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UNITED STATES DISTRICT COURT
CENTRAL DISTRICT OF CALIFORNIA

UNIVERSAL ELECTRONICS INC.,
a Delaware Company,

Plaintiff,
v.

ROKU, INC., a Delaware Company,

Defendant.

Case No. 8:18-cv-01580

COMPLAINT FOR PATENT
INFRINGMENT

DEMAND FOR JURY TRIAL
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Plaintiff Universal Electronics Inc. (“UEI”) hereby brings its Complaint for patent

infringement against Defendant Roku, Inc. (“Roku”) and alleges as follows:

NATURE OF CASE

1. UEI is a 30-year old public company based in Santa Ana, California. It is the

technology leader in home entertainment and home automation control, winning

numerous awards related to universal entertainment control processes and technology.

Throughout its 30-year history, UEI has consistently prioritized investments in research

and development and technology acquisitions that have allowed it to pioneer, patent, and

perfect key technologies in the area of entertainment interaction and control. As a result,

UEI holds over 350 U.S. patents related to TV, home entertainment, and home control

technologies and has many additional patent applications pending in the United States

and jurisdictions throughout the world. Many of the world’s leading consumer electronics

OEM brands and subscription broadcasting operators purchase or license UEI’s control

technologies.

2. Roku is a relative newcomer to home entertainment control. Despite a

mutually successful previous business relationship with UEI, Roku decided to forgo

licensing key UEI technologies that are prevalent in a number of Roku’s home

entertainment products. After failing to reach an acceptable business solution, UEI

brings this suit to secure appropriate relief and ensure adequate compensation for Roku’s

use of UEI technology.

3. In this Complaint, UEI asserts nine counts of patent infringement against

Roku. The nine patents are in four patent families and two general technology categories:

remote control set-up and touchscreen remotes.

PARTIES

4. Plaintiff UEI is a Delaware corporation that has a principal place of business

located at 201 E. Sandpointe Ave., Santa Ana, CA 92707.

5. Defendant Roku is a Delaware corporation with a principal place of business

located at 150 Winchester Circle, Los Gatos, CA 95032. It has offices in the judicial
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district at 2450 Colorado Ave., Santa Monica, CA 90404.

6. Roku manufactures and sells streaming players and components therefor,

enabling users to stream free or paid programming services. Roku offers a Roku App for

download to a smartphone or tablet to access streaming content. The Roku App works

with the devices at issue in this action, like the Roku TV, Roku Ultra, Roku Express,

Roku Streaming Stick, and Roku Streaming Stick + and others.

PATENTS IN-SUIT

7. UEI owns and has standing to sue for infringement of U.S. Patent No.

7,589,642 (the “642 Patent”), entitled “Relaying Key Code Signals Through a Remote

Control Device,” which was duly and lawfully issued on September 15, 2009. A true and

correct copy of the 642 Patent is attached to this Complaint as Exhibit A.

8. UEI owns and has standing to sue for infringement of U.S. Patent No.

8,004,389 (the “389 Patent”), entitled “Relaying Key Code Signals Through a Remote

Control Device,” which was duly and lawfully issued on August 23, 2011. A true and

correct copy of the 389 Patent is attached to this Complaint as Exhibit B.

9. UEI owns and has standing to sue for infringement of U.S. Patent No.

9,911,325 (the “325 Patent”), entitled “Relaying Key Code Signals Through a Remote

Control Device,” which was duly and lawfully issued on March 6, 2018. A true and

correct copy of the 325 Patent is attached to this Complaint as Exhibit C.

10. UEI owns and has standing to sue for infringement of U.S. Patent No.

9,716,853 (the “853 Patent”), entitled “System and Method for Optimized Appliance

Control,” which was duly and lawfully issued on July 25, 2017. A true and correct copy

of the 853 Patent is attached to this Complaint as Exhibit D.

11. UEI owns and has standing to sue for infringement of U.S. Patent No.

7,782,309 (the “309 Patent”), entitled “Controlling Device with Dual-Mode, Touch-

Sensitive Display,” which was duly and lawfully issued on August 24, 2010. A true and

correct copy of the 309 Patent is attached to this Complaint as Exhibit E.

12. UEI owns and has standing to sue for infringement of U.S. Patent No.
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7,821,504 (the “504 Patent”), entitled “Controlling Device with Dual-Mode, Touch-

Sensitive Display,” which was duly and lawfully issued on October 26, 2010. A true and

correct copy of the 504 Patent is attached to this Complaint as Exhibit F.

13. UEI owns and has standing to sue for infringement of U.S. Patent No.

7,821,505 (the “505 Patent”), entitled “Controlling Device with Dual-Mode, Touch-

Sensitive Display,” which was duly and lawfully issued on October 26, 2010. A true and

correct copy of the 505 Patent is attached to this Complaint as Exhibit G.

14. UEI owns and has standing to sue for infringement of U.S. Patent No.

7,895,532 (the “532 Patent”), entitled “User Interface for a Remote Control Application,”

which was duly and lawfully issued on February 22, 2011. A true and correct copy of the

532 Patent is attached to this Complaint as Exhibit H.

15. UEI owns and has standing to sue for infringement of U.S. Patent No.

8,015,446 (the “446 Patent”), entitled “User Interface for a Remote Control Application,”

which was duly and lawfully issued on September 6, 2011. A true and correct copy of

the 446 Patent is attached to this Complaint as Exhibit I.

JURISDICTION AND VENUE

16. This Court has jurisdiction over the subject matter of this action under 28

U.S.C. §§ 1331 and 1338(a).

17. This Court has personal jurisdiction over Roku pursuant to the laws of the

State of California, including California’s Long Arm Statute, California Code of Civil

Procedure § 410.10. Roku’s principal place of business is in the state of California, and,

as a result, Roku is subject to general jurisdiction here. Roku has committed acts of

infringement in California infringing UEI’s asserted patents in California, and, as a result,

Roku is subject to specific jurisdiction here. In particular, Roku sells and offers to sell

hardware and software relating to remote control devices that infringe UEI’s patents in

California, and specifically in this judicial district. Roku does business in this judicial

district relating to Roku’s accused products, and has an office located in this district at

2450 Colorado Ave., Santa Monica, CA 90404. Roku is subject to personal jurisdiction
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because it has a regular and established place in this district and it sells, distributes, and

licenses its products in this District, such that it should reasonably and fairly anticipate

being brought into this Court.

18. Venue is proper in this District under 28 U.S.C. §§ 1391(b)-(d) and 1400(b).

Roku has committed acts of infringement in this judicial district and has a regular and

established place of business in this judicial district at 2450 Colorado Ave., Santa

Monica, CA 90404. It occupies commercial office space at that address and employs

numerous employees at this address, including its General Counsel.

FACTUAL BACKGROUND

19. UEI is a pioneer in the TV industry, particularly in the realm of remote

controls. UEI is the owner of hundreds of patents in this technology area ranging from

remote controls to software to systems of networked devices. UEI was the first to create

the pre-programmed universal remote control, which allows one remote control to

command numerous devices. Back when infrared (IR) technology was the dominant

method of controlling televisions and accessories, UEI invested significant time and

resources to develop a device control database that correlated certain IR control codes

with certain brands and devices. As other forms of communication and control were

implemented with TVs and accessories, such as HDMI and WiFi, UEI continued to

innovate and improve how remote controls could interface with a range of devices.

20. One of UEI’s flagship technologies is QuickSet®, a product family

dedicated to simplifying and automating the configuration and control of remote controls

and home entertainment devices. QuickSet® is a widely deployed technology already in

over 250 million devices around the world including set-top boxes, televisions, game

consoles, smartphones, and tablets to enable effortless configuration and control of nearly

any connected home entertainment device. The 642, 389, 325, and 853 Patents relate to

features incorporated into versions of UEI’s QuickSet® product family. Roku has

incorporated these patented technologies into its products and services without

authorization.
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21. UEI was also a pioneer in using touch screens and graphical user interfaces

(“GUIs”) in remote control applications. Well before smartphones made touchscreen

technology ubiquitous, UEI patented devices and methods for using touchscreens and

GUIs for remote control applications. The 309, 504, 505, 446, and 532 Patents relate to

UEI’s touchscreen GUI technology. Roku also has incorporated these additional patented

technologies into its products and services without authorization.

COUNT ONE

INFRINGEMENT OF U.S. PATENT 7,582,642

22. UEI incorporates the previous paragraphs of this Complaint as if fully set

forth herein.

23. UEI is the owner of all rights, title, and interest in the 642 Patent, including

the right to bring this suit for injunctive relief and damages.

24. The 642 Patent generally relates to methods and devices allowing remote

control devices to control one or more electronic consumer devices. At the time of the

642 Patent, existing consumer electronic devices would often be packaged with their own

remote control device which were dedicated to operating only the particular device with

which they were packaged, requiring owners of multiple devices to own multiple remote

control devices. Each such remote control device would contain data relating only to the

functions of its associated consumer electronic device. Memory limitations in these

remote control devices would limit the amount of consumer electronic devices that a

single remote control could control. The invention of the 642 Patent overcame these

limitations in several ways including with a method and system for relaying a key code

through a remote control device to an electronic consumer device allowing the electronic

consumer device to be controlled without storing the associated code set on the remote

control device.

25. The 642 Patent is valid and enforceable. The claims of the 642 Patent are

directed to an inventive application in the field of remote control of consumer electronic

devices. The combination of claim elements was not well-understood, routine, or
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conventional to those in the field at the time of invention. In particular, it was not well-

understood, routine or conventional at the time of invention for a system to receive a

keystroke indicator signal from a remote control device based on a user selecting a key

on a remote control, generate a key code within a key code generator device using the

keystroke indicator signal, modulate the key code onto a carrier signal, thereby

generating a key code signal, and transmitting said key code signal from said key code

generator device to an electronic consumer device. This was previously recognized by the

Patent Trademark and Appeals Board (PTAB) in its denial of an institution of an IPR

proceeding related to the 642 Patent. In particular, the PTAB determined that none of the

20+ cited combinations of references included at least the step of modulating the key

code onto a carrier signal of claim 2.

26. UEI has provided notice to the public of the 642 Patent via marking the

patent number on UEI’s NevoSmart App on its “About” screen.

27. Roku has infringed and continues to infringe literally and/or through the

doctrine of equivalents, one or more claims of the 642 Patent, including but not limited to

claim 2, by using, making, offering to sell, and/or selling without authority in the United

States certain universal control devices, including but not limited to the “Roku Ultra,” the

“Roku Streaming Stick,” the “Roku Streaming Stick+,” the “Roku Express,” the “Roku

Express+,” the “Roku Premiere,” the “Roku Premiere+,” the “Roku 4,” the “Roku 3,” the

“Roku 2,” the “Roku TV,” the “Roku Enhanced Remote,” and any other Roku product

that provides for the remote control of an external device such as a TV, audiovisual

receiver, sound bar or “Roku TV Wireless Speakers” via a Roku remote through IR, RF

and/or HDMI as directed by a Roku box or TV (the “642 Patent Accused Products”).

28. For purposes of example only, and without limitation, the 642 Patent

Accused Products perform every element of claim 2 of the 642 Patent when used as

intended by Roku. Roku also has infringed and continues infringes at least one other

claim of the 642 Patent.

29. In particular, the method of claim 2 involves “receiving a keystroke
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indicator signal from a remote control device, wherein the keystroke indicator signal

indicates a key on said remote control device that a user has selected.” The 642 Patent

Accused Products receive a keystroke indicator signal from Roku’s remote control,

wherein the keystroke indicator signal indicates a key on Roku’s remote that a user has

pressed.

30. The method of claim 2 further involves “generating a key code within a key

code generator device using the keystroke indictor signal.” The 642 Patent Accused

Products generate a key code, during at least the set-up process, in response to a

keystroke indicator signal to enable a Roku remote to control other devices, and also

based on certain Roku menu settings which provide for the control of other devices.

31. The method of claim 2 further involves “modulating said key code onto a

carrier signal, thereby generating a key code signal.” The 642 Patent Accused Products

generate key code signals onto a carrier signal, such as Bluetooth, IR, Wi-Fi and Wi-Fi

Direct to communicate with a remote control and over HDMI cables or RF to

communicate with a TV and/or other consumer electronic devices like an audiovisual

receiver, sound bar or “Roku TV Wireless Speakers.”

32. The method of claim 2 further involves “transmitting said key code signal

from said key code generator device to an electronic consumer device.” The 642 Patent

Accused Products transmit such key code signals to a consumer electronic device using

various combinations of RF, IR and HDMI CEC signaling across the various 642 Patent

Accused Products.

33. Roku has infringed and continues to infringe claims of the 642 Patent within

the meaning of 35 U.S.C. § 271(a) through the foregoing activities, including at least

making, using, selling, offering for sale, and/or importing the 642 Patent Accused

Products.

34. Roku has performed each and every element of claim 2 of the 642 Patent

during at least its own product development and testing of the 642 Patent Accused

Products.
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35. Roku has indirectly infringed and continues to indirectly infringe at least

claim 2 of the 642 Patent under § 271(b) by knowingly and actively inducing

infringement of those claims by its customers and end users of its products. The direct

infringers that Roku has induced to infringe include, without limitation, Roku’s

customers, users, and retailers that offer for sale, sell, and use the 642 Patent Accused

Devices.

36. Roku is on notice of the 642 Patent at least as of the filing of this complaint.

In addition, Roku has had actual or constructive knowledge of the 642 Patent and its

infringement prior to the filing of this Complaint. As stated above, UEI marked the 642

Patent via its NevoSmart App on its “About” screen. Further, at least as of September

2017, UEI informed Roku that it had over 30 issued and pending patents covering its

control solutions. It is believed that Roku investigated UEI’s patents as a result and

gained actual knowledge of the 642 Patent. Roku’s own patents also have cited

documents referring to UEI’s patents over 290 times, which made Roku aware of UEI’s

patents. Furthermore, it is believed Roku copied various aspects of UEI’s patented

technology, and Roku’s copying shows Roku knew or should have known of the 642

Patent and intended to induce infringement. As a result, Roku at least engaged in willful

blindness by taking deliberate actions to avoid confirming a high probability of

infringement of the 642 Patent. As such, Roku either knew or should have known about

the existence of the 642 Patent and that creating features in its devices to practice that

patent would induce infringement. Roku has induced and continue to induce end users of

the 642 Patent Accused Products to infringe at least claim 2 of the 642 Patent within the

meaning of 35 U.S.C. § 271(b).

37. Roku’s acts of inducement include making, using, selling, and offering to

sell the 642 Patent Accused Products, as well as Roku’s creation and dissemination of

promotional materials, marketing materials, and instruction guides that teach and

encourage end users to use the 642 Patent Accused Products in an infringing manner. For

example, the 642 Patent Accused Products provide step-by-step instruction on how an
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end user should use these products in a manner that directly infringes the 642 Patent, and

Roku also provides further instruction in the “Setup and Troubleshooting” section of its

website. Roku, has a webpage, https://support.roku.com/en-gb/article/115013019828-

how-to-set-up-your-roku-enhanced-remote-to-control-your-tv, dedicated to instructing

users how to set up Roku Enhanced Remotes via wireless and infrared (IR) technologies

to seamlessly control Roku streaming players and aspects of users’ TVs. Examples

include, without limitation, Roku’s instructions on how to connect Roku devices to

control other devices through HDMI and IR.

38. Additionally, Roku has contributed to the infringement of claims of the 642

Patent within the meaning of 35 U.S.C. § 271(c). Specifically, Roku has contributed to

the end users infringement of the 642 Patent by, among other things, making, selling,

aiding, assisting, authorizing, advertising, marketing, promoting, providing for, and/or

encouraging the offer for sale, sale, and use of the 642 Patent Accused Products, which

Roku knew contain the software and features discussed above that are especially made or

adapted by Roku for infringing uses of claims of the 642 Patent. The software and

features discussed above are not staple articles of commerce suitable for substantial non-

infringing use. The direct infringers for Roku’s contributory infringement include,

without limitation, its customers, users, and retailers that offer for sale, sell, and use the

642 Patent Accused Products.

39. Roku’s direct and indirect infringement of the 642 Patent has injured UEI,

and UEI is entitled to recover damages adequate to compensate it for such infringement.

40. Roku’s infringement of the 642 Patent has been willful, wanton, malicious,

and/or deliberate and constitutes egregious behavior justifying an award of enhanced

damages. More specifically, Roku knew or should have known about the 642 Patent and

its infringement of that patent, as discussed above, but continued to engage in the using,

making, offering to sell, and/or selling of the 642 Patent Accused Products despite an

objectively high likelihood that this conduct would infringe the 642 Patent.

41. Roku’s infringing activities will continue to injure UEI unless and until this
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Court enters an injunction prohibiting further infringement and, specifically, enjoining

further direct and indirect infringement of the 642 Patent. If Roku’s conduct is not

stopped, UEI will continue to suffer competitive harm, irreparable injury, and significant

damages. Because UEI has no adequate remedy at law, UEI seeks, in addition to

damages, preliminary and permanent injunctive relief. UEI competes to supply remote

control technology to companies like Roku and will continue suffering irreparable harm

absent injunctive relief.

COUNT TWO

INFRINGEMENT OF U.S. PATENT 8,004,389

42. UEI incorporates the previous paragraphs of this Complaint as if fully set

forth herein.

43. UEI is the owner of all rights, title, and interest in the 389 Patent, including

the right to bring this suit for injunctive relief and damages.

44. The 389 Patent was filed as a continuation of the patent that issued as the

642 Patent, and its claims are inventive for many of the same reasons as described with

respect to the 642 Patent.

45. The 389 Patent is valid and enforceable. The claims of the 389 Patent are

directed to an inventive application in the field of remote control of consumer electronic

devices. The combination of claim elements was not well-understood, routine, or

conventional to those in the field at the time of invention. The 389 Patent’s claims share

some similarities with the inventions claimed in the 642 Patent, but they include different

or additional elements, each of which make the claims novel for the same or additional

reasons as described above. For example, claim 2 of the 389 Patent includes the step of

“identifying said codeset using input from a user of said remote control device, wherein

said codeset is identified when said user stops pressing a key on said remote control

device.” For this reason as well, the combination of claim elements was not well-

understood, routine, or conventional to those in the field at the time of invention.

46. Roku has infringed and continues to infringe literally and/or through the
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doctrine of equivalents, one or more claims of the 389 Patent, including but not limited to

claim 2, by using, making, offering to sell, and/or selling without authority in the United

States certain universal control devices, including but not limited to the “Roku Ultra”, the

“Roku Streaming Stick”, the “Roku Streaming Stick+,” the “Roku Premiere,” the “Roku

Premiere+,” the “Roku 4,” the “Roku TV,” the “Roku Enhanced Remote,” and any other

Roku product that provides for the onscreen set-up of a remote control to control an

external device, such as a TV, audiovisual receiver, sound bar or “Roku TV Wireless

Speakers”, where the Roku onscreen set-up process includes the step of the user

indicating whether the sound on the target device was muted and stops pressing a key

when it is muted (the “389 Patent Accused Products”).

47. For purposes of example only, and without limitation, the 389 Patent

Accused Products perform every element of claim 2 of the 389 Patent when used as

intended by Roku. Roku also has infringed and continues infringes at least one other

claim of the 389 Patent.

48. The method of claim 2 involves “receiving a keystroke indicator signal from

a remote control device, wherein the keystroke indicator signal indicates a key on said

remote control device that a user has selected.” The 389 Patent Accused Products receive

a keystroke indicator signal from Roku’s remote control, wherein the keystroke indicator

signal indicates a key on Roku’s remote that a user has pressed.

49. The method of claim 2 further involves “generating a key code within a key

code generator device using the keystroke indicator signal, wherein said key code is part

of a codeset that controls an electronic consumer device.” The 389 Patent Accused

Products generate a key code during the set-up process, in response to keystroke indicator

signal. This key code is part of a codeset that controls an electronic consumer device,

such as the set of IR or CEC codes for control of a TV.

50. The method of claim 2 further involves “modulating said key code onto a

carrier signal, thereby generating a key code signal.” The 389 Patent Accused Products

can generate key code signals onto a carrier signal, such as Bluetooth, Wi-Fi Direct, or IR

Case 8:18-cv-01580   Document 1   Filed 09/05/18   Page 12 of 50   Page ID #:12

Universal Electronics Inc., Exhibit 2008
Roku, Inc. v. Universal Electronics Inc., IPR2020-01012



13

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

to communicate with a remote.

51. The method of claim 2 further involves “transmitting said key code signal

from said key code generator device.” The 389 Patent Accused Products can transmit

such key code signals to the remote control device, using Bluetooth, Wi-Fi Direct, or IR

transmissions depending on the model of the device, or to a consumer electronic device

using HDMI CEC.

52. The method of claim 2 further involves “identifying said codeset using input

from a user of said remote control device, wherein said codeset is identified when said

user stops pressing a key on said remote control device.” The 389 Patent Accused

Products can identify a codeset for a consumer electronic device via user input on the

Roku remote in response to screen stating “Music is currently playing. Do you hear it?”

and “Did the music stop playing?” When the user stops pressing a key, the codeset is

identified.

53. Roku has infringed and continues to infringe claims of the 389 Patent within

the meaning of 35 U.S.C. § 271(a) through the foregoing activities, including at least

making, using, selling, offering for sale, and/or importing the 389 Patent Accused

Products.

54. Roku has performed each and every element of claim 2 of the 389 Patent

during at least its own product development and testing of the 389 Patent Accused

Products.

55. Roku has indirectly infringed and continue to indirectly infringe at least

claims of the 389 Patent under § 271(b) by knowingly and actively inducing infringement

of those claims by its customers and end users of its products. The direct infringers that

Roku has induced to infringe include, without limitation, Roku’s customers, users, and

retailers that offer for sale, sell, and use the 389 Patent Accused Devices.

56. Roku is on notice of the 389 Patent at least as of the filing of this complaint.

In addition, Roku has had actual or constructive knowledge of the 389 Patent and its

infringement prior to the filing of this Complaint. At least as of September 2017, UEI
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informed Roku that it had over 30 issued and pending patents covering its control

solutions. It is believed that Roku investigated UEI’s patents as a result and gained actual

knowledge of the 389 Patent. Roku’s own patents also have cited documents referring to

UEI’s patents over 290 times, which made Roku aware of UEI’s patents. As a result,

Roku at least engaged in willful blindness by taking deliberate actions to avoid

confirming a high probability of infringement of the 389 Patent. Furthermore, it is

believed Roku copied various aspects of UEI’s patented technology, and Roku’s copying

shows Roku knew or should have known of the 389 Patent and intended to induce

infringement. As such, Roku either knew or should have known about the existence of

the 389 Patent and that creating features in its devices to practice that patent would

induce infringement. Roku has induced and continue to induce end users of the 389

Patent Accused Products to infringe at least claim 2 of the 389 Patent within the meaning

of 35 U.S.C. § 271(b).

57. Roku’s acts of inducement include making, using, selling, and offering to

sell the 389 Patent Accused Products, as well as Roku’s creation and dissemination of

promotional materials, marketing materials, and instruction guides that teach and

encourage end users to use the 389 Patent Accused Products in an infringing manner. For

example, the 389 Patent Accused Products provide step-by-step instruction on how an

end user should use these products in a manner that directly infringes the 389 Patent, and

Roku also provides further instruction in the “Setup and Troubleshooting” section of its

website. Roku, has a webpage, https://support.roku.com/en-gb/article/115013019828-

how-to-set-up-your-roku-enhanced-remote-to-control-your-tv, dedicated to instructing

users how to set up Roku Enhanced Remotes via wireless and infrared (IR) technologies

to seamlessly control Roku streaming players and aspects of users’ TV. Examples

include, without limitation, Roku’s instructions on how to connect Roku devices to

control other devices through HDMI CEC or IR, including the “Did the music stop

playing?” screen referenced above.

58. Additionally, Roku has contributed to the infringement of claims of the 389

Case 8:18-cv-01580   Document 1   Filed 09/05/18   Page 14 of 50   Page ID #:14

Universal Electronics Inc., Exhibit 2008
Roku, Inc. v. Universal Electronics Inc., IPR2020-01012



15

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

Patent within the meaning of 35 U.S.C. § 271(c). Specifically, Roku has contributed to

the end users infringement of the 389 Patent by, among other things, making, selling,

aiding, assisting, authorizing, advertising, marketing, promoting, providing for, and/or

encouraging the offer for sale, sale, and use of the 389 Patent Accused Products, which

Roku knew contains the software and features discussed above that are especially made

or adapted by Roku for infringing uses of claims of the 389 Patent. The software and

features discussed above are not staple articles of commerce suitable for substantial non-

infringing use. The direct infringers for Roku’s contributory infringement include,

without limitation, its customers, users, and retailers that offer for sale, sell, and use the

389 Patent Accused Products.

59. Roku’s direct and indirect infringement of the 389 Patent has injured UEI,

and UEI is entitled to recover damages adequate to compensate it for such infringement.

60. Roku’s infringement of the 389 Patent has been willful, wanton, malicious,

and/or deliberate and constitutes egregious behavior justifying an award of enhanced

damages. More specifically, Roku knew or should have known about the 389 Patent and

its infringement of that patent, as discussed above, but continued to engage in the using,

making, offering to sell, and/or selling of the 389 Patent Accused Products despite an

objectively high likelihood that this conduct would infringe the 389 Patent.

61. Roku’s infringing activities will continue to injure UEI unless and until this

Court enters an injunction prohibiting further infringement and, specifically, enjoining

further direct and indirect infringement of the 389 Patent. If Roku’s conduct is not

stopped, UEI will continue to suffer competitive harm, irreparable injury, and significant

damages. Because UEI has no adequate remedy at law, UEI seeks, in addition to

damages, preliminary and permanent injunctive relief. UEI competes to supply remote

control technology to companies like Roku and will continue suffering irreparable harm

absent injunctive relief.
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COUNT THREE

INFRINGEMENT OF U.S. PATENT 9,911,325

62. UEI incorporates the previous paragraphs of this Complaint as if fully set

forth herein.

63. UEI is the owner of all rights, title, and interest in the 325 Patent, including

the right to bring this suit for injunctive relief and damages.

64. The 325 Patent arose from the same family as the 642 and 389 Patents, and

its claims are inventive for many of the same reasons as described with respect to the 642

Patent.

65. The 325 Patent is valid and enforceable. The claims of the 325 Patent are

directed to an inventive application in the field of remote control of consumer electronic

devices. The combination of claim elements was not well-understood, routine, or

conventional to those in the field at the time of invention. The 325 Patent claims share

some similarities with the inventions claimed in the 642 Patent, but they also include

different or additional elements, each of which make the claims novel for the same or

additional reasons as described above. For example, claim 1 of the 325 Patent includes is

an apparatus claim and includes additional elements related to such physical devices, as

well as additional limitations where the “codeset further comprises time information that

describes how a digital one and/or digital zero within the selected one of the plurality of

key code data is to be represented in the key code signal to be transmitted to the second

device.” For this reason as well, the combination of claim elements was not well-

understood, routine, or conventional to those in the field at the time of invention.

66. Roku has infringed and continues to infringe literally and/or through the

doctrine of equivalents, one or more claims of the 325 Patent, including but not limited to

claim 1, by using, making, offering to sell, and/or selling without authority in the United

States certain universal control devices, including but not limited to the “Roku Ultra”, the

“Roku Streaming Stick”, the “Roku Streaming Stick+,” the “Roku Express,” the “Roku

Express+,” the “Roku Premiere,” the “Roku Premiere+,” the “Roku 4,” the “Roku 3,” the
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“Roku 2,” the “Roku TV,” and any other Roku product that provides for the remote

control of an external device such as a TV and/or other consumer electronic devices like

an audiovisual receiver, sound bar or “Roku TV Wireless Speakers” via a Roku remote

via IR, HDMI or RF (the “325 Patent Accused Products”).

67. For purposes of example only, and without limitation, the 325 Patent

Accused Products perform every element of claim 1 of the 325 Patent when used as

intended by Roku. Roku also has infringed and continues infringes at least one other

claim of the 325 Patent.

68. Claim 1 involves “A first device for transmitting a command to control a

functional operation of a second device.” The 325 Patent Accused Products transmit a

command to control a functional operation of a second device, such as a TV and/or other

consumer electronic devices like an audiovisual receiver, sound bar or “Roku TV

Wireless Speakers.”

69. Claim 1 further involves the first device comprising “a receiver.” The 325

Patent Accused Products contain a receiver that is used to communicate with the remote

control and receive signals via Bluetooth, Wi-Fi Direct, or IR, depending on the

particular device.

70. Claim 1 further involves the first device comprising “a transmitter.” The

325 Patent Accused Products contain a transmitter in the form of at least the hardware

used to send signals via RF or HDMI CEC.

71. Claim 1 further involves the first device comprising “a processing device

coupled to the receiver and the transmitter.” Each of the 325 Patent Accused Products

contain a processor coupled to the device’s receiver and transmitter.

72. Claim 1 further involves the first device comprising “a memory storing

instructions executable by the processing device.” Each of the 325 Accused Products

contain memory storing instructions in the form of software that is executable by the

processing device.

73. Claim 1 further involves the instructions causing the processing device to
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“generate a key code using a keystroke indicator received from a third device in

communication with first device via use of the receiver, the keystroke indicator having

data that indicates an input element of the third device that has been activated.” The 325

Patent Accused Products generate a key code in response to a keystroke indicator signal

pressed on the Roku’s remote control. The products receive the keystroke indicator from

the remote control via use of their receiver. The keystroke indicator signal has data

indicating that an input element of the remote control has been activated.

74. Claim 1 further involves the instructions causing the processing device to

“format the key code for transmission to the second device.” The 325 Patent Accused

Products format a key code for transmission to the second device, such as a TV or

audiovisual receiver, via HDMI CEC.

75. Claim 1 further involves the instructions causing the processor to “transmit

the formatted key code to the second device in a key code signal via use of the

transmitter.” The 325 Patent Accused Products transmit a CEC-formatted key code to a

second device, such as a TV or audiovisual receiver, via HDMI link.

76. Claim 1 further involves “wherein the generated key code comprises a one

of a plurality of key code data stored in a codeset.” The key codes generated by the 325

Patent Accused Products comprise a one of a plurality of data that is stored in a codeset

of CEC data.

77. Claim 1 further involves “wherein the one of the plurality of key code data is

selected from the codeset as a function of the keystroke indicator received from the third

device.” The one of the plurality of key code data used by the 325 Patent Accused

Products is selected from the codeset as a function of the keystroke indicator received

from the remote control.

78. Claim 1 further involves “wherein each of the plurality of key code data

stored in the codeset comprises a series of digital ones and/or digital zeros.” The CEC

data transmitted by the 325 Patent Accused Products is made up of a series of digital ones

and/or digital zeros.
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79. Claim 1 further involves “wherein the codeset further comprises time

information that describes how a digital one and/or a digital zero within the selected one

of the plurality of key code data is to be represented in the key code signal to be

transmitted to the second device.” The CEC data transmitted by the 325 Patent Accused

Products includes time information that describes how a digital one and/or a digital zero

is to be represented in a signal transmitted to a second device, such as a TV or

audiovisual receiver.

80. Roku has infringed and continues to infringe claims of the 325 Patent within

the meaning of 35 U.S.C. § 271(a) through the foregoing activities, including at least

making, using, selling, offering for sale, and/or importing the 325 Patent Accused

Products.

81. Roku has indirectly infringed and continues to indirectly infringe claims of

the 325 Patent under § 271(b) by knowingly and actively inducing infringement of those

claims by its customers and end users of its products. The direct infringers that Roku has

induced to infringe include, without limitation, Roku’s customers, users, and retailers that

offer for sale, sell, and use the 325 Patent Accused Devices.

82. Roku is on notice of the 325 Patent at least as of the filing of this complaint.

In addition, Roku has had actual or constructive knowledge of the 325 Patent and its

infringement prior to the filing of this Complaint. At least as of September 2017, UEI

informed Roku that it had over 30 issued and pending patents covering its control

solutions. It is believed that Roku investigated UEI’s patents as a result and gained actual

knowledge of the 325 Patent. Roku’s own patents also have cited documents referring to

UEI’s patents over 290 times, which made Roku aware of UEI’s patents. As a result,

Roku at least engaged in willful blindness by taking deliberate actions to avoid

confirming a high probability of infringement of the 325 Patent. Furthermore, it is

believed Roku copied various aspects of UEI’s patented technology, and Roku’s copying

shows Roku knew or should have known of the 325 Patent and intended to induce

infringement. As such, Roku either knew or should have known about the existence of
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the 325 Patent and that creating features in its devices to practice that patent would

induce infringement. Roku has induced and continue to induce end users of the 325

Patent Accused Products to infringe at least claim 1 of the 325 Patent within the meaning

of 35 U.S.C. § 271(b).

83. Roku’s acts of inducement include making, using, selling, and offering to

sell the 325 Patent Accused Products, as well as Roku’s creation and dissemination of

promotional materials, marketing materials, and instruction guides that teach and

encourage end users to use the 325 Patent Accused Products in an infringing manner. For

example, the 325 Patent Accused Products provide step-by-step instruction on how an

end user should use these products in a manner that directly infringes the 325 Patent, and

Roku also provides further instruction in the “Setup and Troubleshooting” section of its

website. Roku, has a webpage, https://support.roku.com/en-gb/article/115012968247-

can-i-control-my-tv-with-the-remote-for-my-roku-streaming-player-, dedicated to

instructing users how to control devices using CEC. Roku also promotes controlling

devices’ input via CEC as shown at the following webpage: https://support.roku.com/en-

gb/article/115008012587-why-does-my-tv-switch-to-a-different-device-when-trying-to-

use-my-roku-streaming-player-.

84. Additionally, Roku has contributed to the infringement of claims of the 325

Patent within the meaning of 35 U.S.C. § 271(c). Specifically, Roku has contributed to

the end users infringement of the 325 Patent by, among other things, making, selling,

aiding, assisting, authorizing, advertising, marketing, promoting, providing for, and/or

encouraging the offer for sale, sale, and use of the 325 Patent Accused Products, which

Roku knew contain the software and features discussed above that are especially made or

adapted by Roku for infringing uses of claims of the 325 Patent. The software and

features discussed above are not staple articles of commerce suitable for substantial non-

infringing use. The direct infringers for Roku’s contributory infringement include,

without limitation, its customers, users, and retailers that offer for sale, sell, and use the

325 Patent Accused Products.
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85. Roku’s direct and indirect infringement of the 325 Patent has injured UEI,

and UEI is entitled to recover damages adequate to compensate it for such infringement.

86. Roku’s infringement of the 325 Patent has been willful, wanton, malicious,

and/or deliberate and constitutes egregious behavior justifying an award of enhanced

damages. More specifically, Roku knew or should have known about the 325 Patent and

its infringement of that patent, as discussed above, but continued to engage in the using,

making, offering to sell, and/or selling of the 325 Patent Accused Products despite an

objectively high likelihood that this conduct would infringe the 325 Patent.

87. Roku’s infringing activities will continue to injure UEI unless and until this

Court enters an injunction prohibiting further infringement and, specifically, enjoining

further direct and indirect infringement of the 325 Patent. If Roku’s conduct is not

stopped, UEI will continue to suffer competitive harm, irreparable injury, and significant

damages. Because UEI has no adequate remedy at law, UEI seeks, in addition to

damages, preliminary and permanent injunctive relief. UEI competes to supply remote

control technology to companies like Roku and will continue suffering irreparable harm

absent injunctive relief.

COUNT FOUR

INFRINGEMENT OF U.S. PATENT 9,716,853

88. UEI incorporates the previous paragraphs of this Complaint as if fully set

forth herein.

89. UEI is the owner of all rights, title, and interest in the 853 Patent, including

the right to bring this suit for injunctive relief and damages.

90. The 853 Patent generally relates to devices that can optimize control of

multiple consumer electronic devices. At the time of the 853 Patent, a number of

communication methods could be used between devices, including Wi-Fi, Bluetooth, and

HDMI. However, many manufacturers were slow to adopt newer methods, resulting in

situations where multiple devices in the same room or network could only be operated via

different communication methods. The invention of the 853 Patent overcame these
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limitations by creating a device that is adapted to allow for multiple communication

methods to facilitate communication across different communication mediums.

91. The 853 Patent is valid and enforceable. The claims of the 853 Patent are

directed to an inventive application in the field of remote control of consumer electronic

devices. The combination of claim elements was not well-understood, routine, or

conventional to those in the field at the time of invention. In particular, it was not well-

understood, routine or conventional at the time of invention for a system utilize a

universal control engine to respond to a detected presence of an intended target appliance,

use an identity associated with the intended target appliance to create a listing of at least

two different communications for use in controlling each of at least two functional

operations of the intended target appliance and be capable of causing such control by a

remote control.

92. Roku has infringed and continues to infringe literally and/or through the

doctrine of equivalents, one or more claims of the 853 Patent, including but not limited to

claim 1, by using, making, offering to sell, and/or selling without authority in the United

States certain universal control devices, including but not limited to the “Roku Ultra”, the

“Roku 4,” the “Roku TV” and any other Roku product that allows control of an external

device’s volume or power via CEC or IR (the “853 Patent Accused Products”).

93. For purposes of example only, and without limitation, the 853 Patent

Accused Products perform every element of claim 1 of the 853 Patent when used as

intended by Roku. Roku also has infringed and continues infringes at least one other

claim of the 853 Patent.

94. Claim 1 involves “A universal control engine.” The 853 Patent Accused

Products are universal control engines that allow control of external devices.

95. Claim 1 further involves the universal control engine comprising “a

processing device.” The 853 Patent Accused Products contain a processor.

96. Claim 1 further involves the universal control engine comprising “a memory

device having stored thereon instructions executable by the processing device.” The 853
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Accused Products contain memory storing instructions in the form of software that is

executable by the processing device.

97. Claim 1 further involves the instructions when executed by the processing

device “causing the universal control engine to respond to a detected presence of an

intended target appliance within a logical topography of controllable appliances which

includes the universal control engine by using an identity associated with the intended

target appliance to create a listing comprised of at least a first communication method and

a second communication method different than the first communication method for use in

controlling each of at least a first functional operation and a second functional operation

of the intended target appliance and to respond to a received request from a controlling

device intended to cause the intended target appliance to perform a one of the first and

second functional operations by causing a one of the first and second communication

methods in the listing of communication methods that has been associated with the

requested one of the first and second functional operations to be used to transmit to the

intended target appliance a command for controlling the requested one of the first and

second functional operations of the intended target appliance.” The 853 Patent Accused

Products can detect and respond the presence of target devices connected to a logical

topography that includes the Products via HDMI. The Products’ software creates a

listing of a first and second communication methods for controlling first and second

functional operations of a target appliance because it has information on how to control at

least volume and power of certain devices via IR or CEC. When a user presses the

volume or power button on Roku’s remote, it causes the target appliance, such as a TV or

audiovisual receiver, to perform the requested functional operation using one of the first

and second communication methods, e.g., either IR or CEC.

98. Roku has infringed and continue to infringe claims of the 853 Patent within

the meaning of 35 U.S.C. § 271(a) through the foregoing activities, including at least

making, using, selling, offering for sale, and/or importing the 853 Patent Accused

Products.
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99. Roku has indirectly infringed and continue to indirectly infringe claims of

the 853 Patent under § 271(b) by knowingly and actively inducing infringement of those

claims by its customers and end users of its products. The direct infringers that Roku has

induced to infringe include, without limitation, Roku’s customers, users, and retailers that

offer for sale, sell, and use the 853 Patent Accused Devices.

100. Roku is on notice of the 853 Patent at least as of the filing of this complaint.

In addition, Roku has had actual or constructive knowledge of the 853 Patent and its

infringement prior to the filing of this Complaint. At least as of September 2017, UEI

informed Roku that it had over 30 issued and pending patents covering its control

solutions. It is believed that Roku investigated UEI’s patents as a result and gained actual

knowledge of the 853 Patent. Roku’s own patents also have cited documents referring to

UEI’s patents over 290 times, which made Roku aware of UEI’s patents. Furthermore, it

is believed Roku copied various aspects of UEI’s patented technology, and Roku’s

copying shows Roku knew or should have known of the 853 Patent and intended to

induce infringement. As a result, Roku at least engaged in willful blindness by taking

deliberate actions to avoid confirming a high probability of infringement of the 853

Patent. As such, Roku either knew or should have known about the existence of the 853

Patent and that creating features in its devices to practice that patent would induce

infringement. Roku has induced and continue to induce end users of the 853 Patent

Accused Products to infringe at least claim 1 of the 853 Patent within the meaning of 35

U.S.C. § 271(b).

101. Roku’s acts of inducement include making, using, selling, and offering to

sell the 853 Patent Accused Products, as well as Roku’s creation and dissemination of

promotional materials, marketing materials, and instruction guides that teach and

encourage end users to use the 853 Patent Accused Products in an infringing manner. For

example, the 853 Patent Accused Products provide step-by-step instruction on how an

end user should use these products in a manner that directly infringes the 853 Patent, and

Roku also provides further instruction in the “Setup and Troubleshooting” section of its
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website. Roku has a webpage, https://support.roku.com/en-gb/article/115013019828-

how-to-set-up-your-roku-enhanced-remote-to-control-your-tv, dedicated to instructing

users how to set up Roku Enhanced Remotes via wireless and infrared (IR) technologies

to seamlessly control Roku streaming players and aspects of users’ TV. Roku also has a

webpage, https://support.roku.com/en-gb/article/115012968247-can-i-control-my-tv-

with-the-remote-for-my-roku-streaming-player-, dedicated to instructing users how to

control devices using CEC.

102. Additionally, Roku has contributed to the infringement of claims of the 853

Patent within the meaning of 35 U.S.C. § 271(c). Specifically, Roku has contributed to

the end users infringement of the 853 Patent by, among other things, making, selling,

aiding, assisting, authorizing, advertising, marketing, promoting, providing for, and/or

encouraging the offer for sale, sale, and use of the 853 Patent Accused Products, which

Roku knew contain the software and features discussed above that are especially made or

adapted by Roku for infringing uses of claims of the 853 Patent. The software and

features discussed above are not staple articles of commerce suitable for substantial non-

infringing use. The direct infringers for Roku’s contributory infringement include,

without limitation, its customers, users, and retailers that offer for sale, sell, and use the

853 Patent Accused Products.

103. Roku’s direct and indirect infringement of the 853 Patent has injured UEI,

and UEI is entitled to recover damages adequate to compensate it for such infringement.

104. Roku’s infringement of the 853 Patent has been willful, wanton, malicious,

and/or deliberate and constitutes egregious behavior justifying an award of enhanced

damages. More specifically, Roku knew or should have known about the 853 Patent and

its infringement of that patent, as discussed above, but continued to engage in the using,

making, offering to sell, and/or selling of the 853 Patent Accused Products despite an

objectively high likelihood that this conduct would infringe the 853 Patent.

105. Roku’s infringing activities will continue to injure UEI unless and until this

Court enters an injunction prohibiting further infringement and, specifically, enjoining
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further direct and indirect infringement of the 853 Patent. If Roku’s conduct is not

stopped, UEI will continue to suffer competitive harm, irreparable injury, and significant

damages. Because UEI has no adequate remedy at law, UEI seeks, in addition to

damages, preliminary and permanent injunctive relief. UEI competes to supply remote

control technology to companies like Roku and will continue suffering irreparable harm

absent injunctive relief.

COUNT FIVE

INFRINGEMENT OF U.S. PATENT 7,782,309

106. UEI incorporates the previous paragraphs of this Complaint as if fully set

forth herein.

107. UEI is the owner of all rights, title, and interest in the 309 Patent, including

the right to bring this suit for injunctive relief and damages

108. The 309 Patent generally relates to a method for using a remote control

device with a dual-mode touch sensitive display. Prior art remote control devices used

Graphical User Interfaces (“GUIs”) to present multiple user interfaces on one controlling

device in order to command functions on a target device. Prior art controlling devices,

however, were limited to one mode of user interaction (such as pressing a button or soft

key) in order to command target devices. The 309 Patent improves upon the prior art by

providing two modes of user interaction via a touchscreen to better enable remote cursor

control functionality on a target device.

109. The 309 Patent is valid and enforceable. The claims of the 309 Patent are

directed to an inventive application in the field of remote control of consumer electronic

devices. The combination of claim elements was not well-understood, routine, or

conventional to those in the field at the time of invention. Specifically, the use of

graphical user interfaces on a remote control application, and dual-mode touch sensitive

displays were not routine or conventional in the art at the time of invention.

110. UEI has provided notice to the public of the 309 Patent via marking it on

UEI’s NevoSmart App on its “About” screen.

Case 8:18-cv-01580   Document 1   Filed 09/05/18   Page 26 of 50   Page ID #:26

Universal Electronics Inc., Exhibit 2008
Roku, Inc. v. Universal Electronics Inc., IPR2020-01012



27

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

111. Roku has infringed and continues to infringe literally and/or through the

doctrine of equivalents, one or more claims of the 309 Patent, including but not limited to

claim 1, by using, making, offering to sell, and/or selling without authority in the United

States certain universal control devices, including but not limited to smartphones and

tablets with the “Roku Mobile App” installed (the “309 Patent Accused Products”).

112. For purposes of example only, and without limitation, the 309 Patent

Accused Products perform every step of claim 1 of the 309 Patent, which relates to a

method of using a remote control device with a dual-mode touch sensitive display. Roku

also has infringed and continues infringes at least one other claim of the 309 Patent.

113. The method of claim 1 involves “using a universal controlling device

comprised of a display having a touch-sensitive surface.” The 309 Patent Accused

Products include a universal controlling device with a display having a touch-sensitive

surface.

114. The method of claim 1 further involves “causing one or more graphical user

interfaces comprised of graphical user interface icons to be displayed in the display of the

universal controlling device.” The 309 Patent Accused Products include various

graphical user interfaces that display on the user’s smartphone. For example, the Roku

Swipe Remote includes several graphical user interface icons, such a play button, a

keyboard button, and a home button. The Swipe Remote also includes a field in the

middle of the screen with the text “Swipe to move; Tap to select.”

115. The method of claim 1 further involves “accepting via the touch-sensitive

surface of the universal controlling device a first input type indicative of a selection of a

displayed graphical user interface icon.” Users select icons on the Swipe Remote GUI by

using a tapping motion (a first input type). For example, users select the home icon at the

top of the Swipe Remote to return to the home screen, or the play button to play selected

content.

116. The method of claim 1 further involves “causing the universal controlling

device to transmit to the one or more appliances first data representative of the displayed
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graphical user interface icon selected by the first input type.” When a user taps the play

button, for example, the play command is transmitted to the connected Roku device (such

as a Roku TV, Roku Ultra, Roku Express, etc.) and the selected content will begin to

play.

117. The method of claim 1 further involves “accepting via the touch-sensitive

surface of the universal controlling device a second input type indicative of a motion

made across the touch-sensitive surface.” Users swipe (a second input type) on the

Swipe Remote to browse content.

118. The method of claim 1 further involves “causing the universal controlling

device to transmit to the one or more appliances second data representative of the motion

made across the touch-sensitive surface provided by the second input type.” When a user

swipes on the Swipe Remote, the input is transmitted to the connected Roku device and

moves through the content screens on the connected TV. For example, when the user is

within the channel selection screen, a swipe on the Swipe Remote moves the onscreen

cursor to the next channel, or moves to the next page of available channels.

119. The method of claim 1 further involves “causing the universal controlling

device to distinguish the first input type received via the touch-sensitive surface from the

second input type received via the touch-sensitive surface.” The 309 Patent Accused

Products distinguish between the first input type received and the second input type

received from the touch-sensitive surface, because tapping motions are used to select

content while swiping motions are used to browse content on the Swipe Remote.

120. Roku has infringed and continues to infringe claims of the 309 Patent within

the meaning of 35 U.S.C. § 271(a) through the foregoing activities, including at least

making, using, selling, offering for sale, and/or importing the 309 Patent Accused

Products.

121. Roku has performed each and every element of claim 1 of the 309 Patent

during at least its own product development and testing of the 309 Patent Accused

Products.
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122. Roku has indirectly infringed and continues to indirectly infringe at least

claim 1 of the 309 Patent under § 271(b) by knowingly and actively inducing

infringement of those claims by its customers and end users of its products. The direct

infringers that Roku has induced to infringe include, without limitation, Roku’s

customers and that offer for sale, sell, and use the 309 Patent Accused Products.

123. Roku is on notice of the 309 Patent at least as of the filing of this complaint.

In addition, Roku has had actual or constructive knowledge of the 309 Patent and its

infringement prior to the filing of this Complaint. As stated above, UEI has marked the

309 Patent via its NevoSmart App on its “About” screen. Further, at least as of

September 2017, UEI informed Roku that it had over 30 issued and pending patents

covering its control solutions. It is believed that Roku investigated UEI’s patents as a

result and gained actual knowledge of the 309 Patent. Roku’s own patents also have cited

documents referring to UEI’s patents over 290 times, which made Roku aware of UEI’s

patents. Furthermore, it is believed Roku copied various aspects of UEI’s patented

technology, and Roku’s copying shows Roku knew or should have known of the 309

Patent and intended to induce infringement. As a result, Roku at least engaged in willful

blindness by taking deliberate actions to avoid confirming a high probability of

infringement of the 309 Patent. As such, Roku either knew or should have known about

the existence of the 309 Patent and that creating features in its devices to practice that

patent would induce infringement. Roku has induced and continue to induce end users of

the 309 Patent Accused Products to infringe at least claim 1 of the 309 Patent within the

meaning of 35 U.S.C. § 271(b).

124. Roku induces infringement by its customers and users by instructing an

encouraging them to download and use the Roku Mobile App. Encouragement and

instructions to download the Roku Mobile App appear on the setup screen during the

setup of a Roku Device. Encouragement and instructions to download the Roku Mobile

App appear on the setup screen during the setup of a Roku Device, and on the Roku

website at https://www.roku.com/mobile-app. For example, Roku provides step-by-step
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instruction on how an end user should use these products in a manner that directly

infringes the 309 Patent, and Roku also provides further instruction in the “Setup and

Troubleshooting” section of its website. Roku further has a webpage

https://support.roku.com/article/115002681087-how-to-control-your-roku-streaming-

device-using-the-roku-mobile-app dedicated to instructing users how to the swipe and

touch functions of the Roku Mobile App. Examples include, without limitation, Roku’s

detailed instructions on the differences between controlling a Roku using the “traditional”

and “Swipe” functionality.

125. Roku’s direct and indirect infringement of the 309 Patent has injured UEI,

and UEI is entitled to recover damages adequate to compensate it for such infringement.

126. Roku’s infringement of the 309 Patent has been willful, wanton, malicious,

and/or deliberate and constitutes egregious behavior justifying an award of enhanced

damages. More specifically, Roku knew or should have known about the 309 Patent and

its infringement of that patent, as discussed above, but continued to engage in the using,

making, offering to sell, and/or selling of the 309 Patent Accused Products despite an

objectively high likelihood that this conduct would infringe the 309 Patent.

127. Roku’s infringing activities will continue to injure UEI unless and until this

Court enters an injunction prohibiting further infringement and, specifically, enjoining

further direct and indirect infringement of the 309 Patent. If Roku’s conduct is not

stopped, UEI will continue to suffer competitive harm, irreparable injury, and significant

damages. Because UEI has no adequate remedy at law, UEI seeks, in addition to

damages, preliminary and permanent injunctive relief. UEI competes to supply remote

control technology to companies like Roku and will continue suffering irreparable harm

absent injunctive relief.

COUNT SIX

INFRINGEMENT OF U.S. PATENT 7,821,504

128. UEI incorporates the previous paragraphs of this Complaint as if fully set

forth herein.
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129. UEI is the owner of all rights, title, and interest in the 504 Patent, including

the right to bring this suit for injunctive relief and damages.

130. The 504 Patent generally relates to a method for using a remote control

device with a dual-mode touch sensitive display. Prior art remote control devices used

Graphical User Interfaces (“GUIs”) to present multiple user interfaces on one controlling

device in order to command functions on a target device. Prior art controlling devices,

however, were limited to one mode of user interaction (such as pressing a button or soft

key) in order to command target devices. The 504 Patent improves upon the prior art by

providing two modes of user interaction via a touchscreen to better enable remote cursor

control functionality on a target device.

131. The 504 Patent is valid and enforceable. The claims of the 504 Patent are

directed to an inventive application in the field of remote control of consumer electronic

devices. The combination of claim elements was not well-understood, routine, or

conventional to those in the field at the time of invention. Specifically, the use of

graphical user interfaces on a remote control application, and dual-mode touch sensitive

displays were not routine or conventional in the art at the time of invention

132. UEI has provided notice to the public of the 504 Patent via marking it on

UEI’s NevoSmart App on its “About” screen.

133. Roku has infringed and continues to infringe literally and/or through the

doctrine of equivalents, one or more claims of the 504 Patent, including but not limited to

claim 1, by using, making, offering to sell, and/or selling without authority in the United

States certain universal control devices, including but not limited to smartphones and

tablets with the “Roku Mobile App” installed (the “504 Patent Accused Products”).

134. For purposes of example only, and without limitation, the 504 Patent

Accused Products perform every step of claim 1 of the 504 Patent, which relates to a

method of using a remote control device with a dual-mode touch sensitive display. Roku

also has infringed and continues infringes at least one other claim of the 504 Patent.

135. The method of claim 1 involves “using a universal controlling device
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comprised of a touch-sensitive surface.” The 504 Patent Accused Products include a

universal controlling device with a display having a touch-sensitive surface.

136. The method of claim 1 further involves "accepting via the touch-sensitive

surface of the universal controlling device a first input type indicative of a static touch

made upon the touch-sensitive surface.” On the home screen of the Roku Mobile App, a

user uses a static touch to select various options, such as one of the available channels or

to select one of the icons at the bottom of the screen including “What’s On”; “Channels”;

“Remote”; “Photos+”; or “Settings.”

137. The method of claim 1 further involves “causing the universal controlling

device to transmit first data used to command at least a first functional operation of the

one or more appliances, the first data being representative of the static touch made upon

the touch-sensitive surface.” When a user makes a tapping motion to make a selection on

the Roku Mobile App home screen, data is transferred to the connected Roku device to

command a functional operation of an appliance, for example, by playing the selected

content on the appliance, changing menus or controlling power.

138. The method of claim 1 further involves “accepting via the touch-sensitive

surface of the universal controlling device a second input type indicative of a moving

touch made across the touch-sensitive surface.” A user uses a swiping motion on the

Roku Mobile App home screen to navigate content, such as available channels.

139. The method of claim 1 further involves “causing the universal controlling

device to transmit second data used to command at least a second functional operation of

the one or more appliances, the second data being representative of the moving touch

made across the touch-sensitive surface.” When a user swipes on the home screen of the

Roku Mobile App, data is transmitted to the connected Roku device to move through the

list of available channels on the screen of the TV.

140. The method of claim 1 further involves “causing the universal controlling

device to distinguish the first input type received via the touch-sensitive surface from the

second input type received via the touch-sensitive surface.” The 504 Patent Accused

Case 8:18-cv-01580   Document 1   Filed 09/05/18   Page 32 of 50   Page ID #:32

Universal Electronics Inc., Exhibit 2008
Roku, Inc. v. Universal Electronics Inc., IPR2020-01012



33

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

Products distinguish between the first input type received and the second input type

received from the touch-sensitive surface, because tapping motions are used to select

content while swiping motions are used to browse content on the Roku Mobile App home

screen.

141. Roku has infringed and continues to infringe claims of the 504 Patent within

the meaning of 35 U.S.C. § 271(a) through the foregoing activities, including at least

making, using, selling, offering for sale, and/or importing the 504 Patent Accused

Products.

142. Roku has performed each and every element of claim 1 of the 504 Patent

during at least its own product development and testing of the 504 Patent Accused

Products.

143. Roku has indirectly infringed and continues to indirectly infringe at least

claim 1 of the 504 Patent under § 271(b) by knowingly and actively inducing

infringement of those claims by its customers and end users of its products. The direct

infringers that Roku has induced to infringe include, without limitation, Roku’s

customers and that offer for sale, sell, and use the 504 Patent Accused Products.

144. Roku is on notice of the 504 Patent at least as of the filing of this complaint.

In addition, Roku has had actual or constructive knowledge of the 504 Patent and its

infringement prior to the filing of this Complaint. As stated above, UEI has marked the

504 Patent via its NevoSmart App on its “About” screen. Further, at least as of

September 2017, UEI informed Roku that it had over 30 issued and pending patents

covering its control solutions. It is believed that Roku investigated UEI’s patents as a

result and gained actual knowledge of the 504 Patent. Roku’s own patents also have cited

documents referring to UEI’s patents over 290 times, which made Roku aware of UEI’s

patents. Furthermore, it is believed Roku copied various aspects of UEI’s patented

technology, and Roku’s copying shows Roku knew or should have known of the 504

Patent and intended to induce infringement. As a result, Roku at least engaged in willful

blindness by taking deliberate actions to avoid confirming a high probability of
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infringement of the 504 Patent. As such, Roku either knew or should have known about

the existence of the 504 Patent and that creating features in its devices to practice that

patent would induce infringement. Roku has induced and continue to induce end users of

the 504 Patent Accused Products to infringe at least claim 1 of the 504 Patent within the

meaning of 35 U.S.C. § 271(b).

145. Roku induces infringement by its customers and users by instructing an

encouraging them to download and use the Roku Mobile App. Encouragement and

instructions to download the Roku Mobile App appear on the setup screen during the

setup of a Roku Device. Encouragement and instructions to download the Roku Mobile

App appear on the setup screen during the setup of a Roku Device, and on the Roku

website at https://www.roku.com/mobile-app. For example, Roku provides step-by-step

instruction on how an end user should use these products in a manner that directly

infringes the 504 Patent, and Roku also provides further instruction in the “Setup and

Troubleshooting” section of its website. Roku further has a webpage

https://support.roku.com/article/115002681087-how-to-control-your-roku-streaming-

device-using-the-roku-mobile-app dedicated to instructing users how to the swipe and

touch functions of the Roku Mobile App. Examples include, without limitation, Roku’s

detailed instructions on the differences between controlling a Roku using the “traditional”

and “Swipe” functionality.

146. Roku’s direct and indirect infringement of the 504 Patent has injured UEI,

and UEI is entitled to recover damages adequate to compensate it for such infringement.

147. Roku’s infringement of the 504 Patent has been willful, wanton, malicious,

and/or deliberate and constitutes egregious behavior justifying an award of enhanced

damages. More specifically, Roku knew or should have known about the 504 Patent and

its infringement of that patent, as discussed above, but continued to engage in the using,

making, offering to sell, and/or selling of the 504 Patent Accused Products despite an

objectively high likelihood that this conduct would infringe the 504 Patent.

148. Roku’s infringing activities will continue to injure UEI unless and until this
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Court enters an injunction prohibiting further infringement and, specifically, enjoining

further direct and indirect infringement of the 504 Patent. If Roku’s conduct is not

stopped, UEI will continue to suffer competitive harm, irreparable injury, and significant

damages. Because UEI has no adequate remedy at law, UEI seeks, in addition to

damages, preliminary and permanent injunctive relief. UEI competes to supply remote

control technology to companies like Roku and will continue suffering irreparable harm

absent injunctive relief.

COUNT SEVEN

INFRINGEMENT OF U.S. PATENT 7,821,505

149. UEI incorporates the previous paragraphs of this Complaint as if fully set

forth herein.

150. UEI is the owner of all rights, title, and interest in the 505 Patent, including

the right to bring this suit for injunctive relief and damages.

151. The 505 Patent generally relates to a universal controlling device with a

dual-mode touch sensitive display. Prior art remote control devices used Graphical User

Interfaces (“GUIs”) to present multiple user interfaces on one controlling device in order

to command functions on a target device. Prior art controlling devices, however, were

limited to one mode of user interaction (such as pressing a button or soft key). The 505

Patent improves upon the prior art by providing two modes of user interaction via a

touchscreen to better enable remote cursor control functionality on a target device.

152. The 505 Patent is valid and enforceable. The claims of the 505 Patent are

directed to an inventive application in the field of remote control of consumer electronic

devices. The combination of claim elements was not well-understood, routine, or

conventional to those in the field at the time of invention. Specifically, the use of

graphical user interfaces on a remote control application, and dual-mode touch sensitive

displays were not routine or conventional in the art at the time of invention.

153. UEI has provided notice to the public of the 505 Patent via marking it on

UEI’s NevoSmart App on its “About” screen.
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154. Roku has infringed and continues to infringe literally and/or through the

doctrine of equivalents, one or more claims of the 505 Patent, including but not limited to

claim 1, by using, making, offering to sell, and/or selling without authority in the United

States certain universal control devices, including but not limited to smartphones and

tablets with the “Roku Mobile App” installed (the “505 Patent Accused Products”).

155. For purposes of example only, and without limitation, the 505 Patent

Accused Products include every element of claim 1 of the 505 Patent, which relates to a

universal controlling device with a dual-mode touch sensitive display. Roku also has

infringed and continues infringes at least one other claim of the 505 Patent.

156. Claim 1 involves a universal controlling device. The 505 Patent Accused

Products are universal controlling devices capable of controlling various Roku devices

(such as the Roku Ultra, Roku Express, and Roku TV) and other home entertainment

appliances (like sound systems and Blu-Ray players).

157. The device of claim 1 further involves “a display having a touch-sensitive

surface in which is displayed a plurality of graphical user interface icons.” The 505

Patent Accused Products include a touch-sensitive surface (the smartphone screen), and

plurality of GUI icons. The Roku Mobile App home screen includes several GUI icons,

such as icons for different content channels, and icons at the bottom of the screen

including “What’s On”; “Channels”; “Remote”; “Photos+”; or “Settings.” Users are

further presented with options for static touch within the Swipe Remote GUI to select TV

GUI interface elements when browsing menus on the TV GUI using the Roku Mobile

App with Swipe Remote.

158. The device of claim 1 further involves “a transmitter for transmitting data

for commanding functional operations of one or more appliances located remotely from

the controlling device.” The 505 Patent Accused Products contain a WiFi transmitter to

control remote appliances, including at least various Roku boxes and Roku TVs, but also

connected audio devices such as sound bars, AVRs and Roku TV Wireless Speakers.

159. The device of claim 1 further involves “a processing device for causing the
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transmitter to transmit data in response to input provided to the touch-sensitive surface.”

The 505 Patent Accused Products contain microprocessors for processing app data, such

as data associated with input from a touchscreen.

160. The device of claim 1 further involves “in response to the touch-sensitive

surface of the universal controlling device being provided a first input type indicative of

a selection of a one of the plurality of displayed graphical user interface icons, the

processing device causes the transmitter to transmit first data for commanding at least a

first functional operation of the one or more appliances with the first data being

representative of the one of the plurality of graphical user interface icon selected by the

first input type.” The home screen of the Roku Mobile App allows the user to use a

static touch (a first input type) to select various options, such as one of the available

channels or to select one of the icons at the bottom of the screen including “What’s On”;

“Channels”; “Remote”; “Photos+”; or “Settings.” When a user makes a tapping motion

to make a selection on the home screen, data is transferred to the connected Roku device

to command a functional operation of an appliance by, for example, playing the selected

content on the TV. Users are further presented with options for static touch within the

Swipe Remote GUI to select TV GUI interface elements when browsing menus on the

TV GUI using the Roku Mobile App with Swipe Remote.

161. The device of claim 1 further involves “in response to the touch-sensitive

surface being provided a second input type indicative of a motion made across the touch-

sensitive surface, the processing device causes the transmitter to transmit second data for

commanding at least a second functional operation of the one or more appliances with

the second data being representative of the motion made across the touch-sensitive

surface provided by the second input type.” The Roku Mobile App allows a user to use

a swiping motion (a second input type) on the home screen to navigate content, such as

available channels. When a user swipes on the home screen of the Swipe Remote GUI

of the Roku Mobile App, data is transmitted to the connected Roku device to move

through the list of available channels and content on the screen of the TV. Users can
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similarly swipe through photos and music using a moving touch feature of the Photos+

function of the Roku Mobile App.

162. The device of claim 1 further involves “the processing device is

programmed to distinguish the first input type provided to the touch-sensitive surface

from the second input type provided to the touch-sensitive surface.” The 505 Patent

Accused Products can distinguish between the first input type received and the second

input type received from the touch-sensitive surface, because tapping motions are used

to select content while swiping motions are used to browse content on the Swipe Remote

GUI, Photos+ feature, and Roku Mobile App home screen.

163. Roku has infringed and continues to infringe claims of the 505 Patent within

the meaning of 35 U.S.C. § 271(a) through the foregoing activities, including at least

making, using, selling, offering for sale, and/or importing the 505 Patent Accused

Products.

164. Roku has performed each and every element of claim 1 of the 505 Patent

during at least its own product development and testing of the 505 Patent Accused

Products.

165. Roku has indirectly infringed and continues to indirectly infringe at least

claim 1 of the 505 Patent under § 271(b) by knowingly and actively inducing

infringement of those claims by its customers and end users of its products. The direct

infringers that Roku has induced to infringe include, without limitation, Roku’s

customers and that offer for sale, sell, and use the 505 Patent Accused Products.

166. Roku is on notice of the 505 Patent at least as of the filing of this complaint.

In addition, Roku has had actual or constructive knowledge of the 505 Patent and its

infringement prior to the filing of this Complaint. As stated above, UEI has marked the

505 Patent via its NevoSmart App on its “About” screen. Further, at least as of

September 2017, UEI informed Roku that it had over 30 issued and pending patents

covering its control solutions. It is believed that Roku investigated UEI’s patents as a

result and gained actual knowledge of the 505 Patent. Roku’s own patents also have cited
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documents referring to UEI’s patents over 290 times, which made Roku aware of UEI’s

patents. Furthermore, it is believed Roku copied various aspects of UEI’s patented

technology, and Roku’s copying shows Roku knew or should have known of the 505

Patent and intended to induce infringement. As a result, Roku at least engaged in willful

blindness by taking deliberate actions to avoid confirming a high probability of

infringement of the 505 Patent. As such, Roku either knew or should have known about

the existence of the 505 Patent and that creating features in its devices to practice that

patent would induce infringement. Roku has induced and continue to induce end users of

the 505 Patent Accused Products to infringe at least claim 1 of the 505 Patent within the

meaning of 35 U.S.C. § 271(b).

167. Roku induces infringement by its customers and users by instructing an

encouraging them to download and use the Roku Mobile App. Encouragement and

instructions to download the Roku Mobile App appear on the setup screen during the

setup of a Roku Device. Encouragement and instructions to download the Roku Mobile

App appear on the setup screen during the setup of a Roku Device, and on the Roku

website at https://www.roku.com/mobile-app. For example, Roku provides step-by-step

instruction on how an end user should use these products in a manner that directly

infringes the 505 Patent, and Roku also provides further instruction in the “Setup and

Troubleshooting” section of its website. Roku further has a webpage

https://support.roku.com/article/115002681087-how-to-control-your-roku-streaming-

device-using-the-roku-mobile-app dedicated to instructing users how to the swipe and

touch functions of the Roku Mobile App. Examples include, without limitation, Roku’s

detailed instructions on the differences between controlling a Roku using the “traditional”

and “Swipe” functionality.

168. Roku’s direct and indirect infringement of the 505 Patent has injured UEI,

and UEI is entitled to recover damages adequate to compensate it for such infringement.

169. Roku’s infringement of the 505 Patent has been willful, wanton, malicious,

and/or deliberate and constitutes egregious behavior justifying an award of enhanced
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damages. More specifically, Roku knew or should have known about the 505 Patent and

its infringement of that patent, as discussed above, but continued to engage in the using,

making, offering to sell, and/or selling of the 505 Patent Accused Products despite an

objectively high likelihood that this conduct would infringe the 505 Patent.

170. Roku’s infringing activities will continue to injure UEI unless and until this

Court enters an injunction prohibiting further infringement and, specifically, enjoining

further direct and indirect infringement of the 505 Patent. If Roku’s conduct is not

stopped, UEI will continue to suffer competitive harm, irreparable injury, and significant

damages. Because UEI has no adequate remedy at law, UEI seeks, in addition to

damages, preliminary and permanent injunctive relief. UEI competes to supply remote

control technology to companies like Roku and will continue suffering irreparable harm

absent injunctive relief.

COUNT EIGHT

INFRINGEMENT OF U.S. PATENT 7,895,532

171. UEI incorporates the previous paragraphs of this Complaint as if fully set

forth herein.

172. UEI is the owner of all rights, title, and interest in the 532 Patent, including

the right to bring this suit for injunctive relief and damages.

173. The 532 Patent generally relates to a user interface for a remote control

application. Prior art universal remote controls relied on numerous hard keys for control,

such that the control interface became more crowded and less user friendly on remotes

able to control a greater number of appliances. The 532 Patent family relates to remote

control applications with GUIs that allow for control of a large number of appliances

while maintaining a simple user interface.

174. The 532 Patent is valid and enforceable. The claims of the 532 Patent are

directed to an inventive application in the field of remote control of consumer electronic

devices. The combination of claim elements was not well-understood, routine, or

conventional to those in the field at the time of invention. Specifically, the use of GUIs
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on a remote control application was not routine or conventional in the art at the time of

invention. In particular, the specific combination of claimed elements such as presenting

representations of at least one appliance controllable by the controlling device,

automatically creating a sequence of instructions on the controlling device for one or

more interactions with at least one controllable appliance, and causing the sequence of

instructions to be executed in response to selection of a user input element of the

controlling device was not well-understood, routine, or conventional to those in the field

at the time of invention.

175. Roku has infringed and continues to infringe literally and/or through the

doctrine of equivalents, one or more claims of the 532 Patent, including but not limited to

claim 10, by using, making, offering to sell, and/or selling without authority in the United

States certain universal control devices, including but not limited to smartphones and

tablets with the “Roku Mobile App” installed (the “532 Patent Accused Products”).

176. For purposes of example only, and without limitation, the 532 Patent

Accused Products perform every step of claim 10 of the 532 Patent, which relates to a

method for using GUIs with a remote control application. Roku also has infringed and

continues infringes at least one other claim of the 532 Patent.

177. The method of claim 10 involves “presenting to a user a graphical user

interface including a representations of at least one appliance controllable by the

controlling device.” During at least the pairing process of the Roku Mobile App with a

Roku device, a GUI on the 532 Patent Accused Products presents to the user a list of

Roku devices controllable by the App such as the Roku TV, Roku Ultra, and others.

178. The method of claim 10 further involves “using a program to automatically

create the sequence of instructions to be executed by the controlling device such that the

sequence of instructions reflects one or more interactions by the user with the

representations of the at least one appliance controllable by the controlling device

presented via the graphical user interface.” The Roku Mobile App includes a program

that automatically creates a sequences of instructions based on a user’s interaction with
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the representations of controllable devices, including the user selection of which Roku

device to control with a 532 Patent Accused Product.

179. The method of claim 10 further involves “causing the automatically created

sequence of instructions to be executed by the controlling device in response to a

selection of a user input element of the controlling device.” When a user of the Roku

Mobile App selects one of the controllable devices from the list of representations, the

Mobile App in response executes the sequence of instructions automatically connecting

the 532 Patent Accused Products to the selected Roku device.

180. Roku has infringed and continues to infringe claims of the 532 Patent within

the meaning of 35 U.S.C. § 271(a) through the foregoing activities, including at least

making, using, selling, offering for sale, and/or importing the 532 Patent Accused

Products.

181. Roku has performed each and every element of claim 1 of the 532 Patent

during at least its own product development and testing of the 532 Patent Accused

Products.

182. Roku has indirectly infringed and continues to indirectly infringe at least

claim 1 of the 532 Patent under § 271(b) by knowingly and actively inducing

infringement of those claims by its customers and end users of its products. The direct

infringers that Roku has induced to infringe include, without limitation, Roku’s

customers and that offer for sale, sell, and use the 532 Patent Accused Products.

183. Roku is on notice of the 532 Patent at least as of the filing of this complaint.

In addition, Roku has had actual or constructive knowledge of the 532 Patent and its

infringement prior to the filing of this Complaint. Further, at least as of September 2017,

UEI informed Roku that it had over 30 issued and pending patents covering its control

solutions. It is believed that Roku investigated UEI’s patents as a result and gained actual

knowledge of the 532 Patent. Roku’s own patents also have cited documents referring to

UEI’s patents over 290 times, which made Roku aware of UEI’s patents. Furthermore, it

is believed Roku copied various aspects of UEI’s patented technology, and Roku’s
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copying shows Roku knew or should have known of the 532 Patent and intended to

induce infringement. As a result, Roku at least engaged in willful blindness by taking

deliberate actions to avoid confirming a high probability of infringement of the 532

Patent. As such, Roku either knew or should have known about the existence of the 532

Patent and that creating features in its devices to practice that patent would induce

infringement. Roku has induced and continue to induce end users of the 532 Patent

Accused Products to infringe at least claim 10 of the 532 Patent within the meaning of 35

U.S.C. § 271(b).

184. Roku induces infringement by its customers and users by instructing an

encouraging them to download and use the Roku Mobile App. Encouragement and

instructions to download the Roku Mobile App appear on the setup screen during the

setup of a Roku Device. Encouragement and instructions to download the Roku Mobile

App appear on the setup screen during the setup of a Roku Device, and on the Roku

website at https://www.roku.com/mobile-app. For example, Roku provides step-by-step

instruction on how an end user should use these products in a manner that directly

infringes the 532 Patent, and Roku also provides further instruction in the “Setup and

Troubleshooting” section of its website. Roku further has a webpage

https://support.roku.com/article/217288467-how-to-install-the-roku-mobile-app

dedicated to instructing users how to set up Roku Mobile App and connect it to Roku

devices using the infringing process, explaining, “When the Roku mobile app launches it

will discover any Roku devices on your network. Select the Roku device you wish to

control using your Roku mobile app. You will then be taken to the home screen where

you will be able to control your Roku device.”

185. Roku’s direct and indirect infringement of the 532 Patent has injured UEI,

and UEI is entitled to recover damages adequate to compensate it for such infringement.

186. Roku’s infringement of the 532 Patent has been willful, wanton, malicious,

and/or deliberate and constitutes egregious behavior justifying an award of enhanced

damages. More specifically, Roku knew or should have known about the 532 Patent and
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its infringement of that patent, as discussed above, but continued to engage in the using,

making, offering to sell, and/or selling of the 532 Patent Accused Products despite an

objectively high likelihood that this conduct would infringe the 532 Patent.

187. Roku’s infringing activities will continue to injure UEI unless and until this

Court enters an injunction prohibiting further infringement and, specifically, enjoining

further direct and indirect infringement of the 532 Patent. If Roku’s conduct is not

stopped, UEI will continue to suffer competitive harm, irreparable injury, and significant

damages. Because UEI has no adequate remedy at law, UEI seeks, in addition to

damages, preliminary and permanent injunctive relief. UEI competes to supply remote

control technology to companies like Roku and will continue suffering irreparable harm

absent injunctive relief.

COUNT NINE

INFRINGEMENT OF U.S. PATENT 8,015,446

188. UEI incorporates the previous paragraphs of this Complaint as if fully set

forth herein.

189. UEI is the owner of all rights, title, and interest in the 446 Patent, including

the right to bring this suit for injunctive relief and damages.

190. The 446 Patent generally relates to a method for debugging a remote control

application. Prior art universal remote control applications were not able to be properly

debugged after the initial sale to consumers, leading to problems in the field that could

not be corrected. The 446 Patent family relates to a remote control application that

allows for debugging information from interactions with the remote control to be

provided to a support team. The 446 Patent describes a method for debugging this

remote control application by recording data associated with user interactions with the

application and synchronizing that data with servers for access by a support team.

191. The 446 Patent is valid and enforceable. The claims of the 446 Patent are

directed to an inventive application in the field of remote control of consumer electronic

devices. The combination of claim elements was not well-understood, routine, or
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conventional to those in the field at the time of invention. Specifically, the use of GUIs

on a remote control application, and capturing data associated with user interactions with

that interface for use in debugging were not routine or conventional in the art at the time

of invention.

192. Roku has infringed and continues to infringe literally and/or through the

doctrine of equivalents, one or more claims of the 446 Patent, including but not limited to

claim 1, by using, making, offering to sell, and/or selling without authority in the United

States certain universal control devices, including but not limited to the “Roku Mobile

App”, and any other Roku product that stores data related to user interaction with remote

control applications (the “446 Patent Accused Products”).

193. For purposes of example only, and without limitation, the 446 Patent

Accused Products include every element of claim 1 of the 446 Patent, which relates to a

method for debugging a remote control application. Roku also has infringed and

continues infringes at least one other claim of the 446 Patent.

194. The method of claim 1 involves “storing within a memory of the controlling

device data captured during operation of the controlling device, the data being

representative of a user interaction with a user interface element of the controlling device

and an action occurring within the remote control application of the controlling device

resulting from the user interaction with the user interface element of the controlling

device.” The 446 Patent Accused Products store numerous types of data captured during

operation of the Roku remotes and Roku Mobile App. Section I.B.3 of the Roku Privacy

Policy (available at https://docs.roku.com/doc/userprivacypolicy/en-us) states that “[w]e

receive information about your interactions with the Roku Services, such as when you

access the Roku Services, your search history, search results, audio information when

you use voice-enabled features, channels you access (including usage statistics such as

what channels you access, the time you access them, and how long you spend viewing

them), interactions with content and advertisements, and settings and preferences.” The

“Roku Services” are defined to include the Roku Mobile App. The Privacy Policy
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further states that “[i[f you use Roku’s mobile apps, in addition to the other usage

information described in this section, we also log whether you use a feature called Play

on Roku to play content stored on your mobile device (such as music, photos, or videos)

through the Roku Device connected with Roku’s mobile apps. To let you play videos,

photos and music stored on your mobile device on your TV through the Roku Device,

Roku’s mobile apps may need permissions to access the content and other information

stored on your mobile device.” Thus, the 446 Patent Accused Products capture

information relating to a user’s interaction with the device, such as use of certain features,

settings, and user preferences.

195. The method of claim 1 further involves “causing the controlling device to

upload the captured data to a computer in communication with the controlling device

whereby the uploaded captured data is available for use in debugging the remote control

application of the controlling device.” As described in the above-quoted Privacy Policy,

Roku collects information about user activity, which it stores in “electronic databases of

personal information.” Thus, the 446 Patent Accused Products transmit the collected data

to a server for access by Roku. The server is a computer in communication with the

controlling device. The Privacy Policy explains in Section II (titled “Information

Usage”), subsection A (titled “Use by or on Behalf of Roku”) that the captured data is

used “to provide and maintain the Roku Services” and to “to understand and analyze our

user base and how you use the Roku Services, and to improve and enhance the Roku

Services, and to develop new products, services, features and functionality.” Improving

and enhancing the Roku Services, and developing new features and functionality includes

“debugging” as that term is commonly understood in the software industry. For example,

the release notes for Roku OS 8 software (available at https://blog.roku.com/roku-os-8-

release-notes) describes numerous examples of “bug fixes” contained in the software

update, such as “[f]ixed multiple bugs that caused Roku devices to reboot intermittently

when steaming specific channels”; “[f]ixed a bug in which color banding would appear

on the screen for some Roku TV models when entering USB media player”; and “[f]ixed

Case 8:18-cv-01580   Document 1   Filed 09/05/18   Page 46 of 50   Page ID #:46

Universal Electronics Inc., Exhibit 2008
Roku, Inc. v. Universal Electronics Inc., IPR2020-01012



47

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

a bug in which audio would not mute immediately after some Roku TV models were

turned off.”

196. Roku has infringed and continues to infringe claims of the 446 Patent within

the meaning of 35 U.S.C. § 271(a) through the foregoing activities, including at least

making, using, selling, offering for sale, and/or importing the 446 Patent Accused

Products.

197. Roku has performed each and every element of claim 1 of the 446 Patent

during at least its own product development and testing of the 446 Patent Accused

Products.

198. Roku has indirectly infringed and continues to indirectly infringe at least

claim 1 of the 446 Patent under § 271(b) by knowingly and actively inducing

infringement of those claims vis a vis its customers and end users of its products. The

direct infringers that Roku has induced to infringe include, without limitation, Roku’s

customers and that offer for sale, sell, and use the 446 Patent Accused Products.

199. Roku is on notice of the 446 Patent at least as of the filing of this complaint.

In addition, Roku has had actual or constructive knowledge of the 446 Patent and its

infringement prior to the filing of this Complaint. Further, at least as of September 2017,

UEI informed Roku that it had over 30 issued and pending patents covering its control

solutions. It is believed that Roku investigated UEI’s patents as a result and gained actual

knowledge of the 446 Patent. Roku’s own patents also have cited documents referring to

UEI’s patents over 290 times, which made Roku aware of UEI’s patents. Furthermore, it

is believed Roku copied various aspects of UEI’s patented technology, and Roku’s

copying shows Roku knew or should have known of the 446 Patent and intended to

induce infringement. As a result, Roku at least engaged in willful blindness by taking

deliberate actions to avoid confirming a high probability of infringement of the 446

Patent. As such, Roku either knew or should have known about the existence of the 446

Patent and that creating features in its devices to practice that patent would induce

infringement. Roku has induced and continue to induce end users of the 446 Patent
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Accused Products to infringe at least claim 1 of the 446 Patent within the meaning of 35

U.S.C. § 271(b).

200. Roku induces infringement by its customers and users by instructing an

encouraging them to download and use the Roku Mobile App. Encouragement and

instructions to download the Roku Mobile App appear on the setup screen during the

setup of a Roku Device. Encouragement and instructions to download the Roku Mobile

App appear on the setup screen during the setup of a Roku Device, and on the Roku

website at https://www.roku.com/mobile-app. For example, Roku provides step-by-step

instruction on how an end user should use these products in a manner that directly

infringes the 446 Patent, and Roku also provides further instruction in the “Setup and

Troubleshooting” section of its website. Roku further has a webpage

https://support.roku.com/article/217288467-how-to-install-the-roku-mobile-app

dedicated to instructing users how to set up Roku Mobile App and connect it to Roku

devices using the infringing process, explaining, “When the Roku mobile app launches it

will discover any Roku devices on your network. Select the Roku device you wish to

control using your Roku mobile app. You will then be taken to the home screen where

you will be able to control your Roku device.” The Privacy Policy further indicates that

the data capture happens automatically by the Roku Mobile App after installation.

201. Roku’s direct and indirect infringement of the 446 Patent has injured UEI,

and UEI is entitled to recover damages adequate to compensate it for such infringement.

202. Roku’s infringement of the 446 Patent has been willful, wanton, malicious,

and/or deliberate and constitutes egregious behavior justifying an award of enhanced

damages. More specifically, Roku knew or should have known about the 446 Patent and

its infringement of that patent, as discussed above, but continued to engage in the using,

making, offering to sell, and/or selling of the 446 Patent Accused Products despite an

objectively high likelihood that this conduct would infringe the 446 Patent.

203. Roku’s infringing activities will continue to injure UEI unless and until this

Court enters an injunction prohibiting further infringement and, specifically, enjoining
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further direct and indirect infringement of the 446 Patent. If Roku’s conduct is not

stopped, UEI will continue to suffer competitive harm, irreparable injury, and significant

damages. Because UEI has no adequate remedy at law, UEI seeks, in addition to

damages, preliminary and permanent injunctive relief. UEI competes to supply remote

control technology to companies like Roku and will continue suffering irreparable harm

absent injunctive relief.

PRAYER FOR RELIEF

WHEREFORE, Plaintiff UEI respectfully requests relief and judgement against the

Defendant, Roku, Inc., as follows:

1. An entry of judgement in favor of UEI and against Roku;

2. An award of damages adequate to compensate UEI for Roku’s direct

infringement and indirect infringement of U.S. Patent Nos. 7,589,642; 8,004,389;

9,911,325; 9,716,853; 7,782,309; 7,821,504; 7,821,505; 7,895,532; and 8,015,446;

3. A preliminary and permanent injunction against Roku and its officers,

directors, employees, agents, consultants, contractors, suppliers, distributors, and all

others acting in concert or privity with Roku from further infringement of the Patents-in-

Suit;

4. If an injunction is denied, an award of an ongoing royalty;

5. An award of treble damages to UEI as a result of Roku’s willful

infringement;

6. An award of prejudgment interest;

7. A finding that, with respect to Roku, this case is exceptional and awarding to

UEI its reasonable costs and attorney fees under 35 U.S.C. § 285;

8. All other costs and fees awardable by law; and

9. Such other relief that the Court sees as just and proper.

JURY DEMAND

10. UEI hereby demands a jury trial on all causes of action, claims, and issues so

triable as a matter of right.
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Respectfully submitted this 5th day of September, 2018.

By: /s/ Ryan W. Koppelman

Ryan W. Koppelman (SBN 290704)
Timothy R. Watson (SBN 293774)
ALSTON & BIRD LLP
1950 University Avenue, 5th Floor
East Palo Alto, CA 94303
Telephone: (650) 838-2000
Facsimile: (650) 838-2001
ryan.koppelman@alston.com
tim.watson@alston.com

Michael J. Newton (SBN 156225)
ALSTON & BIRD LLP
2828 North Harwood Street, 18th Floor
Dallas, Texas 75201
Telephone: (214) 922-3400
Facsimile: (214) 922-3899
mike.newton@alston.com

Evan W. Woolley (SBN 286385)
ALSTON & BIRD LLP
333 South Hope Street, 16th Floor
Los Angeles, CA 90071
Telephone: (213) 576-1000
Facsimile: (213) 576-1100
evan.woolley@alston.com

Attorneys for Plaintiff
Universal Electronics Inc.
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START 

A CODESET USABLE TO COMMUNICATE WITH AN ELECTRONIC 
CONSUMER DEVICE IS IDENTIFIED TO A KEY CODE GENERATOR 
DEVICE (FOR EXAMPLE, BY A USER USING A REMOTE CONTROL 

DEVICE AND AN ON-SCREEN DISPLAY) 

V' 

THE USER PRESSES A KEY ON THE REMOTE CONTROL DEVICE, AND A 
CORRESPONDING KEYSTROKE INDICATOR SIGNAL IS SENT TO THE 

KEY CODE GENERATOR DEVICE, THE KEY CORRESPONDS TO A 
DESIRED FUNCTION OF THE ELECTRONIC CONSUMER DEVICE 

i 
THE KEY CODE GENERATOR DEVICE USES THE IDENTIFIED CODESET 
TO GENERATE A KEY CODE CORRESPONDING TO THE PRESSED KEY 

Y 

THE KEY CODE GENERATOR DEVICE MODULATES THE KEY CODE 
ONTO A FIRST CARRIER SIGNAL (FOR EXAMPLE, AN RF SIGNAL), 

THEREBY GENERATING A FIRST KEY CODE SIGNAL 

v 
THE FIRST KEY CODE SIGNAL IS TRANSMITTED FROM THE KEY CODE 	104 

GENERATOR DEVICE AND TO THE REMOTE CONTROL DEVICE 

THE REMOTE CONTROL DEVICE RECEIVES THE FIRST KEY CODE 
SIGNAL AND RELAYS THE KEY CODE BY TRANSMITTING THE KEY 
CODE IN A SECOND KEY CODE SIGNAL, THE SECOND KEY CODE 
SIGNAL USES A SECOND CARRIER SIGNAL (FOR EXAMPLE, AN IR 

SIGNAL) TO CARRY THE KEY CODE 

THE SECOND KEY CODE SIGNAL IS RECEIVED ONTO THE ELECTRONIC 
CONSUMER DEVICE 

w 

THE KEY CODE CAUSES THE ELECTRONIC CONSUMER DEVICE TO 
PERFORM THE DESIRED FUNCTION 

END  

FIG. 2 
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1 

RELAYING KEY CODE SIGNALS THROUGH 
A REMOTE CONTROL DEVICE 

TECHNICAL FIELD 
5 

The present invention relates generally to remote control 
devices and, more specifically, to relaying key code signals 
through a remote control device to operate an electronic con-
sumer device. 

10 

BACKGROUND 

Most households today possess multiple types of elec-
tronic consumer devices, such as televisions, stereo radios, 
digital video disk players, video cassette recorders, set-top 15 

cable television boxes and set-top satellite boxes. Manufac-
turers of such electronic devices typically supply a remote 
control device along with each electronic device. It is, there-
fore, common for a consumer who has multiple electronic 
devices to have multiple remote control devices. 	 20 

A remote control device typically controls a selected elec-
tronic consumer device by transmitting infrared key code 
signals to the selected electronic consumer device. The infra-
red signals contain key codes of a codeset associated with the 
selected electronic consumer device. Each key code corre- 25 

sponds to a function of the selected electronic device, such as 
power on, power off, volume up, volume down, play, stop, 
select, channel up, channel down, etc. In order to avoid the 
situation where a remote control device unintentionally oper-
ates an electronic consumer device that is associated with a 30 

different remote control device, manufacturers sometimes 
use distinct codesets for the communication between various 
electronic consumer devices and their associated remote con-
trol devices. The codesets can differ from each other not only 
by the bit patterns assigned to various functions of the asso- 35 

ciated electronic consumer device, but also by the timing 
information that describes how the key codes should be 
modulated onto carrier signals to generate key code signals. 

Consumers may find it inconvenient to operate their elec-
tronic devices using multiple remote control devices. Thus, a 4o 
consumer may wish to operate multiple electronic consumer 
devices using a single remote control device. A single remote 
control device can store many codesets so that the remote 
control device can control a corresponding large number of 
different electronic consumer devices. There are, however, 45 
thousands of codesets in use in electronic consumer devices 
today. Manufacturers of remote control devices, however, 
may wish to limit the memory on their remote control devices 
to a size that is insufficient to store the thousands of existing 
codesets. 	 50 

A system is sought for enabling a remote control device to 
control a selected one of multiple different electronic con-
sumer devices without requiring the codeset associated with 
the selected electronic consumer device to be stored on the 
remote control device. 	 55 

SUMMARY 

A system for relaying a key code through a remote control 
device to an electronic consumer device allows the electronic 60 

consumer device to be controlled without storing the associ-
ated codeset on the remote control device. Upon receiving a 
keystroke indicator signal from a remote control device, a key 
code generator device, such as a set-top box, identifies the 
particular codeset usable to communicate with the selected 
electronic consumer device. The keystroke indicator signal 
contains an indication of a key on the remote control device 

2 
that was pressed, which corresponds to a function of the 
selected electronic consumer device. Using the identified 
codeset and the indication of the pressed key, the key code 
generator device generates a key code and modulates that key 
code onto a radio frequency carrier signal, thereby generating 
a first key code signal. The remote control device receives the 
first key code signal from the key code generator device and 
modulates the key code onto an infrared frequency carrier 
signal, thereby generating a second key code signal. The 
remote control device relays the key code to the selected 
electronic consumer device in the second key code signal. 
The key code causes the selected electronic consumer device 
to perform the desired function. The key code is not stored on 
the remote control device in a permanent manner, but rather 
the key code is relayed through the remote control device. 

In another embodiment, a third key code signal (which 
may, for example, be a radio frequency signal) is communi-
cated directly from the key code generator device to an elec-
tronic consumer device. A key code contained in the third key 
code signal causes the electronic consumer device to perform 
a desired function. 

In yet another embodiment, the system automatically 
determines which codeset is usable to communicate with a 
selected electronic consumer device. The key code generator 
device sends key codes for one particular function from 
among a series of codesets one-by-one to the selected elec-
tronic consumer device. When the key code from one of the 
codesets causes the electronic consumer device to perform 
the desired function, electromagnetic noise is introduced into 
electrical power wiring through which both the electronic 
consumer device and the key code generator device receive 
power. When the key code generator device detects this noise 
on the electrical power wiring, the key code generator device 
identifies the codeset corresponding to the last transmitted 
key code to be the codeset usable to communicate with the 
selected electronic consumer device. 

Other embodiments and advantages are described in the 
detailed description below. This summary does not purport to 
define the invention. The invention is defined by the claims. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The accompanying drawings, where like numerals indicate 
like components, illustrate embodiments of the invention. 

FIG. 1 is a schematic diagram of a system for relaying key 
code signals through a remote control device. 

FIG. 2 is a flowchart of a method for relaying key code 
signals through a remote control device. 

FIG. 3 is an illustration of a key code transmitted within a 
key code signal. 

FIG. 4 is a waveform diagram of a first example of a key 
code signal transmitted by a remote control device in the 
system of FIG. 1. 

FIG. 5 is a waveform diagram of a second example of a key 
code signal transmitted by a remote control device in the 
system of FIG. 1. 

FIG. 6A is an illustration of a modulated digital zero and 
digital one within the key code signal of FIG. 5. 

FIG. 6B is a more detailed illustration of a mark of a 
modulated digital zero within the key code signal of FIG. 5. 

DETAILED DESCRIPTION 

65 	Reference will now be made in detail to some embodi- 
ments of the invention, examples of which are illustrated in 
the accompanying drawings. 
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4 

	

FIG. 1 is a diagram of a system 10 for relaying a key code 
	

information associated with the commonly used codeset to 

	

through a remote control device 11 to an electronic consumer 	generate a pulse width modulated keystroke indicator signal 

	

device in accordance with the present invention. FIG. 2 is a 
	

16. 

	

flowchart that illustrates a method of operation of system 10. 	In another embodiment, the indication of the pressed key 
System 10 includes a key code generator device 12, remote 5 includes a proprietary identification code identifying the 

	

control device 11, a first electronic consumer device 13 and a 	pressed key, as well as a proprietary identification code cor- 

	

second electronic consumer device 14. In this example, sec- 	responding to the type of the electronic consumer device that 
ond electronic consumer device 14 is a television set. 	is to be controlled. The proprietary identification codes are 

	

In a first step (step 100), key code generator device 12 
	

understood by key code generator device 12, but are not 
determines the appropriate codeset that controls the type, 10 standardized codes that are understood by electronic con- 

	

brand and model of the particular electronic consumer device 	sumer devices. Remote control device 11 uses any one of a 

	

that is to be controlled. A user uses remote control device 11 
	

number of commonly used modulation techniques to modu- 

	

to respond to an on-screen display 15 on the screen of televi- 	late the proprietary identification codes onto keystroke indi- 

	

sion set 14 to step through a sequence of menu screens to 	cator signal 16. 

	

identify the codeset corresponding to the device that is to be 	15 	Whether remote control device 11 communicates with key 

	

controlled. The user does this by identifying, on on-screen 	code generator device 12 through a standardized codeset or 

	

display 15, the type, brand and model of the particular elec- 	through proprietary identification codes, codes may be 

	

tronic consumer device. In this example, the user is identify- 	included that do not correspond to pressed keys or functions 

	

ing first electronic consumer device 13, which is a video 	that are to be performed on electronic consumer devices. For 
cassette recorder (VCR) manufactured by Sony with model 20 example, in response to receiving any signal from remote 

	

number 8000. In FIG. 1, the user is identifying the device type 	control device 11, key code generator device 12 may return a 

	

by highlighting the choice "VCR" on the on-screen display. 	code to remote control device 11 causing a light emitting 

	

In another example, subsequent to controlling VCR 13, the 
	

diode (LED) display on remote control device 11 to turn on. 

	

user may wish to control television set 14, which is a "Gold" 
	

Next (step 102), key code generator device 12 determines 
model manufactured by RCA. In that case, the user begins 25 which key code of the codeset previously identified in step 

	

identifying television set 14 by highlighting the choice "TV". 	100 corresponds to the pressed key. 

	

In the present example, key code generator device 12 is a 
	

FIG. 3 illustrates one example of a key code from a com- 

	

set-top box. Key code generator device 12 generates the on- 	monly used codeset. The key code is comprised of a standard- 

	

screen displays and communicates with television set 14 such 
	

ized system code and standardized key data. Both the system 
that key code generator device 12 identifies one of a plurality 30 code and the key data are digital values. The 12-bit key code 

	

of codesets that corresponds to one of the electronic con- 	includes a 4-bit system code [0101] and 8-bit key data 

	

sumer devices identified by the user, such as VCR 13 or 
	

[00011100]. In the present example, the key code is the key 

	

television set 14. System 10 uses the appropriate codeset to 	code in the identified codeset that corresponds to the "VCR 

	

enable remote control device 11 to communicate with VCR 
	

power-on" key of remote control device 11. 
13 and television set 14. 	 35 	Next (step 103), key code generator device 12 modulates 

	

Next (step 101), the user presses a key on remote control 
	

the key code for the power-on function of VCR 13 onto a first 

	

device 11. This key is associated with a function that the user 	carrier signal, thereby generating a first key code signal 19. In 

	

wants performed by an electronic consumer device. For 	this example, the first carrier signal is an RF signal. An RF 

	

example, the function may be to turn on the power of VCR 13. 	signal for purposes of this patent document is an electromag- 
When the user presses the "VCR power-on" key on remote 40 netic signal having a frequency between thirty hertz and three 

	

control device 11, remote control device 11 transmits a key- 	hundred gigahertz. 

	

stroke indicator signal 16 from a radio frequency (RF) trans- 	FIG. 4 and FIG. 5 illustrate key code signal 19 in two 

	

mitter 17 on remote control device 11. Alternatively, two or 	specific embodiments. In both embodiments, the key code is 

	

more keys on remote control device 11 may be associated 
	

transmitted as a stream of digital values 010100011100, 
with a single function, such as turning on the power of VCR 45 where the system code is transmitted first immediately fol- 

	

13. In that case, the user presses a "VCR" key and then a 
	

lowed by the key data without any place holders between 

	

"power-on" key to cause remote control device 11 to transmit 
	

them. The standardized system code determined in step 102 

	

keystroke indicator signal 16. Keystroke indicator signal 16 is 	need not identify the brand or model of VCR 13, but only the 

	

transmitted as a signal in a radio frequency band to an RF 
	

fact that first electronic consumer device 13 is a VCR. The key 
receiver 18 on key code generator device 12. 	 so code is modulated in step 103 using timing information asso- 

	

There are multiple forms in which an indication of the 	ciated with the codeset for VCR 13. Thus, the particular brand 

	

pressed key, as well as the identity of the electronic consumer 	and model of VCR 13 is able to understand the key code 

	

device that is to perform the associated function, can be 	modulated using the appropriate timing information. 

	

communicated in keystroke indicator signal 16 from remote 
	

In the embodiment of FIG. 4, key code signal 19 is a 15-bit 
control device 11 to key code generator device 12. In one 55 binary transmission whose bit pattern appears as a universal 

	

embodiment, the indication of the pressed key is a key code 	asynchronous receiver and transmitter (UART) type commu- 

	

comprised of a standardized system code and standardized 
	

nication. The binary transmission begins with a start bit and 

	

key data. In the present example, the standardized system 	ends with a parity bit and a stop bit. The parity bit is calculated 

	

code identifies the type of electronic consumer device that is 
	

based on the 12-bit key code within the binary transmission. 
to be controlled, such as a TV, a VCR, a DVD player, a stereo 60 In this example, the value of the parity bit is a digital zero. An 

	

amplifier, a satellite receiver or a cable receiver. The standard- 	intermediary signal is transmitted over the first carrier signal 

	

ized system code and key data are part of a commonly used 
	

at an intermediary frequency (for example, 100 kHz) to com- 

	

codeset that is stored on remote control device 11. Remote 	municate a digital one. The absence of the intermediary signal 

	

control device 11 uses any one of a number of commonly used 
	

indicates a digital zero. The intermediary signal has a lower 
modulation techniques to modulate the system code and key 65 frequency than the first carrier signal. 

	

data to form keystroke indicator signal 16. For example, a 
	

In the embodiment of FIG. 5, the 12-bit key code is modu- 

	

microcontroller on remote control device 11 uses timing 
	

lated onto key code signal 19 using pulse width modulation. 
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Digital ones and zeros are characterized by pairs of marks and 
spaces. The period between successive leading edges of the 
bursts in a mark is the period of an intermediary signal. The 
intermediary signal has an intermediary frequency. In a space, 
there are no bursts. 

FIG. 6A shows a digital zero and a digital one in key code 
signal 19 of FIG. 5 in more detail. A "mark/space" pair 
represents a digital zero and another "mark/space" pair rep-
resents a digital one. The marks and spaces of each pair have 
predetermined lengths. In the embodiment of FIG. 5, the 
mark length of a digital zero is 490 microseconds, and the 
mark length of a digital one is 3940 microseconds. The space 
length of a digital zero is 950 microseconds, and the space 
length of a digital one is 2000 microseconds. 

FIG. 6B shows the bursts of the first carrier signal that 
comprise the intermediary signal in more detail. In the 
embodiment of FIG. 5, the bursts that comprise the interme-
diary signal occur every ten microseconds, resulting in an 
intermediary frequency of 100 kilohertz. The duty cycle of 
the intermediary signal is characterized by an "on time" of 
four microseconds and an "off time" of six microseconds. 
There are forty-nine bursts of the carrier signal within each 
mark length of 490 microseconds. 

Timing information other than that shown in the embodi-
ment of FIG. 5 can also be used. For example, one common 
form of pulse width modulation uses an intermediary signal 
having a frequency of about 38.5 kilohertz. Eachperiod of the 
intermediary signal has an "on time" of ten microseconds and 
an "off time" of sixteen microseconds. If such an intermedi-
ary signal were used to generate a 490 microsecond mark 
length of a digital zero shown in FIG. 6A, there would be 19 
bursts of the intermediary signal in the mark. Similarly, if 
such an intermediary signal were used to generate a 3940 
microsecond mark length of a digital one shown in FIG. 6A, 
there would be 151 bursts of the intermediary signal in the 
mark. 

Next (step 104), an RF transmitter 20 of key code generator 
device 12 transmits first key code signal 19 in the form of an 
RF transmission to an RF receiver 21 on remote control 
device 11. 

Next (step 105), remote control device 11 receives first key 
code signal 19 and relays the key code communicated by first 
key code signal 19 to VCR 13 in the form of a second key code 
signal 22. Remote control device 11 is a slave to key code 
generator device 12. Remote control device 11 relays the key 
code by receiving first key code signal 19 in RF form and 
translating the communicated key code so that the key code is 
modulated onto a second carrier signal resulting in second 
key code signal 22. In this example, the second carrier signal 
is an infrared signal with a frequency in the range between 
three hundred gigahertz and three hundred terahertz. Second 
key code signal 22 is transmitted by an IR transmitter 23 on 
remote control device 11 to VCR 13. In the embodiment of 
FIG. 5, key code signal 19 is converted into key code signal 22 
by forming the bursts of the intermediary signal using the 
second carrier signal with an infrared frequency in the place 
of the first carrier signal with a radio frequency. For both key 
code signal 19 and key code signal 22, digital ones and digital 
zeros are modulated using the same timing for "mark/space" 
pairs. The waveform diagram of key code signal 22 appears 
the same as the waveform diagram shown in FIG. 5 for key 
code signal 19; only the frequency of the carrier signal that 
forms the bursts is different. 

Next (step 106), second key code signal 22 is received onto 
electronic consumer device (VCR) 13 by an IR receiver 24. 

Next (step 107), IR receiver 24 on VCR 13 recovers the key 
code from second key code signal 22. VCR 13 is thereby 

6 
instructed to perform the function desired by the user. In this 
example, the function is to power on VCR 13. Other key 
codes, however, correspond to other functions, such as power 
off, channel advance, channel back, volume up, volume 

5 	down, cursor up, cursor down, cursor right, cursor left, select, 
play, record, stop, forward, rewind and pause. 

In a second example, an electronic consumer device is 
controlled by an RF key code signal transmitted from key 
code generator device 12. Subsequent to controlling VCR 13, 

10  the user wishes to control second electronic consumer device 
14, which is a "Gold" model RCA television set. In the second 
example, the user uses the on-screen display 15 to identify the 
type (TV), brand (RCA) and model (Gold) of second elec-
tronic consumer device 14. Key code generator device 12 

15  determines the appropriate codeset that controls television set 
14. The user then presses a key on remote control device 11 
associated with a function that the user wants performed by 
television set 14. For example, the function is to advance the 
channel of television set 14. When the user presses the chan- 

20  nel advance key on remote control device 11, an indication of 
the pressed key is transmitted in an RF keystroke indicator 
signal from remote control device 11 to key code generator 
device 12. 

Key code generator device 12 then determines which key 
25  code of the identified codeset corresponds to the pressed key. 

Key code generator device 12 modulates the key code for the 
channel advance function onto an RF carrier signal, thereby 
generating a third key code signal 25. Key code generator 
device 12 uses the same modulation technique to generate 

30 both third key code signal 25 and first key code signal 19. 
Third key code signal 25 is modulated using timing informa-
tion associated with the codeset that controls RCA Gold 
television set 14. 

35 	
In this second example, television set 14 has an RF receiver 

26 and is capable of receiving RF key code signals. RF trans-
mitter 20 of key code generator device 12 transmits third key 
code signal 25 directly to television set 14. Third key code 
signal 25 is received onto television set 14 by RF receiver 26, 

40 
and RF receiver 26 recovers the key code from third key code 
signal 25. Television set 14 is thereby instructed to advance 
the channel. 

Although remote control device 11 in the first example 
stores either a proprietary codeset or a standardized codeset 

45 and uses that codeset to generate keystroke indicator signal 
16, remote control device 11 stores only that single codeset. 
This codeset is the codeset used by key code generator device 
12 to receive communications from remote control device 11. 
Remote control device 11 can therefore be made inexpen- 

50 sively and may contain a relatively small amount of memory. 
The memory may, for example, be read only memory (ROM) 
on a microcontroller integrated circuit (for example, a Z8 
microcontroller available from Zilog, Inc. of San lose, Calif.) 

Even though remote control device 11 stores only a single 
55 codeset, system 10 of FIG. 1 nevertheless allows remote 

control device 11 to control the desired electronic consumer 
device 13, which may use any one of thousands of different 
codesets. Key code generator device 12 may, for example, 
include a hard disk or other mass storage device that stores 

60 thousands of possible codesets. The user may use remote 
control device 11 to select any one of those codesets for 
communication with the particular electronic consumer 
device 13. In comparison to some conventional systems 
where codesets are downloaded into a universal remote con- 

65 trol device from a personal computer or other device that is 
not normally part of an entertainment system, system 10 uses 
preexisting hardware of the entertainment system (such as the 
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8 
on-screen display functionality, data storage capability, and 

	
municates this to key code generator device 12. Key code 

wireless communication ability of the set-top box) to source 	generator device 12 in turn generates and transmits a key code 
and identify codesets. 	 signal containing a power-on key code using a different 

Although the specific embodiments of FIGS. 1 and 2 are 	codeset. Each key code signal is relayed through remote 
explained above in connection with the codesets being iden- 5 control device 11 to the particular electronic consumer device 
tified to the key code generator device 12 using an on-screen 	to be controlled. One by one the user is prompted to push the 
display, the codeset usable to communicate with an electronic 	power-on key, and key code generator device 12 in turn gen- 
consumer device may be identified to key code generator 	erates key codes using different codesets until the electronic 
device 12 in other ways in other embodiments. In one 	consumer device performs a desired function. In this case, 
embodiment, for example, the key code generator device 10 first electronic consumer device 13 turns on. The user is 
includes autoscan functionality. Key code generator device 	prompted not to press the power-on key once the user sees the 
12 includes an EMI detector 27 that detects electromagnetic 

	
desired function being performed by first electronic con- 

interference (EMI) or noise on power cord 28. Power cord 28 
	

sumer device 13. In the present example, light emitting diodes 
is a power cord through which key code generator device 12 

	
(LEDs) on the face of VCR 13 may be illuminated to indicate 

receives electrical power from a wall socket 29. Similarly, 15 to the user that VCR 13 has powered on. When the user stops 
television set 14 receives power from another wall socket 30 

	
pressing the power-on key, then the key code generator device 

via a power cord 31. VCR 13 receives power from a wall 
	

12 identifies the codeset of the last transmitted key code to be 
socket 32 via another power cord 33. In accordance with the 	the codeset used by the electronic consumer device. 
autoscan functionality, key code generator device 12 identi- 	In another example, the user presses keys on remote control 
fies the codeset used to communicate with a particular elec- 20 device 11 to communicate to key code generator device 12 a 
tronic consumer device by generating and transmitting a 

	
3-digit codeset identification number identifying the codeset. 

sequence of key code signals relayed through remote control 
	

The user may determine this codeset identification number by 
device 11 to the electronic consumer device to be controlled 

	
looking up the codeset identification number in a booklet 

(in this case VCR 13). Each of these key code signals contains 	supplied along with the electronic consumer device to be 
a different key code corresponding to the same desired func- 25 controlled. Alternatively, a table of manufacturers, model 
tion on different device types, brands and models. 	 numbers and their associated codesets may be used to lookup 

In one example, the desired function is the function of 
	

the codeset identification number. 
powering on VCR 13. The key code generator device 12 sends 

	
In an embodiment where key code generator device 12 is a 

the power-on key codes for each of a series of codesets one- 	set-top box, the set-top box receives a video input signal 35 
by-one to VCR 13. When the key code for one of the codesets 30 from a cable television coaxial cable 36. Video input signal 35 
causes VCR 13 to perform the desired function (in this case, 	is ultimately delivered to television set 14 through cables 37. 
to power on), VCR 13 introduces noise or other electromag- 	Coaxial cable 36 is also used to provide networking connec- 
netic interference via cord 33 into wall socket 32. The power 	tivity between the set-top box and a network 38. Network 38 
terminal within wall socket 32 is connected through wiring 34 

	
may, for example, be or include the Internet. A database of 

to the power terminal in wall socket 29. The noise generated 35 codesets 39 is maintained at a remote location. As new elec- 
by VCR 13 is therefore communicated through wiring 34, the 	tronic consumer devices are introduced onto the market, new 
power terminal of wall socket 29 and power cord 28 to EMI 

	
codesets may be necessary to communicate with these new 

detector 27 on key code generator device 12. When key code 
	

devices. So that one such new codeset can be distributed from 
generator device 12 detects the electromagnetic interference 

	
database of codesets 39 when a new electronic consumer 

onpower cord 28, key code generator device 12 automatically 40 device is introduced into the market, this new codeset is 
identifies the codeset used by VCR 13 as the codeset used to 	communicated via network 38 and coaxial cable 36 to key 
communicate the last key code signal for the power-on func- 	code generator device 12. The new codeset is then stored on 
tion. 	 a mass storage hard disk within the set-top box. In this way, 

Multiple electronic consumer devices may have the same 	the pre-existing and inexpensive remote control device 11 can 
key data for a particular function, for example, the power-on 45 be used to control a new electronic consumer device whose 
function. A key code, however, also contains a system code 	required codeset did not exist at the time remote control 
(see FIG. 3) that corresponds to a particular type of electronic 

	
device 11 and key code generator device 12 were delivered to 

consumer device. For example, the system code used for a 	the user. 
television set will typically be different than the system code 

	
In yet another embodiment, remote control device 11 is a 

used for a video cassette recorder. Thus, different device types 50 learning remote control device that includes an IR detector 
that use the same key data for the power-on function will not 

	
40. In accordance with one method, the learning remote con- 

respond to a key code containing an incorrect system code. 	trol device 11 is placed so that IR detector 40 can receive an 
Each of the power-on key codes transmitted in this example 

	
IR transmission from an IR transmitter of another remote 

by key code generator device 12 contains the system code for 	control device. Keys corresponding to key codes to be learned 
a video cassette recorder, so television set 14 does not recog- 55 are pressed on the other remote control device such that 
nize the key codes. Because key code generator device 12 is 	successive key code signals are transmitted from the IR trans- 
aware of the system code communicated, key code generator 	mitter of the other remote control device to IR detector 40 of 
device 12 determines that it was VCR 13 that was powered on 	the learning remote control device 11. Learning remote con- 
and not television 14. 	 trol device 11 detects when the envelope of the bursts of the 

In another example, the codeset usable to communicate 60 received IR signal changes from low to high and high to low. 
with VCR 13 is identified to key code generator device 12 

	
The time duration between each successive transition is 

using autoscan functionality that does not involve key code 	stored such that a key code signal is recorded as timing 
generator device 12 having a specialized EMI detection cir- 	information for a series of mark lengths and space lengths. As 
cuit. In that case, the user may be prompted by successive 	the various keys of the remote control device to be learned are 
screens of on screen display 15 to push the power-on key on 65 pressed, learning remote control device 11 records successive 
remote control device 11 multiple times. Each time the 	strings of timing information. The resulting strings of timing 
power-on key is pressed, keystroke indicator signal 16 com- 	information, once collected on learning remote control device 

Case 8:18-cv-01580-JVS-ADS   Document 1-2   Filed 09/05/18   Page 10 of 13   Page ID #:63

Universal Electronics Inc., Exhibit 2008
Roku, Inc. v. Universal Electronics Inc., IPR2020-01012



US 7,589,642 B1 
9 

11, are automatically transmitted from learning remote con-
trol device 11 in the form of RF signals to key code generator 
device 12. Key code generator device 12 in turn communi-
cates the captured strings of timing information through 
coaxial cable 36 and network 38 to database of codesets 39. 
Personnel maintaining database of codesets 39 then analyze 
the timing information and generate a codeset that describes 
the key codes captured by learning remote control device 11. 
In this way, a new codeset containing key data, systems codes 
and timing information is added to database of codesets 39. 
Rather than storing the information as a new codeset that 
includes separate key codes and timing information, the 
information for each keystroke can be stored in database of 
codesets 39 in the form of interval times. 

A single system 10 is therefore described that can support 
numerous different types of electronic consumer devices that 
can use multiple different codesets. The remote control 
device 11 of the system need not include a large memory and 
stored many codesets. Rather, the remote control device 11 
need only relay individual key codes. Remote control device 
11 can therefore be a relatively inexpensive device that 
includes only a small amount of memory. In addition to 
requiring only a small amount of memory, the very same 
remote control device 11 can control an electronic consumer 
device that uses a codeset or protocol that was not in existence 
at the time the remote control device 11 was delivered to the 
user. The amount of writable memory (for example, random 
access memory (RAM) or flash memory) on the remote con-
trol device 11 may be so little that it may not be adequate to 
store a conventional codeset. The bulk of the memory of the 
remote control device 11 may be relatively inexpensive mask-
programmable read only memory (ROM). By reducing the 
amount of writable memory on remote control device 11, the 
cost of remote control device 11 is reduced. 

Although the present invention has been described in con-
nection with certain specific embodiments for instructional 
purposes, the present invention is not limited thereto. 
Although the method is described above in connection with 
an inexpensive remote control device whose primary purpose 
is to control an electronic consumer device, the method can be 
employed in connection with other types of devices. Due to 
the limited amount of memory and intelligence required of 
the remote control device in the present method, the function-
ality of remote control device 11 can be incorporated into an 
RF-enabled device (such as a cell phone or RF-enabled per-
sonal digital assistant (PDA) or RF-enabled wrist watch or 
RF-enabled keyboard) without significantly increasing the 
cost of the device. The first carrier signal used to communi-
cate between the remote control device and the key code 
generator device need not be an RF signal, and the second 
carrier signal used to communicate between the remote con-
trol device and the electronic consumer device need not be an 
IR signal. Both the first and second carrier signals can be the 
same type of signals, for example IR signals. The key code 
generator device can transmit key codes to the electronic 
consumer device to be controlled via a hardwired connection 
rather than a wireless link. The type of key code signal relayed 
through the remote control device is not limited to any par-
ticular protocol. 

Although key code generator device 12 is a set-top box in 
the embodiment of FIG. 1 above, in other embodiments the 
key code generator device 12 is another type of electronic 
consumer device such as, for example, a television, a stereo 
radio, a digital video disk player, a video cassette recorder, a 
personal computer, a set-top cable television box or a set-top 
satellite box. Although the keystroke indicator signal can be 
an indication of a pressed key where there is a one-to-one 

10 
relationship between the key and a function to be performed, 
in other embodiments a keystroke indicator signal indicates a 
selected function that is not associated with a specific key on 
the remote control device. For example, a function can be 

5 	selected choo sing a function from a menu that is displayed on 
the remote control device. Accordingly, various modifica-
tions, adaptations, and combinations of various features of the 
described embodiments can be practiced without departing 
from the scope of the invention as set forth in the claims. 

10 	What is claimed is: 
1. A method comprising: 
(a) receiving a keystroke indicator signal from a remote 

control device, wherein the keystroke indicator signal 
indicates a key on said remote control device that a user 

15 	has selected; 
(b) generating a key code within a key code generator 

device using the keystroke indictor signal; 
(c) modulating said key code onto a carrier signal, thereby 

generating a key code signal; and 
20 	(d) transmitting said key code signal from said key code 

generator device to said remote control device. 
2. A method comprising: 
(a) receiving a keystroke indicator signal from a remote 

control device, wherein the keystroke indicator signal 
25 	indicates a keV on said remote control device that a user 

has selected; 
(b) generating a key code within a key code generator 

device using the keystroke indictor signal; 
(c) modulating said key code onto a carrier signal, thereby 

generating a key code signal; and 
(d) transmitting said key code signal from said key code 

generator device to an electronic consumer device. 
3. The method of claim 1, wherein said key code consists of 

35 
a binary number. 

4. The method of claim 1, wherein said key code comprises 
a binary number and timing information, and wherein said 
timing information defines how said binary number is modu-
lated in (c) onto said carrier signal. 

40 	
5. The method of claim 2, further comprising: 
(e) pressing a power-on key of said remote control device 

causing said remote control device to transmit said key-
stroke indicator signal that is received in (a), wherein 
said key code signal transmitted in (d) is received onto 

45 said electronic consumer device, and wherein said press-
ing in (e) causes said electronic consumer device to turn 
on. 

6. The method of claim 1, wherein said carrier signal is in 
a radio frequency band, wherein said key code signal is 

50  received by said remote control device, and wherein said 
method further comprises: 

(e) modulating said key code onto a second carrier signal, 
thereby generating a second key code signal, said modu-
lating being performed on said remote control device 

55 	wherein said second carrier signal is in an infrared fre- 
quency band; and 

(f) transmitting said second key code signal from said 
remote control device to an electronic consumer device. 

7. The method of claim 6, further comprising: 
60 	(g) pressing a power-on key of said remote control device 

causing said remote control device to transmit said key-
stroke indicator signal that is received in (a), wherein the 
pressing in (g) causes said electronic consumer device to 
turn on. 

65 	8. The method of claim 1, wherein said key code generated 
in (b) is part of a codeset, and wherein said remote control 
device does not store said codeset. 

3 
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9. The method of claim 8, wherein said codeset comprises 
timing information and a plurality of key codes, and wherein 
said timing information describes a digital one and a digital 
zero. 

10. A method comprising: 
(a) receiving a keystroke indicator signal from a remote 

control device; 
(b) generating a key code within a key code generator 

device; 
(c) modulating said key code onto a carrier signal, thereby 

generating a key code signal; and 
(d) transmitting said key code signal from said key code 

generator device, wherein a codeset comprises a plural-
ity of key codes, each one of said plurality of key codes 
corresponding to a function of an electronic consumer 
device, and wherein no more than a single one of said 
plurality of key codes is present on said remote control 
device at any given time. 

11. The method of claim 10, wherein said function of said 
electronic consumer device is taken from the group consisting 
of: power on, power off, channel advance, channel back, 
volume up, volume down, cursor up, cursor down, cursor 
right, cursor left, select, play, record, stop, forward, back and 
pause. 

12. A remote control device comprising: 
a receiver that receives a first key code signal, wherein said 

first key code signal is generated by modulating a key 
code onto a first carrier signal, said first carrier signal 
falling within a radio frequency band; 

a transmitter that transmits a second key code signal, 
wherein said second key code signal is generated by 
modulating said key code onto a second carrier signal, 
said second carrier signal falling within an infrared fre-
quency band; and 

a keypad that includes a key that corresponds to said key 
code, wherein said key code corresponds to a function of 
an electronic consumer device, and wherein said key 
code corresponds to a second function of a second elec-
tronic consumer device, as well as to said function of 
said electronic consumer device. 

13. The device of claim 12, wherein said transmitter trans-
mits a third key code signal, and wherein said third key code 
signal is generated by modulating said key code onto a third 
carrier signal. 

14. The device of claim 12, wherein said key code com-
prises a first binary number and a second binary number, said 
first binary number corresponding to said function, and said 
second binary number corresponding to said second function. 

15. A device comprising: 
a receiver that receives a first key code signal, wherein said 

first key code signal is generated by modulating a key 
code onto a first carrier signal, said first carrier signal 
falling within a radio frequency band; 

a transmitter that transmits a second key code signal, 
wherein said second key code signal is generated by 
modulating said key code onto a second carrier signal, 
said second carrier signal falling within an infrared fre-
quency band; and 

a keypad that includes a key that corresponds to said key 
code, wherein said key code corresponds to a function of 
an electronic consumer device, wherein said keypad 
includes a second key that corresponds to a second key 
code, wherein a third key code signal is generated by 
modulating said second key code onto a third carrier 
signal, wherein said third key code signal is received by 

12 
said receiver, and wherein both said first key code and 
said second key code are not both stored in said device at 
the same time. 

16. A system comprising: 
5 	a key code generator device that generates a first key code 

and a second key code, wherein a codeset is stored on 
said key code generator device, said codeset including 
said first key code and said second key code, wherein 
said first key code corresponds to a selected function of 

10 	a first electronic consumer device, and wherein said 
second key code corresponds to said selected function of 
a second electronic consumer device; and 

means for relaying said first key code and said second key 
code from said key code generator device through a 

15 	remote control device to said first electronic consumer 
device and to said second electronic consumer device 
without simultaneously storing both said first key code 
and said second key code on said remote control device. 

17. The system of claim 16, wherein said selected function 
20 is taken from the group consisting of: power on, power off, 

channel advance, channel back, volume up, volume down, 
cursor up, cursor down, cursor right, cursor left, select, play, 
record, stop, forward, back and pause. 

18. The system of claim 16, wherein said selected function 
25 is power on, and wherein said system automatically deter-

mines when said first electronic consumer device powers on. 
19. A remote control device, comprising: 
a keypad; 
an RF receiver; 

30 	an IR transmitter; and 
means for receiving a key code from said RF receiver and 

for sending said key code to said IR transmitter such that 
said key code is modulated onto an IR carrier signal, said 
IR carrier signal with said key code modulated thereon 

35 	being transmitted from said remote control device by 
said IR transmitter, wherein said means is a microcon-
troller. 

20. A method comprising: 
(a) receiving a keystroke indicator signal from a remote 

40 	control device; 
(b) using said keystroke indicator signal to generate a key 

code, wherein a key code generator device generates 
said key code; 

(c) modulating said key code onto a carrier signal and 
45 	thereby generating a key code signal; and 

(d) transmitting said key code signal from said key code 
generator device to said remote control device, wherein 
said remote control device transmits said key code signal 
to an electronic consumer device. 

so 	21. The method of claim 20, wherein said key code gener- 
ated in (b) is part of a codeset, and wherein said codeset is not 
stored on said remote control device. 

22. The method of claim 2, wherein said key code consists 
of a binary number. 

55 	23. The method of claim 2, wherein said key code com- 
prises a binary number and timing information, and wherein 
said timing information defines how said binary number is 
modulated in (c) onto said carrier signal. 

24. The method of claim 2, wherein said key code gener-
60 ated in (b) is part of a codeset, and wherein said remote 

control device does not store said codeset. 
25. The method of claim 24, wherein said codeset com-

prises timing information and a plurality of key codes, and 
wherein said timing information describes a digital one and a 

65 digital zero. 
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START 

107 

---105 

106 

104 

103 

102 

-- 100 

101 

A CODESET USABLE TO COMMUNICATE WITH AN ELECTRONIC 
CONSUMER DEVICE IS IDENTIFIED TO A KEY CODE GENERATOR 
DEVICE (FOR EXAMPLE, BY A USER USING A REMOTE CONTROL 

DEVICE AND AN ON-SCREEN DISPLAY) 

1 
THE USER PRESSES A KEY ON THE REMOTE CONTROL DEVICE, AND A 

CORRESPONDING KEYSTROKE INDICATOR SIGNAL IS SENT TO THE 
KEY CODE GENERATOR DEVICE, THE KEY CORRESPONDS TO A 
DESIRED FUNCTION OF THE ELECTRONIC CONSUMER DEVICE 

THE KEY CODE GENERATOR DEVICE USES THE IDENTIFIED CODESET 
TO GENERATE A KEY CODE CORRESPONDING TO THE PRESSED KEY 

THE KEY CODE CAUSES THE ELECTRONIC CONSUMER DEVICE TO 
PERFORM THE DESIRED FUNCTION 

•fr  
END  

THE REMOTE CONTROL DEVICE RECEIVES THE FIRST KEY CODE 
SIGNAL AND RELAYS THE KEY CODE BY TRANSMITTING THE KEY 
CODE IN A SECOND KEY CODE SIGNAL, THE SECOND KEY CODE 
SIGNAL USES A SECOND CARRIER SIGNAL (FOR EXAMPLE, AN IR 

SIGNAL) TO CARRY THE KEY CODE 

1 
THE SECOND KEY CODE SIGNAL IS RECEIVED ONTO THE ELECTRONIC 

CONSUMER DEVICE 

THE KEY CODE GENERATOR DEVICE MODULATES THE KEY CODE 
ONTO A FIRST CARRIER SIGNAL (FOR EXAMPLE, AN RF SIGNAL), 

THEREBY GENERATING A FIRST KEY CODE SIGNAL 

THE FIRST KEY CODE SIGNAL IS TRANSMITTED FROM THE KEY CODE 
GENERATOR DEVICE AND TO THE REMOTE CONTROL DEVICE 
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RELAYING KEY CODE SIGNALS THROUGH 
A REMOTE CONTROL DEVICE 

CROSS REFERENCE TO RELATED 
APPLICATION 

This application is a continuation of, and claims priority 
under 35,U.S.C. §120 from, nonprovisional U.S. patent 
application Ser. No. 10/737,029 entitled "Relaying Key Code 
Signals Through a Remote Control Device," filed on Dec. 16, 
2003, now U.S. Pat. No. 7,589,642, the subject matter of 
which is incorporated herein by reference. 

TECHNICAL FIELD 

The present invention relates generally to remote control 
devices and, more specifically, to relaying key code signals 
through a remote control device to operate an electronic con-
sumer device. 

BACKGROUND 

Most households today possess multiple types of elec-
tronic consumer devices, such as televisions, stereo radios, 
digital video disk players, video cassette recorders, set-top 
cable television boxes and set-top satellite boxes. Manufac-
turers of such electronic devices typically supply a remote 
control device along with each electronic device. It is, there-
fore, common for a consumer who has multiple electronic 
devices to have multiple remote control devices. 

A remote control device typically controls a selected elec-
tronic consumer device by transmitting infrared key code 
signals to the selected electronic consumer device. The infra-
red signals contain key codes of a codeset associated with the 
selected electronic consumer device. Each key code corre-
sponds to a function of the selected electronic device, such as 
power on, power off, volume up, volume down, play, stop, 
select, channel up, channel down, etc. In order to avoid the 
situation where a remote control device unintentionally oper-
ates an electronic consumer device that is associated with a 
different remote control device, manufacturers sometimes 
use distinct codesets for the communication between various 
electronic consumer devices and their associated remote con-
trol devices. The codesets can differ from each other not only 
by the bit patterns assigned to various functions of the asso-
ciated electronic consumer device, but also by the timing 
information that describes how the key codes should be 
modulated onto carrier signals to generate key code signals. 

Consumers may find it inconvenient to operate their elec-
tronic devices using multiple remote control devices. Thus, a 
consumer may wish to operate multiple electronic consumer 
devices using a single remote control device. A single remote 
control device can store many codesets so that the remote 
control device can control a corresponding large number of 
different electronic consumer devices. There are, however, 
thousands of codesets in use in electronic consumer devices 
today. Manufacturers of remote control devices, however, 
may wish to limit the memory on their remote control devices 
to a size that is insufficient to store the thousands of existing 
codesets. 

A system is sought for enabling a remote control device to 
control a selected one of multiple different electronic con-
sumer devices without requiring the codeset associated with 
the selected electronic consumer device to be stored on the 
remote control device. 

SUMMARY 

A system for relaying a key code through a remote control 
device to an electronic consumer device allows the electronic 

2 
consumer device to be controlled without storing the associ-
ated codeset on the remote control device. Upon receiving a 
keystroke indicator signal from a remote control device, a key 
code generator device, such as a set-top box, identifies the 

5 particular codeset usable to communicate with the selected 
electronic consumer device. The keystroke indicator signal 
contains an indication of a key on the remote control device 
that was pressed, which corresponds to a function of the 
selected electronic consumer device. Using the identified 

10 codeset and the indication of the pressed key, the key code 
generator device generates a key code and modulates that key 
code onto a radio frequency carrier signal, thereby generating 
a first key code signal. The remote control device receives the 

15 first key code signal from the key code generator device and 
modulates the key code onto an infrared frequency carrier 
signal, thereby generating a second key code signal. The 
remote control device relays the key code to the selected 
electronic consumer device in the second key code signal. 

20 The key code causes the selected electronic consumer device 
to perform the desired function. The key code is not stored on 
the remote control device in a permanent manner, but rather 
the key code is relayed through the remote control device. 

In another embodiment, a third key code signal (which 
25  may, for example, be a radio frequency signal) is communi-

cated directly from the key code generator device to an elec-
tronic consumer device. A key code contained in the third key 
code signal causes the electronic consumer device to perform 
a desired function. 

30 In yet another embodiment, the system automatically 
determines which codeset is usable to communicate with a 
selected electronic consumer device. The key code generator 
device sends key codes for one particular function from 

35 
among a series of codesets one-by-one to the selected elec-
tronic consumer device. When the key code from one of the 
codesets causes the electronic consumer device to perform 
the desired function, electromagnetic noise is introduced into 
electrical power wiring through which both the electronic 

40 consumer device and the key code generator device receive 
power. When the key code generator device detects this noise 
on the electrical power wiring, the key code generator device 
identifies the codeset corresponding to the last transmitted 
key code to be the codeset usable to communicate with the 

45 selected electronic consumer device. 
Other embodiments and advantages are described in the 

detailed description below. This summary does not purport to 
define the invention. The invention is defined by the claims. 

50 	BRIEF DESCRIPTION OF THE DRAWINGS 

The accompanying drawings, where like numerals indicate 
like components, illustrate embodiments of the invention. 

FIG. 1 is a schematic diagram of a system for relaying key 
55 code signals through a remote control device. 

FIG. 2 is a flowchart of a method for relaying key code 
signals through a remote control device. 

FIG. 3 is an illustration of a key code transmitted within a 
key code signal. 

60 	FIG. 4 is a waveform diagram of a first example of a key 
code signal transmitted by a remote control device in the 
system of FIG. 1. 

FIG. 5 is a waveform diagram of a second example of a key 
code signal transmitted by a remote control device in the 

65 system of FIG. 1. 
FIG. 6A is an illustration of a modulated digital zero and 

digital one within the key code signal of FIG. 5. 
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FIG. 6B is a more detailed illustration of a mark of a 
modulated digital zero within the key code signal of FIG. 5. 

DETAILED DESCRIPTION 
5 

Reference will now be made in detail to some embodi-
ments of the invention, examples of which are illustrated in 
the accompanying drawings. 

FIG. 1 is a diagram of a system 10 for relaying a key code 
through a remote control device 11 to an electronic consumer 10 
device in accordance with the present invention. FIG. 2 is a 
flowchart that illustrates a method of operation of system 10. 
System 10 includes a key code generator device 12, remote 
control device 11, a first electronic consumer device 13 and a 
second electronic consumer device 14. In this example, sec- 15 
ond electronic consumer device 14 is a television set. 

In a first step (step 100), key code generator device 12 
determines the appropriate codeset that controls the type, 
brand and model of the particular electronic consumer device 
that is to be controlled. A user uses remote control device 11 20 
to respond to an on-screen display 15 on the screen of televi-
sion set 14 to step through a sequence of menu screens to 
identify the codeset corresponding to the device that is to be 
controlled. The user does this by identifying, on on-screen 
display 15, the type, brand and model of the particular elec- 25 
tronic consumer device. In this example, the user is identify-
ing first electronic consumer device 13, which is a video 
cassette recorder (VCR) manufactured by Sony with model 
number 8000. In FIG. 1, the user is identifying the device type 
by highlighting the choice "VCR" on the on-screen display. 30 

In another example, subsequent to controlling VCR 13, the 
user may wish to control television set 14, which is a "Gold" 
model manufactured by RCA. In that case, the user begins 
identifying television set 14 by highlighting the choice "TV". 

In the present example, key code generator device 12 is a 35 

set-top box. Key code generator device 12 generates the on-
screen displays and communicates with television set 14 such 
that key code generator device 12 identifies one of a plurality 
of codesets that corresponds to one of the electronic con-
sumer devices identified by the user, such as VCR 13 or 40 

television set 14. System 10 uses the appropriate codeset to 
enable remote control device 11 to communicate with VCR 
13 and television set 14. 

Next (step 101), the user presses a key on remote control 
device 11. This key is associated with a function that the user 45 

wants performed by an electronic consumer device. For 
example, the function may be to turn on the power of VCR 13. 
When the user presses the "VCR power-on" key on remote 
control device 11, remote control device 11 transmits a key-
stroke indicator signal 16 from a radio frequency (RF) trans- 50 
mitter 17 on remote control device 11. Alternatively, two or 
more keys on remote control device 11 may be associated 
with a single function, such as turning on the power of VCR 
13. In that case, the user presses a "VCR" key and then a 
"power-on" key to cause remote control device 11 to transmit 55 
keystroke indicator signal 16. Keystroke indicator signal 16 is 
transmitted as a signal in a radio frequency band to an RF 
receiver 18 on key code generator device 12. 

There are multiple forms in which an indication of the 
pressed key, as well as the identity of the electronic consumer 60 

device that is to perform the associated function, can be 
communicated in keystroke indicator signal 16 from remote 
control device 11 to key code generator device 12. In one 
embodiment, the indication of the pressed key is a key code 
comprised of a standardized system code and standardized 65 

key data. In the present example, the standardized system 
code identifies the type of electronic consumer device that is 

4 
to be controlled, such as a TV, a VCR, a DVD player, a stereo 
amplifier, a satellite receiver or a cable receiver. The standard-
ized system code and key data are part of a commonly used 
codeset that is stored on remote control device 11. Remote 
control device 11 uses any one of a number of commonly used 
modulation techniques to modulate the system code and key 
data to form keystroke indicator signal 16. For example, a 
microcontroller on remote control device 11 uses timing 
information associated with the commonly used codeset to 
generate a pulse width modulated keystroke indicator signal 
16. 

In another embodiment, the indication of the pressed key 
includes a proprietary identification code identifying the 
pressed key, as well as a proprietary identification code cor-
responding to the type of the electronic consumer device that 
is to be controlled. The proprietary identification codes are 
understood by key code generator device 12, but are not 
standardized codes that are understood by electronic con-
sumer devices. Remote control device 11 uses any one of a 
number of commonly used modulation techniques to modu-
late the proprietary identification codes onto keystroke indi-
cator signal 16. 

Whether remote control device 11 communicates with key 
code generator device 12 through a standardized codeset or 
through proprietary identification codes, codes may be 
included that do not correspond to pressed keys or functions 
that are to be performed on electronic consumer devices. For 
example, in response to receiving any signal from remote 
control device 11, key code generator device 12 may return a 
code to remote control device 11 causing a light emitting 
diode (LED) display on remote control device 11 to turn on. 

Next (step 102), key code generator device 12 determines 
which key code of the codeset previously identified in step 
100 corresponds to the pressed key. 

FIG. 3 illustrates one example of a key code from a com-
monly used codeset. The key code is comprised of a standard-
ized system code and standardized key data. Both the system 
code and the key data are digital values. The 12-bit key code 
includes a 4-bit system code [0101] and 8-bit key data 
[00011100]. In the present example, the key code is the key 
code in the identified codeset that corresponds to the "VCR 
power-on" key of remote control device 11. 

Next (step 103), key code generator device 12 modulates 
the key code for the power-on function of VCR 13 onto a first 
carrier signal, thereby generating a first key code signal 19. In 
this example, the first carrier signal is an RF signal. An RF 
signal for purposes of this patent document is an electromag-
netic signal having a frequency between thirty hertz and three 
hundred gigahertz. 

FIG. 4 and FIG. 5 illustrate key code signal 19 in two 
specific embodiments. In both embodiments, the key code is 
transmitted as a stream of digital values 010100011100, 
where the system code is transmitted first immediately fol-
lowed by the key data without any place holders between 
them. The standardized system code determined in step 102 
need not identify the brand or model of VCR 13, but only the 
fact that first electronic consumer device 13 is a VCR. The key 
code is modulated in step 103 using timing information asso-
ciated with the codeset for VCR 13. Thus, the particular brand 
and model of VCR 13 is able to understand the key code 
modulated using the appropriate timing information. 

In the embodiment of FIG. 4, key code signal 19 is a 15-bit 
binary transmission whose bit pattern appears as a universal 
asynchronous receiver and transmitter (UART) type commu-
nication. The binary transmission begins with a start bit and 
ends with a parity bit and a stop bit. The parity bit is calculated 
based on the 12-bit key code within the binary transmission. 
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6 
In this example, the value of the parity bit is a digital zero. An 	pairs. The waveform diagram of key code signal 22 appears 
intermediary signal is transmitted over the first carrier signal 

	
the same as the waveform diagram shown in FIG. 5 for key 

at an intermediary frequency (for example, 100 kHz) to com- 	code signal 19; only the frequency of the carrier signal that 
municate a digital one. The ab sence of the intermediary signal 

	
forms the bursts is different. 

indicates a digital zero. The intermediary signal has a lower 5 	Next (step 106), second key code signal 22 is received onto 
frequency than the first carrier signal. 	 electronic consumer device (VCR) 13 by an IR receiver 24. 

In the embodiment of FIG. 5, the 12-bit key code is modu- 	Next (step 107), IR receiver 24 on VCR 13 recovers the key 
lated onto key code signal 19 using pulse width modulation. 	code from second key code signal 22. VCR 13 is thereby 
Digital ones and zeros are characterized by pairs of marks and 

	
instructed to perform the function desired by the user. In this 

spaces. The period between successive leading edges of the 10 example, the function is to power on VCR 13. Other key 
bursts in a mark is the period of an intermediary signal. The 	codes, however, correspond to other functions, such as power 
intermediary signal has an intermediary frequency. In a space, 	off, channel advance, channel back, volume up, volume 
there are no bursts. 	 down, cursor up, cursor down, cursor right, cursor left, select, 

FIG. 6A shows a digital zero and a digital one in key code 	play, record, stop, forward, rewind and pause. 
signal 19 of FIG. 5 in more detail. A "mark/space" pair 15 	In a second example, an electronic consumer device is 
represents a digital zero and another "mark/space" pair rep- 	controlled by an RF key code signal transmitted from key 
resents a digital one. The marks and spaces of each pair have 	code generator device 12. Subsequent to controlling VCR 13, 
predetermined lengths. In the embodiment of FIG. 5, the 	the user wishes to control second electronic consumer device 
mark length of a digital zero is 490 microseconds, and the 

	
14, which is a "Gold" model RCA television set. In the second 

mark length of a digital one is 3940 microseconds. The space 20 example, the user uses the on-screen display 15 to identify the 
length of a digital zero is 950 microseconds, and the space 	type (TV), brand (RCA) and model (Gold) of second elec- 
length of a digital one is 2000 microseconds. 	 tronic consumer device 14. Key code generator device 12 

FIG. 6B shows the bursts of the first carrier signal that 
	

determines the appropriate codeset that controls television set 
comprise the intermediary signal in more detail. In the 

	
14. The user then presses a key on remote control device 11 

embodiment of FIG. 5, the bursts that comprise the interme- 25 associated with a function that the user wants performed by 
diary signal occur every ten microseconds, resulting in an 	television set 14. For example, the function is to advance the 
intermediary frequency of 100 kilohertz. The duty cycle of 

	
channel of television set 14. When the user presses the chan- 

the intermediary signal is characterized by an "on time" of 
	

nel advance key on remote control device 11, an indication of 
four microseconds and an "off time" of six microseconds. 	the pressed key is transmitted in an RF keystroke indicator 
There are forty-nine bursts of the carrier signal within each 30 signal from remote control device 11 to key code generator 
mark length of 490 microseconds. 	 device 12. 

Timing information other than that shown in the embodi- 	Key code generator device 12 then determines which key 
ment of FIG. 5 can also be used. For example, one common 	code of the identified codeset corresponds to the pressed key. 
form of pulse width modulation uses an intermediary signal 

	
Key code generator device 12 modulates the key code for the 

having a frequency of about 38.5 kilohertz. Eachperiod of the 35 channel advance function onto an RF carrier signal, thereby 
intermediary signal has an "on time" of ten microseconds and 

	
generating a third key code signal 25. Key code generator 

an "off time" of sixteen microseconds. If such an intermedi- 	device 12 uses the same modulation technique to generate 
ary signal were used to generate a 490 microsecond mark 

	
both third key code signal 25 and first key code signal 19. 

length of a digital zero shown in FIG. 6A, there would be 19 
	

Third key code signal 25 is modulated using timing informa- 
bursts of the intermediary signal in the mark. Similarly, if 40 tion associated with the codeset that controls RCA Gold 
such an intermediary signal were used to generate a 3940 

	
television set 14. 

microsecond mark length of a digital one shown in FIG. 6A, 	In this second example, television set 14 has an RF receiver 
there would be 151 bursts of the intermediary signal in the 

	
26 and is capable of receiving RF key code signals. RF trans- 

mark. 	 mitter 20 of key code generator device 12 transmits third key 
Next (step 104), an RF transmitter 20 of key code generator 45 code signal 25 directly to television set 14. Third key code 

device 12 transmits first key code signal 19 in the form of an 	signal 25 is received onto television set 14 by RF receiver 26, 
RF transmission to an RF receiver 21 on remote control 

	
and RF receiver 26 recovers the key code from third key code 

device 11. 	 signal 25. Television set 14 is thereby instructed to advance 
Next (step 105), remote control device 11 receives first key 	the channel. 

code signal 19 and relays the key code communicated by first so 	Although remote control device 11 in the first example 
key code signal 19 to VCR 13 in the form of a second key code 	stores either a proprietary codeset or a standardized codeset 
signal 22. Remote control device 11 is a slave to key code 	and uses that codeset to generate keystroke indicator signal 
generator device 12. Remote control device 11 relays the key 

	
16, remote control device 11 stores only that single codeset. 

code by receiving first key code signal 19 in RF form and 
	

This codeset is the codeset used by key code generator device 
translating the communicated key code so that the key code is 55 12 to receive communications from remote control device 11. 
modulated onto a second carrier signal resulting in second 

	
Remote control device 11 can therefore be made inexpen- 

key code signal 22. In this example, the second carrier signal 
	

sively and may contain a relatively small amount of memory. 
is an infrared signal with a frequency in the range between 

	
The memory may, for example, be read only memory (ROM) 

three hundred gigahertz and three hundred terahertz. Second 
	

on a microcontroller integrated circuit (for example, a Z8 
key code signal 22 is transmitted by an IR transmitter 23 on 60 microcontroller available from Zilog, Inc. of San lose, Calif.) 
remote control device 11 to VCR 13. In the embodiment of 

	
Even though remote control device 11 stores only a single 

FIG. 5, key code signal 19 is converted into key code signal 22 
	

codeset, system 10 of FIG. 1 nevertheless allows remote 
by forming the bursts of the intermediary signal using the 	control device 11 to control the desired electronic consumer 
second carrier signal with an infrared frequency in the place 

	
device 13, which may use any one of thousands of different 

of the first carrier signal with a radio frequency. For both key 65 codesets. Key code generator device 12 may, for example, 
code signal 19 and key Code signal 22, digital ones and digital 

	
include a hard disk or other mass storage device that stores 

zeros are modulated using the same timing for "mark/space" 
	

thousands of possible codesets. The user may use remote 
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control device 11 to select any one of those codesets for 
communication with the particular electronic consumer 
device 13. In comparison to some conventional systems 
where codesets are downloaded into a universal remote con-
trol device from a personal computer or other device that is 
not normally part of an entertainment system, system 10 uses 
preexisting hardware of the entertainment system (such as the 
on-screen display functionality, data storage capability, and 
wireless communication ability of the set-top box) to source 
and identify codesets. 

Although the specific embodiments of FIGS. 1 and 2 are 
explained above in connection with the codesets being iden-
tified to the key code generator device 12 using an on-screen 
display, the codeset usable to communicate with an electronic 
consumer device may be identified to key code generator 
device 12 in other ways in other embodiments. In one 
embodiment, for example, the key code generator device 
includes autoscan functionality. Key code generator device 
12 includes an EMI detector 27 that detects electromagnetic 
interference (EMI) or noise on power cord 28. Power cord 28 
is a power cord through which key code generator device 12 
receives electrical power from a wall socket 29. Similarly, 
television set 14 receives power from another wall socket 30 
via a power cord 31. VCR 13 receives power from a wall 
socket 32 via another power cord 33. In accordance with the 
autoscan functionality, key code generator device 12 identi-
fies the codeset used to communicate with a particular elec-
tronic consumer device by generating and transmitting a 
sequence of key code signals relayed through remote control 
device 11 to the electronic consumer device to be controlled 
(in this case VCR 13). Each of these key code signals contains 
a different key code corresponding to the same desired func-
tion on different device types, brands and models. 

In one example, the desired function is the function of 
powering on VCR 13. The key code generator device 12 sends 
the power-on key codes for each of a series of codesets one-
by-one to VCR 13. When the key code for one of the codesets 
causes VCR 13 to perform the desired function (in this case, 
to power on), VCR 13 introduces noise or other electromag-
netic interference via cord 33 into wall socket 32. The power 
terminal within wall socket 32 is connected through wiring 34 
to the power terminal in wall socket 29. The noise generated 
by VCR 13 is therefore communicated through wiring 34, the 
power terminal of wall socket 29 and power cord 28 to EMI 
detector 27 on key code generator device 12. When key code 
generator device 12 detects the electromagnetic interference 
onpower cord 28, key code generator device 12 automatically 
identifies the codeset used by VCR 13 as the codeset used to 
communicate the last key code signal for the power-on func-
tion. 

Multiple electronic consumer devices may have the same 
key data for a particular function, for example, the power-on 
function. A key code, however, also contains a system code 
(see FIG. 3) that corresponds to a particular type of electronic 
consumer device. For example, the system code used for a 
television set will typically be different than the system code 
used for a video cassette recorder. Thus, different device types 
that use the same key data for the power-on function will not 
respond to a key code containing an incorrect system code. 
Each of the power-on key codes transmitted in this example 
by key code generator device 12 contains the system code for 
a video cassette recorder, so television set 14 does not recog-
nize the key codes. Because key code generator device 12 is 
aware of the system code communicated, key code generator 
device 12 determines that it was VCR 13 that was powered on 
and not television 14. 

8 
In another example, the codeset usable to communicate 

with VCR 13 is identified to key code generator device 12 
using autoscan functionality that does not involve key code 
generator device 12 having a specialized EMI detection cir- 

5 cuit. In that case, the user may be prompted by successive 
screens of on screen display 15 to push the power-on key on 
remote control device 11 multiple times. Each time the 
power-on key is pressed, keystroke indicator signal 16 com-
municates this to key code generator device 12. Key code 

10 generator device 12 in turn generates and transmits a key code 
signal containing a power-on key code using a different 
codeset. Each key code signal is relayed through remote 
control device 11 to the particular electronic consumer device 
to be controlled. One by one the user is prompted to push the 

15 power-on key, and key code generator device 12 in turn gen-
erates key codes using different codesets until the electronic 
consumer device performs a desired function. In this case, 
first electronic consumer device 13 turns on. The user is 
prompted not to press the power-on key once the user sees the 

20 desired function being performed by first electronic con-
sumer device 13. In the present example, light emitting diodes 
(LEDs) on the face of VCR 13 may be illuminated to indicate 
to the user that VCR 13 has powered on. When the user stops 
pressing the power-on key, then the key code generator device 

25 	12 identifies the codeset of the last transmitted key code to be 
the codeset used by the electronic consumer device. 

In another example, the user presses keys on remote control 
device 11 to communicate to key code generator device 12 a 
3-digit codeset identification number identifying the codeset. 

30 The user may determine this codeset identification number by 
looking up the codeset identification number in a booklet 
supplied along with the electronic consumer device to be 
controlled. Alternatively, a table of manufacturers, model 
numbers and their associated codesets may be used to lookup 

35 the codeset identification number. 
In an embodiment where key code generator device 12 is a 

set-top box, the set-top box receives a video input signal 35 
from a cable television coaxial cable 36. Video input signal 35 
is ultimately delivered to television set 14 through cables 37. 

40 Coaxial cable 36 is also used to provide networking connec-
tivity between the set-top box and a network 38. Network 38 
may, for example, be or include the Internet. A database of 
codesets 39 is maintained at a remote location. As new elec-
tronic consumer devices are introduced onto the market, new 

45 codesets may be necessary to communicate with these new 
devices. So that one such new codeset can be distributed from 
database of codesets 39 when a new electronic consumer 
device is introduced into the market, this new codeset is 
communicated via network 38 and coaxial cable 36 to key 

so code generator device 12. The new codeset is then stored on 
a mass storage hard disk within the set-top box. In this way, 
the pre-existing and inexpensive remote control device 11 can 
be used to control a new electronic consumer device whose 
required codeset did not exist at the time remote control 

55 device 11 and key code generator device 12 were delivered to 
the user. 

In yet another embodiment, remote control device 11 is a 
learning remote control device that includes an IR detector 
40. In accordance with one method, the learning remote con- 

60 trol device 11 is placed so that IR detector 40 can receive an 
IR transmission from an IR transmitter of another remote 
control device. Keys corresponding to key codes to be learned 
are pressed on the other remote control device such that 
successive key code signals are transmitted from the IR trans- 

65 mitter of the other remote control device to IR detector 40 of 
the learning remote control device 11. Learning remote con-
trol device 11 detects when the envelope of the bursts of the 
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10 
received IR signal changes from low to high and high to low. 	Although key code generator device 12 is a set-top box in 
The time duration between each successive transition is 	the embodiment of FIG. 1 above, in other embodiments the 
stored such that a key code signal is recorded as timing 

	
key code generator device 12 is another type of electronic 

information for a series of mark lengths and space lengths. As 	consumer device such as, for example, a television, a stereo 
the various keys of the remote control device to be learned are 5 radio, a digital video disk player, a video cassette recorder, a 
pressed, learning remote control device 11 records successive 	personal computer, a set-top cable television box or a set-top 
strings of timing information. The resulting strings of timing 	satellite box. Although the keystroke indicator signal can be 
information, once collected on learning remote control device 	an indication of a pressed key where there is a one-to-one 
11, are automatically transmitted from learning remote con- 	relationship between the key and a function to be performed, 
trol device 11 in the form of RF signals to key code generator 10 in other embodiments a keystroke indicator signal indicates a 
device 12. Key code generator device 12 in turn communi- 	selected function that is not associated with a specific key on 
cates the captured strings of timing information through 

	
the remote control device. For example, a function can be 

coaxial cable 36 and network 38 to database of codesets 39. 	selected choo sing a function from a menu that is displayed on 
Personnel maintaining database of codesets 39 then analyze 	the remote control device. Accordingly, various modifica- 
the timing information and generate a codeset that describes 15 tions, adaptations, and combinations of various features of the 
the key codes captured by learning remote control device 11. 	described embodiments can be practiced without departing 
In this way, a new codeset containing key data, systems codes 

	
from the scope of the invention as set forth in the claims. 

and timing information is added to database of codesets 39. 
Rather than storing the information as a new codeset that 

	
What is claimed is: 

includes separate key codes and timing information, the 20 	1. A method comprising: 
information for each keystroke can be stored in database of 

	
(a) receiving a keystroke indicator signal from a remote 

codesets 39 in the form of interval times. 	 control device, wherein the keystroke indicator signal 
A single system 10 is therefore described that can support 

	
indicates a key on said remote control device that a user 

numerous different types of electronic consumer devices that 
	

has selected; 
can use multiple different codesets. The remote control 25 	(b) generating a key code within a key code generator 
device 11 of the system need not include a large memory and 

	
device using the keystroke indicator signal, wherein said 

stored many codesets. Rather, the remote control device 11 
	

key code is part of a codeset that controls an electronic 
need only relay individual key codes. Remote control device 	consumer device; 
11 can therefore be a relatively inexpensive device that 

	
(c) modulating said key code onto a carrier signal, thereby 

includes only a small amount of memory. In addition to 30 	generating a key code signal; 
requiring only a small amount of memory, the very same 

	
(d) transmitting said key code signal from said key code 

remote control device 11 can control an electronic consumer 	generator device; and 
device that uses a codeset or protocol that was not in existence 

	
(e) identifying said codeset by detecting electromagnetic 

at the time the remote control device 11 was delivered to the 
	

interference on a power cord of said key code generator 
user. The amount of writable memory (for example, random 35 	device. 
access memory (RAM) or flash memory) on the remote con- 	2. A method comprising: 
trol device 11 may be so little that it may not be adequate, to 

	
(a) receiving a keystroke indicator signal from a remote 

store a conventional codeset. The bulk of the memory of the 	control device, wherein the keystroke indicator signal 
remote control device 11 may be relatively inexpensive mask- 	indicates a key on said remote control device that a user 
programmable read only memory (ROM). By reducing the 40 	has selected; 
amount of writable memory on remote control device 11, the 

	
(b) generating a key code within a key code generator 

cost of remote control device 11 is reduced. 	 device using the keystroke indicator signal, wherein said 
Although the present invention has been described in con- 	key code is part of a codeset that controls an electronic 

nection with certain specific embodiments for instructional 
	

consumer device; 
purposes, the present invention is not limited thereto. 45 	(c) modulating said key code onto a carrier signal, thereby 
Although the method is described above in connection with 

	
generating a key code signal; 

an inexpensive remote control device whose primary purpose 
	

(d) transmitting said key code signal from said key code 
is to control an electronic consumer device, the method can be 	generator device; and 
employed in connection with other types of devices. Due to 

	
(e) identifying said codeset using input from a user of said 

the limited amount of memory and intelligence required of 50 	remote control device, wherein said codeset is identified 
the remote control device in the present method, the function- 	when said user stops pressing a key on said remote 
ality of remote control device, 11 can be incorporated into an 	control device. 
RF-enabled device (such as a cell phone or RF-enabled per- 	3. The method of claim 2, wherein said user is prompted by 
sonal digital assistant (PDA) or RF-enabled wrist watch or 	autoscan functionality to press said key on said remote con- 
RF-enabled keyboard) without significantly increasing the 55 trol device. 
cost of the device. The first carrier signal used to communi- 	4. A remote control device comprising: 
cate between the remote control device and the key code 	a receiver that receives a first key code signal, wherein said 
generator device need not be an RF signal, and the second 

	
first key code signal is generated by modulating a key 

carrier signal used to communicate between the remote con- 	code onto a first carrier signal, said first carrier signal 
trol device and the electronic consumer device need not be an 60 	falling within a radio frequency band; 
IR signal. Both the first and second carrier signals can be the 	a transmitter that transmits a second key code signal, 
same type of signals, for example IR signals. The key code 	wherein said second key code signal is generated by 
generator device can transmit key codes to the electronic 	modulating said key code onto a second carrier signal, 
consumer device to be controlled via a hardwired connection 	said second carrier signal falling within an infrared fre- 
rather than a wireless link. The type of key code signal relayed 65 	quency band; and 
through the remote control device is not limited to any par- 	a keypad that includes a key that corresponds to said key 
ticular protocol. 	 code, wherein said key code corresponds to a function of 
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11 
an electronic consumer device, and wherein saidremote 
control device is contained within a single structure. 

5. The remote control device of claim 4, wherein said 
remote control device is taken from the group consisting of: a 
learning remote control device, a cell phone, an RF-enabled 
personal digital assistant (PDA), an RF-enabled wrist watch, 
and an RF-enabled keyboard. 

6. The remote control device of claim 4, wherein a codeset 
comprises timing information and a plurality of key codes, 
wherein each of said plurality of key codes corresponds to a 
different function of said electronic consumer device, 
wherein said key code is a binary number, and wherein said 
timing information defines how said binary number is modu-
lated onto said first carrier signal. 

7. The remote control device of claim 4, wherein said key 
code is part of a codeset, and wherein said codeset is not 
stored on said remote control device. 

8. The remote control device of claim 4, wherein said 
modulating to generate said first key code signal is performed 
according to a first codeset, and wherein said remote control 
device stores no codeset other than said first codeset. 

9. The remote control device of claim 4, wherein said key 
code is part of a codeset that includes a plurality of key codes, 
wherein each one of said plurality of key codes corresponds to 
a different function of the electronic consumer device, and 
wherein no more than a single one of said plurality of key 
codes is present on said remote control device at any given 
time. 

10. The remote control device of claim 4, further compris-
ing: 

a microcontroller that determines that a user of said remote 
control device has selected said key and that modulates 
said key code onto said second carrier signal. 

12 
11. The remote control device of claim 4, wherein said 

modulating said key code onto said first carrier signal is 
performed by an electronic consumer device taken from the 
group consisting of: a television, a stereo radio, a digital video 

5 	disk player, a video cassette recorder, a personal computer, a 
set-top cable television box and a set-top satellite box. 

12. A remote control device, comprising: 
a keypad; 
an RF receiver; 
an IR transmitter; and 
means for receiving a key code from said RF receiver and 

for sending said key code to said IR transmitter such that 
said key code is modulated onto an IR carrier signal, said 
IR carrier signal with said key code modulated thereon 
being transmitted from said remote control device by 

15 	said IR transmitter, wherein said remote control device 
is contained within a single structure. 

13. The remote control device of claim 12, wherein said 
key code is not stored on said remote control device imme-
diately prior to said means receiving the key code. 

20 	14. The remote control device of claim 12, wherein said 
key code is part of a codeset, and wherein said codeset is not 
stored on said remote control device. 

15. The remote control device of claim 12, wherein said 
means is a microcontroller. 

25 	16. The remote control device of claim 12, wherein said 
means is for sending said key code to said IR transmitter and 
for sending a second key code to said IR transmitter without 
simultaneously storing both said key code and said second 
key code on saidmeans, wherein said key code corresponds to 

30 a selected function of a first electronic consumer device, and 
wherein said second key code corresponds to said selected 
function of a second electronic consumer device. 
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1 
USER INTERFACE FORA REMOTE 

CONTROL APPLICATION 

RELATED APPLICATION INFORMATION 
5 

This application is a divisional of U.S. application Ser. No. 
10/288,727 filed Nov. 6, 2003 which, in turn, claims the 
benefit of U.S. Provisional Patent Application Nos. 60/344, 
020 filed on Dec. 20, 2001 and 60/334,774 filed on Nov. 20, 
2001. 	 10 

BACKGROUND OF THE INVENTION 

This invention relates generally to hand-held electronic 
devices and, more particularly, relates to a user interface for 15 

an universal remote control application resident on the hand-
held electronic device. 

Universal remote controls for controlling the operation of 
multiple, diverse home appliances are well known. In this 
regard, universal remote controls perform a valuable function 20 

by consolidating three, four, five, and more remote controls 
into one device. However, as more remotely controllable 
appliances enter the homes of consumers and the number of 
remotely controllable operations increase, the user interface 
of the universal remote control becomes increasingly more 25 

complex. This complexity arises from the need to provide 
more and more keys which are used to initiate the transmis-
sion of the control codes that control the increasing number of 
operations of the increasing number of home appliances. 
Disadvantageously, as the user interface of the universal 30 

remote control becomes more cluttered, the usability of the 
universal remote control diminishes. Accordingly, a need 
exists for a universal remote control having an improved user 
interface that simplifies the operation of the universal remote 
control and, as such, the remote operation of consumer appli- 35 

ances. 

SUMMARY OF THE INVENTION 

In accordance with these needs, the subject invention is 40 

directed to a hand-held electronic device having a remote 
control application user interface that functions to display 
operational mode information to a user. Representative plat-
forms for the hand-held electronic device include, but are not 
limited to, devices such as personal digital assistants, Web 45 

tablets, lap-top computers, extended-functionality mobile 
phones, remote control devices, etc. which are collectively 
referred to hereinafter as "PDAs." An understanding of the 
objects, advantages, features, properties and relationships of 
the remote control application user interface will be obtained 50 

from the following detailed description and accompanying 
drawings which set forth illustrative embodiments which are 
indicative of the various ways in which the principles of the 
remote control application user interface may be employed. 

55 
BRIEF DESCRIPTION OF THE DRAWINGS 

For a better understanding of the remote control applica-
tion user interface, reference may be had to various preferred 
embodiments shown in the following drawings in which: 	60 

FIG. 1 illustrates an exemplary system in which a PDA is 
adapted to control consumer appliances; 

FIG. 2 illustrates an exemplary system in which a PDA 
receives updates and supplemental IR codes from a Web site; 

FIG. 3 illustrates the internal topology of an exemplary 65 

system in which a PDA is adapted to control consumer appli-
ances; 

2 
FIG. 4 illustrates an exemplary hardware circuit for 

enabling a PDA to transmit consumer appliance IR codes; 
FIG. 5 illustrates an exemplary remote control application 

software architecture for a PDA; 
FIG. 6 illustrates an exemplary hardware communication 

manager software architecture for a PDA; 
FIG. 7 illustrates an exemplary file I/O manager software 

architecture for a PDA; 
FIGS. 8 and 9 illustrate exemplary PDA display screens 

illustrating a resident or installed remote control application; 
FIG. 10 illustrates an exemplary PDA physical appearance 

and Layout; 
FIG. 11 illustrates an exemplary remote control application 

home screen with the remote control application configured 
to control the operation of consumer appliances; 

FIG. 12 illustrates an exemplary remote control application 
home screen prior to the remote control application being 
configured to control the operation of consumer appliances; 

FIG. 13 illustrates exemplary remote control application 
hard key function assignments on a PDA together with cor-
responding informational displays; 

FIG. 14 illustrates an exemplary series of steps to set up the 
remote control application to command the operation of a 
new consumer appliance; 

FIG. 15 illustrates an exemplary series of steps to set up a 
new user of the remote control application; 

FIG. 16 illustrates an exemplary series of steps to set up the 
remote control application to command the operation of con-
sumer appliances in a designated room; 

FIG. 17 illustrates an exemplary series of steps to set up a 
new remote control application favorite channel soft key; 

FIG. 18 illustrates an exemplary set of data relationships 
for execution of a remote control application macro function; 

FIG. 19 illustrates exemplary remote control application 
device control pages; 

FIG. 20 illustrates an exemplary user customization of a 
remote control application device control page; 

FIG. 21 illustrates an exemplary automatic customization 
of a remote control application device control page; 

FIG. 22 illustrates an exemplary series of steps to program 
a remote control application activity or macro; 

FIG. 23 illustrates an exemplary automatic adjustment of a 
remote control application device control page based on a 
geographical region; 

FIG. 24 illustrates an exemplary start-up initialization 
sequence for the remote control application. 

DETAILED DESCRIPTION 

Exemplary embodiments of a user interface for an univer-
sal remote control application resident on the hand-held elec-
tronic device are illustrated and described which provide a 
next generation of home automation and consumer electronic 
controls. Representative platforms for the hand-held elec-
tronic device include devices supporting the Windows CE 
brand operating system or PocketPC type devices that include 
built-in support for transmitting consumer equipment IR 
remote control codes. Exemplary devices include, but are not 
limited to, devices such as the Compaq (now HP) iPAQ brand 
model 3950 or 3970 that include a hardware module to house 
the IR transmitter and an IR database of consumer electronic s 
command codes, along with a remote control application that 
is used to control the operations of various consumer appli-
ances. Other platform implementations using either built-in 
or add-on hardware to implement the IR transmit functional-
ity are also possible, using other Windows CE brand dass 
devices or other software systems such as, for example, the 
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3 
Palm brand operating system. While the descriptions that 
follow are particularly illustrated using an iPAQ PocketPC 
brand platform, it will be appreciated by those of ordinary 
skill in the art that these teachings can be easily adapted to 
other platforms and software systems, for example, by mak-
ing simple adjustments to display graphic sizes and layouts, 
file formats, etc., where needed to adapt to the different oper-
ating environment. 

Turning to FIGS. 1 and 2 there is illustrated a system in 
which a PDA device 1150 is adapted to provide wireless 
control of consumer appliances such as home entertainment 
equipment 1120, lighting 1122, and temperature control 
1124. Control signals are provided, for example, by causing 
the PDA 1150 to emulate the wireless signals (IR, RF, etc.) 
used by the standard remote controls originally supplied with 
the respective appliances. The PDA 1150 is also preferably 
adapted to interact with Web-hosted services 1106, such as IR 
code updates, graphics, software enhancements, electronic 
program guides (EPGs), etc., via a host desktop computer 
1152 and docking station 1151 as particularly illustrated in 
FIG. 2. It will be appreciated by those skilled in the art that the 
Web-hosted services may also be accessed directly, sans an 
intervening host desktop computer, in cases where the PDA 
1150 is adapted to communicate directly to the Internet. Still 
further, the PDA 1150 may be adapted to share all or part of a 
user' s programmed configuration settings with other compat-
ible PD As 1150'. An exemplary graphical representation of 
the topology of such an exemplary system is illustrated in 
FIG. 3 which depicts the major components of the remote 
control application and the environment in which it operates. 
Represented in FIG. 3 are the PDA 1150, the host desktop PC 
1152, and Web Server(s) accessible through the Internet 
1154. 

The PDA Software Application 1100 described hereinafter 
and shown graphically in FIG. 3 generally comprises four 
program segments that would typically be installed on the 
PDA 1150 in order to control, for example, home entertain-
ment components 1120 and home automation components 
such as lights 1122 and climate control 1124. By way of 
illustrative example, the four program segments comprise: 

Remote Control Software 1102: This application allows 
the user to control their consumer electronic devices. The 
application provides users with an easy and intuitive way to 
manage their home entertainment equipment as well as home 
automation devices (such as X10 type devices) within the 
home. The remote control application itself may comprise 
four major architectural subcomponents, although only the 
top level (referred to as the "presentation engine") is exposed 
to the end user. These four components, the presentation 
engine 1108, the configuration engine 1110, the hardware 
communication manager 1114, and the file I/O manager 1112 
will be described in more detail hereinafter. 

ActiveSync Software 1116: This application is used as a 
communications conduit to and from a remote control com-
panion application that is installed on the host desktop PC 
1152. 

IR Signaling Software 1118: This application performs the 
IR signal generating functions to universally control appli-
ances; supporting a database of IR codes and transmission 
protocols for use in conjunction with the IR hardware com-
ponents described later with reference to FIG. 4. 

RF Module Software/Hardware 1119: A Bluetooth or 
802.11 RF module may optionally perform the RF signal 
generation to control RF devices and/or communicate wire-
lessly with a server or other applications resident on the host 
desktop PC 1152. It will be appreciated that such an RF 

4 
Module may be used either together with or in place of the 
above mentioned IR Signaling to effect control of home 
appliances. 

As noted, the ActiveSync software 1116 cooperates with a 
5 remote control companion application 1104 installed on the 

host desktop PC 1152. This combination of applications gen-
erally implements a standard Microsoft-based ActiveSync 
brand utility that functions as a communications conduit 
to/from the remote control application. Software supplemen- 

10  tal to the ActiveSync brand applications may be required to 
ensure that data required for the remote control application is 
passed along the conduit in an appropriate fashion. Such 
supplemental software would be used to restore/backup con-
figurations 1130 (e.g., which allows configuration files and 

15  event journals to be backed-up and restored) and to check 
updates/download supplemental patches 1132 (e.g., which 
reviews current version numbers of software, IR code data-
bases, etc. and ensures that the latest versions are the ones 
available for download). It will be appreciated by those 

20  skilled in the art that these functions may be performed by 
software stored locally (e.g., on the PDA 1150 and/or host 
computer 1152) or via the Web using, for example, Java 
applications. Optional desktop applications may also be used 
to edit 1134 and/or emulate 1136 the configuration and 

25  appearance of the PDA based remote control application on 
the desktop system 1152. 

Services and data that are located on a hosted site 1106 are 
represented by the remote control software services. The 
remote control software services may include remote control 

30 application software updates 1140, supplemental IR database 
updates 1144 (including additional devices and/or key func-
tions for download), and/or a remote control user community 
1142 which, for example, might allow users to download 
additional graphics for interface customization, upload their 

35 configuration files to share with other users, etc. This user 
community 1142 is also where third party developed software 
extensions may be placed for download if desired. The hosted 
site 1106 may also be the source of data that is used in 
conjunction with extended features 1146 of the remote con- 

40 trol application 1146, for example downloadable electronic 
program guide ("EPG") information, cable channel lineups, 
movie schedules and the like. 

The remote control application software 1102 may also 

45 
include the following high level functions: setup wizards; 
consumer appliance control through IR and/or RF signal 
transmissions; customization features including the ability to 
learn IR codes, assign and playback macros, reassign keys, 
program favorites including rapid assignment of channel 

50 
numbers to network logos, configure multiple user profiles, 
set restore points, configure a guest mode, customize the 
remote control application from the host or remote computer 
including the downloading of new IR codes and key func-
tions, skins, additional network logos, software extensions; 

55 
copying of configuration data from one PDA to another; 
journaling activity; and an API for third party developers to 
build extensions. These functions will be described in more 
detail in the following paragraphs. 

Setup Wizards 

60 	The intent of a setup wizard is to get the PDA 1150 con- 
figured for use as quickly as possible. A setup wizard is 
normally a specialized part of an application program that 
functions to guide a user through a step-by-step setup or 
configuration process. Information utilized in connection 

65 with a setup wizard may be pre-populated so that there is an 
increased likelihood of a user successfully getting the desired 
results. 
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6 
By way of example, a user setup wizard serves to setup the 	and/or PDA platform. Generally, any remote control applica- 

remote control application 1150 to identify one or more users 	tion customization would be assisted by a setup wizard. 
and their preferences. For initial user setup, the user setup 

	
Modifications achievable via customization include, by way 

wizard may read data directly from the owner registration 	of example, learning IR codes, assigning and playing back 
information file(s); no additional information would be 5 macros, specifying favorites (assigning channel numbers 
required to use the remote control application. Alternatively, 	and/or the IR sequences necessary to cause entertainment 
for initial user setup, the user setup wizard need not be 	appliances to switch channels to network logos), setting user 
invoked with the owner registration information file(s) being 	security levels, etc. Before modifications are made, an auto- 
read and utilized by default. 	 matic backup of the settings of one or more component parts 

By way of further example, a device setup wizard would be 10 of the remote control software application may be made so 
used to establish the list of devices that the remote control 

	
that the user can undo changes if they did not achieve the 

application is configured to control as well as how the devices 
	

desired results. 
should be controlled. To this end, the graphical user interface 

	
Remote Control Application Customization from PC/Ex- 

of the remote control application may start by displaying a 	ternal Updates 
small number of device buttons (e.g., buttons that would be 15 	Settings usable in connection with the remote control 
activated to place the remote control application into a mode 	application (e.g., skins, macros, etc.), remote control appli- 
to control a device) that would initially be un-setup. Selection 	cation updates, IR code updates, etc. may also be added, 
of an un-setup device button can be used to automatically 

	
deleted, and/or modified based an information stored in exter- 

invoke the device setup wizard. It is to be appreciated that the 	nal systems. The information may have originated an a Web- 
device setup wizard will be invoked each time the remote 2o site, the kost computer 1152, etc. 
control application is setup to control a new device or when it 

	
Journal Activity 

is desired to add or change settings for an already setup 
	

The system may be configured to journal (i.e., log) some or 
device. Like the device setup wizard, the user setup wizard 

	
all of the activities of the user(s) and/or the system into a file 

can be invoked multiple times to add more users. When invok- 	that may be stored an the PDA 1150. By way of example, 
ing a setup wizard, the remote control application may be able 25 some of the journal data may be accessed to determine the 
to detect if a setup process has already been executed and may 	most recently viewed channels, may be used to generate 
display the current settings to the user for confirmation or 	and/or update favorites with an adaptive learning feature, etc. 
changing. 	 The journal data may also be made available for debugging 

As will be described hereinafter, setup may prompt the user 	purposes, for example by being synchronized with Web serv- 
for the type of install to perform (typical or custom). For 30 ers 1154 to accelerate the speed with which a support team 
custom setup, the user may specify what level of device 	can debug issues. 
support is desired (standard, power, expanded). The setup 

	
Extensible Through API for Third Party Developers 

wizard may chain together the functionality from different 
	

The system design may include an API that third party 
customization screens. Two major areas of customization are 	software developers can use to add functionality to the remote 
user setup and device setup. The user may be required to run 35 control application, communicate with remote control appli- 
the setup wizards sequentially from the beginning or may 	cation, etc. 
select a specific setup wizard or portion of a setup wizard to 

	
Electronic Program Guide ("EPG") 

run alter initial configuration of the remote control applica- 	With an EPG application an the PDA 1150 the user can 
tion. The remote control application may store user prefer- 	view upcoming shows and choose which shows to watch 
ences in a configuration file and may recall configuration file 40 without distracting anyone else watching the TV. In addition, 
preferences for inclusion in the setup wizard screens upon 	the remote control application may work in conjunction with 
subsequent execution of those set wizards (e.g., in the perfor- 	the EPG application to prompt a user to watch a program, 
mance of an edit of a setup). 	 allow them to command tuning to a program, record a pro- 

Consumer Appliance Control 
	

gram, etc. 
Once the PDA 1150 has been setup, via the remote control 45 	Operating Environment 

application, to control a device, the remote control applica- 	It is anticipated that the major operating environment for 
tion may be invoked to allow the PDA 1150 to be used as the 	the PDA 1150 wouldbe the living room/home theater room in 
primary Infrared (IR) remote control for the setup devices. In 	the home. However, the remote control application may be 
this regard, devices include conventional consumer appli- 	shipped with pre-configured lists of devices and device types 
ances, such as televisions, VCRs, DVD players, PVRs, etc. so associated with multiple rooms, including the office. The lists 
Devices may also include home automation devices. While 	may be modified. Furthermore, a setup wizard can be used to 
home automation devices may appear to be different from 	configure the remote control application for one or more 
what might be viewed as convention consumer appliances 

	
distinct rooms. 

(e.g., home theater equipment), from the standpoint of the 
	

Hardware Components 
remote control application, they are quite similar. As long as 55 	The basic hardware components and architecture of a PDA 
the home automation device can be controlled (e.g., via IR, 	that serves as a platform for the remote control application are 
RF, signals), the remote control application can cause the 	well known in the art. Accordingly, for the sake of simplicity, 
transmission of signals to the home automation device. Thus, 	only exemplary, select hardware features unique to the remote 
the graphical user interface of the remote control application 	control functionality will be discussed in detail. Referring to 
may support controls buttons, sliders, etc., e.g., via the use of 60 FIG. 4, a standard PDA 200 has an IrDA transceiver 202 used 
bitmap images, to support operations unique to home auto- 	for short range communication with other PDAs and periph- 
mation devices (e.g., lights dim/brighter, curtains open/close, 	eral devices. In addition, since the controllable devices gen- 
fan rotation speed, etc.). 	 erally uses an IR wavelength different than that used by IrDA, 

Remote Control Application Customization 	 the exemplary platform is also equipped with an IR transmit- 
Remote control application customization allows a user to 65 ter IC 204 and separate LED 206 suitable for use with device 

modify the graphical user interface, device and/or function 
	

IR control. In one embodiment, an IR signaling module 1118 
control capabilities, etc, or the remote control application 	communicates with the IR transmitter IC 204 through a serial 
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7 
connection 208 (for example COM1/COM4). Methods and 
command protocols for communicating with such an IR 
transmitter IC 204 over a serial interface are well known and, 
therefore, need not be described further herein (for example, 
see co-pending application Ser. No. 09/905,432). It will also 
be appreciated by those skilled in the art that, while in the 
illustrated example the transmitter pulse timing is controlled 
by the specialized chip shown, in other embodiments it may 
be possible to implement these timing functions via software 
running in the main CPU itself which would serve as a sub-
stitute for the IR transmitter IC 204. In addition, when 
adapted for use in connection with the remote control appli-
cation, the IrDA receiver may also be used for learning IR 
codes from other devices such as originally supplied remote 
controls. The learning function would be made possible by 
paralleling the IrDA receiver output signal 210 to both the 
normal PDA connection 212 and the learning input 214 of the 
IR transmitter IC as shown. 

The remote control application may also take advantage of 
any hard keys that are provided on the PDA 1150. For 
example, the illustrated iPAQ brand PocketPC shown in FIG. 
10 includes a navigation pad 104 and four additional keys 102 
("hotkeys") at the bottom of the unit which are normally used 
to facilitate rapid access to frequently used applications such 
as a calendar application, address book application, etc. In 
one exemplary embodiment, the remote control application 
may place appropriate calls to the underlying operating sys-
tem API to override the default hotkey functions and replace 
them with commonly-used remote control functions (e.g., 
volume or channel adjust, etc.). Furthermore, key override 
may be configured to occur only when the remote control 
application is the active or in-focus application. In this man-
ner, if the user changes to another application, e.g., the Excel 
brand spreadsheet application, while the remote control 
application is still running, the hardware hotkeys revert back 
to their previous setting until the remote control application is 
made active again. Additionally, the assignment of function-
ality to the hardware keys may be user configurable and/or 
automatically determined by the current mode of operation of 
the remote control application as described in more detail 
hereinafter. 

The remote control application may also provide for the 
overriding of any default shut-off timing. In this manner, the 
shut-off timing of the display can be configured to be more 
appropriate for use in connection with a user's need to operate 
devices when the remote control application is the program 
with "focus." For example, by replacing the normal shut-off 
timeout with a two-stage process such as: after 15 seconds 
with no activity, switch to a splash screen then, after 5 addi-
tional seconds, power down. Alternatively, these timeout val-
ues may be made user-adjustable. 

Software Components 
Exemplary components of the remote control application 

1102 are depicted in FIG. 5. The illustrated components com-
prise a presentation engine 1108, a configuration engine 
1110, a hardware communications manager 1114 and a file 
I/O manager 1112. Each of these will be discussed in more 
detail in the following sections. 

Presentation Engine 

The presentation engine 1108 manages the user interface 
that users interact with to command the operation of the 
remote control application, for example, to cause the trans-
mission of commands to devices. The presentation engine 
1108 manages the mapping of the user configuration into the 
current hardware form factor 	the iPAQ brand PDA in the 
exemplary embodiment, but in other embodiments this may 

8 
be a WebPad or Tablet PC, a remote control software emula-
tor, a remote control itself, etc. 

User Input 
The user input module 510 handles all input events gener- 

5 ated by the user. This may include input from both the touch 
screen and hard keys. It may also handle input from a speech 
recognition software engine, for example the IBM ViaVoice 
brand software installed by default on the iPAQ 3950 brand 
PDA, or such other speech recognition applications as may be 

0 available. An action map 514 (see FIG. 18) controls all of the 
actions the user can perform for each device type. Thus, user 
input events would be processed in terms of the action map 
514. 

Object Manager 
15 	The object manager module 511 manages resources used 

to create display screens. The object manager may also man-
age intrinsic controls as well as controls developed by third 
parties. 

Event Manager 
20 	The event manager module 512 may interface with an 

operating system calendaring function when events can be 
scheduled in the system. 

Status Manager 
The status manager module 513 may create a listening 

25 thread to capture any status broadcasts from devices. It may 
also track the current status of the remote control interface 
application, e.g., to determine if it is currently on a control 
page, a favorites page, running a setup Wizard, etc. 

Configuration Engine 
The configuration engine module 1110 manages the con-

figuration resources and creates display screens using the 
presentation engine module. Resources for the configuration 
engine 1110 are generally stored in a configuration file. 

35 	
Resource Map 
The resource map 521 may contain any bitmaps, string 

literals, page layouts, and other resources utilized in the 
remote control application. 

IR Map 

40 	The IR map 523 contains any user-defined IR codes to be 
used by the system. These codes may have been learned or 
downloaded. The IR map may also contain links to an IR 
database associated with the IR transmitter IC and/or the 
main or supplementary memory system of the PDA 1150. IR 

45 map links may be created at runtime to account for a possible 
change in mapping between IR database revisions. 

Macro Map 
The macro map 522 contains a list of the macros available 

within the system. Each control that executes a macro may 
50 refer to the macro map. 

Device Map 
The device map 520 manages the links between the differ-

ent types of information (resource map, IR map, and the 
macro map) for each appliance the remote control application 

55 has been configured to interact with. FIG. 18 is an example of 
how the various maps relate to each other as a user performs 
an action, in this case a macro (turning the power on for the 
home theater) as will be described in more detail hereinafter. 

Hardware Communication Manager 
60 	The hardware communication manager module 1114 com- 

municates with devices external to the system utilizing the IR, 
Bluetooth, and 80211.b RF hardware, and possibly others. As 
new hardware is developed, access to such hardware may be 
through a specified interface within the hardware communi- 

65 cation manager. FIG. 6 depicts exemplary hardware commu-
nications interfaces. Each of the interface objects is discussed 
briefly below. 

3 
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9 
Transmission 
The transmission object 530 is utilized to control the output 

of a byte sequence via the requiredprotocol stack (e.g., IR, RF 
or TCP). 

Learning 
The learning object 531 is utilized to control the learning of 

a byte sequence via the required protocol stack, for example 
data acquired via the shared IR/IrDA input 214 to the IR 
transmitter IC 204. 

Status 
The status object 532 is utilized to listen for broadcast 

messages on a particular protocol stack. This may be used for 
a two-way conversation between the PDA 1150 and other 
device hardware, e.g., hardware within home theatre and 
home automation systems. 

Platform Hardware Integration 
The platform hardware integration object 533 allows the 

remote control application to utilize the particular hardware 
capabilities of the PDA 1150 on which the remote control 
application is currently installed. 

Protocol Stack 
The protocol stack 537 is an abstraction layer between the 

different protocols used by the system to communicate with 
hardware within the home. A basic version of the remote 
control application may only use the IR protocol stack 534, 
while more advanced (in capability) versions of the remote 
control application may use one or more additional protocol 
stacks (535, 536) either in conjunction with or instead of the 
IR protocol stack. 

IR 
IR protocol 534 is used to communicate with any device 

using IR. The IR object may interface with an IR transmitter 
IC 204 for transmission and learning. 

RF 
RF protocol 535 is used to communicate with any devices 

using radio frequencies. The RF component may be used to 
abstract the communication between the remote control 
application and proprietary protocols, for example, Blue-
tooth, Zigbee, 802.11, or other RF signals. 

TCP 
TCP 536 may be used more and more as the home becomes 

wired and devices become connected via standard network-
ing protocols such those used in conjunction with, for 
example, the IEEE 801.11b standard. The TCP stack may 
allow the remote control application to work with any wired 
device within the home, regardless of location. The TCP stack 
may also allow the user to communicate with the home from 
a remote location via the Internet or other conduit. 

The File I/O Manager 
The file I/O manager module 1112 allows data access to be 

managed and controlled from a single place within the remote 
control application. FIG. 7 depicts the file I/O manager 
objects, each will be discussed briefly below. 

Parsers 
The parsers 540 contain code to validate and parse the 

different file formats used by the remote control application. 
The parsers may be used mainly by the configuration engine 
1110 to read and parse the different resources required to 
display information. 

Serialization/Persistence 
The serialization/persistence object 541 is used by the 

remote control application to read and write different file 
formats. 

Device Configurations 
The device configuration files 542 contain definitions of 

the devices the user has configured to be controlled via the 
remote control application. Each file may describe the con- 

10 
tents and Layout of various displayable pages for a device. 
These files may also contain any resources used to command 
the operation of such devices. Without limitation, the list of 
resources may include macros, IR codes, bitmaps, string lit- 

5 	erals and other data. A more detailed description of these file 
attributes are presented in later sections. 

User Profiles 
The user profiles 543 stores data about the different users of 

the remote control application which may include a user 
10 name, bitmap for a user avatar, user PIN, bit mask overlay and 

all preference settings. The results of adaptive learning (on a 
per-user basis) may be also stored in a user profile. Addition-
ally, the user's favorite channel list (and associated network 
logos) may be stored here as well. 

15 	User IR Code Database 
The user IR code database 544 is used to store supplemen-

tal IR codes downloaded from a Website or from some other 
source. The user IR code database may be separate from the 
standard IR code database shipped with the PDA 1150. The 

20 user IR code database may also contain learned IR codes. 
Event Journal 
An event journal 545 may be provided to contain a log of 

user and system actions that have occurred within the remote 
control application. The event journal may also contain 

25 broadcast messages received from devices within the home. 
The event journal is a log of what the user has done as well as 
what is happening within the home. It is contemplated that a 
user may be able to switch between a verbose mode and an 
alert mode. The event journal may also be used for debugging 

30 purposes. 
System Features and Functions 
The following paragraphs present detailed descriptions of 

individual features of the remote control application. In some 
cases examples of typical use are presented showing user 

35  input or other external action(s) or event(s) together with the 
associated response. It should be appreciated that such 
examples of typical use are intended to be illustrative only 
and, therefore, are not to be considered as limiting. 

Setup Wizards 
40 	Setup wizards are parts of the application logic that guide 

the user of the remote control application through the steps to 
add devices to be controlled, configure user preferences, etc. 
The results of using a setup wizard may be saved into con-
figuration files 542, 543 to be subsequently referenced by the 

45  remote control application when needed. In the discussions 
that follow, setup wizards will be divided into two general 
categories: user setup and device setup. A user setup wizard 
may be invoked to identify user(s) of the remote control 
application and their preferences. A device setup wizard may 

50  be invoked to establish the list of equipment that the remote 
control application may control and/or how the equipment 
should be controlled. A device setup wizard may also be used 
to gather information about which devices the remote control 
application may be operating. In this context, the overall 

55  initial setup process may be thought of as comprising four 
procedures: 

(1) device identification; 
(2) generation of macros (either via explicit entry or auto-

matically); 
60 	(3) definition of favorites; and 

(4) configuration of the home screen. 

Setup wizards can be executed multiple times, for instance to 
add more users, add/change devices (to be controlled), add/ 

65 change settings, etc. In an exemplary system, a setup wizard 
may detect if a particular setup has already been executed and 
display the current settings to the user for reference. 
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11 12 
Platform Setup 
Platform Setup 	Device Identification. 
To setup the remote control application platform, a device 

setup wizard may be invoked to setup the type(s) of devices 
the PDA 1150 is intended to operate (TV, DVD, DSS, 5 

AMP . . . ). This information may also include the manufac-
turer of a target device. To this end the user may be presented 
with one or more selections of IR codes and given the oppor-
tunity to test the different IR codes (i.e., cause transmission of 
IR code signals) from a selected manufacturer in order to 10 
determine which IR codes cause a target device to respond. 
Once the user has found and tested a successful combination, 
the device may be added to a list of devices available to be 
controlled. 

Four different and well-known methods of device setup 15 
may be supported, namely, brand setup (described above); 
step and set (where the user tests the next IR code in a 
sequence of IR codes); direct entry (where the user enters a 
pre-determine code for the manufacturer/device type that is 
the intended target) and downloaded Web codes (where the 20 
user directs the remote control application to apply new IR 
codes gained through internet access). In the event RF com-
munications are utilized between the PDA 1150 and devices, 
these same setup procedures may be utilized without limita- 
tion. 	 25 

Once the correct command code set has been established 
by one of the methods described above, the remote control 
application may expose different levels of functionality (i.e., 
keys to command device functions) depending on the current 
user of the remote control application. By way of example, 30 

the user interface may be implemented with up to three levels 
of complexity. The default level is to expose standard level 
functionality, (i.e., a representative set of the most commonly 
accessed command functions for the device type and model 
configured). Alternative levels may include a power level, 35 

which exposes all command functions available within the 
remote control application library for the device type and 
model configured, or a simplified level, in which only basic 
command functions are exposed to the user for the device 
type and model configured. These, or other levels, may be 40 

offered to a user based on pre-set user parameters (e.g., as 
entered during user setup described hereinafter.) 

Platform Setup 	Generation of Macros 
The remote control application may analyze the remote 

control application environment (i.e., the system comprising 45 

the setup devices) and, based on the knowledge of the user 
and the devices, the remote control application may be used to 
create one or more macros to automate repetitive device func-
tions. By way of example, two common appliance functions, 
"Power Macro for Home Theater" and "Audio/Video Rout- 50 
ing" are described in more detail hereinafter, although it will 
be appreciated that many other such opportunities for auto-
mated or semi-automated tasks may exist. 

Power Macro for Home Theater 
If all the appliances in a home theater system have discrete 55 

on/off codes, the remote control application can offer a global 
(Home Theater) on and off function. To that end, the remote 
control application may display a list of all available appli-
ances (i.e., all appliances for which the remote control appli-
cation has been setup to control) and the user may select the 60 

one(s) to be involved in the Home Theater Power macro. For 
example, the remote control application may present a list 
comprising DSS, Cable Box, Amp, VCR, DVD and TV. The 
user may select only Amp, DVD and TV to be switched on 
and off in unison as part of a Home Theater Power macro 65 

since the VCR may be independently activated to receive an 
input signal from the DSS and Cable box to record a program. 

Audio/Video Routing 
If the user routes all audio output via an amplifier, the 

remote control application can assist the user by ensuring that 
the correct audio input signal is used when the user selects a 
device to be the device in focus. This form of macro setup may 
be accomplished by asking questions during setup that are 
utilized by the remote control application to associate inputs 
with devices. Alternatively, the macro setup may be accom-
plished by utilizing information previously stored in Device 
Map 520 regarding device interconnections and input/output 
configurations. The macro(s) created as a result of the ques-
tion/answer session may be customizable by the user to 
handle special situations. 

Platform Setup 	Favorites 
The user may be able to specify a list of favorite channels 

for a number of categories. The favorites lists may be syn-
chronized with the channel lineup offered by a cable or sat-
ellite service provider. During the setup of personal favorites, 
a user may specify a group (of channels) that they always 
want to cycle through. The channels selected for personal 
favorites do not need to be in the same category (i.e., be 
available from the same device). For example, a news favorite 
might include local broadcast channels while a movie favorite 
might include a cable channel. A personal favorites group 
may include a unlimited number of channels or may be lim-
ited in number to, for example, no more than seven entries in 
order to balance the time consumed in stepping through the 
channel possibilities against the amount of program material 
offered. 

Platform Setup 	Home Screen 
Another setup option may allow the user to customize the 

remote control application home screen, an example of which 
is illustrated in FIG. 11. The remote control application home 
screen should not be confused with the initial (splash) screen 
that is loaded when the user starts the remote control appli-
cation. In this regard, the remote control application home 
screen is the user's main portal to various device control 
screens or pages. During the setup of this home screen, the 
user may select whether to display control through a device-
centric view, an activity-centric view or a mixture of the two, 
i.e., depending on the user's preference the home screen may 
list the devices, or it may list the activities that the user can 
perform, or it may list a combination of both. It is to be 
appreciated that an activity represents a desired configuration 
of one or more devices that is centered around a given pas-
time. By way of example, a "watch movies" activity might be 
setup to cause the transmission of commands to select the 
DVD player as the audio/video source, set the surround sound 
mode on the audio amplifier, switch the TV input to S-Video, 
etc. 

Devices, activities, favorites, etc. that are not yet setup may 
be displayed on the remote control home page such that the 
iconic representation of the device, activity, favorite, etc. has 
an overlay, for example a wrench as illustrated in FIG. 11. The 
overlay indicates to the user that setup is required. In this 
regard, the icons function as soft keys that may be selected to 
cause the performance of a further action, for example, to 
display a device control page, cause the transmission of com-
mands, etc. Additionally, if desired, the iconic representation 
of an un-setup appliance, activity, favorite, etc. may also be 
displayed in a different color (e.g., "grayed" so as to be 
displayed fainter than normal as gray-scale image). The over-
lay and/or graying may be removed once a setup procedure 
has been completed. 

Setup may be automatically initiated in response to a user 
selecting a device, activity, favorite, etc. that has not been 
previously setup, i.e. selecting an icon with an overlay as 
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13 
described above may automatically invoke a setup wizard 
corresponding to the type of the selected icon. Initial execu-
tion of the remote control application may also detect that 
setup has never been performed and automatically invoke one 
or more of setup wizards (which may be chained one to the 
next in this instance) in order to establish a starting configu-
ration for the remote control application. Still further, the 
remote control application may be pre-configured with a set 
of typical appliances, activities, etc. This set may, for 
example, be the most popular brand/model of each device 
type for the market or region in which the PDA 1150 was sold, 
may be a set of devices corresponding to a specific manufac-
turer or brand associated with the PDA 1150, or some com-
bination of the above or any other criteria deemed appropri-
ate. 

Remote Control Application Start-Up and Home Page. 
FIGS. 8 and 9 illustrate exemplary display screens with 

programs installed on an exemplary PDA 1150 including the 
remote control application (labeled "Valhalla"). The user may 
initiate the remote control application by, for example, tap-
ping the Valhalla icon 82 directly on the screen 80 or by 
selecting the Valhalla application 92 from a drop down start 
menu 90. When the remote control application is started for 
the first time it may display a splash screen such as illustrated 
in FIG. 10. The splash screen may include information such 
as product name and revision, company name, patent and 
copyright notices, etc. The splash screen may be OEM spe-
cific if desired. Alternatively, the remote control application, 
when staring from this initial state, may run a startup demo to 
show a quick overview of features of the remote control 
application. Once any splash screen display and/or demo are 
completed, the newly-started remote control application may 
load a default home screen with a suggested set of un-setup 
devices as illustrated in FIG. 11. Alternatively, an empty 
home screen with only the set-up icon 112/113 shown in FIG. 
12 may be displayed. Still further, the remote control appli-
cation may be pre-configured to start with certain predeter-
mined devices already setup to be controllable as noted pre-
viously, for example, those of a particular manufacturer. 

Icons representing devices and/or activities may be dis-
played in a wheel 110 that rotates to bring the selected device 
or activity to the top of the wheel. The top (primary) icon 112 
may be displayed larger (48x48 pixels in an exemplary 
embodiment) than the other icons 113, 114, 115 (24x24 pix-
els in said exemplary embodiment). Additionally, an interme-
diate size (36x36 pixels for example) may be provided for 
display of secondary devices. The spacing of the icons may be 
dynamically calculated based on number of icons, to provide 
even spacing around the wheel 110. 

In the example illustrated in FIG. 11, indication is made to 
a user that devices are in need of being setup, for example, by 
overlaying a wrench symbol over the standard device icon. 
Devices that are set up may float (i.e., be moved so as to be 
positioned) near to the top of the wheel 110. By interacting 
with the wheel 110, the user may select a primary device 112 
to initiate setup, or select another icon 114 to become the 
primary device. When another icon 114 is selected, the wheel 
may perform intelligent rotation turning in the direction that 
moves the desired device to the primary position 	the wheel 
top—quickest. 

The home page display shown by way of example in FIG. 
11 or 12 may also include indication of the current user 116 
and current room 118. As will be described later, the icons 
representing the user and room may also be used to invoke 
configuration menus for these items . A default user name may 
be taken from the PDA 1150 owner information. In the 
example shown in FIG. 11 (i.e., with suggested devices to 

14 
setup already displayed on the wheel, a default room is shown 
as the "Living Room" which includes the devices: TV, DVD, 
Cable Box, VCR, Satellite, Audio Receiver). 

The home page display may also include a KeyGuide icon 
5 	120 which initiates a display of the current assignments of the 

hard keys of the PDA 1150 and/or allows altering these 
assignments, an icon 122 to initiate a customization menu, 
and icons 124 and 126 to switch to other display pages; all of 
which will be described in more detail hereinafter. 

10 	Device Setup 
In order to control devices, the user may be required to first 

identify to the remote control application the manufacturer 
and IR code used by each device, as well as associating any 
desired special features (display name, macros, etc.) with the 

15  device. In general, device setup comprises performance of 
one or more of the following steps: 

1) The user selects a device icon to set up. 
2) The user selects a device type. (In some cases, this may 

comprise simply confirming that the device type desired 
20  matches the displayed icon that was selected.) 

3) User specifies the device IR format and command set to 
be used to control the selected device. This, in general, may 
occur in one of several ways: the user may directly specify a 
desired setup code by number, the user may searchthrough all 

25  codes available (local and/or downloaded from Web Hosted 
Services), the user may select a brand name from a list pre-
sented by the remote control application (and may test various 
versions of that manufacturer' s IR codes if multiple pos sibili-
ties exist), or may use such other technique as may be appro- 

30  priate. 

An exemplary setup process will be described in more detail 
in the paragraphs that follow. 

Referring once again to FIG. 11, the device wheel 110 is 

35 shown with all devices requiring setup. In addition, an add 
device icon 113 and add activity icon 115 are presented. The 
device wheel 110 of FIG. 11 represents an example of one 
starting view of the device wheel 110 when a user starts the 
remote control application for the first time. By way of 

40 example, the steps involved in setting up a TV using a brand 
name will be detailed. The user begins by touching the TV 
icon 112 (or pressing the power button 117 or selecting a hard 
key such as the navigation pad 104, etc.). By way of expla-
nation, during normal operation (i.e., after the remote appli- 

45 cation has been setup for the device), touching the device icon 
would cause the remote control application to display a page 
of control functions for that device (for example, see FIG. 
19a). However, in this case, since the device has not yet been 
set up (as indicated by the small wrench icon overlaid on the 

50 main TV symbol), the setup wizard depicted in FIGS. 14a 
through 14i is invoked. As an alternative (for example in the 
case where a TV device has already been set up and the user 
wishes to add a second TV, or where the user wishes to add a 
device not shown on the default wheel) the user may select the 

55 add device icon 113. 
The device setup wizard for TV setup may begin with an 

introductory message as shown in FIG. 14a. Also, a keyboard 
1401 and cancel 1412, back 1414 and next 1416 buttons, for 
use in connection with the setup wizard, may be displayed. In 

60 general, the keyboard and buttons can be displayed through-
out each setup wizard page and occupy the same position on 
all the screens for ease in use. Once the optional help message 
has been read, the user would press the next button 1416 
which steps to the exemplary screen shown in FIG. 14b. The 

65 user may then select which setup method he wishes to use. In 
the example illustrated, the default setup method 	brand 
setup 	is already selected and the user simply presses the 
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15 
next button 1416 to proceed to use this setup method. Other 
methods of device setup, for example, code searching, direct 
entry, etc., are also available and are well known in the art 
see for example U.S. Pat. Nos. 4,959,810, 5,614,906 or 6,157, 
319 all of which are incorporated herein by reference in their 5 
entirety. 

To perform device setup in accordance with the step illus-
trated in FIG. 14c, the user selects the device type (TV in this 
example) from a drop-down menu 1418 of all device types 
supported by the remote control application. Then, as illus- 10 
trated in FIGS. 14d and 14e, the user may be presented with 
a drop down list of brand names 1420 which correspond to the 
device type selected. The user may navigate this list using the 
up and down arrows 1422, slider 1424 displayed at side of the 
list, or any other conventional GUI device. Furthermore, for 15 
rapid positioning to a general area within the drop down list, 
the user may use the keyboard 1410 to type in the starting 
letter(s) of a brand name. Once the brand name has been 
highlighted (e.g., "Sony" in FIG. 14e), the user can indicate a 
desire to choose that brand by selecting (e.g., by tapping) the 20 
next button 1416. Additional GUI techniques for choosing a 
brand of choice are also contemplated. 

If multiple IR code set possibilities exist for the brand 
selected, the user may be presented with the opportunity to 
test each possible IR code set using a drop down menu 1430 25 
in connection with a displayed set of test function keys 1432 
as shown in FIG. 14f Test functions 1432 may or may not be 
displayed with text labels indicating their designated func- 
tions 	the example 1432 shown in FIG. 14f is without labels 
while the example shown in FIG. 20b includes keys with text 30 

function labels. The user may activate one or more of the test 
function keys 1432 to see if they function to control the device 
as desired (i.e., in response to their activation an IR command 
code from the selected set is transmitted to test if the target 
device responds). If the target device fails to respond as antici- 35 

pated, the user can simply select a different code set number 
from the drop down list 1430 and repeat the test procedure 
(e.g., activate the test function keys again). When the correct 
setting is found (i.e., the device responds as expected), the 
user can press the next button 1416 to continue with the setup 40 

procedure. 
Optional steps illustrated in FIGS. 14g and 14h allow the 

user to enter a tag name for the setup device. A default name, 
as shown in FIG. 14g, can be a simple concatenation of the 
brand name and the device type. The user may, however, elect 45 

to use a more descriptive name of their choosing, as shown in 
FIG. 14h. Tapping next button 1416 may then be used to 
complete the device setup wizard process. The resultant TV 
device icon 142 would then be displayed on the wheel 110 
(sans wrench overlay) together with the user-entered device 50 
name as illustrated in FIG. 14i. Alternatively, an additional 
step may be included to allow the user to select a customized 
icon to represent the device. 

User profiles 
Exemplary steps for setting up a new user profile are illus- 55 

trated in FIGS. 15a through 15f With reference to FIG. 15a, 
user customization may be initiated by tapping the current 
user icon 116 which results in the display of a customize user 
menu 152. The customize user menu 152 may be used to 
select a user 	to place the remote control application in a 60 

mode to control devices, perform activities, etc. that have 
been associated with the selected user (in the example illus-
trated in FIG. 15 only one user, "Pat," is currently defined), to 
add/delete a user, or edit the profile of an existing user. By 
way of example, the steps involved in adding a user will be 65 

illustrated. It will be appreciated that process of editing the 
profile of an existing user could be very similar. 

16 
A user setup wizard could be invoked by selecting "add 

user" from the customize user menu 152. The user setup 
wizard may commence by displaying an introductory mes-
sage as illustrated in FIG. 15b. The user setup wizard may 
then prompt, as shown in FIG. 15c, for entry of a new user-
name 1510 and, by way of example only, an optional Pass-
word or personal identity number (PIN) 1520 which would be 
needed to authorize future changes to the profile being setup. 
In the example illustrated, this user setup wizard page also 
permits the new user to be defined as a "guest" via checkbox 
1530. If set, guest status preferably disables all setup and 
customization functions (device, user, room, favorites, etc.) 
within the remote control application while this user desig-
nated as a guest is active. Guest status may also be used to 
inhibit access to other applications of the PDA 1150 such as, 
by way of example, calendar, address book, spreadsheet, etc. 
The inhibit function may be implemented on a global basis 	 
i.e., the guest user is prevented from exiting the remote con- 
trol application 	or may be on a per-application basis, 
depending on the level of support available within the PDA 
platform. 

Once the name and any PIN or special status has been 
entered during user setup, an icon can be selected to represent 
the new user (as illustrated in FIG. 15d) and a sound may also 
be assigned to provide an audible indication when switching 
the remote control application for use by that user (as illus-
trated in FIG. 15e). To select an icon, the user may scroll 
through a list (for example presented as a strip 1534) of 
predefined user images (which may alternatively be presented 
as a drop-down list, etc.), browse through bitmaps and select 
an image from a file folder within the PDA 1150, download an 
image, etc. Similarly, the user may select a sound from a drop 
down list of predefined sounds, browse through all audio 
(e.g., .wav files) stored in the PDA 1150, download an audio 
file, etc. 

To conclude the user setup process, a confirmation screen 
may be presented, as illustrated in FIG. 15f Tapping the next 
button 1416 on this confirmation screen may then return the 
remote control application to the home page display with the 
new user (e.g., the selected "Harley" icon shown, for 
example, FIG. 14i or 16a). The initialization of a new user in 
the manner described above can also result in the creation of 
a new, blank favorites page that would be assigned to this user. 
The purpose and configuration of the favorites page will be 
discussed in detail in a later section. 

Room Profiles 
An exemplary process for configuring a room profile is 

illustrated in FIGS. 16a through 16f Room profile configu-
ration may be commenced, with reference to FIG. 16a, by, for 
example, tapping the current room icon 118 which results in 
the display of a customize room menu 162. The customize 
room menu 162 allows the selection of a different room 	to 
place the remote control application in a mode to control 
devices, perform activities, etc. that have been associated 
with the selected room (in the example illustrated only one 
room, "Living Room," is currently defined), the addition/ 
deletion of a new room, or editing the profile of an existing 
room. For configuration purposes, the customize room menu 
162 also includes the option to display the device code setup 
numbers for all devices currently configured in the selected 
room. The device code setup information may be useful, for 
example, when accessing Web-based services which provide 
extended function codes for devices, and are not supported by 
automated or semi-automated processes. (For additional 
background regarding semi-automated Web-based services, 
the reader is directed to co-pending application Ser. No. 
10/151,501 "System and Method for Upgrading the Remote 
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17 
Control Functionality of a Device," which is incorporated 
herein by reference in its entirety.) By way of example, the 
steps involved in adding a room will be illustrated. It will be 
appreciated, however, that editing an existing room might be 
a similar process. 

To invoke the room setup wizard, the "add room" item 
could be selected from the room customization menu 162. 
Upon being invoked, the room setup wizard may begin by 
displaying an introductory message shown by way of 
example in FIG. 16b. The room setup wizard may then 
prompt for the entry of a name 1620 for the room, as illus-
trated in FIG. 16c, and an image to be associated with this 
room, as illustrated in FIG. 16d. To select an image, the user 
may scroll through a list (e.g., a strip as shown, a drop-down 
list, or other-like GUI selection device) of predefined room 
images 1630, may browse through bitmap images in file 
folders within the PDA 1150, download an image, etc. The 
user may also optionally associate a sound with switching to 
that room, as illustrated in FIG. 16d. Again, the user may 
select a sound from a drop down list of predefined sounds, 
may browse through sound files (e.g. .wav files) stored in the 
file system of the PDA 1150, download an audio file, etc. 

A confirmation screen may be presented to indicate that the 
room setup process is complete, as illustrated in FIG. 16f. 
Tapping the next button 1416 on this confirmation screen 
could then return the remote control application to a home 
page display with the new room "Den" selected and an empty 
wheel 110 ready to be configured for the devices and/or 
activities to be associated with the newly-defined room mode, 
as shown, for example, in FIG. 12. The initialization of a new 
room in the manner described above may also results in the 
creation of a new, blank favorites page that would be assigned 
to that room (and user in that room if appropriate). The pur-
pose and configuration of the favorites page will be discussed 
in detail in a later section. 

Room Setup 	Phase 2 	Generation of Macros 

The remote control application may also provide for the 
automatic or semi-automatic configuration of macros (pre-
programmed sequences of command actions which may be 
played back by pressing a single key) for common activities. 
By way of example, an often needed sequence of commands 
may be the powering on (and off) of several appliances 
together, such as may be case with a home theater system. To 
facilitate creation of this type of exemplary macro, the remote 
control application may, as part of a setup wizard, display to 
the user a list of all currently configured devices 1640 accom-
paniedby "checkboxes" in which the user may indicate which 
of these are to participate in an "all on" macro. This may be 
included as an additional step in the room setup wizard, as 
illustrated in FIG. 16g, since such macros will generally be 
associated with the devices available in a particular room. 

By way of further example, another often needed sequence 
of commands may be those that perform input routing. To 
configure a macro to perform input routing, the user may 
answer a series of questions about the manner in which 
devices are hooked-up, may select a device hook-up configu-
ration from a list (or from a list with visuals/diagrams), etc. 
Alternatively, where the underlying graphics capability of the 
device 1150 supports it, a drag and drop interface may be 
provided to match the inputs and outputs of different devices 
that is representative of the manner in which the devices are 
hooked-up. Each of these input/output pairs may then be used 
to establish a macro sequence to perform input routing so that, 
when a particular device is selected for use, all of the requisite 
audio/video controls are automatically selected or set to allow 
said use. 

18 
Customization of Home Screen 
The system may allow the user to customize the appear-

ance and functionality of the home page by, for example, 
adding a customized background, displaying only devices or 

5 	only activities on the wheel 110 (the default may be to display 
both types, intermixed in the order in which they were set up), 
limiting access to setup functions, etc. 

Initialization of the Remote Control Application and Inter-
action with Other Applications. 

10 	The remote control application may have basic behavior as 
it is turned on and off. By way of example, an initialization 
sequence may be performed when the remote control appli-
cation is started. An overall view of a typical initialization 
sequence is shown in FIG. 24. In the illustrated example, 

15 advantage is taken of the hardware and software provided by 
the iPAQ brand PDA to integrate seamlessly with the Win-
dows Pocket PC 2002 brand software system. The basic ini-
tialization behaviors of this exemplary platform are described 
in the following paragraphs, together with the interactions 

20 with other parts of the PocketPC brand software system. 
When a user selects the remote control application icon 

from the "programs" or "start" screen display (illustrated in 
FIGS. 8 and 9), an internal consistency check is preferably 
performed to ensure that the files and resources needed to 

25 operate the remote control application are available. If a file is 
mis sing, for example, the user may be informed that they need 
to re-install the file or an application. If problems persist, a 
message may be displayed to inform a user that technical 
support should be contacted. A dependency check may also 

30 validate that the required hardware (e.g., an IR signaling 
module 1118 or transmitter IC 204) is available and that it is 
the correct version for the remote control application and 
other software currently installed. In the Class Initialization, 
individual modules may be initialized to a default state before 

35 a configuration file is loaded. In the resource initialization, the 
base resources required to guide the user through the first time 
wizard may be loaded. The resources include the IR database, 
icons, bitmaps, dialogs, etc. 

Thereafter, all required system resources are initialized, the 
40 remote control application selects the appropriate start-up 

user and room (if multiples are configured). The system may 
check to see if the system is multi-user or single user. If the 
system is single user, the multi user login may not be created. 
If the system is multi-user, the system may load the user 

45 profiles (including user name, user icon, user PIN and which 
configuration file the may use). If the system is single user, the 
system may check to see if the user has one or more configu-
ration files. If there is only one configuration file, then that 
configuration file may be loaded. If the user has more than one 

so configuration file on the system, the system may load the 
configuration file which is specified as the default. The default 
may be the last configuration file used on the system. The 
system may set a bit so the system can provide a method to 
allow the user to (choose from and) load any other configu- 

55 ration files. If the first time user wizard flag is set, the system 
may gather information about the user. If a configuration file 
is already on the PDA 1150, then the user may be prompted to 
use that one or create a new one. 

Upon successful initialization, a splash screen may also be 
60 displayed, an example of which can be seen in FIG. 10. The 

splash screen may include information such as the product 
name, company name, legal information, including patent 
and copyright notices, etc. This splash screen may require 
user identification and/or log in or may simply switch to a 

65 home screen after a time out. In either case, on completion of 
the splash screen activity the remote control application 
would be the application in focus. While active, the remote 
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19 
control application may temporarily override the standard 
assignments of any hotkeys 	as described in more detail in 
other sections of this document. 

When the remote control application is active, if the user 
performs no action within a timeout period (e.g., 20 seconds 
which time may be user settable) the system may turn off the 
display in order to conserve battery energy. However, even 
though the display is turned off, the application in focus may 
still be the remote control application. The display may be 
caused to briefly switch back from the home screen (or what-
ever other screen is currently being displayed) to the splash 
screen as warning that a time out is about to occur. 

If the user selects another application supported by the 
PDA 1150, for example, a Pocket Excel brand spreadsheet 
application, the remote control application may continue to 
execute in the background but would no longer be the appli-
cation in focus. In this case, the remote control application 
may be reinstated as the application in focus by the user 
selecting a hotkey (e.g., the iTask button), which hotkey 
would again be active because the remote control application 
is not in focus, or by re-selecting the remote control applica-
tion from the start menu or programs page. In the case where 
the remote control application is reinstated, the remote con-
trol application may not perform the complete initialization 
sequence described above. Rather, since the remote control 
application is already loaded and active, it may simply resume 
at the point at which it was suspended. 

Favorites Page(s). 
The remote control application may provide one or more 

favorites pages containing button icons which the user may 
configure for direct access to his favorite programming (e.g., 
example, to cause the transmissions of commands to cause a 
device to tune to a favorite channel), favorite device, etc. 
Access to such favorites pages may be, for example, via an 
icon 126 on the home screen page illustrated in FIG. 11. An 
exemplary favorites page is illustrated in FIG. 17a. A favor-
ites page may be optionally pre-populated with a selection 
1710 of commonly requested content providers (e.g., using 
their logos) as shown in FIG. 17a or may initially be blank. 
Initialization of the default favorites page in either case pref-
erably occurs on first start-up of the remote control applica-
tion. Separate, additional favorites pages may be created 
when users and/or rooms are added as described earlier. It will 
also be appreciated that favorites pages may be specific to 
particular devices (e.g. a satellite STB or a CD jukebox) while 
in other instances favorites pages may span multiple devices 
in order to allow access to all of a user's favorite media 
content from a single point of access. 

In the case where the initial favorites page is pre-populated, 
icons which have not yet been configured by the user may be 
displayed with an indicia that setup is necessary (e.g., using a 
wrench overlay as seen in FIG. 17a). In order to configure or 
add a favorites icon, the user may either invoke the customize 
favorites menu (instantiated, for example, by tapping the 
customize icon 122 while a favorites page is displayed) and 
selecting "Add Favorite" or "Edit Favorite," as illustrated in 
FIG. 17b, or may simply tap one of the default icons that is 
displaying the wrench overlay to indicate that it is not yet 
configured. In either case, a favorites setup wizard may be 
invoked to configure a favorites entry as described in the 
following paragraphs with reference to FIGS. 17c through 
17h. 

The favorite setup wizard may begin by displaying the 
introductory message shown in FIG. 17c. Next, the favorites 
setup wizard may instruct the user, as shown in FIG. 17d, to 
record a sequence of keystrokes or other actions which are to 
be associated with the favorites entry being configured. When 

20 
the user taps the next button 1416, the user may be presented 
with the normal set of device control pages such as, for 
example, the satellite device control page shown in FIG. 17e. 
The user may navigate amongst all the devices that have been 

5 	configured using the home page wheel 110 (the home page is 
accessed via selecting icon 123) to switch to individual device 
control pages using icon 124. By this means the user may 
enter a series of keystrokes, for example, selecting the keys 
"0," "0," "4," and "Enter" to assign to a favorites button 

10 commands for switching the satellite receiver device shown 
in FIGS. 17e and 17fto channel four. In an exemplary system, 
a "mini-wizard" (evidenced by the guidance messages 125) 
may continue to guide the user through the setup process 
while still providing full access to the soft key pages within 

15  the application interface of each device. When the user has 
completed entry of the desired sequence, tapping the custom-
ize icon 122 displays a menu which allows the user to com-
plete the final steps of the favorites setup wizard. From this 
exemplary menu, the user also has the option of temporarily 

20  suspending and later resuming recording of keystrokes, 
inserting a delay into the playback sequence, or testing the 
sequence entered so far by playing it back. The final steps of 
the favorites setup wizard, illustrated in FIGS. 17g and 17h, 
allow a name 1720 and image 1730 to be assigned to the 

25 favorites entry. A sound may also be associated with selection 
of the favorite entry. Furthermore, where supported by the 
underlying PDA platform, additional data such as, for 
example, a URL to be loaded automatically into a concur-
rently running browser application, may be associated with 

30 the favorite entry. (For additional background regarding use 
of such data in conjunction with a user definable favorite key, 
the reader is directed to co-pending application Ser. No. 
10/176,315 entitled "System and Method for Retrieving 
Information While Commanding Operation of anAppliance," 

35 which is incorporated herein by reference in its entirety.) 

Navigation Model 

The remote control application may take advantage of the 
hardware keys offered on the PDA 1150 by redefining func- 

40 tions associated with these keys while the remote control 
application is active. By way of example, referring to FIG. 10, 
the exemplary iPAQ brand PocketPC devices offer four hard 
keys 102 plus a navigation pad 104 (up/down/left/right and 
select) arranged across the bottom of the unit. During normal 

45 operation these key would typically be assigned by default to 
perform various quick functions such as switching directly to 
a calendar or address book applications, displaying a list of 
currently active applications (sometimes referred to as using 
the "iTask button"), navigating directories or menus dis- 

50 played on the screen, etc. When the remote control applica-
tion is active, such hard keys may be defined to, among other 
things, cause the remote control application to perform 
actions that are related to commonly used device control 
functions. This functionally may be further enhanced by 

55 allowing the user to select between various groupings of hard 
key assignments based on their current activities. For 
example, optimum convenience during navigation of a menu 
on a PVR device may require that these keys be configured to 
cause the transmission of commands for direction control, 

60  menu, exit, and selection functions; while optimum conve-
nience while watching a DVD may require that these keys be 
configured to cause the transmission of commands for trans-
port control functions (play/pause/fast forward, etc.). 

The various aspects of this hard key reassignment model 
65 and user control over it will be discussed in the following 

paragraphs in conjunction with FIG. 13. These models 
include, but need not be limited to: 
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An exemplary application navigation model, which is 

driven by the four hard keys 102; 
Exemplary multiple navigation pad 104 key assignments, 

which can be navigational, control, or transport; 
An exemplary method for displaying a key guide to indi-

cate current key assignments; and 
An exemplary method for selecting the active navigation 

pad key assignments. 
Application Navigation 
Button 102a can be used to cause the remote control appli-

cation to cycle through each page type, e.g., home screen 
page, device control page (for a currently active device 	the 
one at the top of the wheel), a favorites page, etc., as repre-
sented by the tab icons 123, 124, and 126, respectively, across 
the top of the screen illustrated in FIG. 11. If button 102a is 
pressed when the application is active, but in low power state, 
the current page may be displayed. In this instance a second 
press may cycle to the next page type. Button 102b can be 
used to cause the remote control application to display the 
next page for this page type (for example, control may be 
comprised of four pages, favorites comprised of three pages, 
etc.). If button 102b is pressed when the application is active, 
but in low power state, the current page may be displayed. In 
this instance a second press may cycle to the next page within 
the family of pages for this page type. 

Button 102d can be used toggle mute (e.g., cause the trans-
mission of a mute toggle command to an appliance in focus). 
This button may be made always available, regardless of the 
assignments selected for the other keys in the group. 

Button 102c can be used to display a key guide 130 and 
allow a user to change key assignments for the navigation pad 
104. When pressed initially, the current key guide may be 
displayed, for example, overlaid over the bottom of whatever 
display page is currently active, as illustrated in FIG. 13. 
Display of the key guide 130 may be for a fixed or user-
settable period of time, e.g. five seconds. If button 102c is 
pressed again within this time window, i.e. while the key 
guide 130 display is visible, navigation pad key assignment 
configurations can be cycled through. By way of example, 
three possible selectable configurations 130a, 130b and 130c 
are shown. The significance of these assignments is discussed 
in more detail in the following paragraphs. 

Navigation Pad Key Assignments 
For user convenience, the five key functions present on the 

navigation pad 104 (up, down, left, right, and select) may be 
assigned to one of several groups of function according to an 
activity currently being performed. This assignment may be 
changed dynamically and automatically by the remote con-
trol application according to the device type currently 
selected or activity currently being performed, or it may be 
manually set by the user. In the illustrated example, three sets 
of functions are available: navigation 13 0a (for menu or guide 
operations on consumer appliances), control 130b (volume 
and channel up/down), and transport 130c (play, rewind, fast 
forward, etc.). It will be understood that activation of the 
navigation pad 104 would then result in the transmission of 
commands to control the appropriate operation of the 
intended target device. 

An indication of the current setting of these keys is pre-
sented in the lower right corner of the screen by the key icon 
120. This icon may take different forms 120a (indicating 
navigation), 120b (indicating control) and 120c (indicating 
transport) depending on the current setting of the navigation 
pad hard keys. Tapping this icon 120 may invoke a menu from 
which the desired key assignment can be selected by the user. 
Alternatively, key assignments may be changed by use of the 
hard key 102c as described earlier. 

22 
In the case where a user attempts to change the hard keys to 

a mode that is not supported by the device selected for control, 
e.g., transport functions when the remote control application 
is in a mode to control the operation of a television, the remote 

5 	control application can prohibit selection of that key assign- 
ment, can allow selection of that assignment with the result-
ing activation of the hard keys resulting in the no action being 
taken place by the system (or to cause transmission of Signals 
in a format appropriate for a default device or last device 

10 capable of performing the actions 	punch through which 
may be manually set or automatically set), etc. 

When the remote control application is currently in a mode 
where it is displaying a configuration menu or when it is 
executing a setup wizard, the navigation key pad 104 may 

15  automatically revert to standard application functionality, 
i.e., menu up/down/left/right and select, for the duration of 
the setup wizard execution. 

Control of Consumer Electronic Devices 
The remote control application may be used to control the 

functionality of a large number of consumer electronic 
devices. While a TV will be used as a template device for the 
illustrative description that follows, it will however be appre-
ciated that many other device types exist. 

25 	
Operation of a TV device is as follows. Assuming that the 

TV has been setup as described earlier, the remote control 
application may be placed into a mode for controlling the TV, 
for example, by rotating the home page wheel 110 until the 
TV becomes the active (top) device icon 	142 in FIG. 14i 

30 
and then either tapping the TV icon 142 or the controls tab 
icon 124, resulting in the display of the first page of device 
control page as illustrated in FIG. 19a. Depending on the 
device type, additional pages of control functions may be 
available as illustrated in FIGS. 19b and 19c. The user may 

35 
navigate to these additional pages, if any, by using either the 
page hard key 102b or the control surface switching icons 
192. When the user selects a device as described above, the 
control page displayed may be the last one used, as opposed 
to always beginning at page one. For example, if the last 

40 
action a user previously performed before switching to 
another device type, such as the VCR, was to command 
volume adjustment then, on re-selection of the TV, the third 
page (FIG. 19c) might be displayed since this page contains 
the (most recently used) TV volume control buttons 194. 

45 	The soft keys displayed may be adjusted by the remote 
control application according to the specific device that has 
been setup. By way of example, FIG. 21a and 21b show a 
control page as it may appear for two different television 
models. Ofnote, the Panasonic brand television model shown 

50 in FIG. 21b supports a "-/--" key 1212, while the Sony brand 
television model shown in FIG. 21b does not. In this example, 
the remote control application displays only those buttons for 
functions that actually exist on the device currently selected. 

While a control page is active (i.e., displayed), the custom- 
55 ize icon 122 may be used to invoke a menu 1202 which allows 

the user to make changes to key assignments and layout, learn 
new functions from another remote control or device, add and 
delete keys and pages, all of which will be discussed in further 
detail in sections to follow. Additionally, for convenience, 

60 from this menu 1202 the user may optionally enable a text 
display of key function labels as shown in FIG. 20b. By way 
of further explanation, the keys themselves are generally 
labeled using graphical icons wherever possible in order to 
eliminate language dependencies (as can be seen, for 

65 example, in FIGS. 20a and 20b), however, for users who are 
not familiar with the icon system, optional text labels may be 
provided. 

2 
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24 

	

Text labels may be generic functional names or may be the 	supported by the remote control application 	system gener- 

	

names assigned that function by the manufacturer of the 	ated macros and user generated macros. System generated 

	

device which is currently being controlled. By way of illus- 	macros are generated automatically or semi-automatically by 

	

tration, the remote control command function which returns a 	the remote control application to facilitate common tasks like 
TV set (or other tuning device) to the channel that was pre- 5 turning on and off the power to a home theatre system. System 

	

viously being viewed is usually referred to generically as "last 	generated macros were described earlier. 

	

channel" or "previous channel." However, on Sony brand 
	

User generated macros allow the user to manually program 

	

equipment this function is often labeled "Jump," on Pana- 	a sequence of actions to be assigned to a single button such 

	

sonic brand equipment it is often labeled "R-Tune," etc. It will 
	

that that sequence can be repeated by a press of the single 
thus be appreciated that it may be advantageous in certain 1() button. An example of a user generated macro might be a 

	

applications to offer the user key labeling in familiar terms. 	"Watch DVD Movie" macro, which: 1) turns on the DVD 

	

As noted previously, the remote control application may 
	

Player; 2) turns the AMP to the DVD input; 3) turns on the TV; 

	

display functions that support a standard level of functionality 
	

4) sets TV input to "Video 1;" and 5) plays the Movie. Such a 

	

(i.e., those functions most commonly accessed), common 	user defined macro may be initiated in an exemplary embodi- 
power-related functions, or functions that are uncommon or 15 ment via an activity icon on the home screen device wheel 

	

extended functions that make device support 100% complete. 	110. 
Control of Home Automation Devices 

	
With reference to FIGS. 22a through 22g, the user may 

	

The remote control application is in general capable of 
	

initiate programming of a new macro sequence by rotating the 

	

controlling any device that can be controlled using IR or RF 
	

add activity icon 115 to the uppermost position of the wheel, 
communications which includes home automation devices. 2() for example by selecting it, as shown in FIG. 22a. Selection of 

	

In the case of home automation devices, the user may wish to 	the add activity icon 115 may then cause an activity setup 

	

have different button images to represent the functions and/or 	wizard to be invoked that guides the user through the pro- 

	

operation of these devices. Accordingly, additional button 	gramming process. The activity setup wizard may begin by 

	

images may be made available to the user, either stored 
	

displaying some informative messages as shown in FIGS. 22b 
locally in the PDA 1150 or downloadable from, for example, 25 and 22c. The activity setup wizard may then prompt the user 

	

a Web site or device, to help with the adoption andusage of the 	to enter a sequence of keystrokes to be stored as a macro. This 

	

remote control application for controlling these devices. Such 
	

entry process is similar to that previously described in con- 

	

a list of optional button icons may include items such as on/off 
	

junction with FIGS. 17e and 17f (definition of a favorites key) 

	

and open/closed icons for devices such as lights, curtains, 	and, therefore, need not be repeated here. Upon completion of 
blinds, air conditioning, heating, Pool heater, spa, etc. The 30 the sequence entry, the user may select an image (FIG. 22e) 

	

system may also have the ability to associate a function to an 	and narre (FIG. 22f) to associate with this programmed activ- 

	

image, for example, to send a sequence of IR Codes to an X10 
	

ity. The user may also be provided with an option, for example 
device. 	 via a checkbox 224, to have the macro playback, on comple- 

Learning IR Codes 	 tion, either remain at the home page (box unchecked) or 
As new devices are introduced into the market, command 35 switched to the device control page of the last device to be 

	

sets to support such new devices can be added to the remote 
	

issued a command (box checked). This is useful where, for 
control application. This can be done one of three ways: 	example, a user programming a "Watch DVD" macro may 

	

learning, downloading, or occasionally refreshing the data- 	wish the sequence to end with the remote control switched to 

	

base that is burned onto the non-volatile memory of the PDA 
	

the DVD device control page (such as shown FIG. 22d) rather 
1150. Detailed methods for learning IR codes are well known 40 than the home screen page. When the macro definition is 

	

in the art (for example, see U.S. Pat. Nos. 4,626,848 and 
	

complete, the new activity ("Watch DVD" in this example) 

	

6,097,309 which are incorporated herein by reference in their 	appears on the device wheel 110 as shown in FIG. 22g. Since 

	

entirety) and the remote control application may be provided 
	

similar images may be applicable to both devices and activi- 

	

with the ability to learn IR codes from a new device-specific 	ties, activity icons may be displayed in a different color than 
remote control using one or more of these or later-developed 45 device icons. In addition, the control button 117 in the center 

	

methods. To this end, the input signal to be learned may be 	of the wheel may be changed to a green "GO" button in place 

	

provided to an IR receiver specifically provided for this pur- 	of a red "Power" button. 

	

pose or may be derived from an output signal of an IR receiver 
	

It is to be appreciated, that the software may allow a macro 

	

214 already built into the device 1150 as illustrated in FIG. 4. 	to be assigned to any screen that controls devices. Further- 
Generally, IR codes are learned for a single function at a 50 more, the software may allow macros to be added as punch- 

	

time. The user may choose to learn every available function or 	through commands for the hardware hotkeys as well as com- 

	

may elect to learn select functions for that device type. The 	mon user interface elements. Still further, the software may 

	

user can also choose to replace the codes for existing func- 	allow macros to be copied, linked, and/or edited. For use in 

	

tions with new IR code sequences. Additionally, the user can 	editing, the software may allow a step-through capability to 
add a function that is not normally exposed for this device 55 ensure that the macro functions as desired and provide a 

	

type. When new functions are added, the user may add a 	macro editor so that the user can fine-tune the macro. Macros 

	

button that is to be assigned the learned command code(s) and 
	

can also be recorded with non-timed key strokes and/or with 
provide the button with an appropriate label. 	 timed key strokes. 

	

Generally, when the remote control application detects that 
	

Customization and Reassignment of Keys 

	

learning mode has been entered, the software listens for new 	60 	The remote control application may allow the user to 

	

codes to learn. The software may respond audibly and/or 	expose functionality from one device on a control page that 

	

visibly when codes are learned. Furthermore, the software 	represents another device or simply rearrange the button Lay- 

	

may respond with a different audible tone and/or visible 	out of a given device control page. Customization and key 
indication when codes are not able to be learned. 	 reassignment may be accomplished by use of the copy key 

Assign and Playback Macros 	 65 and move key functions accessible from the customization 

	

Macros provide a way for the user to perform a combina- 	menu 1202 shown by way of example in FIG. 20a. Using the 

	

tion of tasks quickly. There may be two types of macros 	customization menu 1202, the user may choose to override an 
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25 
existing button or add a new button to the screen. For 
example, copying a key function creates a link to the under-
lying functionality so, if the underlying behavior of the linked 
to key is modified, all linked keys would be updated. Alter-
natively, the user may have the option to change the default 
state (a link) to become a copy of the original functionality. In 
this instance, modifying the functionality of the "original" 
key would not affect the other keys which were assigned the 
functionality of the "original" key. 

In addition to redefining underlying key functionality as 
described above, the user may also be offered the option of 
adding new keys or editing existing keys. In this manner, key 
shapes and labels may be changed as needed. The remote 
control application may offer a selection of locally-stored key 
shapes and colors to choose from, others may be downloaded 
from the desktop 1104 or Web hosted services 1106. By way 
of example, each button image may comprise two states, 
"Up" and "Down," to enable a user to differentiate between an 
incative button and a pressed or activated button. The remote 
control application may also support customization features 
such as are described in U.S. Pat. Nos. 5,959,751, 5,515,052, 
and 6,014,092 which are incorporated herein by reference in 
their entirety. 

Manage Favorites 
Since each user may have different viewing habits and 

favorite channels, the remote control application may allow 
the favorites to be global (for all users) or specific to a user. 
For example, in a household with several people the channel 
lineup will remain the same, however the favorites for an 
individual may vary. Furthermore, since favorites may actu-
ally perform several functions (associating a readily identifi-
able logo with a network channel and/or sending IR or other 
commands to direct a device to the proper channel), it may be 
of use for one individual to set up the entire network lineup as 
favorites, and allow other users to copy the entire set of 
favorites pages. Each user may then further customize their 
set of favorites pages by eliminating those that are not nor-
mally viewed, or re-arranging the favorites onto pages to their 
liking. This technique of eliminating favorites may also be 
used, for example, by a parent when configuring an accept-
able channel lineup for a child. The child' s user profile could 
be set up with a PIN that the child doesn't know (and thus has 
no ability to configure) and/or set up as a Guest so that other 
configuration changes may not be made. There may also be a 
setting in the interface to only allow (on a per-user basis) 
channel access through favorites (and not by channel 
up/down or numeric keypad entry) to further limit the channel 
lineup associated to particular individuals. 

Assistance may be offered during the setup of favorites 
described earlier in conjunction with FIG. 17. For example, a 
short list (seven entries, for example) may be maintained by 
the remote control application which represents a user's most 
frequently accessed channels. During execution of the favor-
ites setup wizard, the current list of frequently accessed chan-
nels may appear thereby allowing rapid, semi-automatic pro-
gramming of favorites buttons effected by picking channels 
from the displayed list. Optionally, the user may be able to 
create multiple such lists to cover a variety of genres or 
categories built into the favorites setup wizard. 

When the remote control application is adapted to be used 
in connection with EPG functionality, the system may read 
extended channel information provided in the EPG to auto-
matically group the channel into categories. Genre categories 
may also be supported, for example Personal, News, Sports, 
Movies, Music, etc. The user may be able to create additional 
categories with custom names. The user may be able to add a 
channel number (with device) to a category. The user may be 

26 
to add a label to the channel. The user may be able to associate 
a logo with the channel. The system may handle favorite 
channels implemented across multiple input sources. For 
example, the movies list may contain one local cable channel 

5 and four channels supported by satellite. The remote control 
application may also monitor the EPG data periodically 
downloaded from the hosted services site 1106 for changes in 
a channel line-up to thereby adjust favorites channel pro-
gramming sequences either automatically or by user option. 

10 	The favorites page display may also be adaptive. In this 
regard, the remote control application, on an user by user 
basis, may organize the display of the favorites page as a 
function of frequency of channel access. The most oft 
selected channels may be displayed on the top of the list. This 

15  display order may also change based on day of week and time 
of day, either automatically or by user request. 

Extensible File Format 
User IR Code DB 

20 
The user IR code database may be used to store supple-

mental IR Codes as they are downloaded from the website or 
from some other sources. This is separate from the standard 
IR code database shipped with the PDA 1150. The user IR 
database may or may not contain learned codes. It is desired 
that all learned codes are accessible to all users of the remote 
control application. 

Device Configuration File 
The device configuration file contains the devices the user 

has configured to control with the remote control application. 
30 The device configuration file may also describe the contents 

and Layout of the device control pages of the remote control 
application for each device. The device configuration file may 
additionally contain any resources required by the individual 
device. The list of resources include, but are not limited to, 

35 macros, IR codes, bitmaps, string literals and other required 
data. 

Extensibility of Configuration Files 
In order to manage the configuration and user set-up data 

associated with the remote control application as described in 
40  the preceding sections, it is advantageous to store this infor-

mation in a file system which is designed to facilitate easy 
future extensions to the information stored as well as transfer 
of this information between like devices. An exemplary file 
structure which may be used to achieve these goals is pre- 

45  sented in the following paragraphs and Tables 1 through 12 
below. 

Configuration Header 
As illustrated in exemplary Table 1, the configuration 

header contains data fields for use in describing attributes of 
the file. 

TABLE 1 

Attribute 
	

Description 
	

Type 	Size 

RecordSize 
PageWidth 
PageHeight 
FileVersion 
PlatformID Key 

ArchiveFlag 

Size of this record 
	

USHORT 
Width of a page 
	

Short 
Height of a page 
	

Short 
Version of this file format 

	
BYTE 	8 

ID to a record in the Platform 
	

Long 
Table 
Specifies when the document is Long 
to be archived. 

Platform & Hardware Table 
65 	As illustrated in exemplary Table 2, the platform & hard- 

ware table contains data fields for use in describing attributes 
of the hardware platform on which the file was generated. 

50 

55 

60 
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RecordSize 
PlatfonnID Key 
ScreenWidth 
ScreenHeight 
HardwareKeyMap ID 
PADSize 
PAD 

Size of this record 
Unique ID for this dev 
Screen Width 
Screen Height 
Hardware Key Map 
Size of Paddings 
Padding . . . 

US HORT 
ce Long 

Short 
Short 
UINT 
Short 
BYTE 
	

variable 

RecordSize 
LabelID Key 
PageID Key 
LabelLength 
Label 
LocationX 

25 LocationY 
LocationZ 
Width 
Height 
Font 
FontSize 
FontAlignment 

TextColor 

20 

30 

US 7,895,532 B2 
27 

TABLE 2 

28 

TABLE 4-continued 

Attribute 
	

Description 
	

Type 	Size 
	

Attribute 	 Description 
	

Type 	Size 

5 	PADSize 	 Size of Paddings 
	

Short 
PAD 	 Padding . 	 BYTE 

	
variable 

10 

Device Table 
As illustrated in exemplary Table 3, the device table con-

tains data fields for use in describing the attributes of each of 
the devices the user has setup the remote control application 15 

to control. 

Page records are preferably grouped by device ID. 

COLORREF is preferably a 32-bit value used to specify an 
RGB color. 

Label Page Table 
As illustrated in exemplary Table 5, the label page table 

contains data fields for use in describing the labels within a 
page. 

TABLE 5 

TABLE 3 

 

Attribute Description Type 	Size 

     

     

Attribute 

RecordSize 
DeviceID Key 

LabelLength 

Label 

DeviceType 

SetupCode 

BrandNameLength 

BrandName 

ModelLength 

Model 

DeviceSpecificDataSize 

DeviceSpecificDataConfig 
DownloadDeviceDataSize 

DownloadDeviceData 
OriginFlag 

PADSize 
PAD 

Size of this record 	USHORT 
Unique ID for 	Long 
this device 
Lengthofthe 	Short 
string label 
String literal 	Char 	variable 
for this device 
Class of device 	UINT 
this device 
header refers to 
Code for this 	UINT 
particular Device 
Lengthofthe 	Short 
BrandName 
string 
String literal of 	Char 	variable 
this brand 
Length of Model 	Short 
string 
String literal of 	Char 	variable 
this Model 
Size of the 	Short 
DeviceSpecificData 
DeviceSpecificData BYTE 	variable 40 
Size of the 	Short 
downloaded data 
Downloaded data 	BYTE 	variable 
Who created this 	UINT 
record 
Size of Paddings 	Short 
Padding . 	BYTE variable 

Size of this record 	USHORT 
Unique ID for this Label 	Long 
Parent Page ID 	 Long 
Length of label string 	Short 
String Literal 	 Char 	variable 
X Location 	 UINT 
Y Location 	 UINT 
Z Location 	 UINT 
Width of Label 	 UINT 
Height of Label 	 UINT 
Font Type 	 UINT 
Font Size 	 UCHAR 
Font Alignment 	 UCHAR 
(Center/Left/Right) 
RGB Color of the Text 	COLORREF 

Size of this record 
	

USHORT 
ID to a resource record 
	

Long 
Parent Page ID 
	

Long 
X Location 
	

UINT 
Y Location 
	

UINT 
Z Location 
	

UINT 
RGB Color of the Fill 
	

COLORREF 

Description 
	

Type 	Size 

Border Table 

35 
As illustrated in exemplary Table 6, the border table con-

tains data fields for use in describing page borders. 

TABLE 6 

Attribute 
	

Description 
	

Type 	Size 

RecordSize 
BorderID Key 
PageID Key 
LocationX 
LocationY 

45 LocationZ 
BorderFillRGB 

External downloaded data will be stored in DownloadDevice-
Data. 

Page Table 
As illustrated in exemplary Table 4, the page table contains 

data fields for use in describing the attributes of each display 
page of the remote control application. 

Key Table 
As illustrated in exemplary Table 7, the key table contains 

50  data fields for use in describing attributes of keys supported 
by the remote control application. 

TABLE 7 

55 Attribute 
	

Description 	 Type 
	

Size 

RecordSize 
PageID Key 
DeviceID Key 
BackgroundID Key 
PageType 

BackgroundFillRGB 
OriginFlag 

TABLE 4 

Size of this record 
Unique ID for this page 
Parent Device ID 
ID to a resource record 
Describes what this page 
will contain - Home Page, 
Power, Home Theatre, 
Device Page, Favorite Page 
RGB Fill Color 
Who created this record 

Type 	Size 

USHORT 
Long 
Long 
Long 
UINT 

COLORREF 
UINT 

RecordSize 
KeyID Key 
PageID Key 
LabelLength 

60 Label 
LocationX 
LocationY 
LocationZ 
ImageUpID Key 

65 ImageDownID Key 

Size of this record 
Unique ID for this Key 
Parent Page ID 
Length of key label 
string 
String Literal 
X Location 
Y Location 
Z Location 
ID to a resource 
record 
ID to a resource 
record 

USHORT 
Long 
Long 
Short 

Char 
UINT 
UINT 
UINT 
Long 

Long 

Attribute 
	

Description 

variable 
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TABLE 10 

Description 

Size of this record 
Unique ID of a resource 
Type of resource stored 
(Bitmap, Wave, . .. etc) 
Size of the resource data 
Byte stream of the 
resource 
Width 
Height 
Size of Padd ngs 
Padding . 

Attribute Type 	Size 

RecordSize 
30 ResourceID Key 

ResourceType 

ResourceDataSize 
ResourceData 

ResourceWidth 
35  ResourceHeight 

PADSize 
PAD 

USHORT 
Long 
UINT 

Long 
BYTE 	variable 

UINT 
UINT 
Short 
BYTE 	variable 

RecordSize 
variable 	EventID Key 

EventType 
50 EventTime 

EventDataS ze 
EventData 

variable 	PADSize 
PAD 

Size of this record 
Unique ID of this Event 
Type of Event, System or User 
Time of the event 
Size of EventData 
Data of the event 
Size of Paddings 
Padding . 

USHORT 
Long 
Long 
Date/time 
Short 
BYTE 	variable 
Short 
BYTE 	variable 

US 7,895,532 B2 
29 

TABLE 7-continued 

30 

TABLE 9 

Attribute 
	

Description 
	

Type 	Size 
	

Attribute 
	

Description 
	

Type 	Size 

ImageDisabledID Key 

SoundDownID Key 

SoundUPID Key 

Status 
FunctionIDKey 

MacroID Key 

FontType 
FontSize 
FontColor 
FontAlignment 
KeyType 
KeyPlacement 
ValidityDay 
ValidityTime 
OriginFlag 

PADSize 
PAD 

ID to a resource 	Long 
record 
ID to a resource 	Long 
record 
ID to a resource 	Long 
record 
Status of key 	UINT 
ID to a Function 	Long 
record 
ID to a set of macro 	Long 
records 
Font Type 
	

UINT 
Font Size 
	

UCHAR 
Font Color 
	

COLORREF 
Font Alignment 
	

UCHAR 
Moveable Y/N 
	

BOOL 
Hardkey/Softkey Y/N BOOL 
Days the key is valid 
	

Long 
Time the key is valid 
	

Long 
Who created this 
	

UINT 
record (User, 
Dynamic, . . ) 
Size of Paddings 	Short 
Padding . . . 	 BYTE 

	
variable 

5 
	

RecordSize 
	

Size of this record 
	

USHORT 
MacroID Key 
	

ID for this macro set 
	

Long 
FunctionIDKey 
	

ID to a function record to 
	

Long 
execute 

NextMacroID Key 
	

ID to a Next Macro Record Long 
to execute 

10 KeyDownTime 
	

The amount of time is 	UINT 
milliseconds the key stays 
down 

InterKeyDelay 
	

Delay amount after 	UINT 
execution in milliseconds 

OriginFlag 
	

Who created this record 
	

UINT 

15 
	PADSize 
	

Size of Paddings 
	

Short 
PAD 
	

Padding . 	 BYTE 	variable 

Any nested macros will be copy entire functions from the 
macro list to the new macro list. 

20 	
Resource Table 
As illustrated in exemplary table 10, the resource table 

contains data fields for defining resources (e.g., image file, 
sound file, etc.) 

Key records are grouped and sorted by PageID_Key. 

KeyType is a boolean to specify the key is movable or not. 

Function Table 

As illustrated in exemplary Table 8, the function table 
contains data fields for describing functions performed in 
response to activation of a key. 

TABLE 8 

Attribute 
	

Description 
	

Type 	Size 

25 

RecordSize 
FunctionIDKey 
FunctionNameLength 

FunctionName 

HardwareType 

DeviceType 

DevicelD 
DeviceID Key 
LearnedKeySize 
LeamedKey 
MagicCode 
KeyCode 
HardwarePayloadSize 

HardwarePayload 

MacroID Key 

PageID_Key 
OriginFlag 
PADSize 
PAD 

Size of this record 
	

USHORT 
Unique ID for this page 

	
Long 

Length of FunctionName 
	

Short 
string 
String Literal of the 	Char 	variable 
function Name 
Hardware Type that 	UINT 
implements this function 
Class of device this 	UINT 
device header refers to. 
UEI ID for this Device 	UINT 
ID to Device 	 Long 
Size of learned data 	Short 
Block of learned Key Data BYTE 
UEI Magic Code 	 UINT 
ID to a resource record 	Long 
Size of HardwarePayload 	Short 
data 
Hardware specific data 	BYTE 
stream 
ID to a set of macro 	Long 
records 
Page to be jumped to 
Who created this record 
Size of Paddings 
Padding . 

Event Journal File 
40 	As illustrated in exemplary Table 11, the event journal table 

contains data fields for describing events captured during the 
course of operation of the remote control application. 

TABLE 11 
45 

Attribute 
	

Description 
	

Type 	Size 

User Profile File 
As illustrated in exemplary Table 12, the user profile file 

contains data fields for use in describing user attributes. 

55 
Long 
UINT 
Short 
BYTE 	variable 

 

60 TABLE 12 

   

HardwareType may be, for example, RF or IR transmitter IC. 

If the ID function is in the downloaded data, then Device-
ID_Key is pointing to the device; otherwise, it's NULL. 

Macro Table 

As illustrated in exemplary Table 9, the macro table con-
tains data fields for describing attributes of a macro function. 

Attribute 
	

Description 
	

Type 	Size 

RecordSize 
	

Size of this record 
	

USHORT 
UserProfileID Key 
	

Unique ID of this User 
	

Long 
Profile 

65 UserNameLength 
	

Length of UserName 
	

Short 
UserName 
	

Name of the User 
	

Char 	variable 
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31 

TABLE 12-continued 

 

32 
All adaptive learning functions may be stored within each 

profile so that the individual users can access their favorite 
channels rather than anyone else' s . Even if a profile is "locked 
down," favorites may be stored on a per-user basis. Additional 

5 	facilities may be needed to give the primary user the ability to 
review the viewing habits of other family members. 

For personalization, icons (or avatars) may represent each 
user. The avatar may be a 32x32 bitmap stored in the user 
profile. When the remote control applications starts, a splash 

10 screen may be generated with the bitmaps to allow the current 
user to select an appropriate user avatar and, thereby, gain 
access the remote control application configuration associ-
ated with the selected user. 

User Profile 
15 	The following Table 14 contains exemplary attributes of 

the user profile object type. 

   

Attribute Description Type 	Size 

UserAvatarID Key 
UserPin 

UserTimeOut 

UserRole 
UserRating 

PADSize 
PAD 

ID to a resource ID 
4 digit PIN. (Or 
minimum password length 
as recommended/required 
by the operating system 
software.) 
Time before the user is 
logged out 
Role of the User 
V-Chip Rating for the 
User 
Size of Paddings 
Padding . 

Long 
UINT 4 

Short 
BYTE 	variable 

   

Room Profile File 
As illustrated in exemplary Table 13, the room profile file 

contains data fields for use in describing room attributes. 
TABLE 14 

 

20 Attribute 
	

Description 

Short 
Char 	variable 
UINT 
Short 
BYTE 	variable 30 

TABLE 13 

Size of this record 	USHORT 
Unique ID of this Room Long 
Profile 
Length of RoomName 
Name of the Room 
Location of Room 
Size of Paddings 
Padding . 

User Profile ID 

User Name 
User Avatar File Path 

25 User Avatar Bitmap Data 
User Avatar Bitmap Data Size 
User Avatar Width 
User Avatar Height 
User Nickname 
User Pin 

Primary Key - Unique ID of this User 
Profile 
Name of the User 
File location to the Avatar 
Avatar bitmap data 
Size of the Avatar bitmap data 
Width of the Avatar Bitmap 
Height of the Avatar Bitmap 
Nickname for the user 
4 digit PIN 

RecordSize 
RoomID Key 

RoomNameLength 
RoomName 
Locale 
PADSize 
PAD 

Attribute 
	

Description 
	

Type 
	

Size 

Functionally, it is to be appreciated that file formats may be 
versionable, file formats may be backwards compatible, file 
formats may be extensible to include new features, file for-
mats may allow third party developers to use the storage 
mechanism, file formats may provide an efficient storage 
model, and files may reduce duplication of expensive 
resources like bitmaps. 

Configuration Files to Support Multiple User Profiles 	40 
The remote control application is preferably designed to be 

used by multiple users. Accordingly, a user profile file may 
store data about a user of the system including the user name, 
bitmap for the user avatar, user PIN or password and all 
preference settings. In addition, the short list of most fre- 45 
quently accessed channels on a per-user basis may be stored 
in the user profile. The user's favorite channel list (and asso-
ciated network logos) may be stored in the user profile as well. 

In certain instances, it may be preferred to designate a 
primary user that controls the Look and functionality of the 
remote control application. All the other user profiles may be 
derived from the primary user's user profile (the "master 
profile"). Any changes in the master profile may be updated in 
any of the profiles that are based from the master profile. 
Thus, the master profile may be fashioned after a template 
where any documents using the template may be updated if 
the template is modified. 

Once the primary user has setup the main configuration, 
new configurations can be created based on the master profile. 
The primary user may choose which devices and which levels 
of functionality to expose. This can include backgrounds, 
specific favorites and other features. The primary user may 
also choose whether the profile is to be "locked down," which 
may be used to prevent any additional customization by other 
users of the profile. In this manner, the primary user can 
maintain complete control over the way other users (e.g., 
family members) interact with the remote control application. 

Favorite Map 
The following tables contain exemplary attributes of the 

favorite map object type. 

TABLE 15 

Attribute 
	

Description 

Favorite ID 
	

Primary Key - ID to this Favorite 
Device ID 
	

Foreign Key - ID to the Device which 
supports this channel favorite - 
Satellite, Cable Box, Tivo or VCR. 

Channel # 
	

The channel # for the favorite 
Channel Name 
	

The channel name of the favorite 
Network 4 Letter identifier 

	
The channel 4 letter identifier. 

Network Logo Bitmap ID 
	

Foreign Key - ID to the Bitmap table 
stored in the configuration file 
File location to the Network Logo 
Network Logo bitmap data 

Size of the Network Logo bitmap data 

Width of the Network Logo Bitmap 
Height of the Network Logo Bitmap 

35 

User Network Logo File Path 
User Network Logo Bitmap 
Data 
User Network Logo Bitmap 
Data Size 

50 User Network Logo Width 
User Network Logo Height 

Thus, the remote control application may store information 
regarding a user's preferences in a configuration file. The user 

55 profile may store the user name, bitmap for the user avatar, 
user PIN and all preference settings, including favorites, net-
work logos and the results of adaptive learning. Since the 
system may support multiple configuration files per user, the 
system may display content using (by default) the user's last 

60 used configuration file. The system may also allow the user to 
select a different configuration file to use. The system may 
allow multiple users to store their configuration files on the 
same PDA 1150. The system may store the identity of last 
user that used remote control application. The system may 

65 require that one of the users be named as a primary user. The 
configurations set in the master profile for the primary user 
may be available for use in establishing configurations used 
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by other users. Any changes made to the master profile may be 
available to the configurations used by other users. The sys-
tem may allow the primary user to determine the level of 
"lock down" associated with one or more user configurations 
which may, in turn, determine how secondary users can cus-
tomize their settings. 

Restore Point 
Whenever the user performs an operation that may change 

the configuration of the remote control application, the 
remote control application may create a restore point just 
before making the change to the configuration. For example, 
the system may create a restore point when the user changes 
the configuration file, changes user settings, or changes the IR 
code database. Thus, the restore point maintains settings the 
remote control application may revert to if the user decides to 
return to a state prior to a change. 

The restore point may be reset if the user chooses to save 
the new configuration and update the restore point, for 
example, by interacting with a check box in a save dialog. 
Preferably, the supplemental IR database is backed up using a 
restore point when the remote control application learns new 
IR codes. The supplemental IR database is also preferably 
backed up when the user applies a new IR database patch. 
Generally, the configuration file may be backed up on local 
storage. However, if no local storage is available, the configu-
ration file can be uploaded to a PC the next time the device 
1150 is docked. To this end, the user may be prompted to dock 
the device after making changes and the user may be continu-
ally prompted to dock upon startup of the remote control 
application until it is detected that the configuration file has 
been successfully backed up. When docked, the configuration 
file may be automatically backed up if anything has changed. 
A CRC may be stored in the file after changes. If the CRC 
changes between synchs, the file may be backed up (given 
that space is available). 

Guest Mode 
The primary user may elect to allow guest access (created 

as another user profile) which allows the guest user to operate 
the home system in a simple way, e.g., no learning functions 
are available, there is no access to other programs on the 
device 1150 without PIN confirmation, etc. Furthermore, 
guest access may override the ability to power down and 
reboot the system as a means to circumvent the guest mode. 
The guest profile may be based on the master profile as a base 
configuration and the guest may have no ability to change the 
configuration. 

Security 
For a user, the most sensitive information in remote control 

application (without support for E-Commerce transactions) is 
generally considered to be the data stored in the event journal. 
For the manufacturer, the most sensitive information is gen-
erally considered to be the IR code database. Therefore file 
encryption may be applied to the event journal and the IR 
code database as a measure of security. 

The user may have other sensitive data stored on the PDA 
1150, including, but not limited to: schedules, contacts, finan-
cial information, notes, and email. The user needs to feel 
confident that the device 1150 used to hold this confidential 
information can sit on or near the coffee table for hours in the 
evening, with others around. This level of confidence may be 
provided by limiting access to only the remote control appli-
cation functions when the remote control application is 
executing unless a PIN code is entered. Furthermore, the 
primary user may elect that no additional named users are 
allowed and that guest access is denied. The primary user may 
enter a PIN for secure transactions, including starting the 
remote control application. This puts the remote control 

34 
application in a mode that no other programs can be accessed 
without a PIN code to thereby render all external data safe. 

If the primary user elects to add secondary named users, 
they may also have PIN codes assigned. Secondary named 

5 	users may be able to learn functions (if the primary user has 
not "locked down" the configuration) and store favorites. 
However, there may be no access by secondary users to other 
applications or files on the PDA 1150 without PIN confirma-
tion. 

10 	Quick Assignment of Channel Number to Network Logo 
Since the cable and satellite companies are constantly 

refining their channel line ups, the remote control application 
should provide a simple way to modify the channel numbers 
that the user assigned to favorites. Such channel number 
reassignment may be accomplished by, for example, the user 
holding down a channel logo (i.e., a button used to tune to a 
channel) for a given time (e.g., 3 seconds 	as opposed to 
tapping it, which would normally execute the channel selec-
tion or other sequence assigned to the key) to invoke a setup 
wizard similar to that previously described in connection with 
FIGS. 17a through 17h. 

Alternatively, the user may specify a channel number as a 
numeric variable instead of a series of keystrokes. This num- 

25 
ber is then converted by the remote control application into an 
appropriate sequence of IR command signals at time of 
execution. For additional background regarding methods for 
specifying and converting numeric variables into remote con-
trol IR signals, the reader is directed to co-pending applica- 

30 
tion Ser. No. 10/287,389 entitled "System and Method for 
Interacting with a Program Guide Displayed on a Portable 
Electronic Device" of like assignee, which is incorporated 
herein by reference in its entirety. 

Besides simplifying user definition of favorites, in the case 
35 of a remote control application that supports EPG function-

ality this approach can also keep the favorite channels (and 
perhaps others) in synch by monitoring the channel listings 
from the EPG. In this case, when an EPG is downloaded, 
typically on a periodic basis, the remote control application 

40 may compare the most recently downloaded EPG against a 
previously downloaded EPG to determine if any channel 
assignments have changed. If any channel assignments have 
changed, the remote control application may then check the 
favorites list to determine if any of the changed channels are 

45 listed therein. If so, the remote control application may 
update the favorites channel list to reflect the new channel 
number assigned to a favorite. By way of example, assume 
that an EPG comparison indicates that "ESPN" has changed 
from channel 29 to channel 45. If "ESPN" is in the favorites 

50 list, the favorites list will be updated to change the mapping of 
"ESPN" from channel 29 to channel 45 whereby subsequent 
activation by the user of the "ESPN" logo icon will cause the 
transmission of command(s) to tune the target device to the 
correct channel assignment. 

55 	It is also contemplated that the remote control application 
may store favorite channel assignments as broadcast channel 
identifiers and use the data in the EPG to dynamically convert 
these channel identifiers to absolute channel numbers each 
time the favorite is selected by the user. In this case, in keep- 

60 ing with the previous example, a favorite would be stored 
simply as "ESPN" which would be translated to channel 29 or 
channel 45, as appropriate, based on the EPG data currently 
loaded at the time the "ESPN" logo icon is activated (i.e., the 
channel the current EPG shows "ESPN" is being broadcast 

65 on). In this manner, there would be a late binding between the 
"ESPN" favorite and the channel on which "ESPN" is being 
broadcast. 

5 

2 
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35 
When logo icons or other icons are activated, different 

states may be displayed to the user. For example, the system 
may support a network logo in the form of two bitmaps 
corresponding to a button up state and a button down state. 
Logo dimensions and color depth to be used may be supplier 
specified and may vary for the different platforms. The sys-
tem may also store network logos in the user profile, since the 
favorite channel information may be there. 

Download Skins 
Skins are manufacturer or user developed bitmaps to rep-

resent buttons, backgrounds, etc. A button can have multiple 
states, up, down and disabled. The disabled state may be used 
to support functionality where two-way communication 
between the target device and the remote control is possible, 
where a particular user profile has no access to a function (for 
example, because it has been disabled by the primary user), 
etc. 

Configuration files containing bitmap resources may be 
made available as part of vendor-supplied extended features 
offered on Web-hosted extended features service 1146 or may 
be uploaded by users themselves to a Web hosted user com-
munity 1142 for downloaded by other users. Such configura-
tion files may be made available for specific devices or may 
represent generic keyshapes, etc., suitable for use with any 
device. By way of example, the system may Look in a default 
named local directory for configuration files and in a default 
named directory on the host PC for configuration files to be 
updated during ActiveSync. When updated, the system may 
override bitmaps from previous configuration file. 

Copy Configuration from One PDA to Another 
The ability to share configuration files allows for growth in 

usage of the remote control application. A configuration file 
can be shared in a number of ways. It could be uploaded to an 
Internet site, sent via mail, or copied on to a floppy disk. The 
user who receives a configuration file may use the ActiveSync 
application to load it onto a PDA 1150. Another method is that 
a user could transmit (referred to as "beaming") the configu-
ration via the IRDA port on one PDA to another PDA. This 
method takes advantage of facilities available on the typical 
PDA hardware platforms. 

The configuration file can be broken down into elements, 
for example devices, pages, themes, learned IR codes, net-
work logo icons and favorites. The user may wish to share 
only a few elements or the whole configuration file. 

The configuration files are preferred to have versioning, so 
that if a user shares a configuration file with a user who has an 
older version of the remote control application, the trans-
ferred configuration file is handled gracefully. If the configu-
ration file has a dependency on a new version of an IR data-
base module, then the user may be notified that the device 
may not function properly until the user updates their IR 
database. The system may be able to check version number of 
the software, version number of the IR Transmitter IC 
installed, and/or determine the form factor (PDA or WebPad) 
and the OEM of the platform. 

The sending user may select from a list of options what 
they want to beam. The receiver may choose whether the 
received configuration file is merged with an existing con-
figuration file or stored as a new configuration file. If the 
configuration file is merged, the remote control application 
may ask the user if the would like to update their home theatre 
mode settings. The receiving system may determine the des-
tination location for the beamed or downloaded resources. 
Furthermore, users may be able to copy resources related to a 
configuration file to a hosted Website to enable sharing on a 
global basis. Thus, unlike most current home universal 
remote controls that only support a single configuration, the 

36 
system may provide a mechanism to allow users to have 
multiple configurations to choose from. 

Download Network Logos 
A network logo is a graphical representation of a network 

5 station or channel. In its base form, it is a button with an up 
bitmap and a down bitmap. A disabled bitmap is not needed 
since the button does not have any state. The download net-
work logos feature represents a set of resources that can be 
accessed through the Internet. To implement this feature, 

10 almost all of the architecture modules come into play: hosted 
remote control software services, desktop remote control 
software applications, and remote control software. Network 
logo sharing may allow users to transmit the network logo 
information button to another user, where the receiving user 

15 could chose to add it to the favorite list, channel lineup page, 
or the like. The system may operate in connection with a 
mechanism to establish access to network logo bitmaps from 
technology partners such as cable operators or EPG provid-
ers. Network logos may also be made available from a hosted 

20 Web site. The system may allow users to share network logos 
through IR beaming. 

Journal Activity 
The event journal may contain a list of user and system 

actions that have occurred within the remote control applica- 
25 tion. The event journal may also contain broadcast messages 

from devices within the home. The event journal is a log of 
what the user has done as well as what is happening within the 
home. The user may be able to switch between a verbose 
mode and an alert mode for the broadcast messages. The 

30 event journal may also be used for debugging purposes. 
An exemplary event journal entry format is shown in Table 

16. 

35 
Attribute 
	

Description 

40 

4.s The Event Journal may be uploaded to a PC with an Active-
Sync application. 

Application Programmer Interface (API) for Third Party 
Developers 

Some users may be developers who wish to develop exten- 
50 sions to the remote control application. Thus, the remote 

control application may expose functionality to third party 
developers to build extensions. The support provided may be 
via custom configuration files that contain third party graph-
ics and supplemental IR codes. 

55 	Exceptions 
The remote control application running on a platform 

should exhibit graceful behavior under exception condition. 
Some examples of such conditions and appropriate responses 
for the remote control application are as follows: 

60 	Low power situation: A low power indication is generated 
by the underlying PDA operating hardware while the remote 
control application has focus. In this case the remote control 
application may issue an indication to the user and also take 
steps to minimize power consumption by, for example, dis- 

65 allowing certain actions. Since the remote control application 
should not lose any of setup and configuration information 
when the PDA 1150 runs out of power, the remote control 

TABLE 16 

Event ID 
Event Type 
Event Title 
Event Data 
Event Time 
Event User ID 

Primary Key - Unique ID of this Event 
Type of Event, System or User 
Title of Event 
Data for the Event 
Time of the Event 
Foreign Key - To the user who generated the 
event 
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application may store this type of data in non-volatile 
memory (if available) and may inhibit any write activity (i.e., 
changes to that memory) during low power situations. 

Low memory or low storage indication received: If the 
operating system of the platform issues a low memory or low 
storage indication while the remote control application has 
focus, the remote control application may issue an indication 
to the user, relinquish to the system any scratch memory it has 
in use, inhibit setup or other activities which may consume 
additional storage, suspend journaling activity, and take any 
other steps possible to minimize memory and storage require-
ments. 

Installation of new (updated or extended) version of remote 
control application: If the user installs a new version of the 
remote control application this may detect that initial instal-
lation has already been configured for a previous version of 
the application and may use those configuration settings as 
the default settings during any new installation/customization 
process that occurs. 

Additionally, the remote control application may behave 
gracefully if the user temporarily changes the allocation of 
storage and program memory while the remote control appli-
cation is active. Installation of a supplemental version of the 
remote control application may gracefully use all of the con-
figuration settings that currently exist. 

Desktop Remote Control Software Applications 
The desktop remote control applications 1104 are applica-

tions that are installed on the user's PC 1152 to support the 
remote control application on the PDA 1150. Examples of PC 
remote control software applications include: 

Configuration Designer 
The configuration designer 1134 may allow a user to create 

a configuration file on the PC that can be loaded into remote 
control application. 

Configuration Emulator 
The configuration emulator 1136 may allow the user to 

review the configurations on the PC as if it were running on 
the target PDA. 

Restore/Backup Configurations 
This component 1130 may allow the user to backup and 

restore configuration files and event journals over the Active-
Sync communications conduit to/from the PC and the PDA 
1150. 

Update Checking/Supplemental Patch Download 
This component 1132 may review current version numbers 

of remote control application and IR code databases, verify 
them against a Web hosted update service, and inform the user 
whenever later versions are available for download. Option-
ally, this component may also perform the updates automati-
cally via the ActiveSync conduit. 

Cultural and Political Requirements 
The remote control application may be shipped with a 

world-wide IR code database and may be used in many inter-
national locations. The remote control application may thus 
support localization, for both language as well as key layout 
variations to support regional settings. With reference to 
FIGS. 23a through 23d, the room setup wizard input require-
ment at step 2 may be expanded from that shown in FIG. 16c 
to include a drop-down list 230 from which various regions 
may be selected. Based on this input, the behavior of the 
remote control application may be adjusted to more closely 
match the region in which it is being used. For example, the 
order in which IR device codes are presented to the user for 
testing in the drop-down menu 1430 (FIG. 14f) during device 
setup may be varied from region to region in order to place the 
most likely (i.e., most popular in that country or region) codes 
at the top of the list. Furthermore, even within the same IR 

38 
code set, functionality and key assignments may also vary by 
region and may be automatically adjusted based upon the 
region selected. 

By way of further illustration, control page 4 of the same 
5 television brand is shown in FIG. 23c as it appears with the 

region set to "North America," and in FIG. 23d as it appears 
with the region set to "Europe." By way of background expla-
nation, in Europe some television broadcasts include a feature 
known as "Teletext" in which textual information such as 

10 news briefs, weather forecasts, etc. is encoded in the vertical 
blanking interval of the television signal. Many European 
market television sets thus may include the capability to 
decode and display this information under user control. 
Accordingly, with the region set to "Europe" the remote con- 

15 trol application displays soft keys for the functions required to 
cause control 232 and navigate 234 signals to be transmitted 
to influence the Teletext data display. Further, as can be seen 
by comparing keys 232 in FIG. 23c versus 23d, manufactur-
ers may offer different features in different markets which are 

20 invoked by similar control functions 	in this instance "Pic- 
ture in Picture" for the North American market versus Tele-
text for the European market. 

It will also be appreciated that this region selection param-
eter may also be used internally by the remote control appli- 

25 cation for other purposes as well, for example it might be used 
to select one of several possible sets of "Help" data in differ-
ent languages, either pre-loaded in the PDA 1150 or obtained 
via download from the desktop PC 1152 or Web hosted ser-
vices 1106. All string literals may be stored in the Windows 

30 brand OS resource file to provide a central location to perform 
localization work. 

While specific embodiments of the present invention have 
been described in detail, it will be appreciated by those skilled 
in the art that various modifications and alternatives to those 

35  details could be developed in light of the overall teachings of 
the disclosure. Accordingly, the particular arrangement dis-
clo sed is meant to be illustrative only and not limiting as to the 
scope of the invention which is to be given the full breadth of 
the appended claims and any equivalents thereof. 

40 
What is claimed is: 
1. A hand-held device having instructions for displaying 

information to a user of the hand-held device, the instructions 
performing steps comprising: 

45 	displaying to the user a plurality of iconic representations 
to which are assigned a first set of actions whereby 
activation of an iconic representation causes the hand-
held device to perform the action assigned to the acti-
vated iconic representation and wherein activation of at 

50 	least some of the iconic representations causes the hand- 
held device to transmit command codes for controlling 
the operation of one or more home appliances; 

accepting input which will change an action of the first set 
of actions which is assigned to at least one of the plural- 

55 	ity of iconic representations; 
in response to the input causing a representation of the 

assignment of the first set of actions to the plurality of 
iconic representations to be stored in a memory device; 
and 

60 	causing the representation of the assignment of first set of 
actions to the plurality of iconic representations to be 
retrieved from the memory device in response to a 
request to restore on the hand-held device the assign-
ment of the first set of actions to the plurality of iconic 

65 	representations. 
2. The hand-held device as recited in claim 1, wherein the 

step of accepting input comprises downloading command 
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39 
codes to the hand-held device which are mapped to corre-
sponding ones of the iconic representations. 

3. The hand-held device as recited in claim 1, wherein the 
step of accepting input comprises the user defining a macro to 
be assigned to the at least one of the iconic representations. 

4. The hand-held device as recited in claim 1, wherein the 
step of accepting input comprises the user setting up the 
hand-held device to control the operation of a specific type 
and brand of home appliance. 

5. The hand-held device as recited in claim 1, wherein the 
step of accepting input comprises a change to a configuration 
file of the hand-held device, the configuration file compri sing: 

a first set of data fields containing data indicative of 
attributes of a hardware platform for the hand-held 
device; 

a second set of data fields containing data indicative of 
attributes of devices the hand-held device is configured 
to remotely control the operation of; 

a third set of data fields containing data indicative of 
attributes of pages displayable by the hand-held device; 

a fourth set of data fields containing data indicative of 
attributes of soft keys comprising at least a portion of the 
pages; and 

a fifth set of data fields containing data indicative of 
attributes of functions performed by the hand-held 
device in response to activation of the soft keys. 

6. The hand-held device as recited in claim 5, wherein the 
configuration file further comprises a sixth set of data fields 
containing data descriptive of resources for use in display of 
the soft keys. 

7. The hand-held device as recited in claim 5, wherein the 
configuration file further comprises a sixth set of data fields 
containing data indicative of attributes of a user of the hand-
held device. 

8. The hand-held device as recited in claim 7, wherein the 
configuration file further comprises a seventh set of data fields 
containing data indicative of a room in which the devices are 
found. 

9. The hand-held device as recited in claim 1, wherein data 
representative of the assignment of the first set of actions to 
the iconic representations is stored within an event journal. 

10. A method for automatically creating a sequence of 
instructions to be executed by a controlling device, compris-
ing: 

presenting to a user a graphical user interface including a 
representations of at least one appliance controllable by 
the controlling device; 

40 
using a program to automatically create the sequence of 

instructions to be executed by the controlling device 
such that the sequence of instructions reflects one or 
more interactions by the user with the representations of 

5 	the at least one appliance controllable by the controlling 
device presented via the graphical user interface; and 

causing the automatically created sequence of instructions 
to be executed by the controlling device in response to a 
selection of a user input element of the controlling 

10 	device. 
11. The method as recited in claim 10, comprising present-

ing the graphical user interface on the controlling device and 
using programming resident on the controlling device to auto-
matically create the sequence of instructions. 

12. The method as recited in claim 10, comprising includ-
ing within the graphical user interface representations of a 
plurality of appliances controllable by the controlling device 
and wherein the sequence of instructions to be executed by 
the controlling device are reflective of user interactions with 
the representations of the plurality of appliances presented 
via the graphical user interface and comprise instructions for 
causing the controlling device to transmit one or more com-
mands to place at least one of the plurality of appliances 
represented within the graphical user interface into a desired 
state of operation. 

13. The method as recited in claim 10, comprising includ- 
ing within the graphical user interface representations of a 
plurality of appliances controllable by the controlling device 

30 
and wherein the sequence of instructions to be executed by 
the controlling device are reflective of user interactions with 
the representations of the plurality of appliances presented 
via the graphical user interface and comprise instructions for 
causing the controlling device to transmit one or more com- 

35 
mands to control audio/video input/output states of at least 
one of the plurality of appliances represented within the 
graphical user interface. 

14. The method as recited in claim 13, wherein the user 
interactions with the graphical user interface which result in 

40 automatic creation of the sequence of instructions to be 
executed by the controlling device comprises drag and drop 
interactions performed via the graphical user interface used to 
establish input/output pairings between selected ones of the 
plurality of appliances represented within the graphical user 
interface. 
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