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(57) ABSTRACT 

An apparatus and method for receiving and displaying a 
television signal and a data signal in a mobile terminal. The 
mobile terminal includes a display unit With a video data 
display area and a user data display area. The mobile 
terminal determines in a standby mode Whether it is set to a 
television mode or communication mode. If the mobile 
terminal is set to the television mode, it controls a tuner to 
select a desired television channel. The mobile terminal 
stores video data of a current frame received over the 
selected channel and user data corresponding to the selected 
channel in a memory unit, outputs video data of a previous 
frame stored in the memory unit to the video data display 
area of the display unit in a frame period and then outputs 
the user data stored in the memory unit to the user data 
display area of the display unit upon completing the output 
of the video data of the previous frame. In the communica 
tion mode, the mobile terminal stops the operation of the 
tuner and displays user data generated in the communication 
mode in the video data display area and user data display 
area. 
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APPARATUS AND METHOD FOR DISPLAYING A 
TELEVISION VIDEO SIGNAL AND DATA IN A 
MOBILE TERMINAL ACCORDING TO A MODE 

THEREOF 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

[0001] This application is a divisional application of co 
pending US. patent application Ser. No. 10/658,545 to 
Seung-Gyun Bae et al., ?led on Sep. 10, 2003, the subject 
matter of Which is hereby incorporated by reference in its 
entirety, Which claims the bene?t under U.S.C. § 119(a) of 
a Korean Patent Application entitled “APPARATUS AND 
METHOD FOR DISPLAYING TELEVISION VIDEO SIG 
NAL AND DATA IN MOBILE TERMINAL ACCORDING 
TO MODE THEREOF”, ?led in the Korean Intellectual 
Property Of?ce on Sep. 17, 2002 and assigned Ser. No. 
2002-56639, the contents of Which are hereby incorporated 
by reference. 

BACKGROUND OF THE INVENTION 

[0002] 1. Field of the Invention 

[0003] The present invention relates to a display apparatus 
and method for a mobile terminal, and more particularly to 
a display apparatus and method for receiving and displaying 
a television video signal and data in a mobile terminal Which 
provides a television mode and a communication mode of 
operation. 
[0004] 2. Description of the Related Art 

[0005] The present trend in mobile terminals is to provide 
a high-speed data transfer function as Well as a voice 
communication function. That is, mobile terminals can 
conduct high-speed data communication over an Interna 
tional Mobile Telecommunications 2000 (IMT 2000) mobile 
communication netWork, in addition to voice communica 
tion. The data may be, for eXample, packet data and image 
data. 

[0006] Such a mobile terminal has a display unit, the siZe 
of Which has been increasing. The mobile terminal may 
display picture data or piXel data received from a base 
station, or process image data captured by a camera. The 
mobile terminal may also receive and display a television 
video signal. In this case, the mobile terminal must addi 
tionally have a television receiving function and be able to 
perform a communication function simultaneously With or 
independently of the processing of a television signal. 

SUMMARY OF THE INVENTION 

[0007] Therefore, it is an object of the present invention to 
provide a display apparatus and method for a mobile termi 
nal With a Wireless communication function Which can 
perform a television video signal display mode and a com 
munication mode. 

[0008] It is another object of the present invention to 
provide a display apparatus and method for a mobile termi 
nal Which can simultaneously display a television video 
signal and a communication mode associated message in a 
communication mode. 

[0009] It is a further object of the present invention to 
provide a display apparatus and method for a mobile termi 
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nal Which can display a communication mode associated 
message in a television video signal display area in on 
screen display (OSD) teXt form. 

[0010] It is another object of the present invention to 
provide a display apparatus and method for a mobile termi 
nal Which can display a received communication message in 
a television video signal display state according to a user’s 
selection. 

[0011] It is yet another object of the present invention to 
provide a display apparatus and method for a mobile termi 
nal Which can display a transmitting message in a television 
video signal display state according to a user’s selection. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0012] The above and other objects, features and other 
advantages of the present invention Will be more clearly 
understood from the folloWing detailed description taken in 
conjunction With the accompanying draWings, in Which: 

[0013] FIG. 1 is a block diagram illustrating an eXample 
of a mobile terminal for displaying a television video signal 
according to an embodiment of the present invention; 

[0014] FIG. 2 is a block diagram illustrating an eXample 
of connections betWeen a control unit and a television 
receiver con?guration in FIG. 1 according to an embodi 
ment of the present invention; 

[0015] FIG. 3 is a detailed block diagram illustrating an 
eXample of a video processing unit in FIGS. 1 and 2 
according to an embodiment of the present invention; 

[0016] FIG. 4 is a timing diagram illustrating an eXample 
of operating characteristics betWeen the control unit and the 
video processing unit in FIGS. 2 and 3 according to an 
embodiment of the present invention; 

[0017] FIG. 5 is a vieW shoWing diagram illustrating an 
eXample of a television video signal display area of a display 
unit in FIG. 1 according to an embodiment of the present 
invention; 

[0018] FIG. 6 is a block diagram illustrating an eXample 
of the con?gurations of a keypad and the display unit in 
FIG. 1 according to an embodiment of the present invention; 

[0019] FIG. 7 is a How chart illustrating an eXample of a 
method for displaying a television video signal according to 
the embodiment of the present invention according to an 
embodiment of the present invention; 

[0020] FIG. 8 illustrates eXamples of display states of the 
display unit When a television picture is scaled up and 
rotated in FIG. 7 according to an embodiment of the present 
invention; 

[0021] FIG. 9 illustrates eXamples of display states of the 
display unit When a television picture is captured in FIG. 7 
according to an embodiment of the present invention; 

[0022] FIG. 10 is a block diagram illustrating eXamples of 
menus provided in a television picture display state in FIG. 
7 according to an embodiment of the present invention; 

[0023] FIGS. 11A and 11B illustrate eXamples of display 
states of the display unit When a menu service is provided in 
FIG. 7 according to an embodiment of the present invention; 
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[0024] FIGS. 12A and 12B are flow charts illustrating 
examples of a communication mode execution step in FIG. 
7 according to an embodiment of the present invention; and 

[0025] FIGS. 13A to 13C are diagrams examples of 
display states of the display unit When a communication 
mode is executed in FIGS. 12A and 12B according to an 
embodiment of the present invention. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

[0026] FIG. 1 is a block diagram illustrating an example 
of a mobile terminal according to an embodiment of the 
present invention, Which is preferably a mobile telephone. 

[0027] With reference to FIG. 1, the mobile telephone 
comprises a radio frequency (RF) unit 21 for performing 
Wireless communication for the mobile telephone. The RF 
unit 21 includes an RF transmitter (not shoWn) for up 
converting the frequency of a signal to be transmitted and 
amplifying the resulting signal, and an RF receiver (not 
shoWn) for loW-noise amplifying a received signal and 
doWn-converting the frequency of the resulting signal. A 
data processor 23 includes a transmitter (not shoWn) for 
encoding and modulating the signal to be transmitted, and a 
receiver (not shoWn) for demodulating and decoding the 
received signal. That is, the data processor 23 is imple 
mented With a modulator/demodulator (modem) and a 
coder/decoder (codec). An audio processor 25 functions to 
reproduce a receive audio signal from the data processor 23, 
or transfer a transmit audio signal from a microphone to the 
data processor 23. The audio processor 25 further functions 
to reproduce an audio signal of a television signal output 
from a decoder 60, Which Will be described later in detail, in 
a television mode. 

[0028] A keypad 27 includes keys for inputting numeric 
and character information, and function keys for setting 
various functions. The keypad 27 further includes keys for 
setting various modes for the processing of a television 
video signal according to the embodiment of the present 
invention. A memory unit 29 includes a program memory 
(not shoWn) and a data memory (not shoWn). The program 
memory stores programs for control of a general operation 
of the mobile telephone and programs for the processing of 
a television video signal according to the embodiment of the 
present invention. The data memory functions to tempo 
rarily store data generated during execution of the programs 
stored in the program memory. 

[0029] A control unit 10 functions to control the entire 
operation of the mobile telephone. The control unit 10 may 
include the data processor 23. In the embodiment of the 
present invention, the control unit 10 controls a video 
processing unit 70 in response to a mode setting signal from 
the keypad 27 such that it is operated in the television mode 
or a communication mode. In the television mode, the 
control unit 10 controls the video processing unit 70 to 
display a received television video signal, and outputs user 
data associated With the television mode to the video pro 
cessing unit 70. In the communication mode, the control unit 
10 controls the video processing unit 70 such that it is 
operated in the television mode or an OSD mode, and 
outputs user data generated in the communication mode to 
the video processing unit 70. 
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[0030] If the communication mode occurs When the tele 
vision mode is performed (for example, When an incoming 
call or outgoing call occurs in the television mode), the 
control unit 10 can stop the television mode and then 
perform the communication mode. Alternatively, When the 
communication mode occurs during the television mode, the 
control unit 10 may perform the communication mode While 
performing the television mode. When the communication 
mode is performed during the television mode, it can be a 
voice communication mode or data communication mode. 
When performing the voice communication mode during the 
television mode, the control unit 10 blocks a television audio 
signal from the decoder 60 and performs a control operation 
to perform voice communication. At this time, a television 
video signal and/or an OSD signal can be displayed on a 
display unit 80, Which Will be described later in detail. When 
performing the data communication mode in the television 
mode, the control unit 10 can display text data on a televi 
sion picture if it is a text communication mode. 

[0031] A tuner 50 functions to receive a television signal 
of a channel selected under the control of the control unit 10 
and perform a frequency conversion operation With respect 
to the received television signal. The decoder 60 functions to 
demodulate and decode an output television signal from the 
tuner 50. That is, the decoder 60 separates the television 
signal from the tuner 50 into a television audio signal and a 
television video signal, decodes the separated audio signal 
and video signal and transfers the decoded audio signal to 
the audio processor 25 and the decoded video signal to the 
video processing unit 70, respectively. The decoder 60 also 
decodes the television video signal to output red (R), green 
(G) and blue (B) color signals and synchronous signals (a 
horiZontal synchronous signal and a vertical synchronous 
signal). 

[0032] The video processing unit 70 is in data communi 
cation With the control unit 10 and performs a signal 
processing function of displaying user data from the control 
unit 10 and an output television video signal received from 
the decoder 60 under the television mode and communica 
tion mode control of the control unit 10. The video process 
ing unit 70 also functions to, in the television mode, process 
a television video signal from the decoder 60 and user data 
from the control unit 10 and output the processed results 
respectively to corresponding areas of the display unit 80. 
The user data preferably includes a current time, a battery 
level indicator, a reception sensitivity, etc. The user data also 
includes data regarding a changed state of the television 
mode. The video processing unit 70 processes and outputs 
the television video signal from the decoder 60 on a frame 
basis, separately from the user data. The video processing 
unit 70 also functions to provide a communication service 
associated With the communication mode in the television 
mode or OSD mode. That is, When the communication mode 
is performed in the television mode, the video processing 
unit 70 outputs television video data, and user data associ 
ated With the communication mode from the control unit 10. 
When the communication mode is performed in the OSD 
mode, the video processing unit 70 blocks television video 
data and displays data associated With the communication 
mode from the control unit 10. The communication mode 
associated data may be, for example, a text message or 
subscriber information. 
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[0033] The display unit 80 displays output data from the 
control unit 10 in the communication mode and displays 
output television video data and user data from the video 
processing unit 70 respectively to the corresponding areas in 
the television mode. In the television mode, the display unit 
80 displays the television video data from the video pro 
cessing unit 70 in its ?rst display area and the user data 
therefrom in its second display area, respectively. The dis 
play unit 80 further has a third display area for displaying a 
soft key such as a menu key. When the television mode is 
performed in the communication mode, the display unit 80 
displays a television video signal in the ?rst display area and 
user data associated With the communication mode in the 
second display area, respectively. When the OSD mode is 
performed in the communication mode, the display unit 80 
displays data associated With the communication mode in 
the ?rst and second display areas. The display unit 80 may 
preferably employ a liquid crystal display (LCD). In this 
case, the display unit 80 includes the folloWing Which are 
not shoWn, a LCD controller, a memory for storing image 
data, and an LCD. When the LCD is implemented as a touch 
screen, the display unit 80 may comprise an input unit 
together With the keypad 27. 

[0034] The operation of the mobile telephone With the 
television picture display function Will hereinafter be 
described With reference to FIG. 1. Firstly, in the commu 
nication mode, if a user pushes a send key after dialing a 
telephone number via the keypad 27, the control unit 10 
detects the key input, processes received dialed information 
through the data processor 23 and then converts/outputs the 
processed result into an RF signal through the RF unit 21. 
Thereafter, if a called party generates a response signal, the 
control unit 10 receives the generated response signal 
through the RF unit 21 and data processor 23 and then 
establishes a voice call path through the audio processor 25, 
thereby alloWing the user to communicate With the called 
party. In an incoming call mode, the control unit 10 detects 
the incoming call mode through the data processor 23 and 
generates a ringing signal through the audio processor 25. If 
the user responds to an incoming call, then the control unit 
10 detects the call response and establishes a voice call path 
through the audio processor 25 to perform the communica 
tion function of connecting the parties. Although the voice 
communication function has been disclosed as an eXample 
to be performed in the outgoing and incoming call modes, a 
data communication function may also be performed in the 
same modes to transmit and receive packet data and image 
data. In a standby mode or teXt communication mode, the 
control unit 10 controls the video processing unit 70 such 
that it is operated in the OSD mode. In the OSD mode, the 
control unit 10 transfers user data generated in the commu 
nication mode to the video processing unit 70, Which then 
outputs the user data from the control unit 10 to display it in 
the ?rst and second display areas of the display unit 80. 

[0035] Secondly, a description Will be given of the opera 
tion of the mobile telephone in the television mode With 
reference to FIG. 2, Which shoWs a television receiver 
con?guration according to an embodiment of the present 
invention, in the construction of FIG. 1. 

[0036] With reference to FIG. 2, if the user selects the 
television mode, the control unit 10 noti?es the video 
processing unit 70 of the television mode selection. Then, 
the video processing unit 70 outputs control data for channel 
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selection to the tuner 50 and drives the decoder 60. The tuner 
50 tunes to a channel corresponding to the channel selection 
control data from the video processing unit 70, receives a 
television video signal over the tuned channel, performs a 
frequency conversion operation With respect to the received 
television video signal and outputs the resulting television 
video signal to the decoder 60. The decoder 60 decodes the 
television video signal from the tuner 50 to output an analog 
RGB video signal and synchronous signals (horiZontal and 
vertical synchronous signals). That is, the decoder 60 func 
tions to separate and output color signals from a received 
composite video signal. The decoder 60 is preferably of an 
National Television System Committee (NTSC) type, Phase 
Alternation Line (PAL) type or Sequential Coleur Avec 
Memoire (SECAM) type. 

[0037] The video processing unit 70 receives the televi 
sion video signal containing the RGB video signal and 
synchronous signals from the decoder 60, appends user data 
to the received television video signal and displays it on the 
display unit 80 along With the television video signal. At this 
time, the user data can be generated directly from the control 
unit 10. In an embodiment of the present invention, the user 
data may be generated from the video processing unit 70 
under the control of the control unit 10. The user data is 
preferably displayed on the television video signal in an 
on-screen display (OSD) manner. The video processing unit 
70 receives the analog RGB television video signal, converts 
it into digital data through an analog to digital (A/D) 
converter (ADC) therein and outputs the converted digital 
data to the display unit 80. The video processing unit 70 
displays the user data generated from the control unit 10 or 
internally generated under the control of the control unit 10 
in the OSD manner. The video processing unit 70 also 
functions to capture a displayed television picture and 
perform a block copy operation With respect to the OSD 
data. 

[0038] If the communication mode occurs, the control unit 
10 noti?es the video processing unit 70 of the occurrence of 
the communication mode and the selection of the television 
mode or OSD mode by the user. If the communication mode 
occurs When the television mode is selected, the control unit 
10 transfers data generated in the communication mode to 
the video processing unit 70. Then, the video processing unit 
70 displays the communication mode associated data in the 
second display area of the display unit 80 at the same time 
as a received television video signal in the ?rst display area 
of the display unit 80. When a television video signal is 
scaled up and displayed in the ?rst and second display areas 
of the display unit 80, the video processing unit 70 block 
copies the communication mode associated data from the 
control unit 10 and displays it on the displayed television 
video signal. If the communication mode occurs When the 
OSD mode is selected, the video processing unit 70 displays 
received communication mode associated data in the ?rst 
and second display areas. 

[0039] In this embodiment, the user data is assumed to be 
generated from the control unit 10. The user data is also 
assumed to include all other data aside from video data 
Which is displayed on the display unit. In the folloWing 
description, the user data is referred to as OSD data. Also, 
the OSD data has a smaller number of colors than those of 
the television video signal. In addition, in this embodiment, 
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the television video data is assumed to have 65536 colors 
and the OSD data is assumed to have 4096 colors. 

[0040] Table 1A through 1E shoW a register map accord 
ing to an embodiment of the present invention, Wherein 
registers are accessed by the control unit 10. In table 1, W 
represents a Write only register command from the control 
unit 10 to the video processing unit 70. It is insigni?cant for 
the control unit 10 to read a register associated With the Write 
only register command. R represents a read only register 
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TABLE 1B-continued 

Attrib Name Name Function 

W TV START TV start TV display 
start command 

R/W THRUPTN RGB mask color transparent 
color (12 bits) 

command from the control unit 10 to the video processing [0042] 
unit 70. The control unit 10 cannot change the contents of a 
register associated With the read only register command, TABLE 1C 
Which is a protected register. R/W represents a readable/ Attrib Name Name Function 
Wr1table register command from the control unit 10 to the 
video processing unit 70. In order to access a speci?c one of R/W YADJ dlsplay Shlft U, D vertlc?l dlsplay 

- - - position adJuStment the register commands as in table 1, the control unit 10 sets 2, _ _ 
_ _ _ _ s complement (—. up, +. down) 

a most s1gn1?cantb1t MA16 of the corresponding address to Value degree; +7“; 
0 and loWer-order bits MA[15 :0] of that address to address R/W XADJ display shift L, R horizontal display 
bit values corresponding to the speci?c register command, pf’smon adlustment _ 
respectively. On the other hand, in order to access user data iaiucjggferfitlisk?’ +' nght) 
in the video processing unit 70, the control unit 10 addresses W LCD LCD Setup 1; LCD drivel/T Setup start 
by setting a most signi?cant bit MA16 of the corresponding SETUP command 
address to 1. 

TABLE 1A 

Attrib Name Name Function 

R/W TV MODE TV/OSD mode select 1: TV/OSD mode, 0: OSD only mode 

R/W VIDEOON 

R/W OSDON 

R/W TVON 

R/W RAMOPON 

R/W RAM1PON 

R/W DISP SEL 

R/W WP DISP 

R/W THRUEN 

R/W RWiSEL 

video display on/off 

OSD display on/off 

TV display on/off 

RAMO poWer on/off 

RAM1 poWer on/off 

OSD display RAM sel 

Wall paper (RAM2) 

video display O: off, 1: on 

OSD display 0: off, 1: on 

TV display 0: off, 1: on 

RAMO poWer 0: off, 1: on 

RAM1 poWer 0: off, 1: on 

OSD RAM access sel 

01-11: TV data read 

OSD display RAM (0 or 1) select 

Wall paper (RAM2 in OSD mode) 0: off, 1: on 

RGB mask color control transparent color is 1: invalid, 0: valid 

TV/OSD mode 00: RAMO (OSD) access 

OSD only mode 00: RAMO (OSDO), 

01: RAM1 (OSD2) 10: RAM2 (Wall paper) 

[0041] 

TABLE 1B 

Attrib Name Name Function 

R/W RGBINV RGB polarity 1: OSD color invert 
R/W BC SELO block copy RAM selectO block copy: source 

RAM select 
block copy RAM select1 block copy: 

destination RAM select 
block copy start 
command 
1: block copy busy: 
MSM can’t access RAM 

1: transparent 
color no update 

R/W BC SEL1 

W BC START block copy start 

R BC BUSY block copy busy 

R/W TPNOUPD TP no update 

R/W RAM2PON RAM2 poWer on/off RAM2 poWer 
0: off, 1: on 

W TV STOP TV stop TV display 
stop command 

TABLE 1C-continued 

Attrib Name Name Function 

W LCD LCD sleep 1: LCD driver sleep mode 
SLEEP command 

R/W TViROT TV rotation degree 0: 0°, 1: 90°, 2: 180°, 3: 270° 
R/W BCX1 source rectangle X1 start X position of source 

rectangle for block copy 
value: 0~175, BCX1 < BCX2 

source rectangle Y1 start Y position of source 

rectangle for block copy 
value: 0~219, BCY1 < BCY2 

source rectangle X2 end X position of source 
rectangle for block copy 
value: 0~175, BCX1 < BCX2 

source rectangle Y2 end Y position of source 

rectangle for block copy 
value: 0~219, BCY1 < BCY2 
























