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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 
aca. 
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APPARATUS AND METHOD FOR DISPLAYING A 
TELEVISION VIDEO SIGNAL AND DATA IN A 
MOBILE TERMINALACCORDING TO A MODE 

THEREOF 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

0001. This application is a divisional application of co 
pending U.S. patent application Ser. No. 10/658,545 to 
Seung-Gyun Bae et al., filed on Sep. 10, 2003, the subject 
matter of which is hereby incorporated by reference in its 
entirety, which claims the benefit under U.S.C. S 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', filed in the Korean Intellectual 
Property Office 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 configuration 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 configurations of a keypad and the display unit in 
FIG. 1 according to an embodiment of the present invention; 
0019 FIG. 7 is a flow 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 

0.026 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. 3 

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 first 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 first 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 first 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 first 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 
configuration 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 notifies 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 notifies 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 first display area 
of the display unit 80. When a television video signal is 
Scaled up and displayed in the first 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 first 
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. TABLE 1A-continued 

0040 Table 1A through 1E show a register map accord- Attrib Name Name Function 
ing to an embodiment of the present inyention, wherein R/W DISP SEL OSD display RAM sell OSD display RAM 
registers are accessed by the control unit 10. In table 1, W (O or 1) select 
represents a write only register command from the control R/W WP DISP Wall paper (RAM2) Wall paper (RAM2 in OSD 
unit 10 to the video processing unit 70. It is insignificant for mode) 0: off, 1: on 
h trol unit 10t d ist iated with th it R/W THRUEN RGB mask color transparent color is 1: 
the COn ro U O read a reg|Sler asSOC1aled W1 C wri C control invalid, O: valid 
only register command. R represents a read only register R/W RW SEL OSDRAM access sell TV/OSD mode 00: RAMO 
command from the control unit 10 to the video processing (OSD) access 01-11: TV 
unit 70. The control unit 10 cannot change the contents of a data read 

ist iated with the read onlv register command OSD only mode 00: regis er SSOCCC W1 y 9. s RAMO (OSDO), 01: 
which is a protected register. R/W represents a readable/ RAM1 (OSD2) 10: 
writable register command from the control unit 10 to the RAM2 (wall paper) 
Video processing unit 70. In order to access a Specific one of 
the register commands as in table 1, the control unit 10 Sets 0041) 
a most significant bit MA16 of the corresponding address to 
0 and lower-order bits MA15:0 of that address to address 
bit values corresponding to the Specific register command, TABLE 1B 
respectively. On the other hand, in order to access user data Attrib Name Name Function 
in the video processing unit 70, the control unit 10 addresses 
by Setting a most significant bit MA16 of the corresponding R/W RGBINV RGB polarity 1: OSD color invert 
did to 1 R/W BC SELO block copy RAM block copy: source RAM 
CCCSS O . selectO select 

R/W BC SEL1 block copy RAM block copy: destination 
TABLE 1A select1 RAM select 

W BC START block copy start block copy start command 
Attrib Name Name Function R BC BUSY block copy busy 1: block copy busy: MSM 

can't access RAM 

R/W TV MODE TV/OSD mode select 1: TV/OSD mode, O: OSD R/W TPNOUPD TP no update 1: transparent color no update 
only mode R/W RAM2PON RAM2 power on/off RAM2 power 0: off, 1: on 

R/W VIDEOON video display on/off video display O: off, 1: on W TV STOP TV stop TV display stop command 
R/W OSDON OSD display on/off OSD display 0: off, 1: on W TV START TV start TV display start command 
R/W TVON TV display on/off TV display 0: off, 1: on R/W THRUPTN RGB mask color transparent color (12 bits) 
R/W RAMOPON RAMO power on/off RAMO power 0: off, 1: on 
R/W RAM1PON RAM1 power on/off RAM1 power 0: off, 1: on 

0.042 

TABLE 1C 

Attrib Name Name Function 

R/W YADJ display shift U, D vertical display position adjustment 
2's complement (-: up, +: down) 
value degree: +7-2 

R/W XADJ display shift L, R horizontal display position adjustment 
2's complement (-: left, +: right) 
value degree: +1-8 

W LCD SETUP LCD setup command 1: LCD driver setup start 
W LCD SLEEP LCD sleep command 1: LCD driver sleep mode 
R/W TV ROT 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 

R/W BCY1 source rectangle Y1 start Y position of source rectangle for block 
copy 

value: 0-219, BCY1 < BCY2 
R/W BCX2 source rectangle X2 end X position of source rectangle for block 

copy 

value: 0-175, BCX1 < BCX2 
R/W BCY2 source rectangle Y2 end Y position of source rectangle 

for block copy 
value: 0-219, BCY1 < BCY2 

R/W BCDX block copy vector X X absolute value of block copy vector 
value: 0-175 



US 2006/0037050 A1 
5 

0043) 

TABLE 1D 

Attrib Name Name Function 

R/W BCDY block copy vector Y Y absolute value of block copy vector 
value: 0-219 
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R/W BCDXSIG sign of BC vector X sign of BC vector X(0: right, 1: left) 
R/W BCDYSID sign of BC vector Y sign of BC vector Y(0: down, 1: up) 
R/W PO output port GPIO port 8 bits 
R/W BRIGHT brightness TV brightness. 2's compliment value 
R/W CONTRAST contrast TV contrast. 128 is normal 
R/W COLORMON color monitor TV color monitor at the middle of 

horizontal display line 
R:G:B = 5:6:5 bits 

R/W TVHPOS TV H capture pos. TV horizontal capture start position 
R/W TVVPOS TV V capture pos. TV vertical capture start position 
R/W HLSR H scaling ratio horizontal scaling ratio 

HLSR = 720 * 4096/VXSIZE 
ex) QCIF(176 * 144): HLSR = 0xaddr14147 
FULL(220 * 176): HLSR = 0xaddr2 375d 
Minimum(100 * 75): HLSR = 0xaddr 37333 

0044) 

TABLE 1E 

Attrib Name Name Function 

R/W VLSR V scaling ratio vertical scaling ratio 
VLSR = 240 * 2048/VYSIZE 
ex) QCIF(176 * 144): HLSR = 0xaddress1 Od55 
FULL(220 * 176): HLSR = 0xaddress2 0aes 
minimum(100 * 75): HLSR = 0xaddress3 1999 

R/W TV XPOS X display start pos horizontal display start position 
R/W TV YPOS Y display start pos vertical display start position 
R/W VXSIZE display X size display X size 
R/W VYSIZE display Y size display Y size 

004.5 FIG. 3 is a detailed block diagram illustrating an 
example of the video processing unit 70 in FIGS. 1 and 2, 
and FIG. 4 shows a data access timing between the control 
unit 10 and the video processing unit 70. 

0046) The operation of the video processing unit 70 will 
hereinafter be described with reference to FIGS. 3 and 4. An 
A/D converter 111 converts an analog RGB signal received 
from the decoder 60 into digital data. In the embodiment of 
the present invention, the A/D converter 111 is assumed to 
convert the analog RGB signal into 18-bit digital RGB data 
(65536 colors). 
0047 A format scaler 113 receives the digital RGB data 
from the A/D converter 111 and a horizontal synchronous 
signal HSYNC and vertical synchronous signal VSYNC 
from the decoder 60 and Scales the size of the received 
digital RGB data on the basis of the received synchronous 
Signals. The format Scaler 113 performs its Scaling operation 
in the following manner. Firstly, the format scaler 113 
determines a display picture size. Secondly, the format 
scaler 113 sets VXSIZE and VYSIZE of the display picture 
Size with regard to the horizontal and vertical directions. In 
the embodiment of the present invention, the television 
Video signal is assumed to be Scaled within the range of the 
maximum size of 220*176 pixels to the minimum size of 
100-75 pixels. Thirdly, the format scaler 113 sets a scaling 
(up/down) ratio. Fourthly, the format scaler 113 calculates 

720*4096/VXSIZE with respect to the horizontal direction 
and sets the calculated result as HLSR. The format Scaler 
113 also calculates 240*2048/VYSIZE with respect to the 
vertical direction and sets the calculated result as VLSR. In 
the embodiment of the present invention, the input video 
Signal is assumed to be Scaled to the maximum size of 
220*176 pixels. Further, the scaler 113 converts the 18-bit 
RGB data into 16-bit RGB data. The 16-bit data 15:0) is 
preferably composed of 5-bit R data 15:11, 6-bit G data 
10:5) and 5-bit B data 4:0). 

0048 Memories 131, 133 and 135 each store data of a 
frame size (176*220*12 bits). In the television mode, the 
memory 131 functions to Store user data and the memories 
133 and 135 function to store video data. In the OSD mode, 
the memories 131 and 133 function to store user data and the 
memory 135 functions to store wall paper data. 

0049. A memory controller 123 functions to control 
access to the memories 131, 133 and 135 under the control 
of the control unit 10. The memory controller 123 controls 
the memories 131, 133 and 135 separately according to the 
television mode and the OSD mode of the device. In the 
television mode, the memory controller 123 Stores user data 
from the control unit 10 in the first memory 131. The 
memory controller 123 also stores video data of the current 
frame from the scaler 113 in the second memory 133 (or the 
third memory 135) and outputs video data of the previous 
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frame stored in the third memory 135 (or the second memory 
133). The memory controller 123 stores/outputs television 
RGB Video data in/from the memories 133 and 135 on a 
frame basis. When storing video data of the current frame in 
the memory 133, the memory controller 123 outputs video 
data of the previous frame stored in the memory 135. When 
storing video data of the current frame in the memory 135, 
the memory controller 123 outputs video data of the previ 
ous frame stored in the memory 133. Namely, when access 
ing the memories 133 and 135, the memory controller 123 
outputs Stored previous frame data when Storing received 
frame data, in order to process a television video signal in 
real time. In other words, because video data of 30 frames 
per Second must be processed for the television Video signal 
display, the memory controller 123 Sends the Video signal to 
the display unit 80 in real time using the two frame memo 
ries. The memory controller 123 outputs frame video data to 
the display unit 80 in a frame period (vertical synchronous 
Signal period) and user data Stored in the memory 131 to the 
display unit 80 in an idle period before the start of the next 
frame, respectively. As a result, the memory controller 123 
outputs frame video data stored in the memory 133 or 135 
in a Video signal active period (one vertical Synchronous 
Signal period) of a one-frame video signal display period and 
user data stored in the memory 131 in an idle period of the 
display period, respectively. 

0050. In the OSD mode, the memory controller 123 
accesses user data in the memories 131 and 133 and wall 
paper data in the memory 135, respectively. At this time, 
both of the memories 131 and 133 need not be used, and 
only one thereof may be set and used. 
0051) An OSD mixer 125 mixes frame-unit video data 
from the memory controller 123 with user data therefrom as 
OSD data and outputs the mixed result to the display unit 80. 
A timing controller 121 generates a dot clock DOTCLK and 
Synchronous signals (a horizontal Synchronous signal 
HSYNC and a vertical synchronous signal VSYNC) 
detected in the television mode. The timing controller 121 
also establishes the Synchronization of pixel data, line data 
and frame data of output video data from the OSD mixer 125 
and transfers the resulting video data to the display unit 80. 
0.052 A control interface 117 interfaces user data and 
mode control data between the control unit 10 and the video 
processing unit 70. In the embodiment of the present inven 
tion, the control interface 117 interfaces a 17-bit address and 
16-bit data with the control unit 10. A frame memory in the 
Video processing unit 70 is accessed if a most Significant bit 
A16 of the 17-bit address is 1, and a register in the video 
processing unit 70 is accessed if it is 0. With reference to 
FIG. 4 for output of data to the video processing unit 70, the 
control unit 10 selects the video processing unit 70 as 
indicated by 211 and enables a write mode as indicated by 
213. The control unit 10 then outputs an address MA16:0 
as indicated by 217, and user data MD15:0) as indicated by 
219 to the video processing unit 70 to write the user data into 
a memory location of the Video processing unit 70 corre 
sponding to the address. The user data may include current 
time data, battery level data, reception Sensitivity data, 
television picture control data, mode Setting control data, 
menu data, etc. For access to data from the Video processing 
unit 70, the control unit 10 selects the video processing unit 
70 as indicated by 221 and enables a read mode as indicated 
by 225. The control unit 10 then outputs an address 
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MA16:0) as indicated by 227 to the video processing unit 
70 to access user data MD15:0) as indicated by 229 from a 
memory location of the video processing unit 70 corre 
sponding to the address. The control interface 117 performs 
Such an interfacing function that the output of the control 
unit 10 can be processed by the video processing unit 70 as 
shown in FIG. 4. 

0.053 An Inter Integrated Chip (I2C) bus interface 115 
has an I2C bus master capable of controlling two slave 
devices. The I2C interface 115 controls the tuner 50 and 
decoder 60 under the control of the control interface 117. 

0054) An OSD controller (or OSD random access 
memory (RAM) block copy accelerator) 119 copies a 
desired rectangular area of user data to a desired position. 
That is, the OSD controller 119 can block-copy a desired 
rectangular area of data to a desired position of a displayed 
television picture according to control data from the control 
unit 10, transferred by the control interface 117. This block 
copy function can be performed either in one memory or 
between two memories. In other words, in the television 
mode, the block copy function can be performed only in the 
memory 131. In the OSD mode, the block copy function can 
be performed in the memory 131, in the memory 133 or 
between the memories 131 and 133. 

0055) The OSD controller 119 can perform the OSD 
block copy operation in the following manner. Register 
commands for execution of the block copy function are 
defined as shown in the table 1. The control unit 10 sets 
various parameters for the block copy operation and outputs 
the set parameters to the OSD controller 119. The set 
parameters are BC SEL0 and BC SEL1 indicative of 
memories to be copied, BCX1 and BCY1 indicative of the 
left and upper coordinates of a rectangular area to be copied, 
BCX2 and BCY2 indicative of the right and lower coordi 
nates of the rectangular area to be copied, BCDX and BCDY 
indicative of X/Y-copy displacements, and BCDXSIG and 
BCDYSIG indicative of X/Y-copy displacement directions. 
The block copy operation is executed. In this case, if 
BC START is set to 1, the OSD controller 119 can execute 
the block copy operation according to the Set parameters. 
During the block copy operation, BC BUSY is set to 1, thus 
inhibiting the access to the above memories by the control 
unit 10. 

0056. On the basis of the register commands from the 
control unit 10 as in table 1, as described above, the video 
processing unit 70 performs a display mode Setting function, 
a display output Switching function, a power control func 
tion for the memories 131, 133 and 135, an OSD control 
function, a wall paper Setting function, an access memory 
Selection function for the control unit 10, an RGB data 
inversion function, a block copy function, a Screen capture 
function, a display position adjustment function for the 
display unit 80, a television (TV) picture rotation function, 
a TV picture display start position adjustment function, a TV 
picture Scaling function, a brightness/contrast adjustment 
function and an I2C communication function. 

0057 The video processing unit 70 performs a bit allo 
cation function for color expression in the following manner. 
TV video data from the A/D converter 111 and wall paper 
data are expressed in 16 bits/pixel. The 16-bit data15:0 has 
a bit configuration as in table 2. 
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TABLE 2 

Color Data Bilt 

Red data15:11 5 bits 
Green data10:5 6 bits 
Blue data4:0 5 bits 

0.058 Also, OSD data is expressed in 12 bits. The 12-bit 
data 11:0 has a bit configuration as in table 3. 

TABLE 3 

Color Data Bilt 

Red data11:8) 4 bits 
Green data 7:4 4 bits 
Blue data 3:0 4 bits 

0059. The video processing unit 70 performs the display 
mode Setting function in the following manner. The Video 
processing unit 70 enters the TV mode if the register 
command TV MODE is 1 and the OSD mode if it is 0. 
When the operation mode is the TV mode, the video 
processing unit 70 utilizes the memory 131 as an OSD 
memory for access to user data and the memories 133 and 
135 as frame memories for access to TV video data, respec 
tively. When the operation mode is the OSD mode, the video 
processing unit 70 utilizes the memories 131 and 133 as 
OSD memories for access to user data and the memory 135 
as a wall paper memory, respectively. In this case, user data 
stored in the memory 131 as the OSD memory and user data 
stored in the memory 133 as the OSD memory cannot be 
displayed at the same time, and any one thereof is Selected 
according to the register command DISP SEL. 
0060. The video processing unit 70 performs the display 
output Switching function in the following manner. If the 
register command VIDEOON is 1, the video processing unit 
70 displays a video picture on the display unit 80. If the 
register command VIDEOON is 0, the video processing unit 
70 outputs Synchronous Signals, but outputs a picture of only 
one color (black) in place of the video picture. In the case 
where the register command OSDON is 1, the video pro 
cessing unit 70 displays an OSD picture. However, the video 
processing unit 70 displays no OSD picture if the register 
command OSDON is 0. In addition, the video processing 
unit 70 displays a TV picture if the register command TVON 
is 1 and a picture of only one color (black) in place of the 
TV picture if it is 0. 

0061 The frame memory power control function is per 
formed in the following manner. The memories 131, 133 and 
135 are powered on/off by the register commands 
RAMOPON, RAM1PON and RAM2PON, respectively. If 
each register command is Set to 1, the corresponding 
memory is powered on to be available. However, if each 
register command is Set to 0, the corresponding memory is 
powered off. 

0062) The video processing unit 70 performs the OSD 
control function in the following manner. In the OSD control 
function, the video processing unit 70 can select an OSD 
picture in response to the register command DISP SEL in 
the OSD mode (TV MODE=0). The video processing unit 
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70 displays the contents of the memory 131 as an OSD 
picture if the register command DISP SEL is set to 0, and 
the contents of the memory 133 as an OSD picture if it is set 
to 1. Also, when the register command WP DISP is set to 1 
in the OSD mode, the video processing unit 70 accesses the 
contents of the memory 135 and displays the accessed 
contents as a wall paper. When the register command 
WV DISP is set to 0, the video processing unit 70 displays 
a black picture. 

0063. The video processing unit 70 performs the wall 
paper Setting function, more particularly the transparent 
color Setting function, in the following manner. When dis 
playing OSD data and TV video data or wall paper data in 
an overlap manner, the video processing unit 70 uses a 
transparent color for the OSD data. To this end, when the 
OSD data is data set to the register command THRUPTN, 
the color thereof is processed to be transparent. Where the 
color of the OSD data is transparent, a TV picture or wall 
paper is displayed at the corresponding position. The trans 
parent color is valid when the register command THRUEN 
is 0. If the register command THRUEN is 1, the video 
processing unit 70 displays an OSD picture of a color 
designated by the OSD data. 

0064. The access memory selection function for the con 
trol unit 10 is performed in the following manner. The 
control unit 10 can access a memory for OSD by outputting 
a most significant bit (MSB) MA16 of an address as 1. The 
access is made to an OSD memory location designated by 
lower-order bits MA15-MAO of the address. The accessible 
memory is Selectable according to the register command 
RW SEL. The control unit 10 can access the memories 131, 
133 and 135, respectively, using the register command 
RW SEL=0, 1 and 2 in the OSD mode. However, in the TV 
mode (TV MODE=1), the control unit 10 can directly 
access only the memory 131. For TV picture capture, the 
control unit 10 can read a TV picture from the memory 133 
or 135, but not select the memories 133 and 135. In this case, 
the Video processing unit 70 automatically Selects a memory 
for output of a full TV picture and outputs captured data 
from the selected memory to the control unit 10. 
0065. The video processing unit 70 performs the RGB 
data inversion function in the following manner. If the 
register command RGBINV is set to 1, the video processing 
unit 70 inverts the color of OSD data by means of bit 
inversion and displays the inverted OSD data color. If the 
register command RGBINV is set to 0, the video processing 
unit 70 displays the color of OSD data as it is. 
0066. The video processing unit 70 performs the OSD 
block copy function in the following manner. The block 
copy function is performed by the OSD controller 119 in the 
Video processing unit 70 in response to the associated 
register commands from the control unit 10. The OSD 
controller 119 can block-copy a desired rectangular area of 
data to a desired position. This block copy function can be 
performed either in one memory or between two memories. 
In the TV mode (TV MODE=1), the block copy function 
can be performed only in the memory 131. In the OSD mode 
(TV MODE=0), the block copy function can be performed 
in the memory 131, in the memory 133 or between the 
memories 131 and 133. In order to perform the block copy 
function, the control unit 10 first Sets register commands or 
parameters for the block copy operation and the OSD 
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controller 119 then executes the block copy operation 
according to the Set parameters. The Set parameters for the 
block copy operation are BC SEL0 indicative of a source 
memory in which data to be block-copied is Stored, 
BC SEL1 indicative of a destination memory in which the 
block-copied data is to be stored, BCX1 and BCY1 indica 
tive of the left and upper coordinates of a rectangular area of 
the source memory, BCX2 and BCY2 indicative of the right 
and lower coordinates of the rectangular area of the Source 
memory, BCDX and BCDY indicative of X/Y-copy dis 
placements, and BCDXSIG and BCDYSIG indicative of 
X/Y-copy displacement directions. If the control unit 10 sets 
BC START to 1 after setting the parameters for the block 
copy operation in the above manner, then the OSD controller 
119 executes the block copy operation according to the Set 
parameters. During the block copy operation, BC BUSY is 
Set to 1, thus inhibiting the access to the above memories by 
the control unit 10. 

0067. The video processing unit 70 performs the TV 
picture capture function in the following manner. In the TV 
picture capture function, the Video processing unit 70 can 
capture Video data of a TV picture being displayed and 
output the captured video data to the control unit 10. This TV 
picture capture function is valid only in the TV mode 
(TV MODE=1). The TV picture capture operation is 
executed as follow. First, the control unit 10 sets the register 
command RW SEL to 0 and, during display of a TV picture, 
sets the register command TV STOP to 1. As a result, the 
video processing unit 70 stops the TV picture display. If the 
video processing unit 70 stops the TV picture display, the 
control unit 10 reads current Video data from a correspond 
ing memory to capture it. If the control unit 10 sets the 
register command TV START to 1 after capturing the TV 
picture, then the video processing unit 70 resumes the TV 
picture display. 

0068 The video processing unit 70 performs the display 
position adjustment function for the display unit 80 in the 
following manner. The display position of the display unit 
80 can be finely adjusted on the basis of the register 
commands YADJ and XAD.J. The register commands YADJ 
and XADJ are each composed of 4 bits, which are expressed 
by a two's complement. The register command YADJ ranges 
from +7 to -2, wherein the Sign "- represents the upward 
direction and “+” represents the downward direction. The 
register command XADJ ranges from +1 to -8, wherein the 
Sign "- represents the left direction and "+" represents the 
right direction. 

0069. The video processing unit 70 performs the TV 
picture rotation function in the following manner. The Video 
processing unit 70 can rotate a TV picture being displayed. 
The TV picture rotation function is enabled by setting the 
register command TV ROT to a desired value. In the case 
of TV ROT=0, 1, 2 and 3, the video processing unit 70 
rotates a TV picture being displayed, respectively, by 0, 
90°, 180° and 270° or substantially 0°, substantially 90°, 
substantially 180 and substantially 270. 

0070 The video processing unit 70 performs the TV 
picture display Start position adjustment function in the 
following manner. The Video processing unit 70 can make a 
relative display position adjustment of an input analog RGB 
Signal to Synchronous Signals. With regard to the horizontal 
direction, the Video processing unit 70 can adjust the actual 

Feb. 16, 2006 

display position from a downward position of HSYNC by 
adjusting the register command TVHPOS although it has the 
initial value of 124. The smaller the register command 
TVHPOS, the closer the actual display position is to the 
downward position of HSYNC. Similarly, the video pro 
cessing unit 70 can adjust the actual display position with 
regard to the Vertical direction by adjusting the register 
command TVVPOS. 

0071. The video processing unit 70 performs the TV 
picture brightness/contrast adjustment function in the fol 
lowing manner. The Video processing unit 70 can adjust the 
brightness and contrast of a TV picture being displayed, 
respectively, by setting the register commands BRIGHT and 
CONTRAST to desired values. The register command 
BRIGHT is 6 bits long, which are expressed by a two's 
complement. The register command CONTRAST is com 
posed of a positive integer. By Setting the register commands 
BRIGHT and CONTRAST to desired values, the video 
processing unit 70 can perform the following calculation 
with respect to respective RGB signals being displayed. 

LCD OUTPUT=(TV 
BRIGHT)*CONTRAST/128 

INPUT 

0072 The video processing unit 70 performs the TV 
picture Scaling function in the following manner. This Scal 
ing function is performed by the format scaler 113 in the 
video processing unit 70. The scaler 113 executes the scaling 
operation in the following order. Note that register Settings 
which are described below are given in consideration of 
horizontality and verticality when the TV picture stays at 0° 
or substantially 0, irrespective of rotation of the TV picture. 
Firstly, the format scaler 113 sets a desired display picture 
size. Namely, the scaler 113 sets VXSIZE and VYSIZE of 
the desired display picture size with regard to the horizontal 
and vertical directions, which size is 100*75 pixels at 
minimum. Secondly, the Scaler 113 Sets a display Start 
position. Namely, the Scaler 113 Sets the display Start posi 
tion of the TV picture with TV XPOS and TV YPOS. 
Thirdly, the format Scaler 113 sets a Scaling (up/down) ratio. 
At this time, the scaler 113 calculates 720* 4096/VXSIZE 
with respect to the horizontal direction and Sets the calcu 
lated result as HLSR. The format Scaler 113 also calculates 
240*2048/VYSIZE with respect to the vertical direction and 
sets the calculated result as VLSR. 

0073. The above-described video processing functions, 
other than the block copy function and Scaling function, are 
performed by the memory controller 123 in the video 
processing unit 70 on the basis of the associated register 
commands from the control unit 10. 

0074 FIG. 5 shows display areas of the display unit 80 
in FIG. 1. The display unit 80 has a first display area 81 for 
displaying TV video data in the TV mode and a second 
display area 83 for displaying user data in the TV mode. The 
display unit 80 further has a third display area 85 for 
displaying Soft key information for menu Setting in the 
television mode or OSD mode. In the embodiment of the 
present invention, the display unit 80 is assumed to have the 
first to third display areas 81-85. The first display area 81 
displays a TV picture of a quarter common intermediate 
format (QCIF) size from the memory 133 or 135 and the 
Second display area 83 displays user data from the memory 
131. The third display area 85 displays soft keys to guide 
them. In the embodiment of the present invention, the 
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display areas of the display unit 80 are assumed to have their 
respective sizes as shown in FIG. 5. The QCIF picture has 
a size of 176* 144 pixels and is displayed in the first display 
area 81 in the normal state. A full picture displayed on the 
entire screen of the display unit 80 has a size of 176*220 
pixels. 

0075). In FIG. 5, the second display area 83 displays user 
data and sub-menus and has a size of 60*176 pixels. If the 
entire size of the Second display area 83 is Set to font size 
(1819 pixels)*3 rows, the total 60 character data (60 pixels) 
can be displayed in the Second display area 83. In this case, 
provided that the Size of three character data is used for a 
margin, the total 57 character data will be able to be 
displayed in the Second display area 83. Also, provided that 
user data and menu items are Stored in the memory 131 
according to the characteristics of the Second display area 
83, they will be able to be efficiently displayed in the TV 
mode. 

0.076 FIG. 6 is a block diagram illustrating an example 
of configurations of the keypad 27 and display unit 80 
according to the embodiment of the present invention. 

0077. In the configuration of the keypad 27, a TV mode 
ON key 31 is used to set the mobile telephone to the TV 
mode. If the user clicks on a TV key for a long period of time 
in the standby mode, the control unit 10 determines the key 
input to be a TV mode ON key input. ATV mode screen size 
key 33 is used to change the size and direction of a TV 
picture displayed on the display unit 80. If the user clicks on 
the TV key for a short period of time in the TV mode, the 
control unit 10 determines the key input to be a TV mode 
Screen size key input. Although the embodiment of the 
present invention has been disclosed for illustrative purposes 
to implement one TV key for the TV mode ON key 
operation and TV mode Screen size key operation, individual 
keys may be used for the TV mode ON key operation and 
TV mode Screen size key operation. If the user clicks on a 
confirm key or capture key when a TV picture is displayed 
in the TV mode, the control unit 10 determines the clicked 
key to be a TV mode capture key 35. ATV mode menu key 
37 functions to set the TV mode or adjust a channel, screen 
or timer under the condition that the TV mode is set. 

0078. According to the embodiment of the present inven 
tion, the keypad can be implemented as shown in table 4. 

TABLE 4 

Key Method Function Remark 

TV long click set (start) TV mode 
Menu short click display various menus soft key guide display 

related to TV function 
TV short click select TV picture size no guide display 

and display direction 
Confirm short click capture TV picture as soft key guide display 

still picture 
Navigation manually select 
1 D channel 
Navigation select automatic 
A V channel 
Numeric select channel by 

channel number input 
Cancel short click return to upper menu 
Exit short click exit from TV mode 

and return to standby 
picture 
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007.9 FIG. 7 is a flow chart illustrating an example of a 
method for displaying a television video Signal according to 
the embodiment of the present invention. 

0080 With reference to FIG. 7, if the communication 
mode is set in the standby mode at step 741, the control unit 
10 performs the set communication mode at step 750. Here, 
the communication mode can be a voice communication 
mode, a text communication mode or an Internet-based data 
communication mode. The communication mode will here 
inafter be described for illustrative purposes to be the voice 
communication mode or the text communication mode, 
more particularly a short message service (SMS) mode. If 
the communication mode is Set, the control unit 10 notifies 
the video processing unit 70 of the setting of the commu 
nication mode and the selection of the OSD mode and 
transferS user data generated in the communication mode to 
the video processor 70, at step 750. Then, the memory 
controller 123 in the video processing unit 70 utilizes the 
memories 131 and 133 for storage of user data and the 
memory 135 for storage of wall paper data, respectively. The 
video processing unit 70 displays the user data from the 
control unit 10 in the first and second display areas 81 and 
83 of the display unit 80. 

0081. On the other hand, the user can move the mobile 
telephone from the standby mode to the TV mode directly or 
through menu selection. Firstly, in order to set the TV mode 
directly, the user clicks on the TV key for a long period of 
time. Upon receiving the TV key input in the Standby mode, 
the control unit 10 determines the received TV key input to 
be a TV mode Setting input. Secondly, when the user clickS 
on the menu key, the control unit 10 Sends user data 
corresponding to menus to the Video processing unit 70 to 
display the menus on the display unit 80. Thereafter, if the 
user Selects a TV watch menu from among the menus 
displayed on the display unit 80, the controller 10 deter 
mines the TV watch menu selection to be a TV mode setting 
input. Here, the TV mode refers to a state where the TV 
receiver is in operation. Moreover, if the menu key is input 
when the TV mode is set in the above manner, the control 
unit 10 performs a control operation to display a Selected 
menu while displaying a TV picture. 

0082 First, if the TV key is long-clicked in the standby 
mode, the control unit 10 detects the TV key input at step 
711 and sets the TV mode at step 713. The control unit 10 
then outputs a TV mode Setting command to the Video 
processing unit 70. In response to the TV mode setting 
command, the video processing unit 70 sets the memory 131 
as a memory for Storage of user data and the memories 133 
and 135 as frame memories for storage of TV video data, 
respectively, as Stated previously. At Step 715, the control 
unit 10 outputs control data for TV channel selection, which 
is then transferred to the tuner 50 via the control interface 
117 and I2C bus master. If there is no channel selected after 
the TV mode is set, the control unit 10 outputs channel 
control data to the tuner 50 to access a channel selected in 
the previous State. 

0083. The tuner 50 tunes to a selected channel, receives 
a television Video Signal over the tuned channel and per 
forms a frequency conversion operation with respect to the 
received television video signal. The decoder 60 decodes the 
television video signal from the tuner 50 to output an analog 
RGB Video signal and Synchronous Signals. The A/D con 
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verter 111 converts the analog video Signal from the decoder 
60 into digital video data, and the format scaler 113 scales 
the size of the digital video data from the A/D converter 111 
to a predetermined size. The memory controller 123 stores 
user data from the control unit 10 in the memory 131. The 
memory controller 123 also outputs digital video data of the 
previous frame stored in the memory 135 or 133 at the same 
time that it stores video data of the current frame from the 
format scaler 113 in the memory 133 or 135. Upon com 
pleting the output of Video data of one frame, the memory 
controller 123 outputs user data stored in the memory 131. 
That is, the memory controller 123 outputs frame video data 
in a Video signal active period of a one-frame Video signal 
display period and user data in an idle period of the display 
period, respectively. Thereafter, upon receiving video data 
of the next frame, the memory controller 123 outputs digital 
video data of the previous frame stored in the memory 133 
or 135 at the same time as storing the received video data in 
the memory 135 or 133. Therefore, the memory controller 
123 performs the write and read operations of the frame 
memories 133 and 135 at the same time, thereby making it 
possible to display a received video signal in real time. 
0084 As stated above, at step 717, the control unit 10 
controls the video processing unit 70 to display received 
Video data, and outputs user data corresponding to the 
received video data to the video processing unit 70 to display 
the user data. At this time, a television picture output from 
the video processing unit 70 is a QCIF picture. As a result, 
the display unit 80 displays, as shown in view A of FIG. 8, 
the QCIF picture in its first display area 81, user data in its 
Second display area 83 and a Soft key guide in its third 
display area 85, respectively. 
0085. Upon receiving a channel change key input at step 
719 under the condition that the received TV video signal is 
displayed in the above manner, the control unit 10 changes 
the current channel to a new channel at step 715 and then 
repeats the above step 717. For channel change, if the TV 
mode is executed, the user can input a desired channel 
number directly using numeric keys, or Select a desired 
channel using left and right keys of the navigation key. In 
addition, for channel change in the menu mode, the user can 
Select an automatic channel menu in the menu mode and 
then Select a desired channel number using up and down 
keys of the navigation key. 

0.086 If the TV mode screen size key is input at step 721 
under the condition that the received TV video signal is 
displayed, then the control unit 10 outputs a Screen adjust 
ment command to the video processing unit 70 at step 723 
to adjust the size of a TV picture and rotate the TV picture. 
Here, the TV picture has any one of two types of sizes, a full 
size (220*176) and a scaled-down size (QCIF size: 
176*144), as described above. The picture rotation can be 
made by 0, 90° or 270° or substantially 0°, substantially 
90°, or substantially 270°. When the TV mode is started, a 
TV picture of the QCIF size, which is set as a default, is 
displayed as shown in view A of FIG. 8. If the TV key is 
short-clicked under the condition that the TV picture is 
displayed as shown in view A of FIG. 8, the control unit 10 
determines the TV key input to be a TV mode screen size 
key input and then commands the Video processing unit 70 
to rotate the TV picture by 90° or substantially 90° and 
display it at the full size, as shown in view B of FIG. 8. 
Thereafter, if the TV key is short-clicked again, the control 
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unit 10 commands the video processing unit 70 to rotate the 
TV picture by 270° or substantially 270° and display it at the 
full size, as shown in view C of FIG.8. If the TV key is 
Short-clicked again when the TV picture is displayed as 
shown in view C of FIG. 8, the control unit 10 controls the 
video processing unit 70 to display the TV picture at the 
OCIF Size as shown in view A of FIG. 8. 

0087. When the QCIF-size picture as shown in view A of 
FIG. 8, it is effective to set various menus associated with 
the TV mode and execute a direct acceSS function. However, 
in the case of the full-size picture (full size 90° or full 
size 270) as shown in view B or C of FIG. 8, the control 
unit 10 commands the video processing unit 70 not to 
display user data. As a result, when the full-size picture is 
displayed, user data and Soft key data are not displayed in the 
second display area 83 and third display area 85 of the 
display unit 80. This enables the user to view the full-size 
TV picture. Even though no menu key is displayed in the 
Soft key guide display area, or the third display area 85, the 
control unit 10 provides the menu service if the user pushes 
the menu key on the keypad 27. 
0088. Where the TV mode capture key is input in the TV 
mode at step 725, the control unit 10 outputs a screen capture 
command to the video processing unit 70 at step 727. The 
TV mode capture key can be driven by Selecting the confirm 
key on the keypad 27 or the capture key displayed in the Soft 
key guide display area, or the third display area 85 of the 
display unit 80, as shown in FIG. 6. The screen capture 
function is performed to capture and Store a TV picture 
being displayed in the TV mode as a still picture. The TV 
picture can be captured either when it is displayed at the 
QCIF size as shown in view A of FIG. 8 or when it is 
displayed at the full size as shown in view B or C of FIG. 
8, but the captured picture must be stored at the QCIF size. 
The reason is to Standardize the Sizes of captured pictures 
into a data Size necessary for Setting of a wall paper of the 
terminal as shown in view A of FIG. 9. Alternatively, the 
sizes of captured pictures may be set to the full size. 
0089. If the user clicks on the capture key displayed in a 
right portion of the Soft key guide display area of the display 
unit 80 as shown in view A of FIG. 9 or the confirm key on 
the keypad 27 under the condition that the TV mode is 
executed, the control unit 10 determines the Screen capture 
mode to be Selected and then outputs the Screen capture 
command to the video processing unit 70. In response to the 
Screen capture command, the Video processing unit 70 
continuously accesses Video data of the currently displayed 
frame to maintain the output thereof, So that the display unit 
80 displays the output video data from the video processing 
unit 70 as a still picture. Video data of a TV picture, captured 
and displayed as a still picture in this manner, can be 
accessed by the control unit 10. That is, the control unit 10 
can access Video data output as a Still picture by the Video 
processing unit 70, give a name to the Still picture and then 
Store the Still picture in the form of a photograph. The views 
A, B, and C of FIG. 9 illustrate a procedure of storing a 
photograph acquired after capture. If the user clicks on the 
capture key when a TV picture is displayed as shown in View 
A of FIG. 9, the TV picture is displayed as a still picture as 
shown in view B of FIG. 9. If the user clicks on the confirm 
key under the condition that the TV picture is displayed as 
the still picture as shown in view B of FIG. 9, the control 
unit 10 accesses and Stores output Video data from the Video 
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processing unit 70 as shown in view C of FIG. 9. When the 
picture to be Stored after capture is displayed as shown in 
FIG. 9b, the control unit 10 displays names set as defaults 
(for example, photograph 1, photograph 2, photograph 3, . . 
..) in the second display area 83 of the display unit 80, which 
State is a character input waiting State. In this State, the user 
can input a photograph name in the Second display area 83 
in Korean or English. Alternatively, if there is no Separate 
name input from the user, the control unit 10 may store the 
Still picture with any one of the names Set as the defaults. If 
the user clicks on the confirm key under the condition of 
inputting a photograph name after TV picture capture, the 
control unit 10 displays on the display unit 80 the fact that 
the current picture is being Stored, as shown in View C of 
FIG. 9. If the photograph storage is ended, then the control 
unit 10 returns to the above step 717 to perform the TV 
picture display function. 
0090 The user can perform various functions by select 
ing various menus while the received television Video signal 
is displayed in the TV mode as described above. If the user 
clicks on the menu key at step 729, the control unit 10 
displays menus at step 731. Thereafter, the control unit 10 
provides a Service of a function associated with one of the 
displayed menus Selected by the user and then returns to the 
above step 717. 
0091 FIG. 10 shows functions and menus of keys for 
provision of function services in the TV mode. First, if the 
user clicks on the menu key, main menu items of the mobile 
telephone are displayed. If a TV menu item is selected from 
among the displayed menu items, menu items "TV Watch' 
and “Stored photograph View' are displayed as shown in 
FIG. 10. When the TV watch menu item is selected, menu 
items “automatic channel”, “Screen adjustment' and “auto 
matic off timer' are displayed. When the stored photograph 
View menu is Selected, menu items “name change”, “current 
photograph delete' and "all photograph delete' are dis 
played. 
0092. If the menu key input is generated in the TV mode 
(where either a QCIF screen or full screen can be displayed), 
the control unit 10 commands the video processing unit 70 
to display a QCIF screen on the display unit 80. Then, the 
video processing unit 70 outputs video data at the QCIF size, 
outputs menu items to the Second display area 83 and 
displays soft keys in the third display area 85, as shown in 
FIGS. 11A and 11B. F.G. 11A shows a menu Screen in the 
TV mode and FIG. 11B shows a menu screen in a stored 
photograph display mode. 
0093. With reference to FIG. 11A, whenever the menu 
key is clicked one time in the TV mode, a Selectable menu 
item among the menu items in the Second display area 83 is 
displayed with a different color from that of the others, and 
also in a central portion of the third display area 85. The 
current time is displayed in an upper left portion of the first 
display area 81 and a channel number of a Selected picture 
is displayed in an upper right portion thereof. This current 
time and channel number can be provided by the block copy 
function which is performed by the OSD controller 119 as 
Stated previously. If a Select key is clicked under the 
condition that the menu items are displayed as shown in 
FIG. 11A, the control unit 10 proceeds to the next step to 
execute a function of the Selected menu item. 

0094. With reference to FIG. 11B, in the stored photo 
graph display mode, a Stored photograph is displayed in the 
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first display area 81 in place of a TV picture. If the menu key 
is clicked, Sub-menus are displayed on the menu Screen of 
the Second display area 83. Also, Soft keys are displayed in 
the third display area 85 and a photograph name is displayed 
in an upper portion of the first display area 81. Similarly, the 
photograph name can also be provided by the block copy 
function. 

0095. As an alternative, the user may select a desired 
menu item on each of the menu screens as shown in FIGS. 
11A and 11B by inputting a numeric key. If the mobile 
telephone returns to the TV mode after the confirm key or 
cancel key is clicked or a confirm message is displayed after 
a desired menu item is selected, then it performs the TV 
mode at the predetermined original Screen size. 

0096. On the other hand, if the communication mode 
occurs under the condition that the TV mode is performed, 
the control unit 10 must be able to perform the communi 
cation mode preferentially. The communication mode gen 
erally includes an outgoing call mode and an incoming call 
mode. The communication mode can also be classified into 
a voice communication mode, a text communication mode 
and a data communication mode. The data communication 
mode can be performed over a wireleSS/wired Internet 
network. If the communication mode occurs in the TV 
mode, the control unit 10 can perform the communication 
mode when performing the television mode, or make a 
transition from the television mode to the OSD mode and 
then perform the communication mode in the OSD mode. 
Alternatively, the control unit 10 may stop the television 
mode, perform the communication mode and then return to 
the television mode. In the embodiment of the present 
invention, it is assumed that, if the communication mode 
occurs in the television mode, the control unit 10 provides 
a communication Service associated with the communica 
tion mode while performing the television mode or OSD 
mode based on the user's Selection. 

0097 First, if the communication mode occurs at step 
733, the control unit 10 notifies the video processing unit 70 
of the occurrence of the communication mode and then 
controls the video processing unit 70 to perform the com 
munication mode at step 735. At this time, the control unit 
10 also notifies the video processing unit 70 of information 
associated with the television mode or OSD mode according 
to the user's selection. Then, the video processing unit 70 
performs the communication mode during the television 
mode or during the OSD mode selected by the user. In the 
television mode, the video processing unit 70 utilizes the 
memories 133 and 135 as frame memories for storage of 
television video data and the memory 131 as a memory for 
Storage of user data, respectively. In the OSD mode, the 
video processing unit 70 utilizes the memories 131 and 133 
for storage of user data and the memory 135 for storage of 
wall paper data, respectively. Also, in the television mode, 
when a television picture based on the Screen adjustment 
mode is displayed on the display unit 80, the control unit 10 
controls the OSD controller 119 in the video processing unit 
70 to display user data generated in the communication 
mode on the television picture in the OSD manner. 

0098. The TV mode is released by clicking on an end key 
(power key) under the condition that the TV mode is 
executed. If the end key input is generated at step 737, the 
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control unit 10 proceeds to step 739 to output a TV exit 
command to the Video processing unit 70 and then release 
the TV mode. 

0099 FIGS. 12A and 12B are flow charts illustrating 
examples of a procedure of performing the communication 
mode in the television mode according to an embodiment of 
the present invention, and FIGS. 13A to 13C are diagrams 
illustrating examples of user data generated when the com 
munication mode is performed in FIGS. 12A and 12B 
according to an embodiment of the present invention. It is 
assumed here that the communication mode is either a voice 
communication mode or a data communication mode Such 
as a text communication mode. 

0100 First, in order to conduct the communication mode 
when the television mode is performed, the user has to Select 
a display mode also. Namely, the user must Select whether 
to conduct the communication mode in the television mode 
or to change the television mode to the OSD mode and then 
conduct the communication mode in the changed OSD 
mode. Therefore, if the communication mode is Selected 
during the television mode, the control unit 10 determines 
whether the communication mode is an incoming call mode 
or outgoing call mode and whether it is a voice communi 
cation mode or data communication mode. The control unit 
10 also determines whether the display mode of displaying 
user data generated in the communication mode will be 
performed in the current television mode or the OSD mode. 

0101. A detailed description will hereinafter be given of 
the procedure of performing the communication mode in the 
television mode with reference to FIGS. 12A and 12B and 
FIGS. 13A to 13C. Firstly, in the case where the commu 
nication mode is the incoming call mode at Step 811 and the 
data communication mode at step 813 and the OSD function 
is Selected in the data communication mode at Step 815, the 
control unit 10 notifies the video processing unit 70 of 
information regarding these modes at Step 817. Also at Step 
817, the control unit 10 transfers incoming data to the video 
processing unit 70. Then, the I2C interface 115 in the video 
processing unit 70 controls the tuner 50 and decoder 60 
under the control of the control unit 10 such that they are not 
operated. Also, the memory controller 123 in the video 
processing unit 70 stores user data from the control unit 10 
in the memories 131 and 133 and wall paper data in the 
memory 135, respectively. When no wall paper information 
Selected, a wall paper is displayed with a transparent color 
on the basis of predetermined wall paper information. There 
fore, the video processing unit 70 displays the user data from 
the control unit 10 in the first and second display areas 81 
and 83 of the display unit 80, as shown in FIG. 13.a. Here, 
the user data may include, for example, caller information 
and a text message Sent from a calling party. 

0102 Secondly, if the communication mode is the incom 
ing call mode at Step 811 and the data communication mode 
at step 813 and the television display function is selected in 
the data communication mode at step 815, the control unit 
10 notifies the video processing unit 70 of information 
regarding these modes at step 819. Also at step 819, the 
control unit 10 transferS incoming data to the Video pro 
cessing unit 70. Then at step 819, the video processing unit 
70 stores user data from the control unit 10 in the memory 
131 and received television video data in the memories 133 
and 135, respectively. At this time, provided that the tele 
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vision video data is being displayed at the QCIF size, the 
video processing unit 70 controls the display unit 80 to 
display the television video data in the first display area 81 
of the display unit 80 and the user data from the control unit 
10 in the second display area 83 thereof, respectively, as 
shown in FIG. 13C. Here, the user data may include, for 
example, caller information and a text message Sent from a 
calling party. Alternatively, provided that the television 
Video data is being displayed at the full size, the Video 
processing unit 70 displays a text message from the OSD 
controller 119 on a displayed picture in the OSD manner, as 
shown in FIG. 13.B. 

0103) Thirdly, if the communication mode is the incom 
ing call mode at Step 811 and the Voice communication mode 
at step 813 and the OSD function is selected in the voice 
communication mode at step 821, the control unit 10 notifies 
the Video processing unit 70 of information regarding these 
modes at step 825. Then, the I2C interface 115 in the video 
processing unit 70 controls the tuner 50 and decoder 60 
under the control of the control unit 10 such that they are not 
operated. Also, the memory controller 123 in the video 
processing unit 70 stores user data from the control unit 10 
in the memories 131 and 133 and wall paper data in the 
memory 135, respectively. When no wall paper information 
is Selected, a wall paper is displayed with a transparent color 
on the basis of predetermined wallpaper information. There 
fore, the video processing unit 70 displays the user data from 
the control unit 10 in the first and second display areas 81 
and 83 of the display unit 80, as shown in FIG. 13A. Here, 
the user data may include, for example, caller information, 
current time information and communication State informa 
tion. The user performs the Voice communication function 
via the audio processor 25. 
0104 Fourthly, if the communication mode is the incom 
ing call mode at Step 811 and the Voice communication mode 
at step 813 and the television display function is selected in 
the Voice communication mode at Step 821, the control unit 
10 notifies the video processing unit 70 of information 
regarding these modes at step 827. Then at step 827, the I2C 
interface 115 in the video processing unit 70 controls the 
tuner 50 and decoder 60 to normally process a television 
Signal of a currently Selected channel, and blocks an audio 
signal from the decoder 60 so that the audio processor 25 can 
process an audio signal based on the Voice communication 
function. Also at step 827, the memory controller 123 in the 
video processing unit 70 stores user data from the control 
unit 10 in the memory 131 and received television video data 
in the memories 133 and 135, respectively. At this time, 
provided that the television Video data is being displayed at 
the QCIF size, the video processing unit 70 controls the 
display unit 80 to display the television video data in the first 
display area 81 of the display unit 80 and the user data from 
the control unit 10 in the second display area 83 thereof, 
respectively, as shown in FIG. 13C. Here, the user data may 
include, for example, caller information, current time infor 
mation and communication State information. Alternatively, 
provided that the television Video data is being displayed at 
the full size, the Video processing unit 70 displays user data 
from the OSD controller 119 on a displayed picture in the 
OSD manner, as shown in FIG. 13B. The user performs the 
Voice communication function via the audio processor 25. 
0105. If the communication mode is ended at step 829 
after the communication Service associated with the incom 
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ing call mode and the data communication mode or voice 
communication mode is provided in the above manner, then 
the control unit 10 returns to the television mode. At this 
time, the control unit 10 controls the Video processing unit 
70 to restore all functions to their states in the television 
mode associated Service prior to the execution of the com 
munication mode. 

0106 The outgoing call mode is performed under the 
condition that the television mode is performed, as follows. 

0107 Firstly, if the communication mode is the outgoing 
call mode at Step 831 and the data communication mode at 
step 833 and the OSD function is selected in the data 
communication mode at step 835, the control unit 10 notifies 
the Video processing unit 70 of information regarding these 
modes at step 837. Also at step 837, the control unit 10 
transfers input data from the keypad 27 to the video pro 
cessing unit 70. Then, the I2C interface 115 in the video 
processing unit 70 controls the tuner 50 and decoder 60 
under the control of the control unit 10 such that they are not 
operated. Also, the memory controller 123 in the video 
processing unit 70 stores user data from the control unit 10 
in the memories 131 and 133 and wall paper data in the 
memory 135, respectively. When no wall paper information 
is Selected, a wall paper is displayed with a transparent color 
on the basis of predetermined wall paper information. There 
fore, the video processing unit 70 displays the user data from 
the control unit 10 in the first and second display areas 81 
and 83 of the display unit 80, as shown in FIG. 13A. Here, 
the user data may include, for example, called Subscriber 
information and a text message to be transmitted from the 
calling party. Thereafter, if the user clicks on the confirm key 
at step 839 to command transmission of text data being 
displayed, then the control unit 10 transmits the text data at 
step 841. 

0108) Secondly, if the communication mode is the out 
going call mode at Step 831 and the data communication 
mode at step 833 and the television display function is 
selected in the data communication mode at step 835, the 
control unit 10 notifies the video processing unit 70 of 
information regarding these modes at Step 843. Also at Step 
843, the control unit 10 transfers input data to the video 
processing unit 70. Then at step 843, the video processing 
unit 70 stores user data from the control unit 10 in the 
memory 131 and received television video data in the 
memories 133 and 135, respectively. At this time, provided 
that the television video data is being displayed at the QCIF 
size, the video processing unit 70 controls the display unit 80 
to display the television video data in the first display area 
81 of the display unit 80 and the user data from the control 
unit 10 in the second display area 83 thereof, respectively, as 
shown in FIG. 13C. Here, the user data may include, for 
example, called Subscriber information and a text message 
to be transmitted. Alternatively, provided that the television 
Video data is being displayed at the full size, the Video 
processing unit 70 displays a text message from the OSD 
controller 119 on a displayed picture in the OSD manner, as 
shown in FIG. 13B. Thereafter, if a transmission command 
is generated at step 839, then the control unit 10 transmits 
currently displayed text data at step 841. 

0109) Thirdly, if the communication mode is the outgoing 
call mode at Step 831 and the Voice communication mode at 
step 833 and the OSD function is selected in the voice 
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communication mode at step 845, the control unit 10 notifies 
the Video processing unit 70 of information regarding these 
modes at step 847. Then, the I2C interface 115 in the video 
processing unit 70 controls the tuner 50 and decoder 60 
under the control of the control unit 10 such that they are not 
operated. Also, the memory controller 123 in the video 
processing unit 70 stores user data from the control unit 10 
in the memories 131 and 133 and wall paper data in the 
memory 135, respectively. When no wall paper information 
is Selected, a wall paper is displayed with a transparent color 
on the basis of predetermined wallpaper information. There 
fore, the video processing unit 70 displays the user data from 
the control unit 10 in the first and second display areas 81 
and 83 of the display unit 80, as shown in FIG. 13A. Here, 
the user data may include, for example, called Subscriber 
information, current time information and communication 
State information. The user performs the Voice communica 
tion function via the audio processor 25. Thereafter, if the 
end key input is generated at step 849, the control unit 10 
releases the call mode and then returns to the television 
mode. 

0110 Fourthly, if the communication mode is the outgo 
ing call mode at Step 831 and the Voice communication 
mode at step 833 and the television display function is 
selected in the voice communication mode at step 845, the 
control unit 10 notifies the video processing unit 70 of 
information regarding these modes at Step 851. Then at Step 
851, the I2C interface 115 in the video processing unit 70 
controls the tuner 50 and decoder 60 to normally process a 
television Signal of a currently Selected channel, and blockS 
an audio signal from the decoder 60 so that the audio 
processor 25 can process an audio signal based on the Voice 
communication function. Also at Step 851, the memory 
controller 123 in the video processing unit 70 stores user 
data from the control unit 10 in the memory 131 and 
received television video data in the memories 133 and 135, 
respectively. At this time, provided that the television video 
data is being displayed at the QCIF Size, the Video proceSS 
ing unit 70 controls the display unit 80 to display the 
television video data in the first display area 81 of the 
display unit 80 and the user data from the control unit 10 in 
the Second display area 83 thereof, respectively, as shown in 
FIG. 13C. Here, the user data may include, for example, 
called Subscriber information, current time information and 
communication State information. Alternatively, provided 
that the television video data is being displayed at the full 
size, the Video processing unit 70 displays user data from the 
OSD controller 119 on a displayed picture in the OSD 
manner, as shown in FIG. 13B. The user performs the voice 
communication function via the audio processor 25. There 
after, if the end key input is generated at step 849, the control 
unit 10 releases the call mode and then returns to the 
television mode. 

0111. If the communication mode is ended after being 
performed in the above manner, then the control unit 10 
returns to the television mode of the previous State. 
0112 AS apparent from the above description, the present 
invention provides a mobile terminal which is capable of 
processing a received television video signal to display it as 
a television picture on a display unit thereof. The present 
mobile terminal can also Scale up or rotate the displayed 
television picture, or capture and Store it as a still picture. 
Further, when displaying the television picture, the mobile 
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terminal can efficiently control memories to process the 
received Video signal in real time. Furthermore, the mobile 
terminal can process a television mode in a menu manner, 
resulting in an increase in the convenience of television 
watching. 
0113 Although the embodiments of the present invention 
have been disclosed for illustrative purposes, those skilled in 
the art will appreciate that various modifications, additions 
and Substitutions are possible, without departing from the 
Scope and Spirit of the invention as disclosed in the accom 
panying claims. 
What is claimed is: 

1. A method for communication by a mobile terminal 
having a television signal display function, the method 
comprising the Steps of: 

displaying a received television Signal; 
capturing an image being displayed and displaying the 

captured image as a still picture when a capture key is 
input during displaying of the received television Sig 
nal; and 
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Storing the captured image and then returning to the Step 
of displaying the received television signal. 

2. The method as claimed in claim 1, wherein, when no 
filename is input during Storing of the captured image, the 
captured image is Stored with a filename Set as a default. 

3. The method as claimed in claim 2, wherein the captured 
image is Stored as a background Screen. 

4. The method as claimed in claim 1, wherein the step of 
Storing the captured image comprises the Steps of: 

displaying input of a filename; 

when a filename is input, Storing the captured image with 
the input filename, and 

when no filename is input, Storing the captured image 
with a filename Set as a default. 


