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DISPLAY UNIT

BACKGROUND OF THE INVENTION

The present invention relates to a display 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 visuaily, and hence p;oposed
hitherto ‘is a black signal correction system for
enhgncing.the black by lowering a level of the black
signal.

The black signal correction system comprises
detecting the darkest signal level in a videq signal,
lowering the black'signal level to a pedestal level to
a thicker visibility. | o

"Meanwhile, it is conceivable that such black
signal correction system applied not’ only to the
caonventional television receiver but.also to a high

vision receiver for correcting video signals which may
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B:ceiver for NTSC system conprising a screen aspect ratio

at 2 , for exanple, a slight black signal is included in an-_

I rag an brightness level like a boundary of bright background
and ck portion of the hairs is seen afloat visually, and hence
prof to is a black signal correction systemfor enhancing the

bl aq ‘ng a level of the black signal. The bl ack- si gna

corr em conpri ses detecting the darkest signal level in a video
sig ng the bl ack-signal - tevel to a pedestal- level to:.. _.-. -

- e - ~ T

ensure images improved still further.

SUMMARY OF THE INVENTION

In view of the foregoing, an object of this
inveﬁtion is to provide to a display unit for use in a
television receiver, which is capable of displaying two
video signals different in a display area on the same
screen,and capable of ensuring an imagé with a quality
further improved by correcting é 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:
i ‘ Fig. 1 is a connection diagram representing a
display unit given in one embodiment of the presengm
-ihvention;
Figs. 2A to 2C are signal waveform diaérams

serving for illustration of a black level detection

signal and a blahking pulse signal;
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gy Meanwhi l e, it is conceivable that such bl ack

o a high vision receiver for correcting video signals
- 2- ensure i nmges inproved

Figs. 3A and 3B are signal waveform diagrams
serving for illustration of an operation when a video
signal high in average brightness level is inputted;

Figs. 4A to 4C are signal waveform diagrams
serving for illustration of an operation when a video
signal having a uniform signal level is inputted to a
whole image display area;

Figs. 5A to 5C 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 syste@ in the second embodiment of the present

invention.

DETAILED DESCRIPTION OF THE INVENTION

In order to solve the such problem described
above, in a display unit 1 for displaying, ig a first
display screen ARA having a first aspect ratio at 1Evto
9, a second display screen ARN having a second aspect
ratio at 4 to 3 with a vertical screen lengtﬁ

substantially same as a length of the first display

screen, and a hofizontél screen length shorter than the
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BE | NVENTI ON In view of the foregoing, an object of thls
cto provide to a display unit for use in a television -
h is capable of displaying two video signals different in a
on the sanme screen, and capable of ensuring an image with a
: I mproved by correcting a black | evel of the video signal.
= principle and utility of the invention wll becone nore
mthe follow ng detailed description when read in conjunction

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 the 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 secopd.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 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.thé'darkest signal level in the image only in
the second display séreen ARN excepting the
black-framed screen ARB, when the image is displayed in
the second 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 level detection means 3.
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ling drawings in which like parts are designated by like reference
bx characters. BRI EF DESCRI PTI ON OF THE DRAW NGS In the -
g draw ngs: Fig. 1 is a connection diagramrepresenting a

it given in one enbodi nent of the present invention; Fi gs.
are signal waveformdiagrans serving for illustration of a black

| evel d tectlon signal and a bl anki ng pul se signal;

-

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 firsﬁ display
screen ARA from a black level to outputting, therefore
in case images of a sigﬁal level are inputted to the
second display screen ARN and the extré 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 diéplayed.in.the~second
disélay screen ARN of the first display screen ARA, a
black signal of a video signal Vyy 1s 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
q‘. expansion means 6, thereby avoiding effectively a
capability that the darkest signal level in tée second

display screen ARN will not be lowered to a

predetefmined level due to the signal level detection

means 6 having detected erroneously the image of the
extra area ARB as darkest.
Preferred embodiments of this invéntion will be

described with reference to the accompanying drawings.
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pare Signal waveformdiagrans serving for illustration of
n a video signal high in average brightness |level is
igs. 4A to 4C are signal waveform di agrams serving for
an operation when a video signal having a uniform signal
ed to a whole inmage display area,;

Co

- - . -

In Fig. 1, a reference numeral 1 indicates ; black
level correction circuit as a .whole, wherein an input
video signal V;y superposed on a predetermined
reference voltage Vppp is outputted through a.
resistance R1 and an amplification.circuit 2 in
operational amplifiexr construction.

The ipput video signal Vyy is supplied to a black
level hold circuit 3 in operational 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 Vi,
when a black level detection signal Si inputted from a
black detection pulse input terminal 4 falls, and stops
detection of the signal level darkest of the input
video signal Vpy, when the black level detection signal
S1 rises,

An arrangement is such that the black le;el
detection signal S1 falls in the display area ARN —
(hereinafter referred to as NTSC image displéy 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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Fi gs.i@t o 5C are signal waveform diagrams serving for illustratiaon the

bl ack” TeVel detection signal and the bl anking pul se signal in second

enbodi nent ,of the present invention; and Figs. 6A and 6B are signal
mavefornldlagrans serving for illustration the pi cture corresponding to
NTSC systemin the second enbodi ment of the present invention. DETAI LED
DESCRI PTI ON OF THE | NVENTI ON In order to solve the such probl em
descri bed above, |n a dLspIay unlt 1 for dlsplaylng, ina first

- - - - ~

. - . - T -

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, gnd the
-video 'signal Vyy in the Black-framed area ARB has &
signal level substantially of the black level. '

L In this case 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 right black-framed areas

ARB are detected, thus avoiding a capability of the

F

signal portion darkest in the NTSC image display area
ARN being not detected.

An qhtput 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 pin 5, and
thus a predetermined supply voltage is fed thereto.

An arrangement is such that from making a -
resistance value and a capacitance éf the resistance R3
and the capacitor C1 variable, the black le%el

correction circuit 1 may change a time constant and set

a pulse width of the darkest signal that can be
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en ARA having a first aspect ratio at 16 to 9, a second
en ARN having a second aspect
#h substantially sane as a length of the first display
screen length shorter than the first display

detected by the black level hold circuit 3 from the
input video-signal Vine

The black level expansion circuit 6 comprises an
operational amplifier, loads the input video signal Vyy
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 §
are connected into the input stage.

While a blanking pulse signal S2 inputted from a
blanking pulse input tefminal 7 falls, that is, other
than a blanking durdtion, the black level expansion
circuit 6 lowers the detected black signal level to a
pedestal level (Fig. 2C}).

The bianking pulse signal S2 is made to fall
govering the whole screen display period. | .

Thus, when an average brightness level in the NTSé
image display area ARN is high and the screen is
bright, a signal levél of the detected darkest wvideo
signal Vyy 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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bl ack 8

aspecty
| ower
Screerg
di spl

*in an extra area ARB of the second display screen ARN, a first
e invention conprises signal |evel expansion neans-6 for
.darkest signal level in the inage overall of the display -

to a predeterm ned | evel, when the image is displayed in the first
screen ARA. Further, in the display unit 1 for displaying, in

t he ff}st'display screen ARA having a first aspect ratio at 16 to 9, the

secon(
verti ¢al.
di spl

K2

4y screen,

di spl ay screen ARN ‘Raving a second aspect ratio at 4 to 3 with a
| éngt-h subStantially same as a l'ength of the first —.-.
"and a horizontal screen | engt h shorter Tt

signal Viy 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 bé_so sensed.

In the aforementioned construction, when a video
signal Vyyy of the NTSC system is inputted instead of
the video signal Vyyy of a so-called high vision
system, the black level hqld circuit 3 detects the
darkest signal level in the display area ARN according
to a black le%el detection signal S1 falling |
correspondingly to a period of the NTSC image display
area ARN. | '

When an average 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'display area
ARN (indicated by oblique lines in the NTSC image
display area ARN of Fig. 3A) is less than'the area_;f
the video signal Vins 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

9 This Sheet Has Been Replaced
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di splay screen length, displaying an inmage of a black |evel

fﬁrea ARB of the second display screen ARN, a second aspect

conprises signal |level detection nmeans 3 for detecting t

.Of
he

level in the image only in- the second di splay screen ARN

bl ack-framed screen ARB, when the inmage is displayed in

ay screen ARN, and signal |evel expansion neans 6 for |oweri
tevel to a predetermned |level according to a detected resu

- bevel detection neans 3.- = - .. .. - el e e

VN according to the NTSC system for the blanking pulse
signal S2 having fallen, thus corrécting the video
signal Vyy 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
éeriod 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 esséntially will not be
expanded.

Thus, from adjusting the black level detection
signal S1 so that the black level detection signal S1
does not éperate 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
systen video'signal Viys when the NTSC éystgm image is
displayed on a sé-called high vision video signal o
coordinating television receiver.

As shown in Fig. 4A, on the other hand; in case
black levels of the video signals Vin inputted

correspondingly ‘'to the black-framed area ARB and the

is Sheet Has Been Replaced
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-5- According to the first aspect of the invention, ~ when an inmage is
di splayed i-n the first display screen ARA, the signal |evel expansion
nmeans 6 |l owers a black signal of the inmage displayed in the first display
screen ARA froma black level to outputting, therefore in case inmages of a
signal level are inputted to the second display screen ARN and the extra
area ARB, a -

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'imége display area ARA including
P the black-framed area ARB and outputs it from the
amplification circuit 2.

A voltage level of an output video signal Vgyp

comes to lower by Ax0 (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 ﬁortion 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
S1 and the blanking pulsé signal S2 are adjusted to
fall in the NTSC image display area ARN, the black
level expansion circuit 6 operates not to the whole
image display areé 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
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g of a boundary of the areas being sensed visually can

ef f ectx y be avoi ded. According further to the second aspect of the

i nventidn, when an inmage is displayed in the second display screen ARN of
the fir.st di splay screen ARA, a black signal of a video signal V[err] is
detected by the signal |level detection neans 3 only in the second display
screen ARN, the detected black signal is lowered fromthe black |evel by

the signal |evel expansi.on neans 6, thereby avoiding effectively a

capabi lity that- t ke darkest -signal level in the.second display screen ARN -

will not be lowered to a . =

according to an offset of the number (mV) to accrue to

capal i

the black level hold circuit'B 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 expansioh,circuit 6
does not operate'in the NTSC image display area ARN
' qh.' central of the screen but dperates 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
displayinq the image in such manner as will not sense
visually a boundary poftion 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 system
~different in aspect fatio on the same screen of a

television receiver corresponding to high vision video

signals, from detecting a black level of the video
signal Vyy in the display area ARN corresponding to the
video signal of the NTSC system, and expanding the

black level witlin the whole image display area ARA,

This Sheet Has Been Replaced ™ 12




‘f e to the signal |evel detection means 6 having
'the inmage of the extra area ARB as darkest.

of this |nvent|on will be described with reference
e dr awi ngs. - 6-

;the.black level of ‘the video signal Vyy 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 visuaily can be avoided
effectively. |
The ébove description given for the embodiment has

referred to the case where video signals according to

l’lg the NTSC system different in aspect ratio are displayed
on a so-called high vision video signal coordinating

televiéion receiver, however, the present invention is

not necessarily limited.thereto, and hence is o

applicable to a case where video signals different in

aspect ratio from the vision system such as PAL system

or thé like are displayed.

Further, the above-described embodiment is a
I N
This Sheet Has Been R

T



I n Fi Bl o ref erence nunmeral 1 indicates a black |evel correction

Ci I C Ui a whol e, wherein an input video signal V[ferr] superposed on a
preddgs ed reference voltage V[err] is outputted through a resistance
nplification circuit 2 in operational anplifier construction.
video signal V[err] is supplied to a black level hold circuit 3
ional anplifier construction which is connected to a connection
1 whereat the resistance RL and the anplification circuit 2 are
connefted. - - - The hl.ack-t-evel hol.d circuit-3-detects to hol-d the . -.

exemplified by the case where the black-framed areas
ARB are displayed on opposite sides of the NTSC image
area ARN, howevef,.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.
5 Next, another preferred embodiment will be
described.

An example where the present invention is applied
not to a ﬁigh vision television system but to a
conventional television system will bé described. When
a cinema size picture which is enhanced in its reality
and impression because of its width, is displayed on a
conventional teIevisionisystem, it will be a familiar

picture as illustrated in Fig. S.

The dynamic picture function can also be applied
to this picture by forming black level detection signal
S3 (Fig. 5B) and blanking pulse signal S§4 (Fig. 5C).

The behavior will be described in detail.
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fest of the input video signal V[err], when a black |evel
S1 inputted froma black detection pul se input terninal
detection of the signal |evel darkest of the input vide
Mhen the black | evel detection signal S1 rises. An

'?fuch that the black |evel ‘detection signal S1 falls in the

(hereinafter referred to as NISC i nage di splay area) as

;,A on which.an NTSC i mage signal indicated by an aspect

aga#nst t he-- di spl ay- area ARA-(so-called w de screen; -of a

when the block level detection signal S3 inputted
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 Vyy. 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 Vyy.

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 as 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 vary{aﬁ
the resistance of resistor R3 and the dapacitance of
capacitor C1, changeé 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
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- v Fgnal indicated by an aspect ratio at 16 to 9, thus
risi.ng s - f ranmed areas ARB on opposite ends of the screen (Fig.
Bick-franed area ARB is an area conming outside of the NTSC
ARN, and the video signal VINin the black-franmed area

Vin- _
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 screeﬁ display period.

Therefore, when the averaée brightness level in
the cinema size area ARNX is high that the display is
bright, lowers the darkest detected video signal Vyy to
- : the pedestal level, thereby preventing the black signal
portion from seemingly floating even when the black
signal portion is small.

Also because of this, the brightness level of the

input video signal throughout the display screen can be
& 1owered,' thereby preventing the border between the
cinema size area ARNX and the black margin area ARBX
from being noticeable when the darkest signal level in
the cinema size area ARNX and the black margin are;m
ARBX are equal.
When the average brightness level of the input
' video signal Viny 1s high and does not have much black

signal, the black level hold circuit, because the area

E_‘__“%h~__“‘“hhﬁ~
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Pggr:vel substantially of the black Ilevel. In this case the black
dd-.circuit 3 is capable of holding the signal |evel darkest in the
#mage-di splay area ARN, signals substantially of the black level in
the Ifeft and right black-framed areas ARB are detected, thus avoiding a
capahility of the signal portion darkest in the NTSC i mage di splay area
ARN bei ng not det ect ed. An out put stage of the black |evel 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 Cl.connected in
parallel through a pin 5, and -

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 Vyy, does not hold the blaék
signal portion as the darkest black signal level, and
instead, holds the white level signal as the black
level. Here; the black level expansion circuit 6,

.?" because the blanking pulse signal S4 is dropping,
expands only the black signal portion of the video

signal Vyy 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 séreen having a first aspect ratio, the black
level of a video signal is lowered to a predetermiﬁed

* level covering an overall display screen, thereby
avoiding effectively a capability that.a boundary of a
second display screen and an extra area outward of the
second display screen is sensed visually. o
Further, when an image is displayed in the second

display screen héving a second aspect ratid, a black

signal in a video signal is detected only within the

second display screen, and the black sighal is not

_—
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Bt ermined supply voltage is fed thereto. ‘An arrangenent is

sach @’ Om making a resistance valué and a capacitance of the
resis '3 and the capacitor Cl variable, the black level correction

X li-y.change a tinme constant and set a pulse width of the darkest
Si gna& gt can be

- - X

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 embodimenﬁs of the invention, it will be
obvious to those skilled in the art that various

‘ changes and modifications may be made therein without
“ depaﬁ:‘ting from ¢£re invention, and it is aimed,
therefore, to cover in the appended claims all such

changes and modifications as fall within the true

spirit and scope —2f the invention.

_—
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[err]. The bl ack | evel expansion circuit 6 conprises an
gonal anplifier, loads the input video signal V[err] into an input
Erom a néde P2—whereat_the resistance RL and the anplification

£ 2 are jcﬂ' | so 1oads a voltage at a node P3 whereat
ack level. mm ,@ﬂ '@H’P the pin 5 are connected into the input
‘ @an

Whil & acb se signal S2 inputted froma bl anking
i nput terminal 7 falls, that is, ather . .. . . S

-

Claims

1. 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 écreen. 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 is displayed in said first display screen.

2. A display unit for displaying. 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-

I 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} of

the second display screen, comprising: .

signal level detection means {3) for detecting the darkest signal level in
S8aid image only in said second display screen (ARN) excepting the— i)lack-
framed screen. when the image is displayed in said second display screen:
and |

signal level expansion means (6) for lowering said signal level to a pre-
determined level according to a detected result of said signal level detection

Means (3).
'  _
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than a bl anki ng duration, the black | evel expansion circuit 6 |lowers the

‘detected black signal level to a pedestal level (Fig. 20). The.
bl anki ng pul se signal S2 is nade to fall- covering the whol e screen displ ay.
peri od. Thus, when an average brightness level in the NTSC i nmage

di splay area ARN is high and the screen is bright, a signal |evel of the
detected darkest video signal V[err] can be |lowered to a pedestal |evel,
and even in case the black signal portion is slight, a capability that
t he black-signal- portion Y§-seen afloat . can be.avoi ded effectively.___

Abstract

In a display unit, the present invention comprises means (1, 3. 6) for set-
ting a black level in a first display screen (ARA) having a first aspect ratio and
a black level in a second display screen (ARN) héving a second aspect ratio to
a predetermined level each. |

The darkest signal of a video signal is detected from an image area (ARB)

corresponding to the second display screen (ARN), and the darkest signal thus

U ...Ml&*“"'

detected is lowered to a predetermined- level in an image area (ANB)
corresponding to the first display screen (ARA). The capability that the black
» level lowered video signal on the second display screen will not be lowered can

thus be avoided effectively.

(Fig. 1)

Th1s Sheet Has Been
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pven, a boundary of the display areas ARA and ARB will not be S0 -
: In the aforenentioned copstruction, when a video signal
the NTSC systemis inputted instead of the video signal V[err]

ol | esh syﬁgce ck level hold circuit 3 cts
'kest Si gn%a%vel I'n the P%ﬁagﬁea ARN according to a gig;%

Ieve;; Ptection signal. St.falling. correspondl ngly to a period of the NTSC -

| MRgGE spl ay- area ARN. ~ Wien an’ avgpmge bright ness | evel “of the ST
vi decgsignal V[err] is high and | ess of the black signal, the

o
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thold circuit 3 does not hold the black signai portion as the

Etal bl ack | evel as an area of the black signal in the NTSC

ga ARN of Fig. 3A) is less than the area of the video signal
i holds a white level signal as the black |evel. In this

F ack $SQVECORBOQRATIONN casc GP2P463ERIRPands a bl ack signal por3,64
£ video signal -
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scording to the NTSC system for the blanking pul se signal S2

g | en, thus correcting the video signal V[err] to be seen darker
Flal .- Then, as in the case of a conventional television

S f or the NTSC system when operating the black |evel detection

peri . ind the bl ack | evel expansion gégi od covering the overall display
I ca ARA, SONYKEOBPARAIGN o midsei SBZR463A0 AN opposite ends of the 4/4

a3 ‘area ARA are decided erroneously to be a black -

AREX LT 53 - i 54\-k_
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Ievel;_and thus a capability is that the black g1 g
expanded essentially will not be expanded. glfg?ﬁ%ﬁﬁgu ﬁjﬁng 8tie
bl ack | evel detection signal S1 so that the bl ev%f o&etpég?‘*ﬂn tQipgaed .

S1 does not operate in the black-framed area AR gsré? Jhity paged Lo
NTSC i mage display area ARN, the black level do WIBES i Paged . Vit() paged %%
capable of intensifying further a black signal ’S*H:tof ' PAgeINTS® pagal.em

video signal V[err], when the NTSC systeminagg is- displayed on a
so-cal |l ed hi gh vision video signal coord_'r -nlati DAEIE\OElRECEI@q'euvB(V

DISPLAY UNIT

BACKGROUND OF THE INVENTION

The present invention relates to a display 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 aspéct 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 afléat visually, and hence ﬁroéosed
hitherto is a black signal correction system for
'enhancinérthé black by lowering a level of the black

- signal.

The black signal correction system comprises
detecting the darkest signal level in a video signal,
loﬁering the black signal level to a pedestal level to
a thicker wvisibility.

Meanwhile, it is conceivable that such black
signal correction system applied not only to the
conventional television receiver but also to a high

vision receiver for correcting video signals which may

REPLACEMERT SHEET|
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_As shown in Fig. 4A, on the other hand, in case black |evels of the videq
"signals V[err] inputted correspondingly to the black-framed area ARB and
t he NTSC i mage di splay area ARN are the sanme, the black |eve
hold circuit 3 operates in the NISC i mage display area ARN

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 signals different in a display 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 more apparent from the following detailed
description Qhen 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 repreéenting a
display unit given in one embodiment of the preséngm
invention;

Figs. 2A to 2C are signal waveform.diaérams

serving for illustration of a black level detection

signal and a blahking pulse signal;

24 MAR 1997




In this case, since the blanking pulse signal S2 falls covering the
“overall image display area ARA, the black |evel expansion circuit 6
expands the black signal in the whole inmage display area ARA incl udi ng
t he bl ack-franmed area ARB and outputs it fromthe anplification circuit 2.
A vol tage | evel of an output video signal V[err] conmes to |ower by AxO
(mv) fromthe black reference |evel, and a general brightness |evel - of the
whol e image display area ARA seens to_bg sonewhat |ow, thereby renmoving a
visual difference in level at a boundary portion of the black-franed area-
ARB and t he :
Figs. 3A and 3B are signal waveform diagrams
serving for illustration of an operation when a video
signal high in average brightness level is inputted;
Figs. 4A to 4C aré'signal waveform diagrams
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 5C 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 ﬁo solve the such problem described
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 |
sﬁbstantially same as a length of the first display

screen, and a horizontal screen length shorter than the

24 MAR 1997
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_image area ARN according to the NTSC system (Fig. 4C). Meanwhi | e,
"when the black | evel detection signal Sl and the bl anking pul se signal S2
are adjusted to fall in the NTSC image display area ARN, the black [eve
expansion circuit 6 operates not to the whole inmage display area ARA but

to the inmage display area ARN only, therefore a difference in |evel at

[err]x1l (nV) w Il be sensed visually at a.boundary portion of the
bl ack-franed area ARB and the image display area ARN
. R

first display sc?een 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 d;rkest
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 with a vertical screen
length substantially same as a length of the first
display screen, and a horizontal screen length shorter
than the first display screen length, displaying an
image of é 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 image only ;n
the second display séreen ARN excepting the
black-framed scfeen ARB, when the image is displayed in
the second 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 level detection means 3.
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- 12 - according to an offset of the number (mV) to accrue to the black

| evel hold circuit 3 and an offset of the  nunber (nV) to accrue to the

bl ack | evel expansion circuit 6 (Fig. 4B). Thus, from adjusting the
bl anki ng pul se signal S2 to fall so that the black | evel expansion circuit
6 does not operate in the NTSC i mage di splay area ARN central of the
screen but operates in the whole inmage display area ARN according to the
NTSC system mhen an s

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 diéplayed in the first display
scréen ARA from a black level to outputting, therefore
in case images of a signal level are inputted to the
second display'screeh ARN and the extra area ARB, a
capability of a boundary of the areas being sensed
visually can éffectivelf be avoided.

According further to the second aspect of the
invention, when an image is displayed in the second
display screen ARN éf the first display screen ARA, a
black signal of a video signal Viy is detected by the
signal level detection means 3 only in the second
display screen ARN, the aetected black signal is
lowered from the black level by the signal level
'expansioﬁ means 6, thereby avoiding effectively a
capability that'the darkest signal level in the second
display screen ARN wiil 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.

Preferred embodiments of this invention will be

described with reference to the accompanying drawings.




| mage of the NTSC syéten1is di spl ayed on a high vision video signa
> coordinating television receiver, the black |evel corr ectjon circuit 1is
capabl e of displaying the imge in such manner as mnw:" XY= via =y

a boundary portion of the black-framed area ARB and rea
ARA according to the NTSC system According t d
construction, when displaying video signals of the nt
in aspect ratio on the same screen of a television rf ngh ng

to high vision video signals, fromdetecting a black PeVel oT=rtre=<ritd¢jo

In Fig. 1, a reference numeral 1 indicates é blacg
level correction circuit as a whole, wherein an input
video siénal VIiN superposéd on a predetermined
reference voltage Vppp is outputted through a
resistance R1 and an amplification circuit 2 in
operational amplifier construction.

The input video signal Vyy is supplied to a black
level hold circuit 3 in ope:ational'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 signai 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 Vine when the black level deﬁection signal
S1 rises. . '

An arrangement is such that the black le;el
detection signai 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



signal VINin the display area ARN corresponding to the video signal of
“the NTSC system and expanding the black level within the whole inmge

di splay area ARA, - 13 - the black leve
of the video signal V[err] can be detected and expanded in the inmage area
ARN for displaying the inmage according to the NTSC system and thus

avoi dabl e
. -7 -
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 screeﬁ (Fig. 2B).

The black-framed‘aréa ARB is an area coming
outside of the NTSC image display area ARN, and the
video 'signal Vin in the black-~-framed anea.ARB has &
signal level substantially of the black level. '

In this case the black level hold circuit 3 is
capable of holding the signal level darkest in the NTSC
image display area ARN, sigﬁals_substantially of the
black level in the left and right black-framed areas
ARB are detected, thus avoiding a capability of the
signal portion da:kest in the NTSC image display area
ARN being not deteéted.

An phtput 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
-capécitor C1 connected in parallel through a pin 5, and
thus a predetermined supply voltage is fed thereto.

Ah arrangement is such that from making a -
resistance value and a capacitance of the resistance R3
and the capacitor C1 variable, the black level
correction circuit 1 may change a time constant and set

a pulse width of the darkest signal that can be

REPLACEMENT SHEET
2.4 MAR 1997




effectively is a capability that the black-franed area ARB is detected
“erroneously-as a black level and the black |evel of the inmage area ARN
according to the NTSC systemis not expanded. FERE e a
di spl ayi %g i mages in the whol e image display area ARAJ&E e BUEENT (REET:
bl ack Fevel covering the whole inmage display area ARA v ipf
boundary portion of the bl ack-framed areas ARB on opp§
i mage area ARA and the NTSC.image display area ARN b
can be avoided effectively. The above descri ptif

enbodi nent has -8 -

detected by the black level hold circuit 3 from the
~ input video signal Vyu.

The black level expansién circuit 6 comprises an
operational ahplifier, loads the input video signal Vin
into an input stage from a node P2 whereat the
resistance R1 and the amplification“cirduit 2 are
connected, and also loads a voltage at a node P3
whereat the black level hold circuit 3 and the pin 5
'aré connected into the iﬁpuﬁ stage.

While é blanking pﬁise 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 Sianking pulse signal S2 is made to fall
covgring the whole screen disélay period.

Thus, when an average brightness level in the NTSé
image display area ARN is high and the screen is
bright, a sign?l‘levél of the detected darkest video
signal VI& can be lowerfed 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

e



referred to the case where video signals according to the NISC system
"different in aspect ratio are displayed on a so-called high vision video
signal coordinating television receiver, however, the present invention is

- not necessarily limted thereto, and hence is applic ﬁggre
video signals different in aspect ratio fromthe vi s}t PAL
system or the |like are displayed. Further, the}apove-descri bed
enbodi rirent is a 24 MAR 97

- '9 -

signal Vyy 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 thg'aforementioned construction, when a video
signal Vyyy Of the NTSC system is inputted instead of
the vided.sighal VINH of a so-called high vis;on
system, the black level -hold circuit 3 detects the
dafkest signal level'in the ﬁisplay area AgN according
to a black level detection sigﬁal s1 failing |
correspondingly to a period of the NTSC image display
area'ARN. o

When an average brightness level of the video
signai Viny 1S high and less of the black signai, 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 display area
ARN (indicated by oblique lines in the NTSC image
display area ARN of Fig. 3A) is less than the areaf;f
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



- 14 - exenplified by the case where the black-franed areas ARB are

di spl ayed on opposite sides of the NISC i mage area ARN, however, the
present invention is not neces- sarily |imted thereto, and thus is
applicable to a case where the black-franed area ARB is displayed on

anot her side. only. Still further, the above enbodi ment is exenplified
by the case where the darkest signal in the image area ARNis lowered to a
pedestal |evel, however,  the

- 10 -
ViN according to the NTSC system for the blanking pulse
éiénal S2 having fallen, thus correcting the video
signal Vyy to'be seen darker than visual.

Then, as in the case of a conventional television
receiver for Ehe NTSC system, when bperating the black
level detection period and the black level expansion
period cerring the ovefall 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 detection
signal S1 so that thé black level detection signal S1
does not éperate 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 Vyy, when the NTSC system image is
displayed on a so-called high vision video signal o
éoordinating television receiver.

As shown in Fig. 4A, on the other hand; in case
black levels of the video signals ViN inputted

correspondingly to the black-framed area ARB and the

24 MAR 997 |




present invention is not necessarily limted thereto, and hence it may be
| onered to a predeterm ned | evel. Next, another preferred enbodi nent
will be described. An exanpl e where the present invention is applied
not to a high vision television systembut to a conventional television
systemw || be described. Wen a cinema size picture which is enhanced in
its reality and inpression because of its width, is displayed on a

conventional .television system it wll be a famliar picture as
illustrated in Fig. 5. The dynani ¢ pilcture function can also be
applied

NTSC image display area ARN are the same, the black
leQel hold circuit 3 operates in the NTSC_imaée display
area ARN.

In this case, since the blanking pulse signal S2
falls covering'the overall image display area ARA, the
black level expanéion circuit 6 expands the black
signél 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 Vgoyp

comes to lower by 4x0 (mV) from the black reference

| level, and a general brightness ievel of the whole
image display area ARA seems to be someﬁhat low,
thereby removing a visual différence in level at a
boundary ﬁortion 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
S1 and the blanking pulse signal S2 are adjusped'to
fall in the ﬁTSC image display 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




to this picture by formng black | evel detection signal S3 (Fig. 5B) and
bl anki ng pul se signal $S4 (Fig. 5C). The behavior will be described in

detail .

-15- When t he bl ock | evel

detection signal S3 inputted fromthe black detection pulse input term nal

4 falls,

the black level hold circuit 3 detects and hol ds the

- 12 -
according to an offset of the number (mV) to accrue to
the black level ﬁold circuit 3 and an offset of the
number (mV) to accrue to the black level expansion
circuit 6 (Fig. 4B).

Thus, froﬁ adjusting the blanking pulse signal S2
to fall so that the black level expansion 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 syséem
different in aspect fatio on the same screen of a
television receiver corresponding to high vision video
signals, from detecting a black level of the video
signal Vyy in the display area ARN corresponding to the
video signal of the NTSC system, and expanding the

black level within the whole image display area ARA,
REPLACEMENT SHEETY
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darkest signal level in input video signal Vferr]. Wen the black |evel
detection signal S3 rises, the black Ilevel hold circuit 3 stops detecting .
the darkest signal level in the input video signal V[err]. The bl ack
| evel detection signal S3 lowers in the area ARN where the signal is

di splayed in cinema size (hereinafter referred to as cinema size area)
which i's within the area ARAX where the NTSC video signal is displayed
(hereinafter referred.to as NITSC picture display area), whereas it rises
at the black margin - area ARB at the borp®gr-of the screen (Fig. 5B).

The bl ack level hold circuit 3 holds the darkest
the black level of the video signal Vyy can be detected

and expanded in the image area ARN for displaying the
image according to ﬁhe 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 epds of the image area ARA and the NTSC.image
display area ARN being sensed visually can be avoided_
effectively.

The ;bove 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 coordinating
television receiver, however, the present invention is
not-necessarily limited thereto, and hence is o
applicable to a case where video signals differeﬁt in
aspect ratio from the vision system such as PAL system
or the like are displayed.

Further, the above-described embodiment is a

24 MAR 897




signal level within the cinema size area ARNX, thereby preventing the near
bl ack signal in the top and bottom black nmargin area ARBX instead of the
darkest signal in the cinenma size area ARNX from bei ng det ect ed. The
bl ack |l evel correction circuit 1, by varying the resistance of resistor R3
and the capacitance of capacitor Cl, changes the tinme constant and sets
the pulse width of the darkest signal that the black level hold circuit 3
can detect fromthe input video signal 14

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, thé 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 preférred embodiment will be
described. |

An example where the present invention is applied
not to a ﬁigh vision television system but to a
conventional television system will be described. When"
a cinema size picture which is enhanced in its reality
and imbression because of its width, is displayed on a
conventional teIevision'system, it will be a familiar
picture as illustrated in Fig. 5. | o

The dynamic pictﬁre function can also be applied
to this picture by forming black level detection signal
S3 (Fig. 5B) and blanking pulse signal S4 (Fig. 5C).

The behavior will be described in detail.

24 MAR W97
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- 16 - Vierr]. The bl ack | evel expansion circuit 6, while the

bl anki ng pul se S4 inputted fromthe bl anking pulse input termnal 7
lowers, i.e. while it is outside the blanking period, |owers the detected
bl ack signal level to the pedestal |evel. Here, the bl anki ng pul se
signal S4 lowers through out the entire screen display period.

- 15 - -

When the-block ievel detection signal S3 inputted
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 Vyy. When
the black level detection signal S3 rises, the black
level hqid circuit 3 stobs detecting the darkest signal

~ level in the input video signal Vyy.

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 thé area ARAX where the NTSC video signal is
displayed (hereinafter referred to as NTSC picture
display area), whereas it rises at the Black margin
area ARB at the bordef 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
thé cinema size area ARNX from being detected.

The black level correction circuit 1, by varyiBé
‘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

w'lﬂszHEETE
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Therefore, when the average brightness level in the cinem size area ARNX
is high that the display is bright, Iowers the darkest detected video
signal V[err] to the pedestal |evel, thereby preventing the black signal
portion fromseem ngly floating even when the black signal portion is

smal | . Al so because of this, the brightness |evel of the input video
signal throughout the display screen can be |owered, thereby preventing

t he border between the cinema size area ARNX and the black margin area
ARBX from bei ng noticeabl e when the dat&est signal level in the cinem
size area ARNX and the black margin area

VIN©

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
bla&king'pefiod, lowers the deﬁected black signal level
to the pedestal level.

Here, the blanﬁing pulse signal S4 lowers through
out the entire screen display period.

Therefore, when the average brightness levél in
the cinema size area ARNX is high that the display is
bright, lowers the darkest detected video signal Vyy to
the pedestal level, thereby preventing the black signal
portion from seemingly floating even when the black
signal portion is small.

Also because of this, the briglitness 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 area ARBX
from being noticeable when the darkest signal level in
the cinema size area ARNX and the black margin area
ARBX are equal.

When the average brightness level of the input
video signal Vyy is high and does not have much black

signal, the black level hold circuit, because the area
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ARBX are equal . _ When the average brightness | evel of tHe I nput Vi deo
signal V[err] is high and does not have nuch black signal, the black |evel
~hold circuit, because the area - -17-  of
the bl ack signal (shown with oblique lines in the cinema size area ARNX in
Fig. 6A) within the cinem
= 17 -
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 Vyy, does not hold the black
signal portion as the darkest black siénal level, and
instead, holds the white level éignal as the biack
level., Here, the black level expansioh circuit 6,
because the blanking pulse signal S4 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 séreen having a first aspect raﬁio, the black
level of a video signal is lo@ered to a predetermined
1evel-covering an oVerall display screen, thereby
avoiding effectivelf.a'capability that a boundary of a
second display screen and an e#tfa area outward of the
second display screen is sensed visually. -
Further, when én image is displayed in the second
displéy screen having a second aspect ratid, a black

.signal in a video signal is detected only within the

second display screen, and the black signal is not




size area ARNX is small conpared to the area of the inputted video signal
V[err], does not hold the black signal.portion as the darkest black signal
| evel, and instead, holds the white | evel signal as the black |evel.
Here, ‘the bl ack | evel expansion circuit 6, because the blanking pul se
signal S4 is dropping, expands only the black signal portion of the video
signal V[err] within the cinema size area and thereby corrects the video
signal so as-to nake it | ook nmore bl ack. As descri bed above,
according to the present invention, whenign-image is displayed in a first

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 embodiments'of the invention, it will be
obvious to those skilled in the art that various
changes and modifications may be made therein without
depafting from the invention, and it is aimed,
therefore, to cocwver in the appended claims all such
changes and mod:i<fications as fall within the true

spirit and scope 2f the invention.
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di splay screen having a first aspect ratio, the black |evel of a video
signal is lowered to a predetermned |evel covering an overall display
screen, thereby avoiding effectively a capability that a boundary of a
second displ ay screen and an extra area outward of the second display

screen is se Further, when an inage is displayed in the
second di spllﬁ HB B'a second aspect ratio, a black signal in a
vi deo si gnal within the second display g e 441

bl ack signal is not

- 19 .-

- Claims

1. A display unit for displaying. in a first display screen (ARA) having a
first aspect ratio, a second display screen (ARN) having a second asﬁect ra-
tio with a vertica.l screen _lengfh substantially same as a length of said first
display screen, and a horizontal screen length shorter than said first display
screen length, dlsplaymg an image. of a black level in an extra area (ARB) of
the second display screen, comprising:

slgnai level expansion means (6) l‘or.lowerfng the darkest signal level in
said miage_ overall of the display screen to :; predetermined level. when the

image is displayed in said first display screen.

2. A display unit for displaying, in a first display screen (ARA) having 2
first éspe‘& ratio, a second display screen (ARN) having second aspect ratio
with a vertical screen length substantially same as a length of_ seid first dis-
play screen, and a horizontal screen length shorter than said first display
. écreen leﬁgth dLsplaylng an image of a black level in aﬂ extra area (ARB) of
the second display screen, comprising .
signal level detection means (3) for detecting the darkest slgnal level in
8aid tmage only in said second display screen (ARN) excepting the e black-
. framed screen, when the lxﬁ:age is d.ls'played in said second display screen;
and |
Signal level expansion means (6) for lowering said signal level to a pre-

‘determined level according to a detected result of said signal level detection
Neans (3).



-18- detected in the extra screen, therefore a black level in the second

di splay screen can be lowered to a predeterm ned |evel. Wil e there
has been described in connection with the preferred enbodi nents of the
invention, it will be " obvious to those skilled in the art that various

changes and nodifications may be made therein without departing fromthe
I nvention, and it is ained,
' | .- 20 -
Abstract

DISPLAY UNIT

‘In a display unit, the present invention comprises means (1, 3, 6) for set-

. ting a.black le.\.rel in a first display screen (ARA) having a first aspect ratio and

a black level in a second display screen (ARN) having a second aspect ratio to
a predetermined level each.

Tﬁe darkest signal of a video signal is detected from an image area (ARB)
‘corresponding to the second display screen (AR_N). and the darkest sig'ngl thus
detected is lowered to a _precietermlned level in an image  area (ANB)
corresponding to the first display screen (ARA). The capability that the black
level lowered video slg’rial on the'sccqnd dlsplay screen will not be lowefed can
thus be avoided effectively.

(Fig. 1)




t-herefore, to cover in the appended;cLains.all such changes and
nodi fications as fall within the true - spiri.t and scope of the invention.
-19 - : G ai ms '
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1. Adisplay 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 sane as a | ength of
said first display screen, and a horizontal screen |ength shorter than
said first display screen |l ength, displaying an i mage of a black level in
an extra area (ARB) of the second display screen, conprising: _ signal
. level expansion neans (6) for lowering the darkest signal level in sai d

i mage overall of the display screen to a predeterm ned |evel, when the

. image is displayed in said first display reen. 2. Adisplay unit for.
displaying, in a first displgy screen (A having a first aspect ratjio, a
second di splay screen (ARN) Haviqg seconflRyspect tatro  wih a vertical

A . P |
screen length substantially sSameias _a lengfh of said fjrst dis- play
screen, and a horizontal scr¢g : than saidifirst display

screen | ength, displaying an e of a black level in a fra area (ARB)
of ' :

<]
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the second display screen conpr|5|ng : Slgnal ‘level detection nmeans
(3) for detecting the darkest signal level in said inmage only in said
second di splay screen (ARN) excepting the black- framed screen, when the

i mage i s displayed in said second display screen; and Signal | evel
expansion neans (6) for lowering said signal level to a pre- determ ned

| evel according to a detected result of said signal |evel detection neans

(3).-
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