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DISPLAY UNIT 

BACKGROUND OF THE INVENTION 

The present invention relates to a qisplay unit, 

and is preferable particularly for use on a display 

unit capable of displaying image screens having a 

different aspect ratio each on the same screen. 

In a television receiver for NTSC system 

comprising a screen ·aspect ratio at· 4 to 3, in case, 

for example, a slight black signal is included in an 

image high in a mean brightness level like a boundary 

of bright background and hairs, a black portion of the 

hairs is seen afloat visually, and hence proposed 

hitherto -is a black signal correction system for 

enhancing the black by lowering a level of the black 

signal. 

The black signal. correction system comprises 

detecting the darkest signal level in a video signal, 

lowering the black signal level to a pedestal level to 

a thicker visibility. 

·Meanwhile, it is conceivable that such black 

signal correction system applied not' only t"o·the 

conventional television receiver but also to a high 

vision receiver· for correcting video signals which may 
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ensure images improved still further. 

SUMMARY OF THE INVENTION 

In view of the foregoing, an object of this 

invention is to provide to a display unit for use in a 

television receiver, which is capable of displaying ·two 

video s~gnals different in a displ~y area on the same 

screen,and capable of ensuring an image with a quality 

further improved by correcting a black level of the 

video signal. 

The nature, principle and utility of the invention 

will become mo~e apparent from the following detailed 

description when read in conjunction with the 

accompanying drawings in which like parts are 

designated by like reference numerals or characters • 

BRIEF DESCRIPTION OF THE DRAWINGS 

In the accompanying drawings: 

Fig. 1 is a connection diagram representing a 

display unit given in one embodiment of the present 

· invention; 

Figs. 2A to 2C are signal waveform diagrams 

serving for illustration of a black ·1evel detection 

signal and a blanking pulse signal; 
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Figs. 3A and 3B are signal waveform diagrams 

serving for illustration of an operation when a video 

signal high in average brightness level is inpµtted; 

Figs. 4A to 4C are signal waveform diagram~ 

serving for illustration of an operation when a video 

signal having a uniform signal level is inputted to a 

whole image display area; 

Figs.·SA to SC are signal waveform diagrams 

serving for illustration the black level detection 

signal and the blanking pulse signal in second 

embodiment of the present invention; and 

Figs. 6A and 6B are signal waveform diagrams 

serving for illustration the picture corresponding to 

NTSC system in the second embodiment of the present 

invention. 

~ DETAILED DESCRIPTION OF THE INVENTION 

In order to solve the such problem descr~bed 

above, in a display unit 1 for displaying, in a first 

display screen ARA having a first aspect ratio at 16 to 

9, a second display screen ARN having a second aspect 

ratio at 4 to 3 with a vertical screen length 

substantially same as a length of the first display 

screen, and a horizontal screen length shorter than the 
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first display screen length·;· displaying an image of a 

black level in an extra area ARB of the second display 

screen ARN, a first aspect of the invention comprises 

signal level expansion means 6 for lowering the darkest 

signal level in the image overall of the display screen 

to a predetermined level, when tho image is displayed 

in the first display screen ARA. 

Further, in the display unit 1 for displaying, in 

the first display screen ARA having a first aspect 

ratio at 16 to 9, the second display screen ARN having 

a second aspect ratio at 4 to 3 ~lth a vertical screen 

length substantially same as a length of the first 

display screen, and a horizontal acreen length shorter 

than the first display screen length, displaying an 

image of a black level in the extra area ARB of the 

second-display screen ARN, -a second aspect of the 

invention comprises signal level detection means 3 for 

detecting the darkest signal level in the ima~e only in 

the second display screen ARN excepting the 

black-framed screen ARB, when the image is displayed in 

the ~econd display screen ARN, and signal level 

expansion means 6 for lowering the signal level to a 

predetermined level according to a detected result of 

the signal levei detection means 3. 
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According to the first aspect of the invention, 

when an image is displayed in the first display screen 

ARA, the signal level expansion means 6 lowers a black 

signal of the image displayed in the first display 

screen ARA from a black level to outputting, therefore 

in case images of a signal level are inputted to the 

second display screen ARN and the extra area ARB, a 

capability of a boundary of the areas being sensed 

visually can effectively be avoided. 

According further to the second aspect of the 

invention, when an image is displayed in the· second 

display screen ARN of the first display. screen ARA, a 

black signal of a video signal VIN is detected by the 

signal level detection means 3 only in the second 
. 

display screen ARN, the detected black signal is. 

lowered from the black level by the signal level 

expansion means 6, thereby avoiding effectively a 

capability that the darkest signal level in t~e second 

display screen ARN will not be lowered to a 

predetermined level due to the signal level detection 

means 6 having detected erroneously the image of the 

extra area ARB as darkest. 

Pref erred embodiments of this invention will be 

described with reference to the accompanying drawings. 
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In Fig. 1, a reference numeral 1 indicates a black 

level correction circuit as a.whole, wherein an input 

video s.ignal VIN superposed on a predetermined 

reference voltage VREF is outputted through a 

resistance R1 and an amplification circuit 2 in 

operational amplifier construction. 

The input video signal VIN is supplied to a black 

level hold circuit 3 in operationa~ amplifier 

construction which is connected to a connection node P1 

whereat the resistance R1 and the amplification circuit 

2 are connected. 

The black level hold circuit 3 detects to hold the 

signal level darkest of the input video signal VIN' 

when a black level detection signal S1 inputted from a 

black detection pulse input terminal 4 falls, and stops 

detection of the signal level darkest of the input 

video signal VIN' when the black level detection signal 

51 rises. 

An arrangement is such that the black level 

detection signal S1 falls in the display area ARN 

{hereinafter referred to as NTSC image display area) as 

shown in Fig. 2A on which an NTSC image signal 

indicated by an aspect ratio at 4 to 3 against the 

display area.ARA (so-called wide screen) of a high 
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vision video signal indicated by an aspect ratio at 16 

to 9, thus rising in the black-framed areas ARB on 

opposite ends of the screen (Fig. 2B). 

The black-framed area ARB is an area coming 

outside of the NTSC image display area ARN, and the 

video ·signal VIN in the black-framed area ARB has a 

signal level substantially of the black level • 

In this cas~ the black level hold circuit 3 is 

capable of holding the signal level darkest in the NTSC 

image display area ARN, signals substantially of the 

black level in the left and righ.t black-framed area·s 

ARB are detected, thus avoiding a capability of the 

signal portio~ darkest in the NTSC image display area 

ARN being not detected. 

An ~utput stage of the black level hold circuit 3 

is fed back to an input stage through a resistance R2 '· 

and also connected to an external resistance R3 and a 

capacitor C1 connected in parallel through a ~in 5, and 

thus a predetermined supply voltage is fed thereto. 

An arrangement is such that from making a 

resistance value and a capacitance of the resistance R3 

and the capacitor Cl variable, the black level 

correction circuit 1 may change a time constant and set 

a pulse width of.the darkest signal that can be 
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detected by the black level hold circuit 3 from the 

input video signal VIN" 

The black level expansion circuit 6 comprises an 

operational amplifier,· loads the input video signal VIN 

into an input stage from a node P2 whereat the 

resistance R1 and the amplification circuit 2 are 

connected, and also loads a voltage at a node P3 

whereat the black level hold circuit 3 and the pin 5 

are connected into the input stage. 

While a blanking pulse signal S2 inputted from a 

blanking pulse input terminal 7 falls, that is, other 

than a blanking duration, the black level expansion 

circuit 6 lowers the detected black signal level to a 

pedestal level (Fig. 2C). 

The blanking pulse signal 52 is made to fall 

covering the whole screen display period. 

Thus, when an average brightness level in the NTSC 

image display area ARN is high and the screen.is 

bright, a signal level of the detected darkest video 

signal VI~ can be lowered to a pedestal level, and even 

in case the black signal portion is slight, a 

capability that the black signal portion is "seen afloat 

can be avoided effectively. 

Further, a brightness level of the input video 
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signal VIN can be lowered covering the display screen 

overall, and in case the darkest signal levels in the 

NTSC image display area ARN and the black-framed area 

ARB are even, a boundary of the display areas ARA and 

ARB will not be .so sensed. 

In the aforementioned construction, when a video 

signal VINN of the NTSC system is inputted instead of 

the video signal VINH of a so-called high vision 

system, the black level hold circuit 3 detects the 

darkest signal level in the display area ARN according 

to a black level detection signal S1 falling 

correspondingly to a period of the NTSC image display 

area ARN. 

When an av.erage brightness level of the video 

signal VINN is high and less of the black signal, the 

black level hold circuit 3 does not hold the black 

signal portion as the darkest signal black level as an 

area of the black signal in the NTSC image dLsplay area 

ARN (indicated by oblique lines in the NTSC image 

display area ARN of Fig. 3A) is less than the area of 

the video signal VIN' and holds a white level signal as 

the black level. 

In this case the black level expansion circuit 6 

expands a black signal portion only of the video signal 
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VIN according to the NTSC system for the blanking pulse 

signal 82 having fallen, thus correcting the video 

signal VIN to be seen darker than visual. 

Then, as in the case of a conventional television 

receiver for the NTSC system, when operating the black 

level detection period and the black level expansion 

period covering the overall display screen area ARA, 

the black-framed areas ARB on opposite ends of the 

display area ARA are decided erroneously to be a black 

level, and thus a capability is that the black signal 

portion to be expanded essentially will not be 

expanded. 

Thus, from adjusting the black level de.tection 

signal S1 so that the black level detection signal 51 

does not operate in the black-framed area ARB but 

operates only in the NTSC image display area ARN, the 

black level correction circuit 1 is capable of 

intensifying further a black signal portion of the NTSC 

system video signal VIN' when the NTSC system image is 

displayed on a so-called high vision video signal 

coordinating television receiver. 

As shown in Fig. 4A, on the other hand, in case 

black levels of the video signals v1N inputted 

correspondingly'to the black-framed area ARB and the 
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NTSC image display area ARN are the same, the black 

level hold circuit 3 operates in the NTSC image display 

area ARN. 

In this case, since the blanking.pulse signal S2 

falls covering the overall image display area ARA, the 

black level expansion circuit 6 expands the black 

signal in the whole· image display area ARA including 

the black-framed-area ARB and outputs it from the 

amplification circuit 2. 

A voltage level of an output video signal VouT 

comes to lower by AxO {mV) from the black reference 

level, and a general brightness level of the whole 

image display area ARA seems to be somewhat low, 

thereby removing a visual difference in level at a 

boundary portion of the black-framed area ARB and the 

image area ARN according to the NTSC system (Fig. 4C) •. 

Meanwhile, when the black level detection signal 

51 and the blanking pulse signal 52 are adjus~ed t~ 

fall in the NTSC image ~isplay area ARN, the black 

level expansion circuit 6 operates not to the whole 

image display area ARA but to the image display area 

ARN only, therefore a difference in level at Ax1· {mV) 

will be sensed visually at a boundary portion of the 

black-framed area ARB and the image display area ARN 

1 1 This Sheet Has Been Replaced . 
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according to an offset of the number (mV) to accrue to 

the black level hold circuit 3 and an offset of the 

number (mV) to accrue to the black level expansion 

circuit 6 {Fig. 4B). 

Thus, from adjusting the blanking pulse signal S2 

to fall so that the black level expans:ion .circuit 6 

does not operate in the NTSC image display area ARN 

central.of the screen but operates in the whole image 

display area ARN according to the NTSC system, when an 

image of the NTSC system is displayed on a high vision 

video signal coordinating television receiver, the 

black level correction circuit 1 is capable of 

displaying the image in such manner as will not sense 

visually a boundary portion of the black-framed area 

ARB and the image display area ARA according to the 

NTSC system. 

According to the above-described construction, 

when displaying video signals of the NTSC sys~em 

_different in aspect ratio on the same screen of a 

television receiver corresponding to high vision video 

signals, from detecting a black level of the video 

signal VIN in the display area ARN corresponding to the 

video signal of the NTSC system, and.expanding the 

black level witliin the whole image "display area ARA, 
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the black level of 'the video signal VIN can be detected 

and expanded in the image area ARN for displaying the 

image according to the NTSC system, and thus avoidable 

effectively is a capability that the black-framed area 

ARB is detected erroneously as a black level and the 

black level of the image area ARN according to the NTSC 

system is not expanded. 

Further, when displaying images in the whole image 

display area ARA, from expanding the black level 

covering the whole image display area ARA, a capability 

of a boundary portion of the black-framed areas ARB on 

opposite ends of the image area ARA and the NTSC image 

display area ARN being sensed visually can be avoided 

effectively. 

The above description given for the embodiment has 

referred to the case. where video signals according to 

the NTSC system different in aspect ratio are displayed 

on a so-called high vision video signal coord.inating 

television receiver, however, the present invention is 

not necessarily limited thereto, and hence is 

applicable to a case where video signals different in 
-

aspect ratio from the vision system such as PAL system 

or the like are displayed. 

Further, the above-described embodiment is a 
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exemplified by the case where the black-framed areas 

ARB are displayed· on opposite sides of .the NTSC image 

area ARN, however, the present invention is not neces­

sarily limited thereto, and thus is applicable to a 

case where the black-framed area ARB is displayed on 

another side only. 

Still further, the above embodiment is exemplified 

by the case where the darkest signal in the image area 

ARN is lowered to a pedestal level, however, the 

present invention is not necessarily limited thereto, 

and hence it may be lowered to a predetermined level. 

Next, another preferred embodiment will be 

described. 

An example where the present invention is applied 

not to a high vision television system but to a 

conventional television system will be described. When 

a cinema size picture which is enhanced in its reality 

and impression because of its width, is displ?yed on a 

conventional teievision· system, it will be a familiar 

picture as ~llustrated in Fig. 5. 

The dynamic picture function can also be applied 

to this picture by forming black level detection signal 

S3 (Fig. SB) and blanking pulse signal S4 (Fig. SC). 

The behavior will be described in detail. 
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When the block level detection signal S3 inp~tted 

from the black detection pulse input terminal 4 falls, 

the black level hold circuit 3 detects and holds the 

darkest signal level in input video signal VrN· When 

the black level detection signal S3 rises, the black 

level hold circuit 3 stops detecting the darkest signal 

level in the input video signal VIN· 

The black level detection signal S3 lowers in the 

area ARN where the signal is displayed in cinema size 

(hereinafter referred to as cinema size area) which is 

within the area ARAX where the NTSC video signal is 

displayed (hereinafter referred to a·s NTSC picture 

display area}, whereas it rises at the black margin 

area ARB at the border of the screen (Fig. SB). 

The black level hold circuit 3 holds the darkest 

signal level within the cinema size area ARNX, thereby 

preventing the near black signal in the top and bottom 

black margin area ARBX instead of the darkest.signal in 

the cinema size area ARNX from being detected. 

The black level correction circuit 1, by varying 

the resistance of resistor R3 and the capacitance of 

capacitor C1, changes the time constant and sets the 

pulse width of the darkest signal that the black level 

hold circuit 3 can detect from the input video signal 

15 

'"' .... ~ 



... 

The black level expansion circuit 6, while the 

blanking pulse S4 inputted from the blanking pulse 

input terminal 7 lowers, i.e. while it is outside the 

blanking period, lowers the detected black signal level 

to the pedestal level. 

Here, the blanking pulse signal S4 lowers through 

out the entire screen display period. 

Therefore, when the average brightness level in 

the cinema size area ARNX is high that the display is 

bright, lowers the darkest detected video signal VIN to 

the pedestal level, thereby preventing the black signal 

portion from seemingly floating even when the black 

signal portion is small. 

Also because of t~is, the brightness level of the 

input video signal throughout the display screen can be 

lowered, thereby preventing the border between the 

cinema size area ARNX and the black margin a~ea ARBX 

from being noticeable when the darkest signal level in 

the cinema size area ARNX and the blac·k margin area 

ARBX are equal. 

When the average brightness level of the input 

video signal VIN is high and does not have much black 

signal, the biack level hold circuit, because the area 

This Sheet Has Been Replaced . 
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of the black signal (shown with oblique lines in the 

cinema size area ARNX in Fig. 6A} within the cinema 

size area ARNX is small compared to the area of the 

inputted video signal VIN' does not hold the black 

signal portion as the darkest black signal level, and 

instead, holds the white level signal as the black 

level. Here, the black l~vel expansion circuit 6, 

because the blanking pulse signal 54 is dropping, 

expands only the black signal portion of the video 

signal VIN _within the cinema size area and thereby 

corrects the video signal so as to make it look more 

black. 

As described above, according to the present 

invention, when an image is displayed "in a first 

display screen having a first aspect ratio, the black 

level of a video signal is lowered to a predetermined 

level covering an overall display screen, thereby 

avoiding effectively a ·capability that a bou~dary of a 

second display screen and an extra area outward of the 

second display screen is sensed visually. 

Further, when an image is displayed in the second 

display screen having a second aspect ratio, a black 

signal in a. video signal is detected only within the 

second display screen, and the black signal is not 
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detected in the extra screen, therefore a black level in 

the second display screen can be lowered to a 

predetermined level. 

While there has been described in connection with 

the preferred embodi~ents of the invention, it will be 

obvious to those skilled in tlie art that various 

changes and modifications may be made therein without 

departing from the invention, and it is aimed, 

therefore, to co-ver in the appended claims all such 

changes and mod!=~cations as fall within the true 

spirit and scope ~f the invention • 
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Claims 

l. A display unit for displaying. in a first display screen (ARA) having a 

first aspect ratio, a second display screen (ARN) having a second aspect ra­

tio with a vertical screen length substantially same as a length of said first 

display screen. and a horizontal screen length shorter than said first display 

screen length. displaying an· image of a black level in an extra area (ARB) of 

the second display screen, comprising: 

signal level expansion means {6) for lowering the darkest signal level in 

said image overall of the display screen to a predetermined level, when the 

image ls displayed in said first display screen. 

2. A display unit for disp~aying. in a first display screen {ARA) having a 

first aspect ratio. a second display screen (ARN) having second aspect ratio 

with a vertical screen length substantially same as a length of said first dis• 

play screen. and a horizontal screen length shorter than said first display 

screen length, displaying an image of a black level in an extra area (ARB) or 
. the second display screen. comprising: 

signal level detection means {3) for detecting the darkest signal level in 

Said image only in said second display screen (ARN) excepting the black· 

framed screen. when the image is displayed in said second display screen: 

signal level expansion means (6) for lowering said signal level to a pre· 

i,_dctcnntned level according to a detected result of said signal level detection 
~.· 

::ltlcans (3). 
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