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MULTI-SCREEN DISPLAY APPARTUS AND VIDEO 
SWITCHING PROCESSING APPARATUS 

BACKGROUND OF THE INVENTION 

[0001] 1. Field of the Invention 

[0002] The present invention relates to a multi-screen 
display apparatus and a video switching processing appara 
tus, and more speci?cally to a multi-screen display appara 
tus and a video sWitching processing apparatus Which 
improves display quality by realiZing a screen display With 
out ?ickering When a sub-screen is displayed and by 
smoothly sWitching screens When an image displayed on the 
screen is sWitched to another image When, for example, a 
channel is sWitched in a video device such as a television 
receiver Which includes a video memory and processes a 
digital signal by controlling Write and read to the memory. 

[0003] 2. Description of the Related Art 

[0004] Television receivers having a function of display 
ing tWo, three, or more screens in addition to a normal 
(main) screen have been conventionally marketed. Further 
more, television receivers having Wide aspect (Wide screen) 
color picture tubes (hereinafter referred to as CPT) such as 
an HDTV (high de?nition television) and an EDTV have 
become popular. Based on the above described background, 
multi-screen display models (for displaying a plurality of 
sub-screens on a display device) speci?c to Wide aspect CPT 
television receivers (referred to as Wide television receivers) 
have been developed. 

[0005] A sub-screen processing method in the conven 
tional multi-screen display apparatus is described beloW by 
referring to FIGS. 15 and 16. FIG. 15 shoWs an eXample of 
displaying multiple screens. FIG. 16 is a block diagram 
shoWing a con?guration of the conventional multi-screen 
display apparatus. As shoWn in FIG. 15, the method of 
displaying a main screen using a video signal (main image) 
and sub-screens A and B adjacent to the main screen using 
tWo video signals (sub-images A and B) different from the 
signal for the main screen is described beloW as an eXample 
of the conventional technology. In this case, a compressing 
process is horiZontally performed on the video signal of the 
main screen to normally display a moving picture. The video 
signals of the sub-screens A and B are alternately Written to 
and read from tWo areas A and B of the video memory 
(hereinafter referred to simply as memory) at predetermined 
intervals (that is, one ?eld for several ?elds in the ?elds 
forming video signals of the sub-screens A and B), and 
displayed as a multi-screen semi-moving picture. When the 
sub-images A and B are Written to the memory, the vertical 
ampli?cation of each image is 1/2. Therefore, the number of 
horiZontal lines of the ?eld images A and B Written to the 
memory is reduced to 1/2. 

[0006] In FIG. 16, a horiZontal synchronous signal (here 
inafter referred to as a sub-HD (A)), a vertical synchronous 
signal (hereinafter referred to as a sub-VD (A)), and a video 
signal (hereinafter referred to as a sub-image of the 
sub-screen A are respectively input to input terminals 100, 
101, and 102 in a system A of a selector 119. A horiZontal 
synchronous signal (hereinafter referred to as a sub-HD (B)), 
a vertical synchronous signal (hereinafter referred to as a 
sub-VD (B)), and a video signal (hereinafter referred to as 
a sub-image of the sub-screen B are respectively input 
to input terminals 106, 107, and 108 in a system B. 
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[0007] A selector 119 is controlled by an A/B selection 
signal of a microcomputer 130, and an input signal of the 
above described A or B system is selected, and a horiZontal 
synchronous signal HD, a vertical synchronous signal VD, 
and a video signal of the sub-screen converted into digital 
data by an A/D converter 103 are provided to a synchronous 
video processing circuit 104. 

[0008] In the synchronous video processing circuit 104, a 
clock is obtained by providing a control signal to a PPL 
circuit 105, and a system clock can be generated by dividing 
the obtained clock as necessary. According to the system 
clock, a horiZontal reference pulse HD‘ and a vertical 
reference pulse VD‘ can be generated from each of the input 
signals in the synchronous video processing circuit 104. 
Simultaneously, it is determined Whether the video ?eld is an 
odd ?eld (ODD) or an even ?eld (EVEN), and a ?eld ?ag 
(for eXample, a high-level signal for an ODD) is generated. 
Then, an operating process such as video compression is 
performed on a sub-image, and a compressed video signal of 
the system A or B and each control signal (a system clock, 
a horiZontal reference pulse, a vertical reference pulse, a 
?eld ?ag) are provided to a memory Write control circuit 
113. 

[0009] The memory Write control circuit 113 determines a 
?eld to be Written to according to the VD‘ signal and the ?eld 
?ag. Furthermore, a Write control signal (hereinafter referred 
to as a WE) is generated as a Write enabling signal during the 
period of the determined ?eld, and is provided to a memory 
114. TWo sets of video signals of the sub-screen A or B 
divided into a luminance signal and a chrominance signal 
according to the WE are Written into the memory 114. 

[0010] A horiZontal synchronous signal (hereinafter 
referred to as a main HD), a vertical synchronous signal 
(hereinafter referred to as a main-VD), and a video signal 
(hereinafter referred to as a main image) of the main-screen 
are respectively input to terminals 120, 121, and 122. The 
HD and VD of the main screen are provided to a memory 
read control circuit 115 and a main video processing circuit 
124, and the main video signal is converted into digital data 
by an A/D converter 123 and provided to the main video 
processing circuit 124. 

[0011] The main video processing circuit 124 performs a 
process such as a compressing process on the main video 
signal. The main video signal is converted into an analog 
signal by a D/A converter 125, and provided to a selector 
117. 

[0012] On the other hand, using the above described tWo 
sets of video signals of the sub-screen Written to the memory 
114, the sub-screens A and B are read according to the 
control signal output from the memory read control circuit 
115 to the memory 114 based on the HD and VD for the 
main screen provided to the memory read control circuit 115 
and input from the input terminals 120 and 121. 

[0013] After the memory read control circuit 115 performs 
an output process such as a phase adjustment of a luminance 
signal and a chrominance signal on the video signals of the 
read sub-screens, a D/A converter 116 converts the video 
signals into analog data and provided to the selector 117. 

[0014] Using the main/sub-selection signal output from 
the memory read control circuit 115 for realiZing a multi 
screen display, the selector 117 selects the main video signal 
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and the synthesizing signals of the sub-screens A and B 
alternately, and outputs the synthesized main/sub-video sig 
nal to a terminal 126. The main video signal is normally a 
moving picture signal, and the signals of the sub-screens A 
and B are semi-moving signals to be reWritten according to 
the sWitch period of the A/B selection signal of the selector 
119. 

[0015] As described above, the A/B selection signal for 
realiZing the semi-moving picture of the sub-screens A and 
B are provided to the selector 119 from the microcomputer 
130. The microcomputer 130 sWitches the A/B selection 
signal regardless of the Write state to the memory after a 
predetermined time. The shorter the period of the A/B 
selection signal is, the closer to moving pictures the sub 
screensA and B become. HoWever, it requires about 8 ?elds 
or more because of the time taken to stabiliZe the video 
sWitching in other circuits, and the time required to control 
the Write to the memory, thereby obtaining a stroboscopic 
image. 
[0016] As described above, in the conventional multi 
screen semi-moving picture display, the sub-images (A) and 
(B) provided as input data are sWitched from each other by 
the microcomputer providing the A/B selection signal hav 
ing a predetermined period to the selector 119 regardless of 
the state of the Write to the memory. To display a sub-screen 
as a moving picture closer to the main screen, it is necessary 
to reduce the Write ?eld interval of the sub-image Written to 
the memory 114. HoWever, since it is impossible to stably 
discriminate a ?eld for a short time, the ?eld to be Written 
to the memory cannot be ?Xed as an ODD or an EVEN, 
thereby generating the problem of ?ickering characters due 
to line ?icker. 

[0017] Furthermore, for the sub-images (A) and (B) pro 
vided as input, the vertical synchronous phase relationship 
(late or fast) betWeen the sub-VD (A) Which is a vertical 
synchronous signal of the sub-image (A) and the sub-VD 
(B) Which is a vertical synchronous signal of the sub-image 
(B) cannot be constantly monitored. Therefore, the ?eld 
interval of the Write to the memory is determined under the 
Worst phase conditions, and the Write ?eld interval cannot be 
properly changed based on the relationship of the vertical 
synchronous phases betWeen the tWo systems. 

[0018] Furthermore, since the conventional system cannot 
freely set the Write position to the memory of the sub-screens 
A and B, there has been the problem that sub-screens can 
only be displayed as the screens divided into upper and 
loWer screens in the multi-screen display. 

[0019] On the other hand, the video apparatus such as a 
television receiver can sWitch input such as a channel 
sWitching, a TV/video sWitching (sWitching betWeen a video 
signal obtained by detecting a television broadcast signal 
and an external input video signal from the VTR, etc.). 

[0020] To avoid a ?ickering screen When a screen is 
sWitched to another screen in such a channel sWitching 
process and an input sWitching process, a so-called screen 
mute is adopted by setting the screen at a black level for a 
predetermined period When images are sWitched. 

[0021] The video sWitching process is described beloW by 
referring to a television receiver for processing a signal by 
providing the above described video memory and control 
ling Write to and read from the memory. 
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[0022] FIG. 17 is a block diagram shoWing the video 
sWitching processing apparatus in the conventional televi 
sion receiver. Described beloW is a receiver capable of 
realiZing special functions such as a special effect of a ?eld 
image, a frame image, a moving picture, a still image, a 
stroboscopic image, etc. and special functions of a multi 
screen, a picture-in-picture, etc. by converting an NTSC 
composite video signal in a base band into a digital signal, 
and then inputting the digital signal to the video memory. 
These functions can be performed by digitiZing ?eld or 
frame video information stored in the video memory. When 
a ?ame image is displayed, for eXample, the odd and even 
?eld images are Written respectively to the tWo areas A and 
B of the video memory. When they are read, the odd ?eld is 
?rst read from the area A and displayed, and then the even 
?eld is read from the area B and displayed, thereby obtaining 
a frame display screen after synthesiZing tWo ?eld images 
through interlace scanning display. 

[0023] The channel of a television broadcast signal from 
an antenna 104 is selected by a tuner 505 according to the 
channel information from a control means 503, and trans 
mitted to a video processing part 506. The control means 503 
comprises, for example, a microcomputer. 

[0024] The video processing part 506 detects a video 
signal contained in the broadcast signal, separates a syn 
chronous signal (vertical synchronous signal VD and hori 
Zontal synchronous signal HD), and luminance and chromi 
nance signals from a video signal, and provides the video 
signal (luminanc signale and chrominance signal) to an A/D 
converting circuit 507. The video processing part 506 
includes an input sWitching means for sWitching a video 
detecting signal obtained by detecting a broadcast signal and 
a video signal from an eXternal input terminal 701. The tuner 
505 and the video processing part 506 form a video circuit 
520 capable of taking in, sWitching, and outputting an input 
signal. The A/D converting circuit 507 converts a video 
signal into a digital video signal. On the other hand, the 
horiZontal synchronous signal (HD) and the vertical syn 
chronous signal (VD) from the video processing part 506 are 
provided to a Write control circuit 510. 

[0025] A video signal converted into digital data is pro 
vided to a video memory 509 through horiZontal and vertical 
(H and V) ?lters 508. The H and V ?lters 508 have the 
function of compressing a digital video signal horiZontally 
and vertically. When the signal is not compressed, it passes 
through the ?lters. The video memory 509 is, for eXample, 
memory having the capacity for 1 frame. 

[0026] The Write control circuit 510 generates a Write 

control signal such as a memory Write enable signal according to the information from the control means 103, 

and Writes the video signal to the video memory 509 using 
the generated signal. The Written video signal is read from 
a video memory 509 according to a read control signal such 
as a read enable signal (RE) generated by a read control 
circuit 511, and provided to an output processing part 512. 
Under the control of the Write control circuit 510 and the 
read control circuit 511, the video memory 509 reads every 
?eld of 1-frame video signal Written ?eld by ?eld, and 
outputs the signal as a 1-frame video signal. 

[0027] The output processing part 512 adds a constant 
direct current (DC) level to the area other than the video 
period, and adjusts the phase of the luminance signal and the 




































