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’646 and ’116 Patents

Real-Time Adaptation to Changes in
Display Configuration




The ‘646 Patent

l'646 & ’116 Patents
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Claims at issue: 1, 10, 13, 14, 16, 32

Accused products: HDMI compatible phones
and tablets (e.g. Droid X, Atrix, and Xoom)

® Identified products: Powerbook G4 and
subsequent products



The ’116 Patent
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(54) SYSTEM FOR REAL-TIME ADAPTATION TO
CHANGES IN DISPLAY CONFIGURATION

(75) Inventors: Ian Hendry, San Jose, CA (US); Eric
Anderson, Los Gatos, CA (US);
Fernando Urbina, Colorado Springs,
CO (US)

® jssued: May 27, 2008

® Effective Filing Date: May 8, 1998
{continuation of ‘646 patent)

@ (Claims atissue: 1, 8-10, 16, 18-20, 27, 33, 36-
38, 42

® Accused products: HDM! compatible phones
and tablets (e.g. Droid X, Atrix, and Xoom)

® Identified products: Powerbook G4 and
subsequent products



Goal: Use an External Monitor

N '646 & ’116 Patents |

* Due to the limited screen size on laptops, some users
wanted the ability to display onto a larger external monitor.

Computer display could be mirrored,
or cloned, on larger display...




Goal: Use an External Monitor

ll ‘646 & ’116 Patents

* Due to the limited screen size on laptops, some users
wanted the ability to display onto a larger external monitor.

GROSS SALES BY DIVISION

different content

[ ... or second monitor could display J




The Inventions of the ‘646 and 116 Patents

‘646 & ‘116 Patents

* Each video card includes a frame buffer
(Random Access Memory) to store pixel data for its display.
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Problem: Need to Reboot to Use External Monitor

‘646 & ’116 Patents

4 )

Upon connection, the computer is
unable to output display information to

the external monitor
\_ J

Active
Displays

1 = =

Once awakened or restarted,

display information can be output
to the external monitor

external dlsplay :




Problem: Need to Reboot to Use External Monitor

‘646 & '116 Patents

In order to add the monitor, the
computer had to be either cycled
through a sleep state or restarted

Manager -"?

SREST)

Once awakened or restarted,
display information can be output
to the external monitor

8a



Invention: Plug-and-Play Monitor

'646 & ’116 Patents

 Computer automatically adds display device and outputs display
information




The Accused Motorola Xoom Tablet

lll ‘646 & ’116 Patents

Motorola Xoom
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The Accused Motorola Xoom Tablet

‘646 & ’116 Patents

Motorola Xoom

Active
Displays
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_ Xoom automatically adds
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The Accused Motorola Products

‘646 & '116 Patents

* The relevant code in the accused products is implemented by
Motorola as: [1] a shared Service; [2] a Java library; and [3] a native
library, which are all part of the operating system

ANDROID RuUMTisg

Surface Manmyger

Y e e,
——— v ]
OpenGi | ES el Sy

SGL

Bncer (IPC)
Onver

Pawer
Maanigemen

12



'560, '509 and 456 Patents

Interactive Program Guide
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’'560, ‘509, and 456 Patents

IPG Patents

o Moy * The IPG patents claim priority to the same
o application and share the same specification.
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IPG Patents
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Related Apple project: EZTV interactive television guide
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T1 Claims, 58 Drawing Sheets

UllltEd States Patent [19]
Florin et al.

IPG Patents

METHOD AND APPARATUS FOR
AUDIO-VISUAL INTERFACE FOR THE
DISPLAY OF MULTIPLE LEVELS OF
INFORMATION ON A DISPLAY

[54]

[75] Inventors: Fabrice Fiorin, Mill Valley; Michael
Buettner, Burlingame; Glenn Corey,
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Filed: June 22, 1993
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Asserted claims: 7-8, 10-11, 14-20, 22-27, 43-52,
54-58, 60-63

Accused products: Motorola set-top boxes with
interactive program guides

Related Apple project: EZTV interactive television guide
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* Asserted claims: 1-2, 4-10
* Accused products: Motorola set-top boxes with
interactive program guides
* Related Apple project: EZTV interactive television guide
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Background




Prior Art

IPG Patents

* The name “set-top box” was derived from the common location of a
user’s cable box on top of a television set.

Set-Top Box

19



Prior Art

IPG Patents

* The name “set-top box” was derived from the common location of a
user’s cable box on top of a television set.

* Modern flat screen TVs are too thin to allow this configuration.

Set-Top Box

19a



Problem: Lack of Interactive Interface

IPG Patents

* |nteractive television systems lacked a user-friendly
interface for television and other multi-media.

It is known that
consumers desire interactive television and multi-media
applications for home use. One of the biggest challenges for
an interactive television service is the design of an interface
that is easy and fun to use by average consumers.

‘560 Patent, col. 1:47-51
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1993 State of the Art: Prevue Channel

IPG Patents

 Simple, continuously scrolling TV Guide
* Notinteractive
*  Picture-in-picture not linked to previously selected channel

TLILE el s

rreVilce

Prevue Channel — November 7, 1993 (video)
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1993 State of the Art: Prevue Channel

IPG Patents

* No multiple levels of information
* No future programming

* No selectable categories

* No user-friendly recording

* No reminder function

* No shopping interface

22



1993 State of the Art: Program Information

IPG Patents

Could not identify:

* Program information in different
time slot or on a different day

* Additional program information
such as description, actors, year

10:00pm (37) BOILING POINT:
Action, drama — Wesley
Snipes, Dennis Hopper [R]

Wit B
SRR Clma oo --DERRTE
B shmsn TR

hs . a3 al _“%ﬁﬁé
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1993 State of the Art: Recording Programs

; IPG Patents

In 1993, recording programs on VCR was tedious:

* |dentify program of interest on Prevue Channel

* Look up program in paper local TV listings

* Use buttons on VCR to manually program the VCR

STeren
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1993 State of the Art: Missing Functionality

T ' ' S IPG Patents

e Set-top boxes could not:
* Display multiple levels of information
Display future programming
* Filter programming by selectable categories of
programming
* Generate reminders with ability to switch to
that program
Handle on-screen shopping

25



Fabrice Florin, John
Sculley, and others
demonstrated EZTV in
the early 1990s

Newsweek, April 6, 1992
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Apple’s EZTV Project

IPG Patents

* Apple’s experience with computers and user interfaces
laid the groundwork for EZTV
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Apple’s EZTV Project

IPG Patents

* Apple’s goal with EZTV was to design a set-top box with:
* User-selectable features

As will be
described, the present invention provides methods and appa-

ratus for presenting an improved audio-visual user interface,
which includes various user-selectable features for viewing

and controlling a television, video tape recorder (VCR) and
other audio-visual devices.

’560 Patent, col. 2:1-7
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Apple’s EZTV Project

IPG Patents

* Apple’s goal with EZTV was to design a set-top box with:
* User-selectable features
* Easy-to-use interface for multiple devices

As will be disclosed, the present
invention’s user interface provides a user-friendly mecha-
nism for consumers to view, record, and play back TV and
A/V programs, as well as control other A/V home entertain-
ment devices using a remote control device.

’560 Patent, col. 2:7-11
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Apple’s EZTV Project

IPG Patents
* Apple’s goal with EZTV was to design a set-top box with:
* User-selectable features
» Easy-to-use interface for multiple devices
* Access to information related to programs
* Controller for interactive programs and services

Furthermore,
information such as TV program listings and additional
information related to programs as well as selecting and
controlling categories of interactive programs and services
may be provided through the user interface of the present
invention.

‘560 Patent, col. 2:11-16
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Apple’s EZTV

IPG Patents

* Apple submitted an EZTV demonstration video to the patent
office with its applications.

Clips from EZTV demo, December 1992 (video)
31



Apple’s EZTV

|PG Patents

* Many set-top functions we take for granted today
were invented by Apple in the early 1990s

* Interactive program guide

* User-friendly recording of television programs
* Reminders

* Video-on-demand

32



1993

Last days of George Bush Sr. presidency

Bill Clinton started his presidency

Boris Yeltsin elected president of Russia

Dawn of the Internet, Mosaic 1.0 Browser
David Letterman starts hosting “"Tonight Show”

Recovering from Hurricane Andrew

33



Set Top Box Overview




Set-Top Box Functionality

IPG Patents

* View programson TV.

seavice | _—s0 54 FIG. |
pROVIER |~ o -

58 TELEVISION SET

5 g0
- - @
OTHER AUDIO-viSUAL | _~—57 "/R;'As'grf | |—180 SCREEN
DEVICES CONTROL
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Set-Top Box Functionality

IPG Patents

* View programming guide.

SEmVIcE | 50 54 FIG. |
PROVIDER A

58 TELEVISION SET

OTHER AUDIO-VISUAL 57 _,,/'Eggrf | 180 SCREEN
DEVICES CONTROL
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Set-Top Box Functionality

IPG Patents

* Record programs.

SERVICE 54 FIG. |
PROVIDER SR,

58 TELEVISION SET

50 L—~~180 SCREEN
CONTROL

] 56

OTHER AUDIO-VISUAL 57
DEVICES —
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Set-Top Box Functionality

IPG Patents

* Playback recorded programs.

SEMVICE |} _—50 54 FIG. |
PROVIDER A~
52"
VR
— /53 TELEVISION SET

OTHER AUDIO-VISUAL | 57 "‘/nt-':grf | | —~180 SeREEN
DEVIGES by
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Set-Top Box Functionality

IPG Patents

* Access other A/V devices to play and/or display.

SERVICE 50 54 FIG. |
provioER A

&6 /\/
/58 TELEVISION SET

52"

g2
56 o
OTHER AUDIO-VISUAL | _~57 — _||—180 soreen
DEVICES enore
0 00
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Set-Top Box Functionality

IPG Patents

* Order video on demand and on screen shopping items.

SERVICE 30 54 FIG. |
rovioER | — —
52
% 1M
N
c | CO-ROM
HODULE | uopun (P!

S8 TELEVISION SET

: 56 )
OTHER AboIO-visvAL | _—57 __/ﬁ'{%rs | | —180 ScReEN
DEVICES senre
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Set-Top Box Technology Fundamentals

IPG Patents

SERVICE 50 FIG. |
PROVIDER r’/

f

-

veR
Sea— 58 TELEVISION SET
'
OTHER AUDIO-ISUAL | _—57 _/R’;grf | L1680 sereew
DEVICES
CONTROL
o o o
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Set-Top Box Technology Fundamentals

IPG Patents

PROVICER , <

[ 58 TELEVISION SET

56
OTHER AUDIO-VISUAL | 57 ___4;%{ | | —180 SCREEN
PEVIGES CONTROL
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Set-Top Box Technology Fundamentals

IPG Patents

Talevislon
(or Telehona}
Cable
52

* Fig. 2 shows more
details of the STB.

VCR

FIG. 2

41b



Components




Set-Top Box Technology Fundamentals

IPG Patents

* Transceiver

 Electronic signal spectrum

* Tuner

 Demodulator

* Bus

* Memory and bus controller
 A/V decoder and A/V encoder
e Switcher

43



Transceiver

IPG Patents

* The Set-top box 54 is a transceiver because it transmits and
receives signals.

SERVICE 50 54 FIG. |
ProviER ¥ RS -

58 TELEVISION SET

Y,
OTHER AUDID-VISUAL | _—57 N~ | L—180 screen
DEVICES RENOTE
CONTROL
o O O




Electronic Spectrum of Signals

IPG Patents
PROGRAM INFORMATION

. Show times Electronic spectrum of signals is a collection

¢ Captions

+ Duration of channels sent by the cable provider.

¢ Categories

+ Channel numbers ELECTRONIC
SPECTRUN

TELEVISION CHANNELS

DIGITAL PROGRAM LISTING CHANNEL - 100
BACK CHANNEL(S) - 102

EXISTING ANALOG TV
CHANNELS - 103

PAY PER VIEW
DIGITAL CHANNELS - 106

ADOITIONAL DIGITAL
CHANNELS = 108
{ FOR OTHER INTERACTIVE SERVICES

Other Interactive Services

L1
ey
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Electronic Spectrum of Signals

IPG Patents

PROGRAM INFORMATION . . . .
+ Show times Electronic spectrum of signals is a collection

* Captions

- Duration of channels sent by the cable provider.
* Categories
» Channel numbers [l[“f[a‘%‘
SPECTRUN
TELEVISION CHANNELS '

> DAL PROCRAM LISTING CHANNEL - 100
| BACK CHANNEL(S) - 102

TELEVISION
CHANNELS

EXISTING ANALOG 1V
CHANNELS - 103

.

PAY PER VIEW
DIGITAL CHANNELS - 106

ADOMONAL DIGITAL
. CHANNELS - 108
| FOR OTHER INTERACTIVE SERVICES

Other Interactive
Services

Other Interactive Services

45a



Electronic Spectrum of Signals

IPG Patents

PROGRAM INFORMATION

+ Show times Electronic spectrum of signals is a collection
* Capti .
* Buretion of channels sent by the cable provider.
» Categories
SChaSinumbers 5‘5%%’” Fig. 3a from the patent shows one possible
= spectrum of signals.
TELEVISION CHANNELS ’

> DIGITAL PROGRAM LISIING CHANNEL - 700
' BACK CHANNEL(S) - 102

EXISTING ANALOG 1V
CHANNELS - 103

PAY PER VIEW
DIGITAL CHANNELS = 106
Other Interactive Services Uthesrel:t‘;‘.iecl:sctive ADDITIONAL DICTAL
| CHANNELS - 108
i FOR OTHER INTERACTIVE SERVICES
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Tuner/Demodulator

{PG Patents

----------------------------------------

(or Tetahane) gy | CEROM —1 i1 Demodulator takes
Cable ' ’ r 70 ; l— Memory | ¢! .
52 8= = | i1 electronic spectrum of
‘ | V)| Aav Memory ANV i .
Ve : - [Decoder| | 2Bus | ||-Bus i signals and recovers
- ' ; 74 ‘[ Controlter 73 e . . . .
5 b lswitsner| % —— i individual signal.
E 82 - Enxer * —|Procassar EE i
Other 5 P |78 I ~ 7 _| i Tuner tunes to particular
e : ‘ [] /s‘é“.;'“ i\ channel from among the
' 64 x
: = i+ demodulated TV
v : :
T U U ﬂ ii channels.
> : ' c:olR:rol cPU hsﬁystem '
| H n emory :
! Moduie 86 " | : = = ;
FIG. 2 Gontrot
60
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IPG Patents

Television
(or Telehona)
Cable

1. Information is

52 transmitted from
veR service provider.
> 2. Information is
e demodulated to obtain
o programs as described
earlier.
TV
58 3. Tuner tunes to
selected channel.
4. Switcher sends to TV
FIG. for display.
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* Tuner tunes to selected channel for display.

IPG Patents

1. Information is

transmitted from
service provider.
CNNHBO|___, Mee
- . * Tuner/ 2.Information is
o1V Dienep Demodualor demodulated to obtain
s ' programs as described
l earlier.
3. Tuner tunes to
| selected channel.
Switcher
69 4.Switcher sends to TV
for display.

L
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* Tuner tunes to selected channel for display.

Television

Cable
52

(or Telehone) r-—ﬂ _

F&[V F@i’s&zp

Switcher
69

- _

IPG Patents

1. Information is
transmitted from
service provider.

2. Information is
demodulated to obtain
programs as described
earlier.

3.Tuner tunes to
selected channel.

4.Switcher sends to TV
for display.

47a



* Tuner tunes to selected channel for display.

| Television
(or Telehong) =) Tuner/.
Cable Demodulator
52 67
%fscosp‘;
Switcher
69

IPG Patents

1. Information is
transmitted from
service provider.

2.Information is
demodulated to obtain
programs as described
earlier.

3. Tuner tunes to

selected channel.

4.Switcher sends to TV
for display.

47a



Demodulator

IPG Patents
* Demodulator demogdulates the received,signal to obtain original data.
L e
(J?f:?’m':’;'oTe; —— T i 1.Information is
able | IDemo i .
52 ; a1 transmitted from
ver ;E service provider.
s - [swcher | 2.Information is
Other | demodulated to obtain
s -" | programs as described
_ earlier.
v . a
58 f 3.Tuner tunes to
: .
{ v Comect | selected channel.
o 1
: 4. Switcher sends to TV
FIG. 2 e for display.
60
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Demodulator

IPG Patents
* Demodulator demodulates the received signal to obtain original data.

1. Information is
transmitted from
Television service provider.

(or Tele% Tuner/ 2. Information is
Cabl _ Demodulator

demodulated to obtain

52 67
T programs as described
: earlier.
* :
3.Tuner tunes to
selected channel.
Switcher
69 4. Switcher sends to TV

for display.
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Demodulator

IPG Patents
* Demodulator demodulates the received signal to obtain original data.

1. Information is
transmitted from
Television service provider.

(or Telehone) A ' ' 2. information is

Cable b
52 57 demodulated to obtain

—1 programs as described
! earlier.
2

3.Tuner tunes to

| selected channel.

Switcher _
69 4.Switcher sends to TV

for display.
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IPG Patents

(or Telshane) e EE— ; i Acts like a “traffic
Cable ! | {Demodulator : : »
52 :, 67__|I¥ g cop” to control
L el | it data flow on the
VCR > ; § Controller ; b
56 E Switcher uses.
0 69
Other ;
ANV - ;
Davices ] “
57 :
LA
58 :
E A/V Connect, %
i Module 66
FIG. 2
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IPG Patents

Television ' : ‘Pm.
{or Telehone) i ¢ ol Module

Tuner/ e i AN '

Cable * | {Demodulator 70 : » Memary | !
52 1 87 Pl B ———. 75 ]

o | ! :

' ¥ L] AV Memory AV ;

! <w|Decoderf — | &Bus | Bus ]

Buses, such as the
system bus and A/V bus,
route data in the set-top
box.

VCR IControNer 73
80

-
¥

e

56

Switcher| !
60 lui—

Other

Devices

58

A/V Connect. ¢
Module 66

FIG. 2
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A/V Decoder

IPG Patents

(J‘%t'?;:;‘g;i.?e; — e U —— ii Decodes audio and video
52 E ’ e ={"%"| ii datafrom the cable
A I ] RO IR v R i provider, for example:
veR |, ¢ i 74 ' Controtler 73 '
: ; o B
5 | [pwitcher| | av 11 ¢ Convertanalog AN
: S -— ——|Processor] ! o o
e 5 e ] N N data to digital
Devices [*7 U System ¥
Sl § ~ | i i+ Decompress A/V data
v : U n U ! such as MPEG
- : - cFU System . o Decode special
E AV Connect. | Coptrol Memary . = e
! Modue o6 | L2 & = i information sent on
Tmmmmrmmee e j‘] """""""""""""""""""" ‘ analog TV channels
FIG 2 Remote . .
: S May resize TV signal for

picture-in-picture
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A/V Encoder

IPG Patents

(orTaehone) (5P Tamar . A/V encoder changes
Cable ' | IDemodulator ' . . .
s2 ; [Q’ : audio and video data into
von : : . the format used by the
$ | ! |swrne] | i selected output device
—— I it (TV, VCR, or other A/V
Oovees [ i device).
57 b
: i May be used to encode
™v : '
o I i other data such as order
i i e . information for
A Connect. 82 &3 65 : . e
} Module 68 | — :I;1 ______________________________ - ¥ transmission to the
service provider.
Remota
FiG. 2 Controi
60
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Switcher

IPG Patents

(or Telahane) o Erm i 1 . [ Receivesvariousinputs
Y i | . ==|Mr=| i\ and directs the data to
: ek e . ! the appropriate outputs
VCR : 7| lconoter ||| 75 h pprop puts.
' &0 o
58 ; witche o AN E:
' 1) Encoder| *+—— l—=—=>|Procassor| "
Other ' V l 77 b
Da):rllges ' n Syastern :é
= : _ Lo ¥
- s ﬂ “ 0 ¥
%8 E ‘ iR CPU Systemn . E
E A/V Connect E Centrol it/ E
' Module 66 | 8]; & = H
FIG. 2 Gomrot
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