacitance sensor

matrix 600 includes two rows 606(0) and 606(1) and two columns 606(2) and 606(3).

Both the rows and columns have 3 sensor elements each. Row 606(0) and 606(1) are

coupled to processing device 210 using capacitance sensing pins 605(0) and 605(1),

respectively. Column 606(2) and 606(3) are coupled to processing device 210 using
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capacitance sensing pins 605(2) and 605(3), respectively. Keyboard keys 604(O)-604(47)

are assigned to pre-defined areas of the sensing device. In particular, keyboard key B0 is

assigned to be in the upper-left most keyboard key of the sensor matrix 600, and the

keyboard key B47 is assigned to be in the lower-right most keyboard key of the sensor

matrix 600. These keyboard keys may be assigned to represent different keyboard keys,

such as alphanumeric characters, function keys, and the like.

[00114] As previously described, after the keyboard keys have been assigned a pre-

defined area of the sensing device, a presence of a conductive object can be detected on

the sensing device. The processing device determines the position of the presence of the

conductive object, and selects which keyboard key has been pressed based on the pre-

defined areas and the position of the presence of the conductive object. Selecting the

keyboard may include comparing the position with the pre-defined areas. Once the

keyboard key has been selected, the processing device may output keyboard data that

corresponds to the selected key to a component external to the processing device. The

component may be a processor, a driver of a processor, or an embedded controller.

[00115] In one embodiment, the position of the presence of the conductive object

may be determined by measuring a capacitance (e.g., or capacitance variation) of each

row (e.g., 606(0) and 606(1)) of sensor elements of the capacitance sensor matrix 600,

and determining a first dimension position (e.g., y—coordinate location) based on the

measured capacitance of the rows of sensor elements. Similarly, a capacitance of each

column (e.g., 606(2) and 606(3)) of sensor elements of the capacitance sensor matrix 600

can be measured to determine a second dimension position (e.g., x-coordinate location)

based on the measured capacitance of the columns of sensor elements. The position of
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the detected presence of the conductive object is determined using the first and second

dimension positions.

[00116] As described above, the keyboard keys 604(0)-604(47) can be assigned to

pre—defined areas using a data structure. After determining the position of the conductive

object, the processing device can compare the position with the pre-defined areas of the

data structure to select which keyboard key has been pressed.

[00117] This embodiment includes 3 x 3 capacitance sensor matrix. However, it

should be noted that other dimensions may be used to detect the presence of the

conductive object. Similarly, it should be noted that the embodiments are not limited to

48 buttons, or the configuration of the 48 buttons in a 6 x 8 matrix, but may include any

number of keyboard keys, such as 2 to 107 keyboard keys, and other configurations (such

as illustrated in Figure 6C). It is also contemplated that a keyboard having more than 107

keyboard keys may be implemented using a capacitance sensor matrix, as described

herein.

[00118] Figure 6C illustrates one embodiment of processing device 210 coupled to

a sensing device that has a capacitance sensor matrix 650 and keyboard keys A-Z 606(0)-

606(25) assigned to pre-defined areas of the sensing device. Capacitance sensor matrix

600 includes eight rows 504(1)-504(8) and eight columns 505(1)-505(8). The rows and

columns have 8 sensor elements each, sensor elements 501(1)-501(8) and 503(1)-503(8).

Rows 504(1)—504(8) are coupled to processing device 210 using capacitance sensing pins,

conductive traces 502. Columns 505(1)—505(8) are coupled to processing device 210

using capacitance sensing pins, conductive traces 502. Since sensor matrix 650 is an 8 x

8 matrix, there are 16 total capacitance sensing pins that couple the sensor matrix 650 to
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the processing device 210. Keyboard keys 606(0)-606(25), which represent the letters A

to Z of the alphabet, are assigned to pre-defined areas of the sensing device. In particular,

the keyboard keys are assigned to the upper-left most area of the sensing device. In one

embodiment, the remaining surface area of the sensing device that is not assigned pre-

defined areas of keyboard keys may be used for other functionality, such as cursor

positioning, or the like. Alternatively, the remaining surface area may be assigned

additional keyboard keys. It should also be noted that the 26 keys represented in Figure

6C may be different keyboard keys than those 26 keys, such as alphanumeric characters

of other languages, function keys, and the like.

[00119] As previously described, after the keyboard keys have been assigned a pre-

defined area of the sensing device, a presence of a conductive object can be detected on

the sensing device. In‘this embodiment, the conductive object 303 is detected in the pre—

defined area of the keyboard key C 606(2). In particular, the processing device 210

determines the position of the presence of the conductive object 303, and selects the

keyboard key C 606(2), which has been pressed, based on the pre-defined areas and the

position of the presence of the conductive object 303. Selecting the keyboard may

include comparing the position with the pre—defined areas, determining that the keyboard

key C 606(2) has been pressed. Once the keyboard key C has been selected, the

processing device may output keyboard data that corresponds to the keyboard key C to a

component external to the processing device. The component may be a processor, a

driver of a processor, or an embedded controller.

[00120] In this embodiment, similar method as to those described above may be

used to determine the position of the presence of the conductive object 303. Similarly, as
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described above, the keyboard keys 606(0)-606(25) can be assigned to pre-defined areas

using a data structure. After determining the position of the conductive object 303, the

processing device 210 can compare the position with the pre-defined areas of the data

structure to select which keyboard key has been pressed; in this case, keyboard key C

606(2).

[00121] Figure 6D illustrates one embodiment of a handheld device 675 having a

keyboard 678. Handheld device 675 includes display 676, buttons 677(1)—677(3), and

keyboard 678. Display 676 may be a liquid crystal display (LCD) or other displays

known by those of ordinary skill in the art. Display 676 may be used to display video,

graphics, text, or the like. Alternatively, display 676 may be used as a graphical user

interface (GUI). The GUI may be implemented with a touch-screen display. This touch—

screen display may be resistive or capacitive type sensing.

[00122] Buttons 677(1)—677(3) are additional buttons for the handheld device.

These buttons may be mechanical buttons, or alternatively, may be capacitance sensing

buttons. These buttons may be used to provide additional button functionality to the

handheld device. In another embodiment, the buttons may be incorporated with the

keyboard 678, or not included at all in the handheld device 675.

[00123] As previously described, by implementing the keyboard in a touch—screen

display, the real estate of the screen of display 676 is reduced. In order to not reduce the

screen of display 676, handheld device 675 includes a keyboard 678 in addition to the

display 676. Keyboard 678 includes a capacitance sensor matrix, as described in the

embodiments herein. They keyboard 678 may have multiple keys, for example, 48, 83,

84, 101, 102, 104, 105, 107, or more keyboard keys (as described in more detail below).
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They keyboard 678 may have a layout, such as QWERTY, Dvorak, foreign-language

layouts (e. g. "keyboard AZERTY" in French—speaking countries), a space—cadet, or APL

keyboard layouts. Alternatively, other customized layouts may be used.

[00124] In one embodiment, the keyboard 678 may be a PC keyboard. The PC

keyboard has evolved over time to include more keys. For example, the PC/XT keyboard

layout has 83 keyboard keys. It includes original left hand side function key (F key)

columns with 10 keys F1 through F10. These types of keyboards may not be compatible

with later keyboard types. The PC/AT keyboard layout includes 84 keys, and the 84Lh key

is the system request key (e.g., Syqu). The numerical block is clearly separated from the

main keyboard, and they PC/AT layout includes indicator LEDs for

Caps/Scroll/NumLock. One enhanced keyboard layout includes 101 keyboard keys. This

enhanced layout includes additional navigation and control keys, 12 function keys in row

along the top of the main keyboard, often grouped as F1-F4, F5-F8, and F9—12. Another

enhanced layout includes 102 keyboard keys. This layout is similar to the layout of 101

keys, but includes an additional key to the right of the left Shift key for European layouts.

Another enhanced layout is the Windows® keyboard layout, which includes additional

keys for the Windows® key (which provides a shortcut to open the “Start” menu in

Windows® standard Explorer shell) and menu keys. Correspondingly, the European

layouts included 105 keys for the additional key to the right of the left Shift key. An

additional enhanced layout includes 107 keyboard keys, which includes the additional

keys, such as Wake, Sleep, and Power keys for power management functionality.

Alternatively, there are additional enhanced layouts that are called multimedia keyboard

layouts, which may offer additional buttons to the 104 or 107 “standard” keys, often
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providing volume control, media player buttons, and miscellaneous user-configurable

shortcuts, e.g., to email clients, web browsers, document folders, applications, etc. It

should be noted that the embodiments described herein are not limited to PC keyboards,

and PC keyboard keys, but may include other keyboard keys for other platforms and other

systems.

[00125] In one embodiment, handheld device 675 is a mobile handset.

Alternatively, handheld device 675 may be PDA, Smartphone, or laptop. Alternatively,

the embodiments described herein may be used in a keyboard, a television, a remote

control, a display, a handheld multi-media device (e.g., MP3 player), a handheld video

player, a handheld gaming device, a control panel, or the like.

[00126] In one embodiment, the keyboard 678 may include a capacitance sensor

matrix, as describe above, and both keyboard keys and cursor positioning may be

implemented on the same sensor matrix. Alternatively, the processing device may be

coupled to both the sensor matrix of a keyboard, and an additional user input device, such

as a cursor positioning device, a touch-sensor pad, touch—sensor slider, touch-sensor

button, mouse, touch-screen display, or the like.

[00127] In one embodiment, the keyboard 678 can be implemented within a

surface area on a device, such as a handheld device. For example, the keyboard 678 may

be a standard PC keyboard (e.g., including 101 to 107 keyboard keys) and may be

implemented within a 3 cm x 3cm surface area. For example, keyboard 678 may have a

height 679 of 3 cm, and a width 680 of 3 cm. Alternatively, the keyboard 678 may have

other dimensions within the same surface area. In another embodiment, the keyboard key
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678 may be implemented within a surface are less than 10 cm x 10 cm. Alternatively,

other surface areas may be used to implement the keyboard keys of keyboard 678.

[00128] In one embodiment, the keyboard 678 may be a standard PC keyboard

(e.g, including 101 to 107 keyboard keys). The sensing device, which includes keyboard

678, is coupled to processing device 210 using less than 21 capacitance sensing pins.

Alternatively, keyboard 678 may include 48 keyboard keys, and the processing device

210 is coupled to the sensing device, which includes the 48 keyboard keys assigned to

pre-defined areas of the sensing device, using 4 capacitance sensing pins. In another

embodiment, the keyboard 678 includes 101 keyboard keys and the processing device 210

is coupled to the sensing device using less than 12 capacitance sensing pins.

Alternatively, the keyboard 678 includes 107 keyboard keys and the processing device

210 is coupled to the sensing device using less than 21 capacitance sensing pins. In

another embodiment, the keyboard 67 8 includes 107 keyboard keys and the processing

device 210 is coupled to the sensing device using less than 12 capacitance sensing pins.

[00129] Figure 7 illustrates a flowchart 700 of one embodiment of a method for

detecting a position of a pressed key on a sensing device. Method 700 includes, first,

defining the pre—defined areas of the keyboard keys on the sensing device. This may be

done by defining a key-mapping data structure, operation 701. The data structure may

include positional data of the pre-defined areas of the keyboard keys. The positional data

may be the x- and y-coordinate ranges of the pre-defined areas of the keyboard keys. For

example, the keyboard key A can be defined as having x- and y-coordinate ranges, such

as {1<x<3, 7<y<9}, the keyboard key B can be defined as having different x- and y-

coordinate range, such as {4<x<6, 7<y<9}, and so on for the additional keyboard keys.
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Next, the processing device scans and measures the columns of the capacitance sensing

matrix, operation 702, to determine the x-coordinate of the detected presence of the

conductive object on the sensing device, operation 703. This may be done using the

embodiments of described herein with respect to Figures 3A-3C, and 4. For example,

determining the x-coordinate may result in x = 4.8. Next, the processing device scans and

measures the rows of the capacitance sensing matrix, operation 704, to determine the y-

coordinate of the detected presence of the conductive object on the sensing device,

operation 704. This may also be done using the embodiments of described herein with

respect to Figures 3A—3C, and 4. For example, determining the x-coordinate may result

in y = 8.1. Next, using the x- and y«coordinate positions of the conductive object, the

position of the conductive object may be compared with the positional data of the pre-

defined areas of the data structure to determine which keyboard key has been pressed,

operation 706. This may be done using a look-up table to determine the pre-defined area

of the keyboard key that was pressed within the key-mapping data structure.

Accordingly, the look-up results of the data structure are output from the processing

device. In the example where x = 4.8, and y = 8.1, the position of the detected presence

falls within the range of pre-defined area of keyboard key B. Accordingly, the key B is

output in response to these measurements of the sensing device.

[00130] Alternatively, the method may be performed in different orders, such as

measuring the rows before the columns, or measuring both rows and columns before

making the determination of the x- and y—coordinates.

[00131] Figure 8 illustrates a table of one exemplary embodiment of output

positions of multiple keyboard keys. Table 800 includes the output positions 804 of
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multiple keyboard keys. Table 800 includes three entries for each column, the key 801,

x-coordinate position 802, and y-coordinate position 803. The x- and y-coordinate

positions 801 and 802 are the values of the positions determined by measuring the

capacitance (e.g., capacitance variation) on the rows and columns of the capacitance

sensor matrix. The x- and y-coordinate positions 801 and 802 are used to determine the

keyboard key 801 that was pressed. This may be done by comparing the x- and y-

coordinate positions 801 and 802 to the pre-defined areas of a key-mapping data

structure. For example, the first row of the first column includes the results from

determining that the conductive object is present on the sensing device at x-coordinate

position of 17 (hex) and y-coordinate position of 08 (hex). Using these coordinate

positions, it is determined that the key 801 that is pressed is the keyboard key P.

[00132] Embodiments of the present invention, described herein, include various

operations. These operations may be performed by hardware components, software,

firmware, or a combination thereof. As used herein, the term “coupled to” may mean

coupled directly or indirectly through one or more intervening components. Any of the

signals provided over various buses described herein may be time multiplexed with other

signals and provided over one or more common buses. Additionally, the interconnection

between circuit components or blocks may be shown as buses or as single signal lines.

Each of the buses may alternatively be one or more single signal lines and each of the

single signal lines may alternatively be buses.

[00133] Certain embodiments may be implemented as a computer program product

that may include instructions stored on a machine-readable medium. These instructions

may be used to program a general-purpose or special-purpose processor to perform the
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described operations. A machine-readable medium includes any mechanism for storing

or transmitting information in a form (e.g., software, processing application) readable by

a machine (e.g., a computer). The machine—readable medium may include, but is not

limited to, magnetic storage medium (e.g., floppy diskette); optical storage medium (e. g.,

CD—ROM); magneto-optical storage medium; read-only memory (ROM); random~access

memory (RAM); erasable programmable memory (e.g., EPROM and EEPROM); flash

memory; electrical, optical, acoustical, or other form of propagated signal (e.g., carrier

waves, infrared signals, digital signals, etc.); or another type of medium suitable for

storing electronic instructions.

[00134] Additionally, some embodiments may be practiced in distributed

computing environments where the machine-readable medium is stored on and/or

executed by more than one computer system. In addition, the information transferred

between computer systems may either be pulled or pushed across the communication

medium connecting the computer systems.

[00135] Although the operations of the method(s) herein are shown and described

in a particular order, the order of the operations of each method may be altered so that

certain operations may be performed in an inverse order or so that certain operation may

be performed, at least in part, concurrently with other operations. In another

embodiment, instructions or sub-operations of distinct operations may be in an

intermittent and/or alternating manner.

[00136] In the foregoing specification, the invention has been described with

reference to specific exemplary embodiments thereof. It will, however, be evident that

various modifications and changes may be made thereto without departing from the
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broader spirit and scope of the invention as set forth in the appended claims. The

specification and drawings are, accordingly, to be regarded in an illustrative sense rather

than a restrictive sense.
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CLAIMS

What is claimed is:

1. A method, comprising:

assigning a plurality of keyboard keys into pre-defined areas of a sensing device

having a plurality of sensor elements and a plurality of capacitance sensing pins to couple

the sensing device to a processing device;

detecting a presence of a conductive object on the sensing device;

determining a position of the presence of the conductive object on the sensing

device; and

selecting a keyboard key of the plurality of keyboard keys based on the position of

the presence of the conductive object and the pre-defined areas of the sensing device.

2. The method of claim 1, wherein selecting the keyboard key comprises comparing

the position of the conductive object with the pre-defined areas.

3. The method of claim 1, further comprising outputting keyboard data

corresponding to the selected key from the processing device to a component external to

the processing device.

4. The method of claim 1, wherein determining the position of the conductive object

comprises:

measuring a capacitance of each row of sensor elements of a capacitance sensor

matrix of the sensing device;
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determining a first dimension position based on the measured capacitance of the

rows of sensor elements;

measuring a capacitance of each column of sensor elements of the capacitance

sensor matrix; and

determining a second dimension position based on the measured capacitance of

the columns of sensor elements, wherein determining the position of the detected

presence is determined using the first and second dimension positions.

5. The method of claim 3, wherein assigning the plurality of keyboard keys into pre-

defined areas comprises defining a data structure comprising positional data of the pre-

defined areas of the plurality of keyboard keys, wherein selecting the keyboard key

comprises comparing the position of the conductive object with the positional data of the

pre-defined areas of the data structure to determine a pressed key of the plurality of

keyboard keys, and wherein outputting the keyboard data comprises outputting keyboard

data that corresponds to the pressed key.

6. An apparatus, comprising:

a sensing device comprising a plurality of sensor elements to detect a presence of

a conductive object on the sensing device, wherein a plurality of keyboard keys are

assigned to pre-defined areas of the sensing device; and

a processing device coupled to the sensing device using capacitance sensing pins,

wherein the processing device is operable to determine a position of the presence of the

conductive object on the sensing device, and to select a keyboard key of the plurality of
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keyboard keys based on the position of the presence of the conductive object and the pre-

defined areas of the sensing device.

7. The apparatus of claim 6, wherein the plurality of keyboard keys are a personal

computer (PC) keyboard, and wherein the processing device is coupled to the sensing

device using less than 21 capacitance sensing pins.

8. The apparatus of claim 6, wherein the plurality of keyboard keys comprises

approximately 48 keyboard keys, and wherein the processing device is coupled to the

sensing device using 4 capacitance sensing pins.

9. The apparatus of claim 6, wherein the plurality of keyboard keys comprises

approximately 101 keyboard keys, and wherein the processing device is coupled to the

sensing device using less than 12 capacitance sensing pins.

10. The apparatus of claim 6, wherein the plurality of keyboard keys comprises

approximately 107 keyboard keys, and wherein the processing device is coupled to the

sensing device using less than 21 capacitance sensing pins.

11. The apparatus of claim 6, wherein the plurality of keyboard keys comprises

approximately 107 keyboard keys, and wherein the processing device is coupled to the

sensing device using less than 12 capacitance sensing pins.
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12. The apparatus of claim 6, wherein a total surface area of the assigned keyboard

keys is less than approximately 10 centimeters (cm) by 10 cm.

13. The apparatus of claim 6, wherein a total surface area of the assigned keyboard

keys is approximately 3 centimeters (cm) by 3 cm.

14. The apparatus of claim 6, wherein the sensing device comprises a capacitance

sensor matrix comprising the plurality of sensor elements configured in rows and

columns to detect the presence of the conductive object on the sensing device, and

wherein the plurality of keyboard keys are assigned to the pre-defined areas of the

capacitance sensor matrix.

15. The apparatus of claim 14, wherein the processing device comprises one or more

capacitance sensors coupled to the capacitance sensor matrix, wherein the one or more

capacitance sensors are operable to measure a capacitance of each row of sensor elements

of the capacitance sensor matrix, and to measure a capacitance of each column of sensor

elements of the capacitance sensor matrix, and wherein the processing device is operable

to determine the position of the presence of the keyboard key using the measured

capacitance of the rows and columns of sensor elements of the capacitance sensor matrix.

16. The apparatus of claim 15, wherein the one or more capacitance sensors are

relaxation oscillators, wherein each relaxation oscillator comprises:

a current source to provide a charge current to the plurality of sensor elements;
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a selection circuit coupled to the plurality of sensor elements and the current

source, wherein the selection circuit is operable to sequentially select a sensor element of

the plurality of sensor elements to provide the charge current and to measure the

capacitance of each sensor element of the sensing device;

a comparator coupled to the current source and the selection circuit, wherein the

comparator is operable to compare a voltage on the selected sensor element and a

threshold voltage; and

a reset switch coupled to the comparator, current source, and selection circuit,

wherein the reset switch is operable to reset the charge current on the selected sensor

element, wherein the one or more capacitance sensors further comprise a digital counter

coupled to the relaxation oscillator, wherein the digital counter is operable to count at

least one of a frequency of an oscillator output or a period of the oscillator received from

the relaxation oscillator.

17. The apparatus of claim 6, further comprising a component external to the

processing device, wherein the processing device is operable to send keyboard data to the

component that corresponds to the selected keyboard key.

18. The apparatus of claim 17, wherein the component external to the processing

device is at least one of a processor, a driver of a processor, or an embedded controller.

19. The apparatus of claim 17, wherein the keyboard data comprises is at least one of

a keyboard data signal, or a keyboard data command.
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20. The apparatus of claim 6, wherein the sensing device is mounted on a mobile

handset.

21. The apparatus of claim 6, wherein the processing device is coupled to an

additional user input device, and wherein the additional input device is at least one of a

cursor positioning device, a touch-sensor pad, a touch-sensor slider, a touch-sensor

button, mouse, or a touch-screen display.

22. An apparatus, comprising:

a sensing device comprising a plurality of sensor elements to detect a presence of

a conductive object on the sensing device, wherein a plurality of keyboard keys are

assigned to pre-defined areas of the sensing device;

means for determining a position of the presence of the conductive object on the

sensing device; and

means for selecting a keyboard key of the plurality of keyboard keys based on the

position of the presence of the conductive object and the pre-defined areas of the sensing

device.

23. The apparatus of claim 22, further comprising means for assigning the plurality of

keyboard keys into the pre—defined areas of the sensing device.

24. The apparatus of claim 22, further comprising means for reducing a number of

capacitance sensing pins used to connect the sensing device to the means for determining

the position of the conductive object.
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25. The apparatus of claim 22, further comprising means for reducing a total surface

area of the sensing device while maintaining a number of keyboard keys on a device.

26. The apparatus of claim 22, further comprising means for outputting keyboard data

based on the position of the presence of the keyboard key.
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ABSTRACT

An apparatus and method for selecting a keyboard key based on a position of a

presence of a conductive object on a sensing device and a pre-defined area of the

keyboard key. The apparatus may include a sensing device and a processing device. The

sensing device may include a plurality of sensor elements to detect a presence of a

conductive object on the sensing device. Multiple keyboard keys are assigned to pre-

defined areas of the sensing device. The processing device is coupled to the sensing

device using capacitance sensing pins, and may be operable to determine a position of the

presence of the conductive object, and to select a keyboard key based on the position of

the conductive object and the pre—defined areas of the sensing device.
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In Re the Application of:

LIU HUA, ET AL. Art Group:

Application No.2 Examiner'
Filed:

For: A LOW PIN COUNT SOLUTION USING

CAPACITANCE SENSING MATRIX

FOR KEYBOARD ARCHITECTURE

 

INFORMATION DISCLOSURE STATEMENT UNDER 37 C.F.R. §l.97

Commissioner for Patents

PO. Box 1450

Alexandria, VA 22313-1450

In accordance with the duty of disclosure, enclosed is a copy of IDS Citation Form

FTO/SB/OS or PTO-1449, together with copies of the documents cited on that form, except for

copies not required to be submitted (e.g., copies of US. patents and US. published patent

applications need not be enclosed). This IDS and IDS Citation Form are being submitted

concurrently with the Utility Application. It is respectfully requested that the cited references be

considered and that the enclosed copy of PTO/SB/OS be initialed by the Examiner to indicate

such consideration and a copy thereof returned to applicant(s).
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The submission of this Information Disclosure Statement is not to be construed as a

representation that a search has been made in the subject application and is not to be construed as

an admission that the information cited in this statement is material to patentability.

Please charge any fees due to Deposit Account 02-2666. A duplicate copy of the Fee

Transmittal (PTO/SB/17) is enclosed for this purpose.

Respectfully submitted,

 
 

 

BL AYLOR & ZAFMAN LLP

Date: ggflfifi’g

12400 Wilshire Boulevard, 7th Floor

Los Angeles, CA 90025
Telephone: (408) 720-8300

 Daniel E. 0V ezian, Re

I hereby certify that this correspondence is being deposited with the United States
Postal Service on the date shown below with sufficient postage as first class mail in
an envelope addressed to: Commissioner for Patents, PO. Box I450, Alexandria, VA
22313-1450.

 

Sarah M. Montgomery 

-2— 16820P442
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(22) International Filing Date: 2 July I999 ((7207.99)

(30) Priority Data:
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(74) Agents: BOND. Laurence, B. et al.; Trask. Britt & Rossa, PO.
Box 2550, Salt Lake City, UT 84! l0 (US).

(54) Title: KIOSK TOUCH PAD

(57) Abstract

A simplified touch pad (21) which detects a
rather than requiring a "tap".

systems typically using touch screens. The invention is preferably i
An embodiment of the invention includes an enclosure which'compl
touch pad (21) waterproof and dust proof. A cover plate (5]) also p(26) of the touch pad (2i).

 
(11) International Publication Number:

The touch pad (21) also has an audible

and a touch sensitive surface (26) comprising a relative cursor pos
basic functions. the touch pad (21) is easier to operate. simpler to m

WO 00/02188
. k .

l3 January 2000 (13.01.00)

(81) Designated States: CA, CN, IP, European patent (AT, BE. CH,
CY. DE, DK, ES, Fl, FR. GB, GR, IE, IT, LU, MC. NLl
PT, SE).

Published

With international search report.

"touch" in a specific absolute positioning programmable zone or "enter/select" zone (29)
feedback device built into the touch pad (21) for immediate feedback
itloning zone (27). By simplifying a touch pad (2|)to include only

anufacture. and more amenable to use with graphical interface display
ncorporated into a kiosk (23) where simplified use is of great benefit.
etely seals the touch pad (21) from external contamination making the
rovides durability and added protection for the touch-sensitive surface
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KIOSK TOUCH PAD " ’9'

TECHNICAL FIELD

This invention relates to an improved interface control for graphical user

interface systems such as those currently using a touch screen. More specifically, the

invention relates to a touch pad having a defined programmable input zone which

responds to any “touch” or “push” rather than requiring a “tap” to input an
“enter/select” command.

’ BACKGROUND

Computer systems today strive for “user fi'iendliness.” Through simpler, more

clearly explained displays and easier-to-use interfaces, designers attempt to make a

system understandable for both an expert and a first time user. Designers developed

touch screen displays from this desire for user friendly systems. Touch screen displays

comprise a display surface on which an operator can selectively display information or

perform a function by touching an icon displayed on the screen in an interactive

manner. The touch screen is operatively connected to a microprocessor which stores,

computes, and supplies information required or functions to perform. Several touch

screen displays and their applications are described in the following patents: U.S.

Patent 5,737,729 to Denman (April 7, 1998), U.S. Patent 5,717,433 to Doha (February

10, 1998), U.S. Patent 5,572,573 to Sylvan (November 5, 1996), U.S. Patent 5,481,250

to Hano (January 2, 1996), and U.S. Patent 5,457,636 to Sansone (October 10, 1995).

A kiosk, or small stand, is used for merchandising or vending services or goods,

or for accessing information. Kiosks are well known in the art as indicated by the

following U.S. Patents: U.S. Patent 4,179,723 to Spencer (Dec. 18, 1979), U.S. Patent

4,265,059 to Johnson (May 5, 1981), U.S. Patent 4,817,043 to Brown (Mar. 28, 1989),

and U.S. Patent 5,271,669 to Pearlson (Dec. 2], 1993). One advantage of a kiosk is

that it can be provided in public areas and be used by many operators because of the

simple, secure system provided in conjunction with the kiosk. Kiosks often include a

microprocessor and visual display or monitor for interaction with the operator. This

interaction is generally simple and allows an operator to step through several pre-set

options by typing basic commands on a keyboard or selecting the options on a touch
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screen interface which perform internal functions such as calculations or displaying ‘

information, distributing merchandise or money, or if associated with a printing device
and paper source, printing an output.

Touch screens are currently used in many commercial and noncommercial fields

including industrial control systems such as plant and process controls, commercial

control systems such as typical kiosk systems used with postal, photo, copy center,

video phone, hospitals, and ATM systems, information kiosks such as those used in

many tourist areas, libraries and restaurants, and many, other systems where simple

operator—interactive means are needed. Many systems also combine touch screens with

other interface systems such as numeric or alphanumeric key pads (e.g., ATMs), and

other more simple function keys. Although touch screen systems, as they exist,

function adequately, there are a number of inadequacies. First, touch screen displays
are relatively expensive. A typical touch screen costs more than a non-touch screen

display.

Second, because the screen ofa touch screen needs to be touched to activate it

and because touch screens give off heat, touch screens are not easy to completely sea]

from the environment. This draw back may become significant when the display needs
to be used in an area where it will be subjected to dust, chemical or bacterial

contamination, or where the risk of contact with moisture is high. Because the system

is not completely sealed and insulated from its surroundings, careful, thorough cleaning

methods are applied, and the risk exists that contamination will damage the internal

components of the device or come in contact with a subsequent user.

Third, once the screen is touched, the Operator must wait for the computer to

indicate the operator pressed hard enough and long enough for the touch screen to

register the selection. Depending on how busy the system’s processes are, this passage

oftime can be almost instantaneous, or can take some time. Often this delay frustrates

users who make a selection which the processor does not register and indicate fast

enough and inadvertently make a second undesired selection by pressing again.

It would be advantageous to have a device as user friendly as a touch screen

which is inexpensive, sealed to contamination, easily washable, and provides

immediate feedback when an operator makes a selection.
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User fiiendly input devices for computers are well known in the art. Onébf the

several types of input devices is the familiar “mouse.” When combined with a

- graphical user interface, a mouse can be much easier to use than typed keyboard
commands. By moving the mouse across a surface, an operator causes a cursor to move

correspondingly on a display screen. The mouse has been accepted as a “user fi'iendly”

input device for both experienced and novice computer users providing a simple means

to interact with a computer. However, mice are disadvantageous in many applications

because they generally require a free-rolling surface, e_g. , a table top, on which to

operate. Thus, a mouse is not well suited for use in confined spaces, or where little or

no surface space exists such as with a kiosk or other touch screen application. A mouse

also includes mechanical parts which can become jammed, dirty or worn, and generally
cannot be sealed from outside contamination.

In answer to the long existing need for a more convenient input device suitable

for all space requirements, limited or not, various alternative input devices have been

proposed. These alternative input devices include devices commonly referred to as

track balls, track pens and track point devices, as well as various devices which sense

the position of a pointing object on a position sensing surface. Devices which sense the

position ofa pointing object on a sensing surface generally have the advantages of

being simple to use, reliable, rugged, compact and easy to integrate with current

computers and other computing devices.

Numerous types of input devices utilize a position sensing surface. Examples

are provided in various patent references. For example, US. Patent 3,886,31 l to

Rodgers et al. (May 27, 1975) discloses a writing pen for detecting time varying

electrostatic field produced by a writing tablet. US. Patent 4,672,154, also to Rodgers

et a1. (June 9, 1987) discloses a cordless stylus which emits a directional electric field

fi'om the tip ofa conductive pen cartridge sensed by a digitizer tablet having an X-Y

coordinate system. US. Patent 4,680,430 to Yoshikawa et a1. (July 14, 1987) discloses

a tablet-like coordinate detecting apparatus including a resistive film for determining

the coordinate position data of a point on a plane indicated by the touch of a finger tip

or other load. US. Patent 4,103,252 to Bobick (July 25, 1978) discloses a position

sensing tablet with electrodes located on the boundaries ofa sensing region which

detects a human touch by the change in capacitive charge caused by the touch which
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varies the time constant of an RC network which is part ofan oscillator. US. Patent '

4,736,191 to Matzke (April 5, 1988) discloses a touch activated control device

[comprising individual conductive plates wherein a user’s touch on the dieleectric layer
overlaying the plates is detected by individually charging and discharging each of the

sectors in the plates in a sequential manner to determine the increased capacitance of

the sector. US. Patent 4,550,221 to Mabusth (October 29, 1985) discloses a touch

sensitive control device which translates touch location to output signals and which

includes a substrate that supports first and second interleaved, closely spaced, non-

overlapping conducting plates. US. Patent 4,639,720 to Rympalski et a1. (January 27,

1987) discloses an electronic sketch pad which contains a graphics input pad having an

array of transparent capacitive pixels, the capacitance characteristics of which are

changed in response. to the passing of a conductive tipped stylus over the surface of the

pad. European Patent Publication 574,213 to Miller (filed July 6, 1993, ) discloses a

proximity sensor includes a sensor matrix array which senses changes in capacitance

between horizontal and vertical conductors connected to the position sensing pad to

determine x, y & 2 position information».

Among recent additions to the position sensing pad art is US. Patent 5,305,017

to Gerpheide (April 19, 1994). The devices and methods of the Gerpheide patent

include a touch sensitive input pad upon which a user conveniently inputs position

information with a finger. In operation, the user’s finger tip is brought in close

proximity to the top surface of the position sensing surface of the touch sensitive pad.

The device of the Gerpheide patent detects the position of the finger tip in the

horizontal (“x”) and vertical (“y”) directions of the touch pad as well as the finger’s

proximity in the z direction in relation to the sensing surface. A device with a relative

position sensing surface which is primarily operated by the touch of an operator’s finger

is commonly called a touch pad. In addition to a finger, Gerpheide’s and many other

touch pads can also be operated by other conductive objects.

Touch pads detect a finger placed on or near the sensing surface and translate

movement of the finger into corresponding movement ofa cursor on a display screen.

One advantage of using a touch pad as an input device is that space is conserved. More

specifically, the touch pad can be fixed in place and an operator can still manipulate a
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cursor on a display screen. This characteristic is very important when space corihraints

are at a premium.

Specifically, with regard to touch pad technology, touch pads have been

modified for additional user friendliness through the addition of feedback systems.

Touch pads with tactile feedback systems were developed to assist an operator in

determining through touch where the operator’s finger is resting in relation to different

touch pad regions. An example oftactile feedback is disclosed in co-owned, co-

pending lntemational Publication Number W0 9718546 to Gerpheide (filed Nov. 12,

1996,) herein incorporated by reference. The tactile feedback disclosed by Gerpheide

includes a combination of textures and raised ridges on the pad surface to indicate

programmable “button” portions which, when tapped, execute a function programmably
assigned to that button.

Touch pads with auditory feedback were developed to assist an operator in

determining when a portion of the touch pad has been selected. One example ofan

auditory feedback includes a microprocessor using the PC speaker to emit a tone to

indicate a selection has been made. However, as with the touch screen display system,

this audible feedback is subject to the processor’s response time, and may be slow.

Touch pads have also been adapted to perform additional functions by defining

numeric or alphauurneric key pads on a portion of the surface of a touch pad. More

recently, touch pads have also been adapted by adding a stylus and pattern recognition

software for recognizing signatures and handwriting such as commercially sold by

Advance Recognition Technologies, Inc. ofChattsworth, California, and CyberSIGN,
Inc. of Santa Clara, California.

In addition to the many advantages provided by touch pads existing in the art,

disadvantages also exist, both generally as previously mentioned, and when existing

‘ touch pads are applied to particular applications. First, existing touch pads, even those

with enter zones on the touch pad surface, require a combination of operator taps on the

surface to send a “mouse button click” or “enter/select" command to the host computer.

For example, a slow and hard, down-and-up tap motion of the finger is required by

some touchpads to generate a “mouse button click” command. The appropriate timing

and force for the taps of a given pad, although convenient and efficient for expert users,

do take time to learn and can be confusing and even painful for novice users and even
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expert users on a new system. Furthermore, there are people who, because ofphysical

limitation, are unable to perform the tap combinations required on existing touch pads,

I or the double-click combination required by existing mouse devices. Second, existing
touch pads include many functions which are not needed in many simple applications

such as in an information kiosk or other graphical interface. These additional functions

may complicate touch pad operation and confuse an operator. Third, existing touch

pads are not durable enough for many applications. Due to the thin plastic layer

typically used to protect the sensing surface, touch pads may wear or deteriorate after

extended or fi'equent use. Furthermore, the thin plastic layer typically used on the

sensing surface of a touch pad may be insufficient to protect the surface from abrasive

environments where kiosk systems are typically found such as industrial plants,

restaurants, copy centers, hospitals, ATMs , and other environments where a touch pad

will be used frequently by one person or frequently by numerous people such as in a

library or other information center. Fourth, touch pads which are not completely sealed

fiom external contamination may be inadequate for environments where dust,

chemicals, moisture, or other contamination is prevalent, or risk of exposure to liquids
is high.

It would be advantageous to have a touch pad which is simple to learn and use,

includes only the functions necessary for a simple application such as a graphical user

interface, is more durable and rugged than existing touch pads, can be completely

sealed from external contamination, and is not subject to processor speed for providing
audible feedback to inform an operator a selection has been made.

DISCLOSURE OF THE INVENTION

The invention includes a touch pad for use in a kiosk or other graphical user

interface system such as desktop computers. For simplified use, the touch pad may

have a relative cursor positioning touch-sensitive zone, an absolute positioning touch-

sensitive zone, and an auditory feedback device. The touch pad may also have a second

absolute positioning touch-sensitive zone programmed to scroll-up or scroll-down

depending on the direction an operator’s finger is moving within the region.

Optionally, the touch pad may be enclosed by a housing to seal the touch pad

completely from external contaniination. In One embodiment, a rigid and durable
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protective plate is placed over the touch pad sensing surface to increase the life 6! the

touch pad. In another embodiment, tactile feedback is used to assist an operator in

I distinguishing between touch pad zones by touch.

Some of the advantages of the invention are seen in its simplicity of use, user

friendliness, durability, and applicability. By establishing “touch” sensitive absolute

positioning zones, operators are not required to learn or use “taps” to operate a system,

but can instead operate the zone on the touch pad surface similar to a mechanical button

without the disadvantages associated with mechanical buttons. By simplifying a touch

pad to include only basic functions required for graphical user interface applications

such as point and click, and scroll-up and -down, the touch pad is simple to use for both

beginners and experts. By completely sealing the touch pad from external

contamination, the touch pad is waterproof and dust proof, making the touch pad more

easily cleaned and reliable in contaminating environments. By covering the touch-

sensitive surface with a protective plate, the touch pad is more durable and thus lasts

longer in environments where heavy use is a factor or additional protection is needed.

Finally, by adding sensory feedback to indicate the differences between zones, and

when a zone has been selected, the touch pad is more user fi-iendly and useful to an
operator.

Other features and advantages of the present invention will become apparent

from a consideration of the drawings and related description.

BRIEF DESCRIPTION OF DRAWINGS

In the drawings, which depict presently preferred embodiments of the invention

and in which like reference numerals refer to like parts in different views:

FIG. 1 is a front view of a kiosk employing a graphical monitor and a touch pad.

FIG. 2 is a sectional perSpective view of a preferred embodiment of a touch pad

touch-sensitive surface and protective enclosure separated to emphasize individual
parts.

FIG. 3 is a top view ofa preferred embodiment of a simplified touch-sensitive

surface depicting an “enter zone”, a “scroll zone”, and a “relative cursor positioning3,
zone .
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FIG. 4 is a side view ofa preferred embodiment of a touch pad depicting‘Ja

protective cover, a touch-sensitive surface, a speaker, and electronic components.

FIG. 5 is a front View of an interactive panel employing a monitor and a touch

pad adapted for alphanumeric or symbolic entry as well as relative cursor positioning.

FIG. 6 is an front view of an embodiment of an alphanumeric touch pad.

FIG. 7 is a front view of an interactive information panel employing a graphical

interface monitor and a touch pad having a scroll zone, enter zone, and relative cursor

positioning zone.

FIG. 8 is a front View of a kiosk panel such as that ofan ATM, depicting a

monitor and a touch pad with a relative cursor positioning zone, an enter zone, a

numeric entry zone, and a signature verification zone with stylus for signature entry.

BEST MODE FOR CARRYING OUT THE INVENTION

FIG. 1 depicts a preferred touch pad 21 for use in a kiosk generally 23 in

addition to a touch screen monitor 25, or with an ordinary monitor 25 in place of the

touch function typically served by a touch. The touch pad 21 comprises a

programmable touch-sensitive surface 26 having at least two contiguous zones: a

relative cursor positioning zone 27, and an “enter” or “select” zone 29. The “enter” or

.“select” zone 29 is an absolute positioning programmable zone 29 preferably

programmed to register an “enter”, “select” or “mouse button click” command to the

host computer (not shown) when the touch-sensitive surface in that zone detects a

“touch” from an operator’s finger. A “touch” includes any form of touching done

within the programmable zone 29, such as pressing, tapping, or even simply bringing a

finger substantially near the programmable zone 29. The farther from the touch-

sensitive surface a conductive object, such as a finger, is placed, the less the surface is

able to detect its presence. The distance from which a conductive object can be placed

from a given touch-sensitive surface and still be detected varies with each surface and

can be readily determined by one of ordinary skill in the art.

The ‘ p” required by existing touch pads to input an “enter" or “select”

command or select a programmable zone on the surface of the touch pad requires a

specific duration as well as a sufficient surface area (or “z-value”) registering the

contact to function correctly. Unlike the “tap” required by existing touch pads to select
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a programmable zone, the “touch” permitted by the current invention registers contact

within the programmable zone 29 and inputs the command regardless ofthe duration of

the contact. In other words, the current invention registers the “touch” contact and

inputs the command upon contact, or substantially upon contact, thereby simulating a

mechanical button, whereas existing touch pads input the command not upon contact,

but upon release and only if the “touch" is held throughout a timing requirement

duration within a window oftime established within the system; not too long, not too

short. Thus, the programmable zones 29 of the current invention respond to any

“touch” with sufficient z-value as defined by the programming without a timing

requirement. It is also preferable that the relative positioning zone 27 be programmed

so as to not be capable of relaying an “enter/select" command. This means that it is

preferred that the “taps”, which are used to actuate the “enter/select” command with

many touch pad surfaces, not function to actuate the “enter/select” function on a touch

pad with an “enter/select” zone 29. By creating a touch pad 21 which relays an

“enter/select” command only when the “enter/select” zone 29 is touched, operators is
less likely to mistakenly make a selection.

“Touch” capability is particularly useful in a touch pad because both novice and

expert touch pad users may quickly and easily learn and perform operations using the

simplified device without the being required to first master the “tap” timing of a given

touch pad. It is also contemplated that the “touch" capacity of the programmable zones

29 may alternatively be programmed to respond only to “touches” which are of a

sufiiciently long duration, for example a duration longer than the “tap” duration

required by existing touch pads. By requiring an extended “touch”, unintentional

“touches” can be more easily avoided.

A “touch” is preferably detected by the touch-sensitive surface 26 when a user’s

finger either actually touches the surface 26, or comes close enough to the surface 26 to

indicate such an intention, although the surface can be programmed to respond

otherwise by one of skill in the art. The enter/select zone 29 of the current embodiment

is preferably substantially congruous with the contiguous relative positioning zone 27

and programmed so that a finger “gliding” from the relative positioning zone 27

through an absolute positioning programmable zone 29 will not register as a “touch”

within the zone, but rather will be treated as if it simply glided across another part of
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the relative positioning zone 27. However, if a finger not presently in contact “am the

touch pad surface touches within, or comes near enough to the surface 26 for the

surface to detect a “touch”, an “enter/select” command will be communicated to the

host computer (not shown). It is contemplated that the enter/select zone 29 may be

programmed to relay other commands, and that multiple enter/select zones programmed

with other functions may also be placed on the touch sensitive surface to simulate

mechanical buttons. Although it is preferable to avoid mechanical buttons due to

problems inherent in mechanical buttons for many applications, it is contemplated that

this device may also embody mechanical buttons in addition to simulated mechanical

buttons.

In addition to the “touch" rather than “tap” nature of the invention simulating

mechanical buttons, for durability and applicability, the touch pad 21 is preferably

protected by a transparent cover plate 31 which overlays and preferably extends beyond

the boundary 33 of the touch pad 21; thus the width and length of the cover plate 31

should correspond to, or exceed that of the touch-sensitive surface 26. The cover plate

31, although it is most preferably formed of glass for durability and cosmetics, may be

also preferably be formed of a polymer such as polycarbonate, or polyester and bonded

or adhered to the touch-sensitive surface 26 where less durability is required. The

thickness of the cover plate 31 will vary with the type of touch pad 21 used because

different touch pads use different technologies, each having different tolerances.

However, one of skill in the art can calculate the allowed maximum dimensions for a

cover plate 31 used with a given touch pad 21. For the touch pad technology disclosed

by Gerpheide in US. Patent 5,305,017, however, for a durable, reliable system the

cover plate 31 is preferably within the thickness range of 0.0254 to 0.1016 centimeters

(0.01 inches to 0.07 inches). The cover plate 31 thickness, however, may be increased

or decreased depending on the level ofprotection versus reliability ofresponse desired

for a given application. The cover plate 31, although preferably affixed to the kiosk

face plate 35 by adhesive, may alternatively be affixed by screws or equivalent means.

Since many touch pads exist which require actual finger contact with the surface of the

touch pad for operation, and with which a cover plate would render the touch pad

inoperable, it is contemplated that a cover plate is only preferable for protection in

certain embodiments, and not required by the invention.
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