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INCORPORATION BY REFERENCE
[0001] This applicationis a cont. application of U.S. Pat. Application 16/424,804,
filed May 29, 2019, which is a cont. application of 16,021,246, filed June 28,
2018, now U.S. Pat. No. 10,339,893, which is a cont. of U.S. Pat. Application
15/287,403, filed October 6, 2016, now U.S. Pat. No. 10,037,744, which is a cont.
application of U.S. Pat. Application 14/941,666, filed on November 16, 2015, now U.S. Pat.
No. 9,858,888, which is a cont. application of U.S. Pat. Application No. 14/521,282, filed on
October 22, 2014, now U.S. Pat. No. 9,218,783, which is a cont. application of U.S. Pat.
Application No. 13/868,840, filed on April 23, 2013, now U.S. Pat. No. 8,908,095, which is a
cont. application of U.S. Pat. Application No. 12/252,422, filed on October 16, 2008, now
U.S. Pat. No. 8,446,528, which claims priority from Japanese Pat. Application JP 2007-269651

filed on October 17, 2007, all of which are incorporated by reference herein in their entirety.
BACKGROUND OF THE INVENTION

[0002] The present invention relates to a technique for displaying picture information from
an image apparatus connected to a display apparatus through an interface in the display

apparatus.

[0003] In order to connect an image apparatus with an image display apparatus which is
another image apparatus to make viewing and listening of picture, a method using analog
connection to transmit picture and audio signals is used. However, with the spread of digital
apparatuses, a method using digital connection to encrypt picture and audio signals

to be transmitted is used from the viewpoint of prevention of deterioration in picture quality

and protection of copyright.

[0004] The digital transmission using one cable conforming to the IEEE 1394 standard is
known as an example thereof. In the digital transmission, mutual authentication is
performed between a transmission apparatus and a receiving apparatus and picture and
audio signals are multiplexed after the authentication, so that the multiplexed data is

subjected to encryption processing named DTCP (Digital Transmission Content Protection)
to be transmitted.

[0005] As another example, an HDMI (High-Definition Multimedia Interface) system is

known. In the HDMI system, a baseband signal of a high definition picture signal and
-1-
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audio signal are multiplexed in a time-shared manner and are subjected to encryption

processing named HDCP (High-bandwidth Digital Content Protection) to be transmitted.

[0006] Such conventional technique in which the digitized picture and audio signals are

multiplexed to be transmitted is disclosed in US 2003169370A1, for example.

SUMMARY OF THE INVENTION
[0007] Since the IEEE 1394 standard is used for a network and has a limited transmission
rate at which transmission and receiving can be made, the high definition picture signal
having increased information amount cannot be transmitted as it is the baseband signal.
Accordingly, the IEEE 1394 standard has a problem that the baseband signal must be
compressed to reduce the transmission rate thereof and be transmitted. On the other hand,
in the HDMI system, it is not considered that an apparatus which receives the transmitted

high definition picture signal records the received signal.

[0008] Moreover, these systems are premised on connection between stationary apparatuses
installed in homes and it is not sufficiently considered that the image display apparatuses
are connected with portable apparatuses such as digital cameras and mobile telephones

conveniently.

[0009] The present invention has been made in view of the above problems and it is an
object of the present invention to provide a technique for improving the convenience in case
where picture gotten by a portable image apparatus such as, for example, digital camera and

mobile telephone is displayed in a display apparatus.

[0010] According to the present invention, a picture acquisition request for getting picture
information from an external image apparatus connected through a predetermined interface
to a display apparatus is transmitted to the external image apparatus at predetermined
intervals, so that a plurality of pieces of picture information can be gotten from the external
image apparatus to be displayed.

[0011] The plurality of pictures gotten thus may be switched at predetermined intervals, for
example, to be displayed, so that the plurality of pictures may be displayed in a so-called

slide show manner. Furthermore, a plurality of thumbnail pictures may be produced from
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the plurality of pieces of picture information to be arranged together in one picture screen of

a display device.

[0012] According to the present invention, the convenience in case where picture gotten by
the portable image apparatus such as, for example, digital camera and mobile telephone is

displayed in a display apparatus can be improved.

[0013] Other objects, features and advantages of the invention will become apparent from
the following descriptions of the embodiments of the invention taken in conjunction with

the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0014] Fig. 1 is a schematic diagram illustrating an embodiment of the present invention;

[0015] Fig. 2 is a block diagram schematically illustrating an example of an image

apparatus 100 according to an embodiment of the present invention;

[0016] Figs. 3A to 3E show the order of processing of compressed signal;

[0017] Fig. 4 is a block diagram schematically illustrating an example of an image display

apparatus 200 according to an embodiment of the present invention,;

[0018] Fig. 5 is a block diagram schematically illustrating another example of an image

display apparatus 200 according to an embodiment of the present invention;

[0019] Fig. 6 is a schematic diagram illustrating an example of a system including two

image apparatus connected to each other;

[0020] Fig. 7 is a schematic diagram illustrating an example of a system including an image

display apparatus and an image apparatus connected to each other;

[0021] Fig. 8 is a schematic diagram illustrating an example of a system including two

image apparatuses connected to each other by radio;
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[0022] Fig. 9 is a schematic diagram illustrating another example of a system including two

image apparatuses connected to each other by radio;

[0023] Fig. 10 schematically illustrates an embodiment of an image display apparatus

according to the present invention;

[0024] Fig. 11 schematically illustrates another embodiment of an image display apparatus

according to the present invention;

[0025] Fig. 12 shows an example of thumbnail display of the embodiment;

[0026] Fig. 13 shows another example of thumbnail display of the embodiment;

[0027] Fig. 14 shows another example of thumbnail display of the embodiment;

[0028] Fig. 15 is a table showing an example of attribute information corresponding to still

pictures stored in a memory 1018 of an image apparatus 1020;

[0029] Fig. 16 illustrates an configuration example of HDMI interface;

[0030] Fig. 17 shows an example of a format of a remote-control code;

[0031] Fig. 18 is a flowchart showing an example of a method of transmitting the remote-

control code by CEC (Consumer Electronics Control) line; and

[0032] Fig. 19 is a table showing an example of maker codes and apparatus codes

corresponding to interfaces stored in the image display apparatus 200.

DETAILED DESCRIPTION OF THE EMBODIMENTS
[0033] Preferred embodiments of the present invention are now described with reference to

the accompanying drawings.
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EMBODIMENT 1
[0034] Fig. 1 illustrates a first embodiment of the present invention. In Fig. 1, 3 image
apparatuses are shown by way of example. One is an image apparatus 100 of, for example,
portable type capable of receiving a digital broadcast signal transmitted from a base station
antenna 20 of mobile telephones or a broadcasting transmission tower 30, another is an
image display apparatus 200 and still another is a receiver 300 such as, for example, a tuner
capable of receiving the digital broadcast signal transmitted from the broadcasting
transmission tower 30. The image apparatus 100 and the image display apparatus 200 are
connected through, for example, bidirectional interface 10 and the image display apparatus
200 and the receiver 300 are connected through another bidirectional interface 11. Thus,
bidirectional communication of picture signal and other information and signal between the

apparatuses can be attained.

[0035] In the embodiment, the portable image apparatus 100 contains digital camera, video
camera, mobile telephone, game machine, personal media player and the like, concretely.
The requisite constituent elements thereof are not necessarily identical in accordance with
the respective aspects, although the embodiment shown in Fig. 1 mainly contains

constituent elements requisite for input/output to external apparatuses.

[0036] In Fig. 1, the base station antenna 20 of the mobile telephones and an antenna 102 of
the image apparatus 100 make transmission and reception of signal. When the image
apparatus 100 is used as mobile telephone, the image apparatus 100 performs signal
processing as usual mobile telephone. Furthermore, the image apparatus 100 can also
receive content such as movie transmitted from the base station antenna 20 of mobile
telephone. In this case, the content can be also viewed and listened by a display device and
an audio output device included in the image apparatus 100 or by a large display screen of
an external image display apparatus 200 through a terminal 101, a connection cable 10 and
a terminal 201. Moreover, the content can be stored in a storage medium included in the
image apparatus 100 or in a storage medium (for example, memory 121) connected to the
image apparatus 100 while being viewed and listened or in order to make viewing and
listening of the content later. The memory 121 can be used as a recording medium for

recording movie and the like.
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[0037] Similarly, a program broadcasted from the broadcasting transmission tower 30 can
be received by a broadcasting receiver 180 of the image apparatus 100 to be viewed and
listened by the image apparatus 100 and can be recorded in a storage medium (not shown)
included in the image apparatus 100 or in a storage medium (for example, memory 121)
connected to the image apparatus 100. Further, the program can be viewed and listened by
the image display apparatus 200 through the terminal 101, the connection cable 10 and the

terminal 201.

[0038] Furthermore, the program broadcasted from the broadcasting transmission tower 30
can be received by a receiving antenna 310 connected to the receiver 300 to be inputted to
the receiver 300 through an antenna terminal 302 and is subjected to proper signal
processing to be viewed and listened by the image display apparatus 200 through a terminal
301, a connection cable 11 and a terminal 202. Another program selected at the same time
as the viewing and listening or differently from the viewed and listened program can be also
stored in a storage medium (not shown) included in the receiver or in a memory 321
through a memory interface 320. The memory 321 included in the receiver 300 and in
which the program is stored can be connected to a memory interface 120 of the image
apparatus 100. When the image apparatus 100 is taken out of the home and the program
stored in the memory 321 is displayed in a display apparatus (not shown) included in the
image apparatus 100, the program recorded in the home can be viewed and listened outside

of the home.

[0039] Moreover, a photographing device 110 and a microphone 112 can be mounted in the
image apparatus 100, so that still picture and moving picture can be photographed together
with voice by the photographing device and the microphone and can be stored in a storage
medium (not shown) included in the image apparatus 100 or the memory 121 properly. The
picture and voice stored in the included storage medium or memory 121 can be viewed and
listened by the image display apparatus 200 through the terminal 101, the connection cable
10 and the terminal 201.

[0040] In the embodiment shown in Fig. 1, wired cables for the connection cables 10 and

11 are connected between the terminal 101 of the image apparatus 100 and the terminal 201
of the image display apparatus 200 and between the terminal 301 of the receiver 300 and the

terminal 201 of the image display apparatus 200, respectively. However, when
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transmission and reception of signal are made between the image apparatuses, it is not
necessary to connect therebetween by means of wired cables and connection therebetween
may be made by radio. The connection by radio can eliminate troublesomeness in wiring
and arrangement of wiring. The method using the connection cable has the merit of being

strong to interference such as noise as compared with the connection by radio.

[0041] Fig. 2 illustrates a concrete configuration of the image apparatus 100 of Fig. 1
according to the first embodiment of the present invention. In Fig. 2, the photographing
device 110 takes in moving picture and still picture inputted through an optical system to be
converted into electrical signals. A compression circuit 111 uses a compression system
such as, for example, MPEG 2, MPEG 4 or AVC/H. 264 for the moving picture and further
uses a compression system such as, for example, JPEG for the still picture to bit-compress

the taken-in pictures efficiently.

[0042] On the other hand, the microphone 112 converts sound wave into electrical signal.
A compression circuit 113 uses a compression system such as, for example, MPEG audio to

bit-compress the taken-in audio signal efficiently.

[0043] When still picture is taken by the image apparatus 100, the image apparatus is
rotated to take a lateral position or longitudinal position in accordance with an object to be
taken so that the picture is taken. A sensor 114 detects that the image apparatus 100 is used
in the lateral position or the longitudinal position for photographing. When the image
apparatus 100 is used in the longitudinal position, the sensor 114 detects simultaneously
whether the right side or the left side of the image apparatus 100 is up. Information

detected by the sensor 114 is supplied to a microprocessor 115.

[0044] A multiplexing circuit 116 is supplied with the bit-compressed picture signal and
audio signal from the compression circuits 111, 113 and various information from the
microprocessor 115 and multiplexes them in accordance with a predetermined format.
When still picture is taken, the audio signal may be multiplexed in synchronism with

photographing of the still picture, although the audio signal is not taken in usually.

[0045] The various information from the microprocessor 115 contains position information
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(lateral position, right side in longitudinal position and left side in longitudinal position)

detected by the sensor 114, date, exposure information upon photographing and the like.

[0046] Figs. 3A to 3E show the order of signal processing for each block performed by
picture compression generally. As shown in Fig. 3A, the signal processing is performed in
order from left to right of an uppermost line or first line of a picture and then performed in
order from left to right of a second line of the picture. As shown in Fig. 3B, when the
image apparatus 100 is set in the longitudinal position with the right side thereof up, the
signal processing is performed from lower side to upper side of a leftmost column and then
performed from lower side to upper side of a second column from the left. As shown in
Fig. 3C, when the image apparatus 100 is set in the longitudinal position with the left side
thereof up, the signal processing is performed from upper side to lower side of a rightmost
column and then performed from upper side to lower side of a second column from the

right.

[0047] When the image apparatus 100 is set in the longitudinal position upon
photographing, the photographed picture cannot be displayed in the display device as it is
photographed when there is no information indicating which of right or left is up.
Accordingly, the position information is multiplexed on the picture signal and audio signal
as various information from the microprocessor 115. The compressed signal is extended
and the extended picture is subjected to the signal processing of 90-degree rotation using the
position information to match output of the display device, so that the picture can be

displayed as it is photographed.

[0048] Moreover, instead of multiplexing the position information, the microprocessor 115
supplies the position information to the compression circuit 111 to control the compression
circuit 111 as shown by dotted line directed from the microprocessor 115 to the
compression circuit 111 in Fig. 2. Thus, the compression circuit 111 can process the
compression signal in accordance with photographing operation of picture and
photographing position of the image apparatus 100 to thereby eliminate rotation processing
upon reproduction of picture. For example, as shown in Figs. 3D and 3E, processing of
compression signal can be performed from left to right of the upper line of the picture upon

photographing and then from left to right of the second line on the basis of the position
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information, so that the picture can be displayed upon reproduction as it is photographed.

[0049] When the image apparatus 100 can photograph both of still picture and moving
picture, the still picture is photographed in the lateral position or in the longitudinal position
as described above. Similarly, there is a user who considers using the image apparatus 100

in the longitudinal position even in case of photographing of moving picture.

[0050] The signal processing of rotation is not generally provided for moving picture and
when the moving picture is displayed by the image display apparatus 200 as it is, the picture

rotated laterally is displayed to result in photographing unintended for the user.

[0051] Accordingly, when the user rotates the image apparatus 100 to use it in case where
the user takes photograph in a moving picture mode, the sensor 114 detects that the image
apparatus 100 is used in the longitudinal position and the microprocessor 115 displays a
message to call user's attention in a display device 160. The display device 160 is used as a
monitor of picture being photographed by the photographing device 110 and the user can
confirm the message easily while photographing, so that when it is not intended, user's
attention is called so that the user changes the photographing position to the usual lateral

position.

[0052] Further, simultaneously, when the image apparatus is used in the longitudinal
position, the microprocessor 115 sends position information to the compression circuit 111
to control the compression circuit 111. Thus, the compression circuit 111 performs the
compression signal processing from left to right of the uppermost line in the longitudinal
position as shown in Figs. 3D and 3E, for example, so that picture can be reproduced in
accordance with photographing operation of the picture and photographing position of the
image apparatus 100. Consequently, the picture can be viewed in the longitudinal position

even by a current television set. Detailed description thereof is made later.

[0053] In Fig. 2, the signal multiplexed by the multiplexing circuit 116 is stored in a storage
device 130 through an encryption/decryption circuit 140. The storage device can use, for
example, hard disk device, optical disc device, semiconductor memory device and the like

and which storage device is used may be decided in consideration of desired memory
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capacity, size, ease of taking out a storage medium and price. Moreover, the signal may be
stored in the memory 121 through a signal processing circuit 124 and the memory interface

120.

[0054] Since a photographer has the copyright on information photographed by the
photographer personally, the information is not required to be encrypted usually when it is
stored. However, since there is a possibility that the information stored in the storage
device 130 is lost, an output signal of the multiplexing circuit 116 is encrypted by the
encryption/decryption circuit 140 and then stored in the storage device 130 or the memory

121, so that the stability can be enhanced.

[0055] The image apparatus 100 can sometimes accept a removable memory and
sometimes has the mobile telephone function and the radio LAN (Local Area Network)
function. The memory interface 120 is an interface for the removable memory 121. Still
picture, moving picture and audio content can be recorded in the memory 121 by means of
another apparatus and the memory 121 can be connected to the interface 120, so that the
content recorded in the memory 121 can be recorded in the storage device 130 through the

signal processing circuit 124 and the encryption/decryption circuit 140.

[0056] At this time, the signal processing circuit 124 detects whether the content recorded
in the memory 121 is copyrighted and a copy thereof is limited or not and the content is
encrypted by the encryption/decryption circuit 140 in accordance with conditions to be

moved to the storage device 130.

[0057] Similarly, even when still picture, moving picture and audio content are received by
a radio interface 122 and inputted to the image apparatus 100, the still picture, moving
picture and audio content are recorded in the storage device 130 through the signal
processing circuit 124 and the encryption/decryption circuit 140. Even in this case, the still
picture, moving picture and audio content are encrypted by the encryption/decryption circuit
140 in accordance with the protection of copyright for content and conditions of limitation

of copy if necessary.

[0058] When the content stored in the storage device 130 is reproduced to be viewed and

-10 —

Exhibit 1002
TCL v. Maxell - IPR2025-00134
Page 329 of 398



10

15

20

25

30

listened, an input key or a remote-control device not shown is used to select the content
desired to be viewed and listened and the selected content is read out from the storage
device 130. The read-out content is decrypted by the encryption/decryption circuit 140 and

are divided into picture signal and audio signal by a demultiplexing circuit 141.

[0059] Furthermore, when broadcast is received by the broadcasting receiver 180, the
received broadcast encrypted for broadcasting is decrypted by the encryption/decryption
circuit 140 and is then subjected to encryption processing for storage by the
encryption/decryption circuit 140 if necessary to be stored in the storage device 130 or the
memory 121. When received broadcast is viewed and listened directly, the received
broadcast is divided into picture signal and audio signal by the demultiplexing circuit 141.
[0060] The divided and compressed picture signal is extended by an extension circuit 142
and inputted to a signal processing circuit 150. The signal processing circuit 150 converts
scanning lines thereof in synchronism with scanning lines of the display device 160 and

supplies the picture signal to the display device 160.

[0061] The divided and compressed audio signal is extended by an extension circuit 143
and inputted to an audio output device 161. In this manner, since the image apparatus 100
includes the display device 160 and the audio output device 161, the image apparatus 100
can make viewing and listening of picture and sound without connecting the image display
apparatus externally. When there is any time difference in picture display and audio output
due to difference in time required for the extension processing of the picture signal and the
audio signal and the presence of the conversion processing of scanning lines, the feeling of
wrongness is caused. Since the feeling of wrongness is increased when it takes time to
perform the picture signal processing and the audio signal precedes the picture signal, the
audio signal is delayed in the extension processing, for example, so that a so-called lip
synchronization is performed. Thus, the feeling of wrongness due to deviation or shift of

the picture signal and the audio signal can be eliminated.

[0062] In contrast, when the picture signal and the audio signal are viewed and listened by
the external image display apparatus 200, the scanning lines treatable by the image display
apparatus 200 are confirmed and when the scanning lines coincide with the scanning lines

of the picture signal to be displayed, the picture signal is outputted as it is. When both of

-11 -
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the scanning lines are different, the signal processing circuit 150 converts the scanning lines
of the picture signal into requisite scanning lines and a multiplexing circuit 170 then
multiplexes the time axis of the audio signal processed by the signal processing circuit 151.
The signal processing circuit 151 compresses the audio signal in time axis during the period
corresponding to the blanking period of the picture signal and performs time adjustment for
lip synchronization if necessary. The picture signal and the audio signal multiplexed by the
multiplexing circuit 170 are supplied to an encryption circuit 171 to be subjected to
encryption processing required to be transmitted between the image apparatus 100 and the
image display apparatus 200, so that the picture signal and the audio signal are supplied to

the image display apparatus 200 through an interface 172 and the terminal 101.

[0063] As described above, when the image apparatus 100 is used in the longitudinal
position in spite of moving picture and the compression signal processing is performed as
shown in Figs. 3D and 3E, the signal processing circuit 150 converts the scanning lines into
scanning lines in number capable of being photographed by image display apparatus 200.
In this case, parts where picture is not displayed are produced on right and left sides of the
display screen. The picture is displayed in the display device 160 in a so-called side-panel

state.

[0064] Further, when the signal outputted from the terminal 101 is stored in a receiving side
thereof, the compressed signal is outputted without extending the compressed signal. In this
case, the compressed signal is inputted to the encryption circuit 171 from the
encryption/decryption circuit 140 to be subjected to encryption required for transmission

and is outputted through the interface 172 and the terminal 101.

[0065] In the foregoing description, the picture signal and the audio signal taken in from the
microphone 112 and the content inputted from the memory 121 and the radio interface 122
are once stored in the storage device 130 and then reproduced. However, when the storage
is not necessary or when direct viewing and listening are made, the picture and signals may
be processed by the demultiplexing circuit 141 without performing encryption and
encryption/decryption processing for storage in the encryption/decryption circuit 140. In
this manner, the display device 160 and the audio output device 161 included in the image

apparatus 100 can be used to make viewing and listening of picture and voice or the picture
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and voice can be viewed and listened by the receiver connected externally through the

output interface 172.

[0066] Fig. 4 illustrates concrete configuration of the image display apparatus 200 shown in
Fig. 1. The like elements are designated by the like reference numeral and description
thereof is omitted.

[0067] First, description is made to the case where a signal inputted from the terminal 201
or 202 is a baseband signal of uncompressed moving picture. The signal inputted from the
terminal 201 or 202 is supplied to an encryption/decryption circuit 211 through an
input/output interface 210. The encryption/decryption circuit 211 makes encryption
corresponding to that of the encryption circuit 171 shown in Fig. 2 and decrypts the signal
encrypted by the encryption circuit 171. The decrypted signal is supplied to a
demultiplexing circuit 250 and the picture and audio signals are supplied to signal
processing circuits 251 and 252, respectively. The signal processing circuit 251 performs
conversion of scanning lines and resolution in accordance with the number of pixels capable
of being displayed in a display 260. The signal processing circuit 252 extends the time axis
of the audio signal multiplexed by compressing the time axis during the blanking time of
the picture signal and subjects the audio signal to the lip synchronization and the sound
quality adjustment if necessary. The output signals of the signal processing circuits 251 and
252 are supplied to the display 260 and an audio output device 270 to be viewed and

listened.

[0068] Next, description is made to the case where the compressed moving picture signal is
inputted from the terminal 201 or 202. The purpose of inputting the compressed signal is to
store the moving picture signal in a storage device 230 included in the image display

apparatus 200.

[0069] The signal inputted from the terminal 201 or 202 is supplied to the
encryption/decryption circuit 211 through input/output interface 210. The
encryption/decryption circuit 211 makes encryption corresponding to that of the encryption
circuit 171 shown in Fig. 2 and decrypts the signal encrypted by the encryption circuit 171.
The decrypted signal is supplied to an encryption/decryption circuit 240. The

encryption/decryption circuit 240 reads out copy control information of the content to be
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stored and performs encryption processing for storage in accordance with the copy control
information. The encrypted signal is inputted to the storage device 230 to be stored as it is

compressed.

[0070] When viewing and listening are performed while storing the compressed signal
inputted from the terminal 201 or 202, the signal corresponding to the compressed signal
decrypted by the encryption/decryption circuit 211 is inputted to a demultiplexing circuit
241 from the encryption/decryption circuit 240. Then, the demultiplexing circuit 241
divides the signal into the compressed picture and audio signals. The divided picture and
audio signals are extended by extension circuits 242 and 243, respectively, to be returned to
baseband signals and then supplied to signal processing circuits 251 and 252. Similarly, the
picture and audio signals are supplied to the display 260 and the audio output device 270,

respectively, to be viewed and listened.

[0071] When the content stored in the storage device 230 is reproduced to be viewed and
listened, title of the content stored in the storage device 230 is displayed in the display to be
selected and signal of the selected content is inputted to the encryption/decryption circuit
240 from the storage device 230. The signal of the selected content is decrypted by the
encryption/decryption circuit 240 to be supplied to the demultiplexing circuit 241. The

similar processing is then performed so that the content can be viewed and listened.

[0072] Similarly, the content stored in a memory 221 can be also reproduced. Similarly to
reproduction of the content stored in the storage device 230, the content desired to be
viewed and listened is selected from the contents stored in the memory 221 and the selected
content is supplied to the encryption/decryption circuit 240 through a signal processing
circuit 224. The signal processing circuit 224 performs processing required to read out the
content from the memory 221 and supplies the compressed and multiplexed picture and
audio signals to the encryption/decryption circuit 240. Subsequent signal processing is the

same as the case where the content is read out from the storage device 230.

[0073] Moreover, the content can be also stored in the memory 221 in the same manner as
the case where the content is stored in the storage device 230. Detailed description of the

processing in this case is omitted, although the content encrypted by the
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encryption/decryption circuit 240 is stored in the memory 221 through the signal processing

circuit 224 and memory interface 220.

[0074] Even when the content transmitted by radio is viewed and listened and stored, the
same processing is performed. The compressed content transmitted by radio is inputted to
the encryption/decryption circuit 240 through a radio interface 222 and the signal
processing circuit 224. The encryption/decryption circuit 240 decrypts the content
subjected to encryption processing required for radio transmission. The subsequent

processing is the same as the reproduction processing from the storage device 230.

[0075] Even when the uncompressed baseband signal is inputted from the terminal 201 or
202, the content can be stored in the storage device 230 or the memory 221 efticiently. The

operation in this case is now described.

[0076] The content inputted from the terminal 201 or 202 is divided into picture signal and
audio signal through the input/output interface 210, the encryption/decryption circuit 211
and the demultiplexing circuit 250. The divided picture signal and audio signal are inputted
to compression circuits 281, 282 through a copy control circuit 280. The copy control
circuit 280 reads out copy control information multiplexed on the inputted content to judge
whether the content can be copied or not. The copy control information may be a bit
assigned to a designated part or may be multiplexed on the picture or audio information

itself by means of the digital watermarking technique.

[0077] The compression circuit 281 compresses the picture signal by means of the
compression system such as, for example, MPEG2, MPEG4 and AVC/H. 264. Further, the
compression circuit 282 compresses the audio signal by means of the compression system
such as, for example, MPEG audio. The compressed picture and audio signals are supplied
to a multiplexing circuit 283 to be multiplexed and are then supplied to the
encryption/decryption circuit. The subsequent operation is the same as above and the
signals can be stored in the storage device 230 or the memory 221. Thus, the content can be

recorded for a long time in accordance with copyright information efficiently.

[0078] In the embodiment described so far, description has been made to the case where the
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picture and audio signals outputted from the image apparatus 100 are transmitted to the
image display apparatus. Furthermore, the case where two image apparatuses 100 are
connected to each other in the embodiment is now described with reference to Fig. 6. In
Fig. 6, image apparatuses 1 and 2 are both constructed by the image apparatus 100 of the
portable type such as, for example, mobile telephone and digital camera. A connection
cable 10 which is a bidirectional interface connects between respective terminals 101. With
such configuration, the content such as movie transmitted from the base station antenna 20
of mobile telephone and received by the image apparatus 1 can be transmitted to the image
apparatus 2 through the connection cable 10 and can be displayed in the display device 160
of the image apparatus 2. Further, the audio output device 161 of the image apparatus 2 can
be used to output the audio signal. Moreover, when the content stored in the storage device
130 of the image apparatus 1 is transmitted, desired content can be read out from the storage
device 130 on the basis of control signal from the image apparatus 2 and can be decrypted
by the encryption/decryption circuit 140. Then, the encryption circuit 171 subjects the
content to encryption processing required to transmit the content externally and then the
content is outputted through the interface 172 and the terminal 101. Control signals from
the image apparatus 2 at this time contain mutual authentication for confirming that the
image apparatuses 1 and 2 are regular apparatuses, synchronous control signal for
synchronizing with signal processing, transmission request signal and identification signal
indicating the image apparatus 1. Furthermore, the control signal is also transmitted from

the image apparatus 1 to the image apparatus 2.

[0079] The signals which are transmitted and received between the image apparatuses 1 and
2 may be not only signal received from the base station antenna 20 of mobile telephone but
also broadcast wave received from the broadcasting receiver 180, content stored in the

storage device 130 and content stored in the memory 121.

[0080] The image apparatuses 1 and 2 are the same image apparatus 100, for example. The
image apparatuses are connected to each other by means of the bidirectional interface as
described above. Information such as picture and audio signals is transmitted from the
image apparatus 1 to the image apparatus 2 and conversely information such as picture and
audio signals is also transmitted from the image apparatus 2 to the image apparatus 1. The

direction of transmitting information from the image apparatus 1 to the image apparatus 2 is
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defined to "up" and conversely the direction of transmitting information from the image
apparatus 2 to the image apparatus 1 is defined to "down". Itis a matter of course that
opposite directions are defined to "up" and "down". The bidirectional interface for
connecting the image apparatuses 1 and 2 to each other has asymmetric transmission rates
in up and down directions, that is, the transmission rates are different in up and down
directions. When information such as picture and audio signals of wide band is transmitted
in the up direction, that is, from the image apparatus 1 to the image apparatus 2, a control
signal of narrow band (as compared with picture and audio signals) is transmitted from the
image apparatus 2 to the image apparatus 1. To the contrary, when information such as
picture and audio signals is transmitted in the down direction, that is, from the image
apparatus 2 to the image apparatus 1, a control signal of narrow band is transmitted from the
image apparatus 1 to the image apparatus 2. Accordingly, the transmission rate in the
direction of transmitting picture and audio signals of wide band is set to be high whereas the
transmission rate in the direction of transmitting the control signal of narrow band is set to
below. In this manner, in the embodiment, since information and signal having different
bands in the up and down directions are transmitted between a plurality of different image
apparatuses, the picture signal requiring the wide band for transmission and the control
signal capable of being transmitted in the narrow band can be used in the limited frequency
band simultaneously, so that the use efficiency of radio waves is improved. Further, the
control signal is transmitted not only from one apparatus but also from the opposite
apparatus if necessary.

[0081] Fig. 7 illustrates a schematic diagram of the image display apparatus 200 and the
image apparatus 100 connected by radio in the first embodiment. In Fig. 7, for
simplification of description, other elements except the input/output interface 210 and the
interface 172 are not shown. In this manner, the bidirectional interface for connecting the
image apparatuses to each other is not limited to wired cable and the bidirectional interface
may be constructed by radio. In this case, the degree of freedom for disposition of

apparatuses is increased.

[0082] Fig. 8 illustrates the image apparatus 100 and the image display apparatus 200
connected by radio. In Fig. 8, the image apparatus 100 and the image display apparatus 200
are the same as those shown in Figs. 1 and 2. For simplification of description, in Fig. 8,

the only interface circuit 172 is shown as constituent elements of the image apparatus 100

-17 -

Exhibit 1002
TCL v. Maxell - IPR2025-00134
Page 336 of 398



10

15

20

25

30

and other constituent elements are not shown. Furthermore, the only input/output interface
210 is shown for the image apparatus 200 and other constituent elements are not shown.
The interface circuit 172 and the input/output interface 210 are both the bidirectional
interface and have asymmetric transmission rates in the up and down directions similarly to
the above. In Fig. 8, channels for transmitting picture signal, audio signal and control
signals indicating protection of copyright for content and restriction conditions of copy are
formed between antennas 81 and 84 and between antennas 82 and 85. In contrast, the

channel between antennas 83 and 86 is to transmit an inter-apparatus control signal.

[0083] Moreover, bit selection circuits 811 and 812 are supplied with picture signal, audio
signal, control signals indicating protection of copyright for content and restriction
conditions of copy and inter-apparatus control signal. In regard to the above-mentioned
modulation/demodulation system, the QPSK modulation/demodulation system has high
tolerance to transmission error as compared with the 64-QAM modulation/demodulation
system. On the other hand, in regard to the transmission efficiency, the 64-QAM
modulation/demodulation system has the efficiency higher than the QPSK
modulation/demodulation system. Description is made to the case where picture and audio
signals and control signals indicating protection of copyright for content and restriction
conditions of copy are transmitted from the image apparatus 100 to the image display
apparatus 200. The direction of transmitting information from the image apparatus 100 to
the image display apparatus 200 is defined to be up and conversely the direction of
transmitting information from the image display apparatus 200 to the image apparatus 100

is defined to be down.

[0084] In order to make the image apparatus 100 transmit information, a carrier wave
detection circuit (not shown) examines whether use channels are already occupied by other
apparatuses or not. Detection of carrier wave is performed by detecting whether the carrier
wave exists in a predetermined frequency band during a predetermined period or not. When
the carrier wave detection circuit detects that other apparatuses use the channels, the carrier
wave detection circuit examines an idle state of channel again after a while. Thereafter,
when the detection circuit detects that the channel is not used by other apparatus, the
detection circuit notifies the microprocessor 115 of the image apparatus 100 that the

channel is empty. The microprocessor 115 outputs a channel use request signal as the inter-
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apparatus control signal through a QPSK modulation/demodulation circuit 803 to ensure the
use right of the channel. Then, the microprocessor 115 sends a transmission request signal
to the bit selection circuit 811. An error control circuit 843 adds error control bit for
detection and correction of error to the transmission request signal to be transmitted to the
QPSK modulation/demodulation circuit 803. The QPSK modulation/demodulation circuit
803 subjects signal to QPSK modulation and transmits radio signal to the image display
apparatus 200 through the antenna 83. On the other hand, the image display apparatus 200
subjects the radio signal received by the antenna 86 to QPSK demodulation by means of a
QPSK modulation/demodulation circuit 806 and subjects the demodulated signal to error
detection and correction control by means of an error control circuit 847, so that the image
display apparatus 200 outputs the inter-apparatus control signal to be transmitted to the bit

selection circuit 812.

[0085] The microprocessor of the image display apparatus 200 decodes the received inter-
apparatus control signal and receives apparatus category information (for identifying a
category indicating whether the apparatus is a display apparatus or a recording apparatus)
concerning the image apparatus 100 and an apparatus identification number of the image
apparatus 100 together with the transmission request signal from the image apparatus 100.
Inquiry as to whether connection to the image apparatus 100 is made or not is displayed in
the display screen of the image display apparatus 200 and accordingly the user issues an
instruction for permitting the connection in response to the displayed inquiry by means of
an input device such as a remote-control device of the image display apparatus 200. Then,
mutual apparatus category information and identification numbers for identifying mutual
apparatuses are exchanged between the image apparatus 100 and the image display
apparatus 200 and information for observing the protection of copyright for content and
restriction conditions of copy is also exchanged, so that when there is no problem, mutual
connection is permitted. When the mutual apparatuses are input-only apparatus or when
connection has no meaning as in case of an output-only apparatus or when the protection of
copyright for content or restriction conditions of copy are violated, connection is stopped
and indication to that effect is displayed in the respective apparatuses. The following
description is made to the case where there is no problem in regard to the protection of

copyright for content and the restriction conditions of copy.
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[0086] Two bits from the most significant bit (MSB) of the picture signal among picture
signal, audio signal and control signal indicating protection of copyright for content and
restriction conditions of copy relative to the signals are selected and control bit for error
detection and correction is added to the two bits by an error control circuit 841 to be
transmitted to a QPSK modulation/demodulation circuit 801. The QPSK
modulation/demodulation circuit 801 subjects this signal to QPSK modulation and sends
out the radio signal from the antenna 81. An error control circuit 842 adds control bit for
error detection and correction to remaining bits from third to eighth bits to be transmitted to
a 64-QAM modulation/demodulation circuit 802. This signal is subjected to 64-QAM
modulation by the 64-QAM modulation/demodulation circuit 802 to be transmitted from the

antenna 82 as a radio signal.

[0087] In the image display apparatus 200, the QPSK modulation/demodulation circuit 804
subjects the signal received by the antenna 84 to QPSK demodulation and an error control
circuit 845 subjects the signal to error control. Then, the higher-order two bits of the picture
signal is supplied to the bit control circuit 812. A 64-QAM modulation/demodulation
circuit 805 subjects the remaining signal received by the antenna 85 to 64-QAM
demodulation and an error control circuit 846 subjects the signal to error control. Then, the

signal is supplied to the bit control circuit 812.

[0088] The inter-apparatus control signal is now described. When the inter-apparatus
control signal is transmitted in the down direction, that is, from the image display apparatus
200 to the image apparatus 100, the inter-apparatus control signal is transmitted from the bit
selection circuit 812 through the error control circuit 847 to the QPSK
modulation/demodulation circuit 806, in which the signal is modulated to be outputted from
the antenna 86. The image apparatus 100 receives the signal by the antenna 83 to be
supplied to the QPSK modulation/demodulation circuit 803, in which the signal is subjected
to QPSK demodulation and the demodulated signal is subjected to error detection and
correction by the error control circuit 843 to be transmitted to the bit selection circuit 811.
To the contrary, when the inter-apparatus control signal is transmitted in the up direction,
that is, from the image apparatus 100 to the image display apparatus 200, the inter-apparatus
control signal is transmitted from the bit selection circuit 811 through the error control

circuit 843 to the QPSK modulation/demodulation circuit 803, in which the signal is
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modulated to be outputted from the antenna 83. The image display apparatus 200 receives
the signal by the antenna 86 to be supplied to the QPSK modulation/demodulation circuit
806, in which the signal is subjected to QPSK demodulation and the demodulated signal is
subjected to error detection and correction by the error control circuit 847 to be transmitted
to the bit selection circuit 812. By configured as above, the apparatuses can effectively
reduce malfunction for the inter-apparatus control signal important in construction of the

system even in circumstances having increased noise.

[0089] In the configuration of the embodiment, the higher-order two bits of the digital
signal can be transmitted with excellent noise-resistant performance although the
transmission rate thereof is low. That is, two bits of the picture signal are taken out in order
from the most significant bit (MSB) thereof by utilizing the fact that higher bits of the
picture signal greatly influences the picture quality and the transmission path using the
QPSK modulation is assigned to the information to reduce deterioration of the picture
quality. Incidentally, in the system in which audio information is more important than
picture information, the transmission path using the QPSK modulation can be assigned to

two important bits (for example, high 2 bits) of the audio signal.

[0090] Moreover, when man recognizes a picture, there is a tendency of being relatively
unconcerned about the high frequency components in the horizontal and vertical directions
of the picture screen as compared with the low frequency components thereof. Further,
man's eyes tend not to follow quick motion of an object moving on the picture screen. The
tendencies may be utilized to divide the frequency components in the horizontal direction of
the picture screen into the low frequency components and the high frequency components,
so that the QPSK modulation may be used for the low frequency components and the 64-
QAM modulation may be used for the high frequency components. By doing so, noise
tolerance is enhanced for important information, so that the whole transmission capacity can
be ensured in the limited transmission band. Similarly, the frequency components in the
vertical direction of the picture screen may be also divided into the low frequency
components and the high frequency components, so that the QPSK modulation may be used
for the low frequency components and the 64-QAM modulation may be used for the high
frequency components. Thus, noise tolerance is enhanced for important information, so that

the whole transmission capacity can be ensured in the limited transmission band. Treatment
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of the frequency components in the horizontal direction of the picture screen can be
combined with that in the vertical direction, so that noise tolerance can be enhanced for

desired important information.

[0091] In the foregoing description, the error control circuits 841, 842 and 843 add error
control information to bits inputted thereto, although bits inputted to the error control
circuits 841, 842 and 843 may be treated as one word, so that error control information may
be added to this one word. By configured thus, the error control circuit can be formed

simply.

[0092] In the configuration shown in Fig. 8, for example, a plurality of still pictures
photographed by the image apparatus 1 are switched at predetermined periods of one
second, for example, to be transmitted to the image display apparatus 200 or the image
apparatus 2, so that the plurality of transmitted still pictures can be displayed in the image
display apparatus 200 or the image display 2. The image display apparatus 200 or the
image display 2 transmits a picture request signal for transmitting picture to the image
apparatus 1, so that the image apparatus 1 switches the plurality of still pictures to transmit
the still picture to the image display apparatus 200 or the image apparatus in response to the
picture request signal. By configured thus, when the picture cannot be reproduced by the
image display apparatus 200 or the image apparatus 2, the picture request signal is
transmitted to the image apparatus 1 again, so that the transmission can be repeated until the
picture can be received correctly. Even in this case, the picture request signal uses the

QPSK modulation and accordingly noise-resistant performance is satisfactory.

[0093] Referring now to Fig. 10, an embodiment for getting a picture from the image
apparatus 1 by means of the picture request signal to display it in the display apparatus is
described. In the embodiment, the plurality of still pictures photographed by the image
apparatus 1 are switched to be displayed in the image display apparatus 200 by way of

example, although the pictures may be displayed in the image apparatus 2 similarly.

[0094] Fig. 10 illustrates an embodiment of the display apparatus constructed to display still
pictures from the image apparatus 1. In this embodiment, a television display apparatus

having a high definition (HD) display 1002 is used as the display apparatus. In Fig. 10, an
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image apparatus 1020 is concretely digital camera, mobile telephone, game machine,
personal medium player or the like. In the embodiment, the image apparatus 1020 transmits
still pictures to the image display apparatus 200 (television display apparatus) through two
interfaces. One is HDMI for transmitting still picture as baseband picture information and
the other is USB (Universal Serial Bus) for transmitting still picture as compressed picture
information. The compressed picture information transmitted by USB is supposed to be

compressed in JPEG format.

[0095] Configuration and operation of the image apparatus 1020 are first described. When
the image apparatus 1020 transmits still picture of compressed picture information, the
image apparatus 1020 reads out still picture compressed in JPEG format from a memory
1018 formed by a flash memory, for example. The still picture is supplied to a USB
terminal 1012 constituting a first input device of the image display apparatus 200 from a
USB mass storage interface circuit 1019 without performing signal processing such as

extension processing.

[0096] On the other hand, when the image apparatus 1020 transmits still picture of
baseband picture information, the image apparatus 1020 first reads out the still picture from
the memory 1018. Since the still picture is compressed in the JPEG format, the still picture
is subjected to signal processing for extending the compressed picture by means of a signal
processing circuit 1016 to produce baseband picture information. The baseband picture
information is transmitted from HDMI interface circuit 1017 to HDMI terminal 1005

constituting a second input device of the image display apparatus 200.

[0097] Then, configuration and operation of the image display apparatus 200 is described.
The still picture of compressed picture information inputted to the USB terminal 1012
constituting the first input device is supplied to an image processing circuit 1006 through a
USB host interface circuit 1011. The image processing circuit 1006 includes JPEG data file
access circuit 1010, JPEG decoder circuit 1009, resize and effect addition circuit 1008 and
image stream signalization circuit 1007. The still picture inputted to the USB terminal 1012
is supplied to the JPEG decoder circuit 1009 through the JPEG data file access circuit 1010,
in which the still picture compressed in the JPEG format is decoded, that is, extended. The

extended still picture is supplied to the resize and effect addition circuit 1008 to change the
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display size (numbers of pixels in horizontal and vertical directions) and is subjected to
desired effect processing (for example, rotation processing). The still picture subjected to
change of size and the like by the resize and etfect addition circuit 1008 is converted into a
picture signal for display by the image stream signalization circuit 1007 and is supplied to
the HD display 1002 through a switching circuit 1003. Thus, the compressed still picture
inputted through the USB host interface circuit 1011 is displayed in the HD display 1002.

[0098] In the embodiment, the first input device to which the compressed picture
information is inputted includes LAN terminal 1014 capable of being connected to various
network 1015 such as radio LAN, wired LAN and Internet. Accordingly, in the
embodiment, the compressed picture can be obtained through not only USB interface but
also network 1015. The compressed picture information inputted to the LAN terminal 1014
is supplied to the image processing circuit 1006 through LAN and DLNA (Digital Living
Network Alliance) interface circuit. The processing in the image processing circuit 10006 is
the same as the processing to the compressed picture information inputted through the USB

terminal 1012 as described above and repeated description thereof is omitted.

[0099] On the other hand, the still picture of baseband picture information inputted to the
HDMI terminal 1005 constituting the second input device is subjected to predetermined
decode processing (encryption release processing) by means of HDMI interface/decoder
circuit 1004. The still picture subjected to the encryption release processing is supplied to
the HD display 1002 through the switching circuit 1003 and is displayed in the HD display
1002.

[0100] The switching circuit 1003 selects any one of the still picture inputted to the HDMI
terminal 1005 and the still picture inputted to the USB terminal or LAN terminal 1014 to be
supplied to the HD display 1002 and is controlled by operator's operation of the remote-
control device for the image display apparatus 200, for example. Accordingly, the user can
select the compressed picture information or baseband picture information in accordance

with user's desire to display it in the HD display 1002.

[0101] In the embodiment, HDMI and USB interfaces are used as the interfaces for

connecting to the image apparatus 1020, although interfaces having other standards may be
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used.

[0102] Supplementary description is made to the HDMI interface before operation of the
embodiment based on the image request signal is described. Fig. 16 shows a configuration
example of the HDMI interface composed of transmission and receiving sides mainly. The
transmission side includes a transmission part 1601 and a transmission side control part
1603 for controlling the transmission part 1601. The transmission part 1601 encodes

picture signals (Y, Pb and Pr) and audio signal to be outputted to the receiving part 1604.

[0103] Moreover, the transmission part 1601 includes TMDS (Transition Minimized
Differential Signaling) encoder circuit 1602, which converts the picture signals (Y, Pb and
Pr) and the audio signal into serial picture data and serial audio data, respectively. On the
other hand, the receiving side includes a receiving part 1604 and a receiving side control
part 1606 for controlling the receiving part 1604. The receiving part 1604 decodes the
picture data and the audio data transmitted from the transmission part 1601 by TMDS
decoder 1605 to reproduce baseband picture data and audio data. A CEC line 1607
constitutes an apparatus control line for transmitting control signal for apparatus and display
specification information named DDC (Display Data Channel) is transmitted through DDC
line 1608. Further, the receiving side transmits HPD (Hot Plug Detect) signal 1609

indicating that transmission-side apparatus is connected to receiving side apparatus.

[0104] Fig. 17 shows an example of a format of a remote-control code transmitted through
the CEC line 1607. As shown in Fig. 17, the remote-control code is of 48-bit length and
includes a maker code of 16 bits for identifying a maker and an apparatus code of 12 bits for
identifying an apparatus such as an apparatus kind number and a manufacture's serial
number of the apparatus. The format of the remote-control code may be any format except
Fig. 17. Furthermore, the remote-control code is not limited to 48-bit length and may be of
any bit length. Next, an example of the method of transmitting the remote-control code
through the CEC line is described with reference to Fig. 18. First, when the image
apparatus is connected to the display apparatus, the HPD signal 1609 indicating that the
image apparatus has been connected to the display apparatus is transmitted from the display
apparatus to the image apparatus. Then, the display apparatus 200 reads in the maker code

and the apparatus code of the image apparatus through the CEC line 1607 of HDMI cable.
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The read-in maker code and apparatus code are stored in the display apparatus 200 together
with a receiving interface number. The maker code and the apparatus code may be stored in
memory of microcomputer not shown, for example, of the display apparatus 200. When
another HDMI cable is connected, the HDMI cable is subjected to the same processing, in
which the maker code and the apparatus code thereof are stored in the display apparatus
together with a receiving interface number. The read-in maker code and apparatus code are
stored as a table shown in Fig. 19. By configured thus, even when makers of the display
apparatus 200 and the image apparatus 1020 connected to each other are different, for
example, communication therebetween can be established with reference to the stored
maker code and apparatus code, so that the image apparatus 1020 can control the display
apparatus 200 and the display apparatus 200 can transmit display specification information

(DDC) to the image apparatus 1020.

[0105] Returning to Fig. 10 again, operation of the embodiment based on the image request
signal is described. In Fig. 10, the user operates the input device such as remote-control
device and keyboard of the image display apparatus 200, so that the input device issues a
control command to change the mode to a display mode for displaying the still picture as
described above. In accordance with the control command, the JPEG data file access circuit
1010 of the image display apparatus 200 transmits the image request signal so that the still
picture of compressed picture information is outputted to the external image apparatus 1020
through the USB host interface circuit 1011 and the USB terminal 1012. In other words, in
this example, the JPEG data file access circuit 1010 functions as a transmission part for
transmitting the image request signal to the external image apparatus 1020. The image
request signal is transmitted at predetermined intervals (for example, at intervals of one
second) from the image display apparatus 200 to the image apparatus 1020. The image
apparatus 1020 outputs the still picture data stored in the memory 1018 through the USB
mass storage interface circuit 1019 in response to the image request signal. The USB host
interface circuit 1011 takes in the still picture data from the USB terminal 1012. Thereafter,
the JPEG decoder circuit 1009 decodes the read-in JPEG data to be restored to original
picture data. The picture data is subjected to resize and effect processing by means of the
resize and effect addition circuit 1008 to be converted into the picture signal for display by

the image stream signalization circuit 1007 and be displayed in the HD display 1002.
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[0106] The processing from the transmission of the image request signal to the conversion
processing of the picture signal for display by the image stream signalization circuit 1007 is
repeated at predetermined intervals (for example, one second) to thereby perform the
picture display method named a slide show of changing over a plurality of still pictures
obtained from the image apparatus 1020 at predetermined intervals and displaying them. It
is a matter of course that the interval is not limited to one second and may be any intervals
and can be changed properly by the user by means of the input device. The image request
signal may be outputted repeatedly until all still pictures are read out from the image
apparatus 1020, although a predetermined period (for example, ten second to one minute)
may be defined and the image request signal may be transmitted at predetermined intervals

during the predetermined period.

[0107] Furthermore, the microcomputer (not shown) of the image display apparatus 200 can
also transmit the image request signal to the image apparatus 1020 through the HDMI
interface/decoder circuit 1004 and the HDMI terminal 1005. In this case, since the HDMI
interface is an interface of transmitting moving picture, moving picture which is not

changed temporally is transmitted as far as there is no specified control.

[0108] First, the user operates the input device such as remote-control device and keyboard
of the image display apparatus 200 to output the control command from the input device so
that the mode is changed to the display mode. The HDMI interface/decoder circuit 1004
transmits the image request signal to the image apparatus 1020 through the CEC line of the
HDMI terminal 1005 in response to the control command. That is, in this example, the
HDMI interface/decoder circuit 1004 functions as the transmission part for transmitting the
image request signal to the external image apparatus 1020. The image request signal is
transmitted from the image display apparatus 200 to the image apparatus 1020 at
predetermined periods (for example, at intervals of one second) during several seconds to
one minute, for example, in the same manner as above. The image apparatus 1020 converts
still picture data stored in the memory 1018 into a signal format displayable as moving
picture by means of the signal processing circuit 1016 in response to the image request

signal to be outputted through the HDMI interface circuit 1017,

[0109] The image display apparatus 200 receives the data through the HDMI terminal 1005
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and the HDMI interface/decoder circuit 1004 to be displayed in the HD display. This
processing is performed repeatedly at predetermined intervals, so that the picture display
named a slide show can be performed similarly. The time interval may be changed properly
by the user. The image request signal may be outputted repeatedly until all still pictures are
read out from the image apparatus 100 or the image request signal may be transmitted at

predetermined intervals during a predetermined period as described above.

[0110] Furthermore, the method of displaying the picture information from the image
apparatus 1020 in the image display apparatus 200 has been described so far, although even
when the picture information exists in the network 1015, the slide show display can be
performed in the same manner. In this case, the JPEG data file access circuit 1010 of the
image display apparatus 200 receives the control command from the input device and
transmits it to the network 1015 through the LAN and DLNA interface circuit 1013 and the
LAN terminal 1014. At this time, an address (for example, IP address) in the network of the
image apparatus connected to the network is added to the image request signal. The picture
signal corresponding to the address added to the image request signal is still picture data
transmitted as compressed picture information responsive to the image request signal. The
still picture data is supplied through the LAN terminal 1014 and the LAN and DLNA
interface circuit 1013 to the JPEG decoder circuit 1009. The subsequent processing is the
same as the processing for the still picture inputted to the USB terminal 1012 and

accordingly repeated description thereof is omitted.

[0111] In order to realize the network function, in the embodiment, the LAN terminal 1014
and the LAN and DLNA interface 1013 are provided, although the HDMI interface or the

USB interface may be expanded to have the same function.

[0112] Fig. 11 illustrates another embodiment according to the present invention. In Fig.
11, the same constituent elements as those shown in Fig. 10 are designated by the same
reference numerals as those of Fig. 10. The configuration of Fig. 11 is different from that of
Fig. 10 in that signal routes from the USB terminal 1012 and the LAN terminal 1014 in the
display apparatus of Fig. 10 are deleted. Furthermore, the configuration of Fig. 11 is also
different from that of Fig. 10 in that a PTP (Picture Transfer Protocol) (protocol for

connecting a digital camera and a personal computer (PC) through USB to make transfer
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and control of picture) control circuit 1101 and a LAN interface circuit 1102 are newly
provided instead of the USB mass storage interface circuit 1019 in the image apparatus
1020. Operation for the route of the HDMI terminal is the same in Figs. 10 and 11, so that
the slide show can be performed. When the configuration of Fig. 11 is used, the
configuration of the display apparatus 200 is simplified and complicated connection is not
required. Accordingly, user's convenience is improved. In other words, the embodiment
can be applied to the configuration having only the first input device, that is, it can be
applied even to the configuration in which still picture of baseband picture information is
displayed. Moreover, in this example, one system of the HDMI interface is provided,

although two or more systems thereof may be provided.

[0113] Furthermore, another display aspect in the image display apparatus 200 of a plurality
of still pictures photographed by the image apparatus 1 is now described with reference to
Fig. 10. In such a display aspect, the plurality of still pictures are displayed on a reduced

scale in one picture screen of the HD display 1002 simultaneously.

[0114] In Fig. 10, the JPEG data file access circuit 1010 of the image display apparatus 200
transmits an image acquirement request of still picture to the image apparatus 1020 through
the USB host interface circuit 1011 and the USB terminal 1012. The image apparatus 1020
outputs still picture data of compressed picture information stored in the memory 1018
through the USB mass storage interface circuit 1019 in response to the image acquirement
request. The USB host interface circuit 1011 reads in the still picture data through the USB
terminal 1012. Thereafter, the JPEG decoder circuit 1009 JPEG-decodes the read-in JPEG
data to restore original picture data. The resize and effect addition circuit 1008 subjects the
picture data to resize and effect processing to be temporarily stored as picture in a place
corresponding to a display position 1 of Fig. 12. Similarly, the JPEG data file access circuit
1010 transmits an image acquirement request of next still picture to the image apparatus
1020 through the USB host interface circuit 1011 and the USB terminal 1012. The image
apparatus 1020 outputs still picture data of next compressed picture information stored in
the memory 1018 through the USB mass storage interface circuit 1019 in response to the
image acquirement request. The USB host interface circuit 1011 reads in the still picture
data through the USB terminal 1012. Thereafter, the JPEG decoder circuit 1009 JPEG-

decodes the read-in JPEG data to restore original picture data. The resize and effect
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addition circuit 1008 subjects the picture data to resize and effect processing to be
temporarily stored as picture in a place corresponding to a display position 2 of Fig. 12.

The processing from transmission of the image acquirement request to temporary storage of
picture is performed repeatedly 12 times, for example, so that a plurality of still pictures
named thumbnail display can be displayed together as shown in Fig. 12. This processing is
performed by transmitting to the image apparatus 1020 the image acquirement requests 12

times during a predetermined period (for example, during one second or less).

[0115] When there are 12 or more still pictures in the image apparatus 1020, thumbnail
display is made every 12 pictures. In such a display method, since a plurality of pictures
can be viewed simultaneously, it is convenient that difference in color and subtle difference

in scenes can be understood easily.

[0116] In the embodiment, in order to explain the operation simply, the single image
apparatus 1020 is connected, although two image apparatuses 1020 can be connected and
accordingly the two image apparatuses can be used to view 6 pictures, for example, in the
respective image apparatuses in parallel simultaneously. By doing so, differences in color
and brightness due to scattering of two image apparatuses 1020 and difference in
photographing conditions can be confirmed and accordingly necessary picture can be

selected from pictures displayed in two image apparatuses easily.

[0117] The display function can be realized even by using the configuration of Fig. 11.
Operation has the same effect in Figs. 10 and 11 and a plurality of still pictures
photographed by the image apparatus 1 can be displayed together. When the configuration
of Fig. 11 is used, the configuration of the display apparatus 200 is simplified and
complicated connection is not required. Accordingly, user's convenience is enhanced. In
this case, a memory for combining a plurality of small pictures is required, although the
plurality of small pictures may be previously combined in the memory 1018 of the image
apparatus 1020 and then transmitted to the image display apparatus 200 or a memory (not
shown) may be provided after the HDMI interface circuit and the decoder circuit 1004 and
the small pictures may be stored in the memory. Either configuration is used to attain the

same effects as Fig. 10.
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[0118] In the above description, the number of still pictures displayed simultaneously is 12,
although the still pictures may be displayed in two rows in the vertical direction and in three
columns in the horizontal direction as shown in Fig. 13. Furthermore, as shown in Fig. 14,
the still pictures may be displayed in three rows in the vertical direction and in three
columns in the horizontal direction. When the division number as shown in Figs. 13 and 14
is used, the resolution of the HD display 1002 is 1080 x 1920. Accordingly, the resolution
of a single small picture is about 300 x 500, so that difference in picture can be easily
recognized. Moreover, when the small picture itself becomes smaller, flicker occurs in the
picture screen, although the division of Figs. 13 and 14 can be used to reduce the flicker.
On the other hand, when pictures from a digital camera are inputted in case where the
division of Fig. 12 is used, the pictures can be arranged to be displayed together in the HD
display 1002 having the aspect ratio of 16:9 effectively since the aspect ratio of the pictures
is substantially 4:3. Even when the pictures are arranged to be displayed together as shown
in Figs. 13 and 14, the substantially same effect can be attained, although there is an area

where picture is not displayed slightly.

[0119] Attribute information such as rotation information of picture and miss-elimination
preventing lock information for prevention of miss-elimination is added to the pictures
stored in the memory 1018 of the image apparatus 1020. In the embodiment, the attribute
information is adapted to be sent from the image display apparatus 200 through the HDMI
terminal 1005 to the image apparatus 1020 by operation of remote-control device or
keyboard of the image display apparatus 200 to be stored in the memory 1018. Fig. 15
shows an example of a management table of the attribute information stored in the memory
1018. As shown in Fig. 15, the attribute information concerning propriety of elimination
lock and rotation angle can be added to each of the plurality of still pictures stored in the
memory 1018 of the image apparatus 1020 in accordance with signal from the image
display apparatus 200. In such configuration, since the apparatus directly controlled by the
user is always the image display apparatus 200, the user can control miss-elimination
preventing lock and rotation of picture by the same operation even if any image apparatus
1020 is connected, so that the user is not required to memorize complicated operation for

each image apparatus 1020 and the convenience is improved.

[0120] In the embodiment shown in Fig. 8, the encryption processing is not described in
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detail, although the encryption circuit 171 and the interface circuit 172 can be combined to
perform processing as shown in Fig. 9. Fig. 9 illustrates an example of configuration for
performing encryption processing in the system shown in Fig. 8. The system of Fig. 9
includes encryption/decryption circuits 821 to 826, interface circuits 830 and 831 containing

encryption processing and error control circuits 841, 842, 843, 845, 846 and 847.

[0121] Similarly to the example of Fig. 8, in an example shown in Fig. 9, predetermined
bits are selected by bit selection circuit 811 and subjected to error control by respective
error control circuits 841, 842. Thereafter, the error controlled bits are subjected to
encryption processing by the encryption/decryption circuits 821, 822 to be inputted to the
QPSK modulation/demodulation circuit 801 and the 64-QAM modulation/demodulation
circuit 802. The signals demodulated by the QPSK modulation/demodulation circuit 804
and the 64-QAM modulation/demodulation circuit 805 are inputted to the
encryption/decryption circuits 824 and 825, in which the encrypted signal is decrypted.
Then, the decrypted signals are subjected to bit combination by the bit selection circuit 812.
By performing such processing, signal processing can be performed in accordance with
importance of information and important information is difficult to mistake, so that

deterioration in picture quality is reduced and the signal can be transmitted effectively.

[0122] Moreover, reversible sign can be combined with the encryption/decryption circuits
821 to 826, so that more efticient transmission can be attained. In the example shown in
Fig. 9, for example, before the encryption processing is performed by the
encryption/decryption circuits 821 to 823, bits to be transmitted are reduced by reversible
arithmetic sign using statistical property, for example, and then the encryption processing is
performed. In the image display apparatus 200, after decryption processing is performed by
the encryption/decryption circuits 824 to 826, the reversible sign corresponding to the
encryption/decryption circuit 821 to 823 is decrypted. Thereafter, the error control circuits
845 to 847 perform error detection and correction and the bit selection circuit 812 performs
bit combination. Since the combination with the reversible signal can reduce the
transmission rate of information to be transmitted, transmission can be performed
efficiently.

[0123] Furthermore, supplementary description is made to encryption. When AES
(Advanced Encryption Standard) 128-bit encryption processing is used for all of the
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encryption circuits, protection processing having high security can be performed. When

AES 128-bit encryption processing is used for the content encryption circuit 821 and DES
(Data Encryption Standard) encryption processing is used for other encryption circuits, the
system in which protection of content important as the system is balanced with processing

efficiency is configured easily.

[0124] Furthermore, transmission of baseband signal and transmission of compressed signal
may be switched in accordance with the inter-apparatus control signal. By configured in
this manner, when the compressed signal is transmitted in response to a request of
protection of content, QPSK modulation is used to make transmission, so that transmission
having excellent error tolerance in the transmission path can be attained. Further, when the
baseband signal is transmitted, transmission having excellent transmission efficiency can be

performed by 64-QAM modulation.

[0125] Operation of the image apparatus 100 and the image display apparatus 200 in Fig. 9
is basically the same as that of the image apparatus 100 and the image display apparatus 200
in Fig. 8. In order to make the image apparatus 100 perform transmission, first, a carrier
wave detection circuit (not shown) examines whether use channels are already occupied by
other apparatuses or not. Detection of carrier wave is performed by detecting whether the
carrier wave exists during a predetermined period in a predetermined frequency band or not.
When the carrier wave detection circuit detects that other apparatuses use the channels, the
carrier wave detection circuit examines an idle state of channel again after a while.
Thereafter, when the detection circuit detects that the channel is not used by other
apparatus, the detection circuit notifies the microprocessor 115 of the image apparatus 100
that the channel is empty. The microprocessor 115 outputs a channel use request signal as
the inter-apparatus control signal through QPSK modulation/demodulation circuit 803 to
ensure the use right of channel. Then, the microprocessor 115 sends a transmission request
signal to the bit selection circuit 811.

[0126] An error control circuit 843 adds error control bit for error detection and correction
to the transmission request signal and the encryption/decryption circuit 823 encrypts the

signal to be transmitted to the QPSK modulation/demodulation circuit 803.

[0127] The QPSK modulation/demodulation circuit 803 subjects the signal to QPSK
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modulation and transmits radio signal to the image display apparatus 200 through the
antenna 83. On the other hand, the image display apparatus 200 subjects the radio signal
received by the antenna 86 to QPSK demodulation by means of QPSK
modulation/demodulation circuit 806 and encryption/decryption circuit 826 decrypts the
encrypted signal. The decrypted signal is subjected to error detection and correction control
by means of the error control circuit 847, so that the inter-apparatus control signal is
outputted to be transmitted to the bit selection circuit 812. The microprocessor of the image
display apparatus 200 decodes the received inter-apparatus control signal and receives
apparatus category information (for identifying a category indicating whether the apparatus
is a display apparatus or a recording apparatus) concerning the image apparatus 100 and an
apparatus identification number of the image apparatus 100 together with the transmission
request signal from the image apparatus 100. Inquiry as to whether connection to the image
apparatus 100 is made or not is displayed in the display screen of the image display
apparatus 200 and accordingly the user issues an instruction for permitting the connection in
response to the displayed inquiry by means of an input device such as a remote-control
device of the image display apparatus 200. Then, mutual apparatus category information
and identification numbers for identifying mutual apparatuses are exchanged between the
image apparatus 100 and the image display apparatus 200 and information for observing the
protection of copyright for content and restriction conditions of copy is also exchanged, so
that when there is no problem, mutual connection is permitted. When the mutual
apparatuses are input-only apparatus or when connection has no meaning as in case of an
output-only apparatus or when the protection of copyright for content or restriction
conditions of copy are violated, connection is stopped and indication to that effect is
displayed in the respective apparatuses. Thus, when there is no problem in the protection of
copyright for content and restriction conditions of copy, connection is made and picture and
audio signals are transmitted from the image apparatus 100 to the image display apparatus
200.

EMBODIMENT 2
[0128] Fig. S is a block diagram schematically illustrating an image display apparatus 200
according to a second embodiment of the present invention. Fig. 5 has part common to the
embodiment shown in Fig. 4 and the elements in the common part are designated by the

same reference numerals. Detailed description thereof is omitted. The image display
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apparatus 200 shown in Fig. 5 includes an encryption/decryption circuit 212,
encryption/decryption circuits 245, 290, compression/transcoding circuit 291, 292 and a

copy control circuit 293 constituting a multiplexing circuit.

[0129] In the embodiment shown in Fig. 5, when a baseband signal is inputted from
terminal 201 or 202, the image display apparatus 200 operates in the same manner as the
embodiment shown in Fig. 4. The compression/transcoding circuits 292, 291 operate as
compression circuit for the baseband signal. When a compressed signal is inputted from the
terminal 201 or 202, the signal is supplied through input/output interface 210 to the
encryption/decryption circuit 212, in which encryption necessary for transmission is
decrypted and the decrypted signal is divided into compressed picture signal and
compressed audio signal by demultiplexing circuit 250. Both of the signals are supplied to
copy control circuit 290, which judges whether copy is possible or not on the basis of
information indicating whether copy is possible or not. When copy is possible,
compression/transcoding circuits 291, 292 use compression system having more excellent
compression efficiency to reduce bit rates of compressed picture and audio signals. Output
signals of the compression/transcoding circuits 291, 292 are multiplexed by multiplexing
circuit 293 to be inputted to encryption/decryption circuit 245. When the copy control
circuit 290 detects that copy is permitted, the encryption/decryption circuit 245 subjects the
input signal to encryption processing for storage and stores it in storage device 230 and/or
memory 221. When the stored signal is reproduced, the reproduction signal from the
storage device 230 or the memory 221 is decrypted by the encryption/decryption circuit 245
and is divided into picture and audio signals by the demultiplexing circuit 241. Thereafter,
the picture and audio signals are subjected to the same processing as above to be viewed

and listened.

[0130] Even when the signals are viewed and listened while being stored in the storage
device 230 or memory 221, the signal from the multiplexing circuit 293 is inputted through
the encryption/decryption circuit 245 to the demultiplexing circuit 241 to be subjected to the
same processing. In this case, transcoded picture quality can be confirmed. When viewing
and listening are made directly without storing, the signal is inputted from the
encryption/decryption circuit 212 through the encryption/decryption circuit 245 to the

demultiplexing circuit 241, in which the signal is divided into picture and audio signals to
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be subjected to the same processing.

[0131] In the embodiment shown in Fig. 5, even when the compressed signal is inputted,
the signal can be subjected to transcoding to thereby be stored efficiently with higher
compression ratio. Furthermore, in the embodiment, measures for processing the signal,
including the compression circuits 111, 113 are realized by means of circuits by way of
example. However, various circuit elements may be formed by software measures to
realize the above processing and even in this case the same effects can be attained. The

present invention does not limit how the signal processing is realized.

[0132] It should be further understood by those skilled in the art that although the foregoing
description has been made on embodiments of the invention, the invention is not limited
thereto and various changes and modifications may be made without departing from the

spirit of the invention and the scope of the appended claims.
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CLAIMS
1. Animage display apparatus, comprising:
Universal Serial Bus (USB) interface circuitry configured to receive
compressed first image information from a digital camera over a USB cable;
wireless LAN interface circuitry configured to wirelessly receive compressed
second image information from the digital camera over a network;
a decoder configured to decode the compressed first image information
received by the USB interface circuitry or the compressed second image information
received by the wireless LAN interface circuitry; and
a display screen configured to display at least one of first images based on
decoded the first image information and second images decoded the second information
obtained by the decoder,
wherein if displaying the first images on the display screen, based on an
operation on the input device of the image display apparatus for conducting a slide
show,
the USB interface circuitry transmits, over the USB cable, a first signal to
the digital camera for causing the digital camera to output compressed first
image information corresponding to first still pictures, and receives, over the
cable, the compressed first image information corresponding to first still pictures
output from the digital camera,
the decoder decodes the compressed first image information corresponding
to first still pictures received by the USB interface circuitry, and
the display screen displays a slide show at predetermined time intervals with
the first still pictures, as the first images, based on the decoded first image
information obtained by the decoder, and
wherein if displaying the second images on the display screen, based on an
operation on the input device of the image display apparatus for conducting a slide show,
the wireless LAN interface circuitry wirelessly transmits, over the
network, a second signal to the digital camera for causing the digital camera to
output compressed second image information corresponding to second still
pictures, and wirelessly receives, over the network, the compressed second
image information corresponding to second still pictures output from the digital
camera,
the decoder decodes the compressed second image information
corresponding to second still pictures received by the wireless LAN interface

circuitry, and
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the display screen displays a slide show at predetermined time intervals with
the second still pictures, as the second images, based on the decoded second
image information obtained by the decoder.

2. Theimage display apparatus according to claim 1, wherein the predetermined time
intervals for the slide show for the first still pictures or the predetermined time intervals for
the slide show for the second still pictures can be changed by an operation on the input
device of the image display apparatus.

3. The image display apparatus according to claim 1, wherein the input device of the
image display apparatus is a remote controller of the image display apparatus.

4.  The image display apparatus according to claim 1, wherein the first image
information received by the USB interface circuitry from the digital camera and the second
image information received by the wireless LAN interface circuitry from the digital camera
are compressed in JPEG format.

5. The image display apparatus according to claim 1, further comprising:
a decryptor,
wherein the first image information from digital camera or the second image
information from digital camera is encrypted, and
the decryptor decrypts the encrypted first image information from digital camera or
the encrypted second image information from digital camera.

6. The image display apparatus according to claim 1 is a television display apparatus
for receiving and displaying a digital television broadcast program.

7. The image display apparatus according to claim 1, further comprising:
a resizing processor configured to change a number of horizontal pixels and/or a
number of vertical lines of the first still pictures or the second still pictures to be displayed.

8. The image display apparatus according to claim 1, further comprising:
an effect addition processor configured to add a predetermined effect to the first still
pictures or the second still pictures to be displayed.
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9. The image display apparatus according to claim 1, wherein the wireless LAN
interface circuitry wirelessly transmits, over the network, second signal with address
information of the digital camera on the network to the digital camera.

10. The image display apparatus according to claim 9, wherein the address information
of the digital camera on the network is IP address of the digital camera.

11. The image display apparatus according to claim 1, further comprising:
a sound outputting apparatus configured to output sound during the display screen
displays the slide show.

12. The image display apparatus according to claim 11, wherein outputting the sound
includes performing a lipsync operation.

13. The image display apparatus according to claim 1, further comprising:
a demodulator,
wherein the wireless LAN interface circuitry receives a radio signal including the
compressed second image information which is modulated by a predetermined modulation
method, and
the demodulator demodulates the radio signal received by the wireless LAN
interface circuitry based on the predetermined modulation method.

14. The image display apparatus according to claim 1, wherein the first still pictures or
the second still pictures from the digital camera are copy protected or copy guarded.

15.  Animage display apparatus, comprising:

Universal Serial Bus (USB) interface circuitry configured to receive
compressed first image information from a portable video processing apparatus
over a USB cable;

wireless LAN interface circuitry configured to wirelessly receive compressed
second image information from the portable video processing apparatus over a
network;

a decoder configured to decode the compressed first image information
received by the USB interface circuitry or the compressed second image information

received by the wireless LAN interface circuitry;
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a resizing processor; and
a display screen,
wherein at least in the state that the USB interface circuitry connects with the
portable video processing apparatus over the USB cable, based on an operation on the
input device of the image display apparatus for conducting a slide show,
the USB interface circuitry transmits, over the USB cable, a first signal to
the portable video processing apparatus for causing the portable video
processing apparatus to output compressed first image information
corresponding to first still pictures, and receives, over the cable, the compressed
first image information corresponding to first still pictures output from the
portable video processing apparatus,
the decoder decodes the compressed first image information corresponding
to first still pictures received by the USB interface circuitry,
the resizing processor resizes the first still pictures by changing a number of
horizontal pixels and/or a number of vertical lines of the first still pictures obtained
by the decoder, and
the display screen displays a slide show at predetermined time intervals with
the resized first still pictures, and
wherein at least in the state that the wireless LAN interface circuitry connects with the
portable video processing apparatus over the network, based on an operation on the input
device of the image display apparatus for conducting a slide show,
the wireless LAN interface circuitry wirelessly transmits, over the
network, a second signal to the portable video processing apparatus for causing
the portable video processing apparatus to output compressed second image
information corresponding to second still pictures, and wirelessly receives, over
the network, the compressed second image information corresponding to
second still pictures output from the portable video processing apparatus, and
the decoder decodes the compressed second image information
corresponding to second still pictures received by the wireless LAN interface
circuitry,
the resizing processor resizes the second still pictures by changing a
number of horizontal pixels and/or a number of vertical lines of the second still
pictures obtained by the decoder, and
the display screen displays a slide show at predetermined time intervals
with the resized second still pictures.
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16. The image display apparatus according to claim 15, wherein the portable video
processing apparatus is a cellular phone.

17. The image display apparatus according to claim 15, wherein the portable video
processing apparatus is a game machine.

18. The image display apparatus according to claim 15, wherein the portable video
processing apparatus is a digital camera.

19. The image display apparatus according to claim 15, wherein the wireless LAN

interface circuitry is capable of connecting internet and receiving internet content.

20. A method for displaying slide show on a television display apparatus using still

pictures from digital camera, comprising step of:

establishing, by USB interface circuitry, a connection with a digital camera over a USB
cable;

transmitting, over the USB cable, a first signal to the digital camera in response to a
first user's operation regarding to slide show on a remote controller of the television display
apparatus;

receiving, over the USB cable, first still pictures output from the digital camera in
response to the first signal, the first still pictures are compressed;

decoding the received first still pictures;

resizing the decoded first pictures by changing a number of horizontal pixels and/or a
number of vertical lines of the decoded first still pictures;

displaying a slide show at predetermined time intervals with the resized first still
pictures;

establishing, by wireless LAN interface circuitry, a connection with the digital camera
over a network;

wirelessly transmitting, over the network, a second signal with IP address of the digital
camera to the digital camera in response to a second user’s operation regarding to slide show
on the remote controller of the television display apparatus;

wirelessly receiving, over the network, second still pictures output from the digital
camera in response to the second signal, the second still pictures are compressed;

decoding the received second still pictures;
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resizing the decoded second still pictures by changing a number of horizontal pixels
and/or a number of vertical lines of the decoded second still pictures; and

displaying a slide show at predetermined time intervals with the resized second still
pictures.
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ABSTRACT OF THE DISCLOSURE

A display apparatus transmits a picture acquisition request for getting picture
information to an external image apparatus connected through a predetermined interface to
the display apparatus from the external image apparatus at predetermined intervals and gets
a plurality of pieces of picture information from the external image apparatus to be
displayed. The plurality of pictures may be switched at predetermined intervals, for
example, to be displayed, so that the plurality of pictures may be displayed in a so-called
slide show manner. A plurality of pictures for thumbnail may be produced from the
plurality of pieces of picture information and be arranged together to be displayed in one

picture screen of a display device.

68798775V.1
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This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

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

National Stage of an International Application under 35 U.S.C. 371

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

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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Doc Code: TRACK1.REQ

Document Description: TrackOne Request
PTO/AIA/424 (04-14)

CERTIFICATION AND REQUEST FOR PRIORITIZED EXAMINATION
UNDER 37 CFR 1.102(e) (Page 1 of 1)

::ni:/se}nlzl:rrzned TOSthUkl KU R |TA E:;wrr]()):visional Application Number (if
Ivention: DISPLAY APPARATUS

APPLICANT HEREBY CERTIFIES THE FOLLOWING AND REQUESTS PRIORITIZED EXAMINATION FOR
THE ABOVE-IDENTIFIED APPLICATION.

1. The processing fee set forth in 37 CFR 1.17(i)(1) and the prioritized examination fee set forth in
37 CFR 1.17(c) have been filed with the request. The publication fee requirement is met
because that fee, set forth in 37 CFR 1.18(d), is currently $0. The basic filing fee, search fee,
and examination fee are filed with the request or have been already been paid. | understand
that any required excess claims fees or application size fee must be paid for the application.

2. | understand that the application may not contain, or be amended to contain, more than four
independent claims, more than thirty total claims, or any multiple dependent claims, and that
any request for an extension of time will cause an outstanding Track | request to be dismissed.

3. The applicable box is checked below:

I. [v] Original Application (Track One) - Prioritized Examination under § 1.102(e)(1)

i. (a) The application is an original nonprovisional utility application filed under 35 U.S.C. 111(a).
This certification and request is being filed with the utility application via EFS-Web.
---OR---
(b) The application is an original nonprovisional plant application filed under 35 U.S.C. 111(a).
This certification and request is being filed with the plant application in paper.

ii. An executed inventor’s oath or declaration under 37 CFR 1.63 or 37 CFR 1.64 for each
inventor, or the application data sheet meeting the conditions specified in 37 CFR 1.53(f)(3)(i) is
filed with the application.

Il. [ ] Request for Continued Examination - Prioritized Examination under § 1.102(e)(2)

i. A request for continued examination has been filed with, or prior to, this form.

ii. If the application is a utility application, this certification and request is being filed via EFS-Web.

iii. The application is an original nonprovisional utility application filed under 35 U.S.C. 111(a), oris
a national stage entry under 35 U.S.C. 371.

iv. This certification and request is being filed prior to the mailing of a first Office action responsive
to the request for continued examination.

v. No prior request for continued examination has been granted prioritized examination status
under 37 CFR 1.102(e)(2).

signature/JONN R Mattingly/ bate OEPtEMbeEr 20, 2019
e 90NN R. Mattingly e onen umber S U293

Note: This form must be signed in accordance with 37 CFR 1.33. See 37 CFR 1.4(d) for signature requirements and certifications.
Submit multiole forms if more than one signature is required.*

*Total of 1 forms are submitted.
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Privacy Act Statement

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

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

1.

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

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

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

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

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

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

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

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

A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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PTO/AIA/14 (02-18)
Approved for use through 11/30/2020. OMB 0651-0032
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

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

) N Attorney Docket Number | ASA-10783-09
Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention DISPLAY APPARATUS

The application data sheet is part of the provisional or nonprovisional application for which it is being submitted. The following form contains the
bibliographic data arranged in a format specified by the United States Patent and Trademark Office as outlined in 37 CFR 1.76.

This document may be completed electronically and submitted to the Office in electronic format using the Electronic Filing System (EFS) or the
document may be printed and included in a paper filed application.

Secrecy Order 37 CFR 5.2:

o Portions or all of the application associated with this Application Data Sheet may fall under a Secrecy Order pursuant to
37 CFR 5.2 (Paper filers only. Applications that fall under Secrecy Order may not be filed electronically.)

Inventor Information:

Inventor |1 [@

Legal Name
Prefix| Given Name Middle Name Family Name Suffix
B Il'oshiyuki Kurita 3
Residence Information (Select One) US Residency e Non US Residency Active US Military Service
City Eokohama | Country of Residence | FP |

Mailing Address of Inventor:

Address 1 C/o Hitachi, Ltd., Intellectual Propeity Group

Address 2 ‘ .b_1' Marunouchi 1-chome, Chiyoda-ku

City | [rokyo State/Province | |

Postal Code 100-8220 Country i | pp

Inventor 2 [@

Legal Name

Prefix| Given Name Middle Name Family Name Suffix
«| Hitoaki Dwashi [

Residence Information (Select One) e US Residency () Non US Residency Active US Military Service

City | [rokohama State/Province Country of Residencd | P

Mailing Address of Inventor:

Address 1 C/o Hitachi, Ltd., Intellectual Property Group

Address 2 6-1, Marunouchi 1-chome, Chiyoda-ku

City | Irokyo State/Province | |

Postal Code 100-8220 Countryi | bp

All Inventor§ I_Vlust_ Be Listed - Additional Inventor Information blocks may be [T_]
generated within this form by selecting the Add button. —

Correspondence Information:
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PTO/AIA/14 (02-18)

Approved for use through 11/30/2020. OMB 0651-0032

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

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

Attorney Docket Number | ASA-10783-09

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention DISPLAY APPARATUS

Enter either Customer Number or complete the Correspondence Information section below.
For further information see 37 CFR 1.33(a).

[ ] An Address is being provided for the correspondence Information of this application.

Customer Number D4956

Email Address ptomail@mmiplaw.com | Add Email | [Remove Email

Application Information:

Title of the Invention DISPLAY APPARATUS

Attorney Docket Number| ASA-10783-09 Small Entity Status Claimed [ ]

Application Type Nonprovisional -
Subject Matter Utility v
Total Number of Drawing Sheets (if any) 17 Suggested Figure for Publication (if any)

Filing By Reference:

Only complete this section When filing an application by reference under 35 U.S.C. 111(c) and 37 CFR 1.57(a). Do not complete this section if
application papers including a specification and any drawings are being filed. Any domestic benefit or foreign priority information must be
provided in the appropriate section(s) below (i.e., “Domestic Benefit/National Stage Information” and “Foreign Priority Information”).

For the purposes of a filing date under 37 CFR 1.53(b), the description and any drawings of the present application are replaced by this
reference to the previously filed application, subject to conditions and requirements of 37 CFR 1.57(a).

Application number of the previously Filing date (YYYY-MM-DD) Intellectual Property Authority or Country
filed application

Publication Information:
[] Request Early Publication (Fee required at time of Request 37 CFR 1.219)

Req uest Not to Publish. | hereby request that the attached application not be published under

[] 35 U.S.C. 122(b) and certify that the invention disclosed in the attached application has not and will not be the
subject of an application filed in another country, or under a multilateral international agreement, that requires
publication at eighteen months after filing.

Representative Information:

Representative information should be provided for all practitioners having a power of attorney in the application. Providing
this information in the Application Data Sheet does not constitute a power of attorney in the application (see 37 CFR 1.32).

Either enter Customer Number or complete the Representative Name section below. If both sections are completed the customer
Number will be used for the Representative Information during processing.

Please Select One: ® Customer Number US Patent Practitioner | (O Limited Recognition (37 CFR 11.9)

Customer Number D4956 Exhibit 1002

ICL v. Maxell - IPR2025-00134
EFS Web 2213 Page 391 of 398



PTO/AIA/14 (02-18)

Approved for use through 11/30/2020. OMB 0651-0032

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

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

Attorney Docket Number | ASA10783-09

Application Data Sheet 37 CFR 1.76 —
Application Number

Title of Invention DISPLAY APPARATUS

Domestic Benefit/National Stage Information:

This section allows for the applicant to either claim benefit under 35 U.S.C. 119(e), 120, 121, 365(c), or 386(c) or indicate
National Stage entry from a PCT application. Providing benefit claim information in the Application Data Sheet constitutes
the specific reference required by 35 U.S.C. 119(e) or 120, and 37 CFR 1.78.

When referring to the current application, please leave the “Application Number” field blank.

Prior Application Status | PPending - | Remove
Filing or 371(c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
ontinuation of v 16424804 2019-05-29
Prior Application Status | Patented | Remove
Application - Prior Application Filing Date Issue Date
Number Continuity Type Number (YYYY-MM-DD) Patent Number (YYYY-MM-DD)
16424804 Continuation of F 16021246 2018-06-28 10339893 019-07-02
Prior Application Status | Patented -I | Remove
Application . Prior Application Filing Date Issue Date
Number Continuity Type Number (YYYY-MM-DD) Patent Number (YYYY-MM-DD)
16021246 Continuation of F 15287403 016-10-06 10037744 018-07-31
Prior Application Status | [Patented -I [ Remove
Application . Prior Application Filing Date Issue Date
Number Continuity Type Number (YYYY-MM-DD) Patent Number (YYYY-MM-DD)
15287403 Continuation of F 14941666 2015-11-16 9858888 2018-01-02
Prior Application Status | [Patented -I | Remove
Application . Prior Application Filing Date Issue Date
Number Continuity Type Number (YYYY-MM-DD) Patent Number (YYYY-MM-DD)
14941666 Continuation of F 14521282 2014-10-22 9218783 2015-12-22
Prior Application Status | [Patented vI [ Remove
Application . Prior Application Filing Date Issue Date
Number Continuity Type Number (YYYY-MM-DD) Patent Number | (yyyy_Mm-DD)
14521282 Continuation of F 13868840 2013-04-23 8908095 2014-12-09
Prior Application Status | [Patented -I | Remove
Application . Prior Application Filing Date Issue Date
Number Continuity Type Number (YYYY-MM-DD) Patent Number (YYYY-MM-DD)
13868840 Continuation of E 12252422 2008-10-16 8446528 2013-05-21
Addltlona_l Domestic Benefit/National Stage Data may be generated within this form [E
by selecting the Add button.

Foreign Priority Information:
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PTO/AIA/14 (02-18)
Approved for use through 11/30/2020. OMB 0651-0032

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

. . Attorney Docket Number | ASA-10783-09
Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention DISPLAY APPARATUS

This section allows for the applicant to claim priority to a foreign application. Providing this information in the application data sheet
constitutes the claim for priority as required by 35 U.S.C. 119(b) and 37 CFR 1.55. When priority is claimed to a foreign application
that is eligible for retrieval under the priority document exchange program (PDX)I the information will be used by the Office to
automatically attempt retrieval pursuant to 37 CFR 1.55(i)(1) and (2). Under the PDX program, applicant bears the ultimate
responsibility for ensuring that a copy of the foreign application is received by the Office from the participating foreign intellectual
property office, or a cetrtified copy of the foreign priority application is filed, within the time period specified in 37 CFR 1.55(g)(1).

Remove

Application Number Countryi Filing Date (YYYY-MM-DD) Access Codei (if applicable)
p007-269651 P poo7-10-17
Additional Foreign Priority Data may be generated within this form by selecting the

Add button. | Add ]

Statement under 37 CFR 1.55 or 1.78 for AlA (First Inventor to File) Transition
Applications

This application (1) claims priority to or the benefit of an application filed before March 16, 2013 and (2) also
contains, or contained at any time, a claim to a claimed invention that has an effective filing date on or after March
[ ] 16, 2013.

NOTE: By providing this statement under 37 CFR 1.55 or 1.78, this application, with a filing date on or after March
16, 2013, will be examined under the first inventor to file provisions of the AlA.
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PTO/AIA/14 (02-18)

Approved for use through 11/30/2020. OMB 0651-0032

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

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

. . Attorney Docket Number | ASA-10783-09
Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention DISPLAY APPARATUS

Authorization or Opt-Out of Authorization to Permit Access:

When this Application Data Sheet is properly signed and filed with the application, applicant has provided written
authority to permit a participating foreign intellectual property (IP) office access to the instant application-as-filed (see
paragraph A in subsection 1 below) and the European Patent Office (EPO) access to any search results from the instant
application (see paragraph B in subsection 1 below).

Should applicant choose not to provide an authorization identified in subsection 1 below, applicant must opt-out of the
authorization by checking the corresponding box A or B or both in subsection 2 below.

NOTE: This section of the Application Data Sheet is ONLY reviewed and processed with the INITIAL filing of an
application. After the initial filing of an application, an Application Data Sheet cannot be used to provide or rescind
authorization for access by a foreign IP office(s). Instead, Form PTO/SB/39 or PTO/SB/69 must be used as appropriate.

1. Authorization to Permit Access by a Foreign Intellectual Property Office(s)

A. Priority Document Exchange (PDX) - Unless box A in subsection 2 (opt-out of authorization) is checked, the
undersigned hereby grants the USPTO authority to provide the European Patent Office (EPO), the Japan Patent Office
(JPO), the Korean Intellectual Property Office (KIPO), the State Intellectual Property Office of the People’'s Republic of
China (SIPO), the World Intellectual Property Organization (WIPO), and any other foreign intellectual property office
participating with the USPTO in a bilateral or multilateral priority document exchange agreement in which a foreign
application claiming priority to the instant patent application is filed, access to: (1) the instant patent application-as-filed
and its related bibliographic data, (2) any foreign or domestic application to which priority or benefit is claimed by the
instant application and its related bibliographic data, and (3) the date of filing of this Authorization. See 37 CFR 1.14(h)

(1).

B. Search Results from U.S. Application to EPO - Unless box B in subsection 2 (opt-out of authorization) is checked,
the undersigned hereby grants the USPTO authority to provide the EPO access to the bibliographic data and search
results from the instant patent application when a European patent application claiming priority to the instant patent
application is filed. See 37 CFR 1.14(h)(2).

The applicant is reminded that the EPO’s Rule 141(1) EPC (European Patent Convention) requires applicants to submit a
copy of search results from the instant application without delay in a European patent application that claims priority to
the instant application.

2. Opt-Out of Authorizations to Permit Access by a Foreign Intellectual Property Office(s)

A. Applicant DOES NOT authorize the USPTO to permit a participating foreign IP office access to the instant
[ ] application-as-filed. If this box is checked, the USPTO will not be providing a participating foreign IP office with
any documents and information identified in subsection 1A above.

B. Applicant DOES NOT authorize the USPTO to transmit to the EPO any search results from the instant patent
[] application. If this box is checked, the USPTO will not be providing the EPO with search results from the instant
application.
NOTE: Once the application has published or is otherwise publicly available, the USPTO may provide access to the
application in accordance with 37 CFR 1.14.
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PTO/AIA/14 (02-18)

Approved for use through 11/30/2020. OMB 0651-0032

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

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

Attorney Docket Number | ASA-10783-09

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention DISPLAY APPARATUS

Applicant Information:

Providing assignment information in this section does not substitute for compliance with any requirement of part 3 of Title 37 of CFR
to have an assignment recorded by the Office.

Applicant (1 ’_Remove

If the applicant is the inventor (or the remaining joint inventor or inventors under 37 CFR 1.45), this section should not be completed.
The information to be provided in this section is the name and address of the legal representative who is the applicant under 37 CFR
1.43; or the name and address of the assignee, person to whom the inventor is under an obligation to assign the invention, or person
who otherwise shows sufficient proprietary interest in the matter who is the applicant under 37 CFR 1.46. If the applicant is an
applicant under 37 CFR 1.46 (assignee, person to whom the inventor is obligated to assign, or person who otherwise shows sulfficient
proprietary interest) together with one or more joint inventors, then the joint inventor or inventors who are also the applicant should be

identified in this section.
’ Clear

® Assignee Legal Representative under 35 U.S.C. 117 Joint Inventor

Person to whom the inventor is obligated to assign. ’ Person who shows sufficient proprietary interest

If applicant is the legal representative, indicate the authority to file the patent application, the inventor is:

B

Name of the Deceased or Legally Incapacitated Inventor: ’

If the Applicant is an Organization check here. X

Organization Name ‘ I\'Iaxell, Ltd.

Mailing Address Information For Applicant:

Address 1 , Koizumi, Oyamazaki, Oyamazaki-cho Otokuni-gun

Address 2

City Kyoto State/Province

Country | P Postal Code 618-8525
Phone Number Fax Number

Email Address

Additional Applicant Data may be generated within this form by selecting the Add button. [ Add

Assignee Information including Non-Applicant Assignee Information:

Providing assignment information in this section does not substitute for compliance with any requirement of part 3 of Title
37 of CFR to have an assignment recorded by the Office.
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PTO/AIA/14 (02-18)

Approved for use through 11/30/2020. OMB 0651-0032

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

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

Attorney Docket Number | ASA-10783-09

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention DISPLAY APPARATUS

Assignee (1

Complete this section if assignee information, including non-applicant assignee information, is desired to be included on the patent
application publication. An assignee-applicant identified in the "Applicant Information" section will appear on the patent application

publication as an applicant. For an assignee-applicant, complete this section only if identification as an assignee is also desired on the
patent application publication.

[ Remove
If the Assignee or Non-Applicant Assignee is an Organization check here. []
Prefix Given Name Middle Name Family Name Suffix

A4
[

Mailing Address Information For Assignee including Non-Applicant Assignee:

L]

Address 1

Address 2

City State/Province
Countryi Postal Code
Phone Number Fax Number

Email Address

Additional Assignee or Non-Applicant Assignee Data may be generated within this form by

selecting the Add button. IE]

Slg nature: Remove

NOTE: This Application Data Sheet must be signed in accordance with 37 CFR 1.33(b). However, if this Application
Data Sheet is submitted with the INITIAL filing of the application and either box A or B is not checked in
subsection 2 of the “Authorization or Opt-Out of Authorization to Permit Access” section, then this form must
also be signed in accordance with 37 CFR 1.14(c).

This Application Data Sheet must be signed by a patent practitioner if one or more of the applicants is a juristic
entity (e.g., corporation or association). If the applicant is two or more joint inventors, this form must be signed by a
patent practitioner, all joint inventors who are the applicant, or one or more joint inventor-applicants who have been given
power of attorney (e.g., see USPTO Form PTO/AIA/81) on behalf of all joint inventor-applicants.

See 37 CFR 1.4(d) for the manner of making signatures and certifications.

Signature |/John R. Mattingly/ Date (YYYY-MM-DD)| 2019-09-20
First Name | John Last Name | Mattingly Registration Number | [30293
Additional Signature may be generated within this form by selecting the Add button. __Add :]
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PTO/AIA/14 (02-18)

Approved for use through 11/30/2020. OMB 0651-0032

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

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

L Attorney Docket Number | ASA-10783-09
Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention DISPLAY APPARATUS

This collection of information is required by 37 CFR 1.76. The information is required to obtain or retain a benefit by the public which
is to file (and by the USPTQ to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This
collection is estimated to take 23 minutes to complete, including gathering, preparing, and submitting the completed application data
sheet form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require to
complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

Exhibit 1002
TCL v. Maxell - IPR2025-00134
EFS Web 22.13 Page 397 of 398



Privacy Act Statement

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

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

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

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

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

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

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

6. Arecordin this system of records may be disclosed, as a routine use, to another federal agency for purposes of National Security review (35 U.S.C. 181)
and for review pursuant to the Atomic Energy Act (42 U.5.C. 218(c)).

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

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

9. Arecord from this system of records may be disclosed, as a routine use, to a Federal, State, or local law enforcement agency, if the USPTO becomes
aware of a violation or potential violation of law or regulation.
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