T APERTURE COMPENSATI ON CI RGUI T AND RGB MONI TOR BACKGROUND OF THEGRERREIN
~This invention relates to a ‘@perture conpensation circuit and anREB3IT2)-2
nonitor. An RGB nonitor to which R, G and B signals are inputted so that a
col or--image can be nonitored is ordinarily known. In an RG nonitor for a
per sonat conputer, in order to give the first priority to the picture '
quality of displayed characters of word processor or spreadsheet software,
efforts in designing of a video circuiltt are directed to nake the frequency

characteristi capgRP@REACOMENEATICN ERRCUBE {RADNRGY ORI TR Of the
frequency characteristic, the overshoot after character displaying is

suppressed to such peeking as does not stand out. By the way, in recent
personal conputers, fetching of an i mage such as a photograph or noving

pictures c Eﬁ@RBPﬁf)iﬁFd‘i'ﬁEi hoper forned popularly. However, a
nonitor ha

ordi nary _ s a probl'emin that, when to a display mltinedia
i mage including a Qﬂgéogﬁéggtfgnr§315¥bs to a aperture compensation

circuit and an RGB monitor.

An RGB monitor to which R, G and B signals are
inputted so that a color image can be monitored is
ordinarily known. In an RGB monitor for a personal
ébmputer, in order to give the first priority to the
picture quality of displayed characters of word processor
or spreadsheet software, efforts in designing of a video
circuit are directed to make the frequencyﬁcharacteristic
as flat as possibie. By the flattening précessing of the
frequency characteristic, the overshoot after character
displaying is suppressed to such peeking as does not sténd
out.

By the way, in recent personal computers, fetching
of an image such as a pho;ograph or moving pictures called
multimedia image is performed popularly. However, a
ordinarf RGB monitor has a problem in that, when to a
ﬁisplay multimedia image1including a photograph or moving
pictures, since it is,IQngiin_Sharpnéss than a television
set for home uéé;.thé-picﬁﬁfé Qﬁality is such that a'fine

contour portion of a display image is not clear-cut and



ptctures, since it is lower in sharpness than a television set for hone
suse, the picture quality is such that a fine contour portion of a display

i mage is not clear-cut and 2 gives somewhat dull inpression. Further,

if, in order to solve the problem described above, sharpness circuits are
inserted individually for input R Gyand B signals, then another problem
arises that, since a phenonenon that an overshoot portion does not becone
white but is colored occurs dependi ng upon the input color conditions, this

i s not pregewebl sohewhabedatbsbmpfessyhi. Further, in this instance, also
anot her problem occurs that the circuit is conplicated and matching in

SIVERY OF THE | VR OE T 15 B oy et ol The presant Tavention 1o
t is an object of the present invention to
provided agaBeriBed SHHVE|SSharPndss i tcutds Ry AMstadea
individually for input R, G and B signals, then another
problem arises that, since a phenomenon that an overshoot
portion does not become white but is colored occurs
depending upoﬁ the input color conditions, this is not
preferable for the sense of sight. Further, in this
instance, also another problem occurs that the circuit is
complicated and matching in éeeking amoﬁg R, G and B is

difficult because of a dispersion of parts.

smy OF THE INVENTION

It.is an qgjeét of the present invention to
provided a aperture compensation circuit which provided}é
‘raised picture quality when a multimedia image is displayed
and an RGB monitor having such a aperture compensation
circuit.

In order to attain the object described above,
according to an aspect of the present invention, there is
provided a aperture compensation circuit, comprising
detection means for detecting a particular signal from
among an R signal,'a_G signal and a B signal supplied

thereto, differentiation means for producing a



rai sed picture quality when a multinedia i nage is displayed and an RGB-
noni tor having such a aperture conpensation circuit. In order to attain the
obj ect descri bed above, according to an aspect of the present invention,
there is provided a aperture conpensation circuit, conprising detection
means for detecting a particular signal fromanong an R signal, a G signal
and a B signal supplied thereto, differentiation nmeans for producing a

3. differentiation signal of the partidcul ar signal, and addition nmeans for

addi ng the difterentiation signdl 4O vHee gardiemdlar Eign&lsi anal and the B
signal. Wth the aperture conpensation circuit, since the sharpness rises

when a mul t 4asH 8oh MRESNS UEdY %ﬂﬂﬁ:@wrﬁfﬁfe&ren%&\éit%nphibﬂhistbsthe _

di spl ayed on an RGB nonitor in which the aperture conpensafion circuit is

I ncor por at e, sggRAF! Ueke 081 dal A 't H 3 diljla10f 2

Wi£h the aperture compensation circuit, since the

sharpness rises when a multimedia image such as a
photograph or moving pictures is displayed on an RGB
monitor in which the aperture compensation circuit is
incorporated, a picture quality higher than that of a
television set for home use can be obtained. Further,
since a common contour correction signal is added to R, G
gnd B signals, frgm any pattern, an overshoot portion is
free from a coloring phenomenon andia picture quality. very
éreferable for tﬁé.sense of sight can be obtained.
Furthermore, since the amplitude of the overshoot amount at
a character displaying portion is limited, even for a
multi-media image in which the character displaying portion
is present in a mixed condition, optimum contour correction
for the entire screen can be performed without
deteriorating the picture quality of the character
displaying portion remarkably. Fufther, the circuit
construction is simplified comparing with an alternative
case wherein individual aperture compensation circuits are
provided for R, G and B signals, and matching in peeking

among the R, G and B signals can be performed readily when



tel evision set for honme use can be obtained. Further, since a conmon
contour correction signal is added to R G and B signals, fromany pattern
an overshoot portion is free froma coloring phenomenon and a picture
quality very preferable for the sense of sight can be obtai ned.
Furthernore, since the anplitude of the overshoot anbunt at a character

di splaying portionis [imted, even for a nulti-nmedia inage in which the
character displaying portion is present in a mxed condition, optinmum

contour CcoréSptd@R EOFrébeionifdr e N DS I%Q@fnﬁ'l%eds\'\péb%hned.
deteriorating the plcture quallty of the character di spl ayi ng portion

remar kabl y. Furthephﬁ$ f‘ It ot thePbirbkgdeconparing with
an alternative case ereln |nd|V|duaI rture conpefsation circuits are

B N yner fo{n‘g%e per?or I’T’li‘(gnfé }ﬁ'&}%ﬁé@%@lﬂﬁcgﬁ% Oq;%li-I Qg meﬂ EPeRR -

B signals ca rea correctron tor the R
Gand B S'ggfﬁﬁaif Qqéf§§§ﬁ§& and a B signal are inputted, comprising

detection means for detecting a particular signal from
among an R signal, a G signal and a B signal inputted to
the RGM monitor, differentiation means for producing a
differentiation signal of the particular signal, addition
means for adding the differentiation signal to the R
signal, the G signal and the B signal to effect contour
correction, and a CRT connected to be driven by the R
signal, G 51gna1 and B signal for which the contour
correction has been performed. |

With the RGB monitor, since it incorporates the
apeiture compensation circuit according to the present r
invention described above, similar advantages to those
described above can be achieved.

The above and other objects, features and
advantages of the present invention will become apparent.'
from the following description and the appended claims,
taken in conjunction with the accompanying drawings in
which like parts or elements are denoted by like reference

characters.



Accordi ng to anot her aspect of the present invention, there is provided an
RGB nmonitor to which an R signal, a Gsignal and a B signal are inputted,
conprising detection neans for detecting a particular signal fromanong an
R signal, a Gsignal and a B signal inputted to the RGM nonitor,
differentiation nmeans for producing a differentiation signal of the
particular signal, addition neans for adding the differentiation signal to
the R signal, the Gsignal and the B signal to effect contour correction,

and a CRT @GRIEF DESCRIBTION ioFeTHRYDRAWIRGSi gnal, G signal and B signal for
whi ch the contour correction has been perforned. Wth the RG nonitor,

since it incorporatpag.t he jgper blbekCcaiRghant $Rowndg G te@agidlidy & 0 the
present invention described above, simlar advantages to those described

above can RenatuSdn Uieaﬁb‘ﬁtﬁ #BHiebPCACcOSLEEAG £d e@tﬂx%it and advant ages
of the present invention will beconme apparent fromthe follow ng

ggig%gh;?ﬁ)&g%aw ngs |1 E’H\?\ﬁllggﬁl 6?@11%; gél%llrﬂ;J %%%fg \(ljme';lgt tegeby i ke
reference FIG. 2 is a block diagram showing an example of a
construction of a sharpness circuit employed in the RGB
monitor of FIG. 1;

FIG. 3 is a timing chart illustrating operation of
the sharpness circuit of FIG. 2.

FIG. 4 is a circuit diagram showing a detailed
structure of the sharpness circuit of FIG. 2.

FI?. 5 is a circuit diagram showing a detailed
constructibn of a“sharpness.ci;cuit used with an RGB

. monitor according to a second preferred embodiment of the
present invention; )

FIG. 6 is a timing chart illustrating operation of o
the sharpness circuit of FIG. 5;

FIG. 7 is a block diagram showing an example of a
construction of an RGB monitor according to a third |
preferred embodiment of the present invention;

FIG. 8 is a circuit diagram showing a detailed
construction of a sharpness circuit shown in FIG. 7;

FIG. 9 is a block diagram showing an example of a

construction of an RGB monitor according to a fourth



characters. 5 BRI EF DESCRI PTION OF THE DRAWNGS FIG 1 is a block

di agram showi ng an exanple of a construction of an RG nonitor according to
a first preferred enbodi nent of the present invention; FIG 2 is a block

di agram showi ng an exanple of a construction of a sharpness circuit
enployed in the RGB nonitor of FIG 1; FIG 3 is a timng chart
illustrating operation of the sharpnegss circuit of FIG 2. FIG 4 is a
circuit diagramshowi ng a detailed structure of the sharpness circuit of

FIG 2. Fl Grérdrre dnbodinelicadatheppbland S8tahtegngonstruction of a
sharpness circuit used with an R@& noni'tor according to a second preferred

enbodi ment of the prRsel 13VeNHi%Ruik! Giafrhd Snbifh§Y%a ChEtdiidd ustrating
operation of )
construction of a sharpness circuit shown in FIG. 9; and
FIG. 11 is a block diagram showing an example of a
construction of a sharpness circuit employed in an RGB

monitor according to a fifth preferred embodiment of the

present invention.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

Referring first to FIG. 1, there is shown in block
diagrap an RGB monitor qccording to a first preferred
embodiment of the preseﬁﬁ invention. In £he RGB monitor
shown,?input terminals f to 3 0of R, G and'B signals are
connected to input terminals for R, G and B signals of a
sharpness circuit 4a, respectively. Output terminals far
R, G and B signals of the sharpness circuit 4a are
connected to input terminals for R, G and B terminals of a
preamplifier 5, respectively. Output terminals for R, G
and B signals of the preamplifier 5 are connected to input
terminals for R, G and B signals of an output amplifier 6,
respectively. Output terminals for R, G and B signals of
the output amplifier 6 are connected to cathodes (not
shown) for R, G and B of a cathode ray tube (CRT) 10

through capacitors 7 to 9, respectively. A voltage control



t he sharpness circuit of FIG 5; FIG 7 is a block diagramshow ng an
exanpl e of a construction of an RG nonitor according to a third preferred
enbodi ment of the present invention; FIG 8 is a circuit diagramshow ng a
detail ed construction of- a sharpness circuit shown in FIG 7; FIG 9 is a
bl ock di agram show ng an exanple of a construction of an RGB nonitor
according to a fourth 6 preferred7enbodi nent of the present invention;
FIG 10 is a circuit diagramshowi ng a detailed construction of a sharpness

circuit shei-duitFh® i2: condebt&d L theapbbankl If PEF N P Wdthetitckanpl e
of a construction of a sharpness circui't enployed in an RG nonitor

DESCR PTG H PP RN R EVRD Mo Par 2 o SR okt 10 A
eferring first to FIG 71, there
I's shown i@ﬂgfﬁ%iers 12 to 14, :espectively.
In the RGB monitor shown in FIG. 1, R, G and B

signals are supplied to the input terminals 1 to 3,
respectively. Further, though not shown, a horizontal
synchronizing signal and a vertical synchronizing signal,
or a composite synchronizing signal, is supplied to the RGB
monitor. The R, G and B signals from the input terminals 1
to 3 are supplied to the sharpness circuit 4a. The
sharpness circuit 4a performs contour:correction for all of
th; R, G and B signéls based on a sig;al detected in “
accordance with a'predetermined condiﬁion from among thé R,
G and B signals. A detailed construction of the sharpness
circuit'4a will be hereinafter described.

. The R, G and B signals contour corrected by the
sharpness circuit 4a are supplied to the preamplifier 5.
The preamplifier 5 performs signal processing of the R, G
and B signals supplied thereto under the control of tpe
voltage control circuit 11 to adjust the contrast, the
black level and so forth of them. The R, G and B signals
processed by the preamplifier 5 are supplied to the output

amplifier 6, and the cathodes of the CRT 10 are driven by

R, G and B signals outputted from the output amplifier 6



di agram an RGB nonitor according to a first preferred enbodi nent of the
present invention. In the RG nonitor shown, input termnals 1 to 3 of R G
and B signals are connected to input termnals for RR G and B signals of a
sharpness circuit 4a, respectively. Qutput termnals for RR G and B signals
of the sharpness circuit 4a are connected to input termnals for RR Gand B
termnals of a preanplifier 5, respectively. Qutput termnals for R G and
B signals of the preanplifier 5 are c8nnected to input terminals for R -G

and B si 9”%5%09%P2@%§“%ﬁ§5c§€8f§”elEcriEEf ,i ;1%%3%&!1‘(@1 . Oyt @R Nal s for.

R, G and B sign out put anp are connected to cathodes (not

shown) for 4§ Qh?ngu§?§%|?e@éi@ogﬁerfﬁﬁ&ég#é}faqgcéa%é%ﬂﬁgu%ﬁtﬁapacitors 7

to 9, respéctively age contro ircurt connected to the
D e SanEroR af 4RSS £l o8 et B Vhd Vorkah BBt the O
circuit 11 through the amplifiers 12 to 14.

In the RGB monitor, since input R, G and B signals
are contour corrected by the sharpness circuit 4a, the
contour of an image formed on the CRT 10 is emphasized, and
consequently, a clear-cut image is obtained. Here, the
sharpness circuit 4a employed in the RGB monitor detects
that one of inputted R, G and B signals which has the
smallest amplitude, and performs contour correction of the

: R, G and B signais based on the détected signal. Ih the
following, detailé of the sharpness circuit 4a are
described with reference to FIG. 2 which shows in block
diagram an example of a construction of the sharpness
circuit 4a employed in the RGB monitor of FIG. 1.

As shown in Fig. 2, the sharpmness circuit 4a
employed  in the RGB monitor of FIG. 1 includes a lowest
value detection circuit 15, a differentiation circuit 16, a
slice circuit 17 and addition circuits 18 to 20. The input
terminals 1 to 3 are connected to input terminals for R, G
and B signals of the lowest value detection circuit 15 and

each connected to one of a pair of input terminals of a

corresponding one of the addition circuits 18 to 20. An



In the RGB nmonitor shown in FIG 1, R, G and B signals are supplied to the
bnput termnals 1 to 3, respectively. Further, though not shown, a

hori zontal synchronizing signal and a vertical synchronizing signal, or a
conposite synchronizing signal, is supplied to the RG&B nonitor. The R, G
and B signals fromthe input termnalsyl to 3 are supplied to the sharpness
circuit 4a. The sharpness circuit 4a perforns contour correction for all of
the R, G and B signals based on a signal detected in accordance with a
predet er m nagemon didimind T @8 AMRNAokeetRvatuandeBest§6a! 8irduiiet vs | ol
construction of the sharpness circuit 4a will be hereinafter described. The

R G and B sdhiedted ¥ U Gtetorminnlt b shar anegeréhtsitioda are
supplied to the preanplifier 5. The preanplifier 5 perforns signal

processing Qjrddifx N6 CaRf & 9 gﬁlts et hhedokhenst Hlffﬂfé%f,i‘&tf&?t rol of

t he vol t age control CIrCUIt 11t adjust the contrast ack level and
forth ofg %gﬁq dﬂaﬁ t

Z?e ngpI?ed{ .%e out put anp | %bs ?ﬁgégﬂ%ﬁX% Bfo?ﬁg {éé}ig are

driven by R;,G@id B Si Qﬂf"'o%t%\&ttp%fe&ﬁ&nélio%t PfieOdi RUL éﬂ’éﬁiteh is

connected to the other input terminals of the addition

circuits 18 to 20. Output terminals of the addition
circuits 18 to 20 are connected to input terminals (not
shown) for R, G and B signals of the preamplifier 5,
respectively.

Here, operation of the sharpness circuiy 4a is
described beiow with reference to FIG. 3 which illustrates
in time charé opefation of the sharpness circuit 4a.

In particular, R, G and B signals from the input
terminals 1 to 3 are supplied to the lowest value detecéiop
circuit 15 and also to the addition circuits 18 to 20,
respectively. Here, it is assumed that the voltages of
pedestal portions of the input R, G and B signals are equal
among the R, G and B signals. The lowest value detection
circuit 15 detects, from among the R, G and B signals
supplied thereto, a signal which has the smallest
amplitude, and outputs the signal as a lowest value signal
S1. This lowest value signal S1 is near to a brightness

signal of a television signal. Further, the lowest value



8 through the capacitors 7 to 9, respectively. In the CRT 10, the cutoff
.levels are adjusted in accordance with control signals supplied thereto
fromthe voltage control circuit 11 through the anplifiers 12 to 14. In the
RGB nonitor, since input R G and B signals are contour corrected by the
sharpness circuit 4a, the contour of an imge forned on the CRT 10 is
enphasi zed, and consequently, a clear*&ut imge is obtained. Here, the
sharpness circuit 4a enployed in the RGB nonitor detects that one of

i nput t ed Rjetecrib® Gignpt MWiish coastirietedakbeshatnpt i ¢anedeteck per f or s
contour correction of the R G and B signals based on the detected signal.

I'n the fol fruh NGt ady Gipdtheighalenehichl varyt mdhenteribgrramed with
reference to FIG 2 which shows in block diagram an exanple of a

GRS BB Sl P850 e, 48 AUBLLCHohont e D et of
such R, G and B signals as seen in FIG. 3 are received, the
B signal which has the smallest amplitude from among the R,
G and B signals is outputted as the lowest value signal Sl.

The lowest value signal S1 from the lowest value
detection circuit 15 is supplied to the differentiation
circuit 16. The differentiation circuit 16 differentiates
the lowest value signal-S1 to produce a differentiation
signal S2. This differentiation signal S2 corresponds to
an edge component of the iowest value signé; Sl. The
differenéiation signal S2 from the differentiation circuit
16 is supplied to the addition circuits 18 to 20 through
the slice circuit 17. In this instance, a component ofrthe
differentiation signal S2 which corresponds to a portion at
which a change from black to white occurs is sliced with an
arbitrary amplitude by the slice circuit 17.

The differentiation signal S2' after slice
.processed by the slice circuit 17 is suppiiéd as a contour
correction signal to the addition circuits 18 to 20. The
addition circuits 18 to 20 add, to the original R, G and B

signals from the input terminals 1 to 3 supplied to the

first terminals thereof, the differentiation signal S2°



enployed in the RGB nonitor of FIG 1 includes a | owest val ue detection
circuit 15, a differentiation circuit 16, a slice circuit 17 and addition
circuits 18 to 20. The input terminals 1 to 3 are connected to input
termnals for RR G and B signals of the | owest value detection circuit 15
and each connected to one of a pair of input termnals of a correspondi ng
one of the addition circuits 18 to 20,.,An 9 output termnal of the

| owest val ue detection circuit 15 is cOnnected to an input term nal of the

di fferenti atfixom aihec siltick6cizedianldusppplied taathefsédendi ifgitent i ati on
circuit 16 is connected to an input termnal of the slice circuit 17. An

out put t er niveamigfalishehelrieoE .Ci cen:ségﬁénts%p%me&@ﬁl éorideced e ¢ nput

termnals of the addition circuits 18 to Qut put term nal s of the

gddnc;t i on ci rad tassJ.L%ntaqs,Zﬁaa&agcanaésiﬁédtQnaﬁm&sé e@ai‘@é@eﬁmlé hga) for
and B signals o6f the preanplifier 5, respective

produced. The contour corrected R, G and B signals are
supplied from the output terminals of the addition circuits
18 to 20 to the'input terminals for R, G and B signals of
the preamplifier 5, respectively, and sigpal processed by
the preamplifier 5, and then supplied to the output
applifier 6. Then, the cathodes of the CRT 10 are driven
by the contour corrected R, G and B signals. |

FIG. 4 shows 1n circuit dlagram an exemplary
'detalled construction. of the sharpness c1rcu1t 4a of FIG;
2. Referrlng to FIG.-4, the input termlnals 1 to 3 are
connected to the bases of transistors Q; to Q3 and also to
the bases of transistors Qs to Q, respectivély. Further,
the input terminals 1 to 3 are grounded through resistors
R; to R;, respectively.

The collectors and the emitters of the transistors
Q; to Q3 are individually connected commonly. The commonly
connected collectors of the transistors Q; to Q; are
grounded, and the commonly connected emitters are connected
to a power supply (not ghown), which supplies a power

supply voltage of +12 Vv, through a resistor Ry. The lowest

value detection circuit 15 in FIG. 2 is formed from the



Here, operation of the sharpness circuit 4a is described below wth
reference to FIG 3 which illustrates in tinme chart operation of the
sharpness circuit 4a. In particular, R, G and B signals fromthe input
terminals 1 to 3 are supplied to the | owest value detection circuit 15 and
also to the addition circuits 18 to 20, respectively. Here, it is assuned
that the voltages of pedestal portions a2 the input R G and B signals are
equal anmong the R, G and B signals. The | owest value detection circuit 15

detects, fremransnsgorbeQR t&>@nd Bhel ¢oimdniypebhRdctéer éhbttarsignal which
has the snall est anplitude, and outputs the signal as a |owest value signal

S1. This | oemst t¥ahdestbp8ad, Fo ig Whdth! So2mbthaiveest Stange of a
tel evision signal. Further, the | owest val ue 10 detection circuit 15 is

CO”StrUCteddéEe&hibn'élféﬂl@eigcérefééﬁﬁéﬁﬁéﬁrh&”ﬁ’déymﬂﬁgﬁﬁﬂaaﬁﬁpﬂﬁ'Ch vary
tude mentarily.

nonentarily, an input signal of the smallest anpli Wher e
terminal of an operational amplifier A;, which acts as an

amplifier, through a resistor Rs.

An output terminal of the operational amplifier A,
is connected to a negated input terminal of the operational
amplifier A; through a resistor Rg, and a junction between
the resistor Rs and the negated input terminal of the
operational amplifier A; is grounded through a resistor Rj.
An output terminal of the operational amplifier a; is
connected to a te:hinal of a capacitor C; through a
#esistor Rg. The'gther terminal of the capacitor C; is
grounded.through a resistor Rg. The capacitor C; and the
resistor Ry form a CR resonance circuit, and the "
differentiation circuit 16 in FIG. 2 is formed from the CR
resonance circuit. The time constant.  of the CR resonance
circuit formed from the capacitor C; .and the resistor Rg
can be varied when necessary. A diode D; is connected at
the cathode terminal thereof to a junction between the
capacitor C; and the resistor Ry, and the anode terminal of
the diode D; is grounded. The slice circuit 17 in FIG. 2
is formed from the diode D;.

The common junction of the capacitor C;, the



such R, G and B signals as seen in FIG 3 are received, the B signal which
has the snall est anplitude fromanong the R G and B signals is outputted
as the | owest value signal S1. The | owest value signal S1 fromthe | owest
val ue detection circuit 15 is supplied to the differentiation circuit 16.
The differentiation circuit 16 differentiates the | owest value signal S1 to
produce a differentiation signal S2. THES differentiation signal S2
corresponds to an edge conponent of thé~ owest value signal Sl1. The
di 1 or ent | atidyl NG, SRl ERE LAENOS TELANA |0 (Hd Hildad BT 355uPP! | ed
roug :

to the addition circuits 18 to 20 t e slice circul nthis

i nst : t di tkaL ' S i ch col ds t
L oorton acoHmeeRt o o A6ptnebEEEd 1ibhe et v i ottt it on
arbitrary a j4L2 th j C prcuit ,17._The differentiati.on signal S2'
af t :ar sl ?ce%&&é@%&g%ﬁy '?H%H%I ig%éé c%“c%iquflf'/e’f's tglﬁ?dﬁl Fhea I§§sld's€'8%|t gur

correction g gnal,to the addition.circuits 18 to.20._ The addition circuits
18 to 20 ad ,lgfo CE Y %.jﬁmﬁnaé zﬂé e; PpREALiPPgH, ﬂ’l@i”-ﬁﬁﬁ? Ber¥inals 1

to 3 supplied to tth first term’HaLs t hereof, the differentiatjon _signal
S copnec ed to a negated input terminal of the operational

amplifier A, and connected to ohe of a pair of terminals of
each of resistors R;; to Rj3 through a capacitor C,;. The
other terminals of the resistors R;; to R,3; are connected to
non-negated input terminals of operational amplifiers Aj; to
A5, respectively.

Transistors Qs to Qg conpécted at the basgs thereof
to the input tg;'arminals 1 to 3, x;esp_ectively , form emitter
follower éircuits which act as ﬁuffers. The colléctors of
the transistors Q; to Q¢ are grounded. The emitters of the
transistors Q; to Qs are conneéted to the power supply (hot
shown) of +12 Vv thtough resistors Ry to Ryg, respectively.

. The emitters of the transistors Q; to Qg are connected to
first terminals 6f resistors R;; to Rjs through capacitors
C3 to Cs5, respectively. The other or second terminals of
the resistors R;; to Ry are connected to non-negated input
terminals of the operational amplifiers A; to A,
respectively.

The addition circuit 18 in FIG. 2 is formed from

the operational amplifier A; and the resistors R;; and Ryj.



fromthe slice circuit 17 supplied to the second input termnals thereof.
Consequently, contour corrected R, G and B signals having a desired

shar pness characteristic are produced. The contour corrected R, G and B
signals are supplied fromthe output termnals of the addition circuits 18
to 20 to the input termnals for RR G apd B signals of the preanplifier 5,
respectively, and signal processed by the preanplifier 5, and then supplied
to the output anplifier 6. Then, the cathodes of the CRT 10 are driven by

the contour gQLr Pédil cﬁx@ﬂtBl@i g! a?‘EG.FbG:.sA'féPﬂ&ﬁ ffloﬁl{:_ﬁéllt di agram

an exenpl ary detail construction o sharpness circuit 4a of FIG 2.

Efefﬂ;hé‘?sioé&%%%q% St B %e e ad WA e, ey orr)
to Qerr], d)ﬁ?t Véﬁjcu[lt a{Dh(ir Ft_[Ee tfgﬁgh#g%oﬂg%ﬁ are grounded

t hrough re5| ors ert res |ve tors and the

emtters of gg]eerah:ria nsa[lSt Orilfler As and the resistors R;3; and Rjg.

The common junction of the non-negated input
terminal of the operational amplifier A; and the resistors
Rj; and R;7 is grounded through a resistor Rjp. The common
junction of the non-negated input terminal of the
operational amplifier A; and the resistors R;; and R;g is
grounded through a resistor Rz;. The common junction of
the non—negated input termigal of the operational amplifier
As and the -;re.sis{-;ors Ri3 and"ng is grounded tl}rough a
resistor R.éz. 0u£put terminals of the operational’
amplifiers A3 to Ag are connectéd to the non-negaﬁed input
terminais of the operational amplifiers A; to As througﬁ
resistors Rp3; to Rys, respectively, and the junctions of the
resistors Ry;; to R;s and the non-negated input terminals of
the operational amplifiers A; to As are grounded through
resistors Rpz¢ tO Rzs, respectively. Output terminals of the
operational amplifiers A; to A5 are connected to the input
terminals for R, G and B signals of the preamplifier 5 not
shown.

Here, for the transistors Q, to Q¢, for example, a

pnp type bipolar transistor is used. Further, for the



Qerr] to Qerr] are individually connected commonly. The conmonly
connected collectors of the transistors Qerr] to Qerr] are grounded, and
the commonly connected emtters are connected to a power supply (not
shown), which supplies a power supply voltage of +12 V, through a resistor
R4. The | owest val ue detection circuit,gl5 in FIG 2 is forned fromthe

12 transistors Qerr] to Qerr]. The conmmonly connected emtters of the
transistors Qerr] to Qerr] which formthe | owest value detection circuit

15 are conneopedatiosahoampkifiex At Aspr &h NGpefdt BohAP &infdl DNidr
anplifier Alerr], which acts as an anplifier, through a resistor R5. An

out put term hating ah@uft&ﬂiéﬂtlyﬂhigﬁﬂrédra'ﬁﬁé@ﬂéhcx cﬁ&&ﬁ&%b%is%@ca
negated i nput term nal of the operational anplifier Alerr] through
resistor R eisluséddd a junction between the resistor R6 and the negated
I nput termnal of the operational anplifier Alerr] is grounded through a

resistor Rierr]. An Ut@Und & Wifatd itk YA AhpaRakefRhbiker Abesr] is
are supplied to the bases of the transistors Q, to Q; which
form the lowest value detection circuit and the bases of
the transistors Q; to Q¢ which form emitter follower
circuits for buffering, respectively.

By the transistors Q; to Q; which form the lowest
value detection circuit, a lowest value signal S1 is
detectgd from among the R, G and B signals from the input
terminéls 1 to 3. The l;west value signai S1 is suitably
amplified by the.operatibnal amplifier A; and then supplied
to the differentiation circuit formed from the CR resonance
circuit of the capacitor C; and the resistor Ry. By the
differentiation circuit, a differentiation signal S2 of the
lowest value signal S1 is produced. The differentiation
signgl S2 is subject to predetermined.slice processing by
the diode D; provided at the input portion of the
operational amplifier A; for buffering in the next stage.

A differentiation signal S2' after the slice processing has
been performed is supplied to the operational amplifier A,.
From the operational amplifier A,, the differentiation

signal s2' is buffer outputted. Meanwhile, from the



connected to a termnal of a capacitor (ferr] through a resistor Rerr].
The other termnal of the capacitor (Jferr] is grounded through a resistor
Rlerr]. The capacitor Clerr] and the resistor Rerr] forma CR resonance
circuit, and the differentiation circuit 16 in FIG 2 is formed fromthe CR
resonance circuit. The tinme constant oi the CR resonance circuit forned
fromthe capacitor Cerr] and the resi Por Rl err] can be varied when
necessary. A diode Derr] is connected at the cathode term nal thereof to a
junction beturamsilshtersaggctd ode Gihdiich] farth emdttesi $bdlowbes| | thany, tée
anode termnal of the diode Dlerr] is grounded. The slice circuit 17 in

FIG 2 is fandes Higmalse sdppltedl erom. tHECigpitOremilfdisH do hare
capacitor Clerr], the 13 resistor Rerr] and the cathode term nal of the

di ode D err bufFegoonepueiet) 2eBpactedaipd input ternminal of an operationa
anplifier A2, which acts as a buffer, through a resistor R err]. An output
termnal of the opempbl @igkepBRLiALE6NAigRal S2 buffer outputted from

the operational amplifier A; is resistance added to the R,

G and B signals buffer outputtéd from the transistors Q4 to

Q¢ through the corresponding resistors Rj;; to Ry3; and Ry; to

Ris, respectively. The operational amplifiers A; to As in

the next stage effect suitable amplification where they

have insufficient amplitudes.

According to the RGB monitor according to the first
emﬁédiment having thé construction deséribed above, since
it includes the Sharéness circuit 4a constructed so as to
detect a lowest value signal S1 from among input R, G and B
signals and effect contour correction for a;l of the R,fG
and B signals based on a differentiation signal S2 obtained
by differentiating the lowest value signal S1, the
sharpness of a color image displayed on the CRT 10 is
improved, and a picture quaiity higher than that of a
television monitor can be obtained when the CRT 10 displays
a photograpﬁ or moving pictures. Further, since, from any
pattern, no coloring phenomenon occurs at an overshoot

portion, a picture quality very preferable for the sense of

sight can be obtained.



connected to a negated input term nal of the operational amplifier Alerr]
and connected to one of a pair of termnals of each of resistors Rerr] to
Rlerr] through a capacitor C2. The other terminals of the resistors R err]
to Rlerr] are connected to non-negated i nput term nals of operational
anplifiers A3 to A5, respectively. Tra] istors Jerr] to Qerr] connected
at the bases thereof to the input term'nals 1 to 3, respectively, form
emtter follower circuits which act as buffers. The collectors of the

transistors 4 to Qrnrgher e by perdedmihae contbutr sogtetbioh r 60sthdé ot 5
Qerr] to Qerr] are connected to the power supply (not shown) of +12 V

through resictaid Reidgdaly il la diFFReehtiakionT88gREL 2T SolEained
transistors Qerr] to Clerr] are connected to first tern1na|s of resistors

Rierr] to Risyrd1idy SoMpRAidnY %ﬁn@%@?m&@ﬁ%ﬁﬂ&ﬁ'h Qe @i her or

second tern1na|s of t e re5|stors Rl err] Rlerr] are connected to

non- negat ed ddisddiidiln ¥ ddit R m%ehzarre bhis6" Brohbidek kdl errl,

respectively. The Ion circuit 18 in Fl IS romt

operational wfild fd&lur® Aith H arBiiesheyS afbeitha8N IRt Cifplitude of

the overshoot amount at a character displaying portion is
limited. Consequently, even for a pattern wherein a
character displaying portion is present in a mixed state in
a photograph or moving pic£ures, optimum contour correction
of the entire screen can be performed without deteriorating
- the picture quality of the character displaying portion
remarkably. | .
Further,=in the present RGB monitor, since the
sharpness circui£ 4a is constructed so as to perform
contour correction of all of R, G and B signals based on a
differentiation signal S2 obtained by differentiating a
lowest value detection signal S1 detected from among the
input R, G and B signals, simplification in circuit
construction can be achieved and matching in peeking among
the R, G and B signals can be facilitated comparing with an
alternative case wherein sharpness circuits are
individually provided for R, G and B signals.
Subsequently, a second embodiment of the present

invention is described. Usually, it is considered that



14 The addition circuit 19 in FIG 2 is formed fromthe operational _
anplifier Alerr] and the resistors Rlerr] and Rlerr]. The addition circuit
20 in FIG 2 is formed fromthe operational anplifier A5 and the resistors
Rlerr] and Rlerr]. The common junction of the non-negated input term nal of
the operational anplifier A3 and the resistors Rlerr] and Rlerr] is
grounded through a resistor R20. The cqgnon junction of the non-negated

i nput termnal of the operational. anplifier A4 and the resistors R12 and
R18 i s grounpedfébablighaacortost arofifdct ibie sAYMaIN uiseac Fop cohtblie

non- negated i nput termnal of the operational anplifier Alerr] and the

resistors R eorteotilol £ira élﬁaﬁ?ﬁh&ﬁiﬂﬁdﬁiﬁlﬁﬁ a gaadrhericRl err]. CQutput
anp

term nals of the operational ifiers A3 to A5 are connected to the

non-negat ed 49PEeréRETALIbSE SgidE. Ogﬂfcﬂﬂcﬁ'i‘@'lxz}”%i Lher By eh® 8acbhgough

resistors R23 to R25, respectively, and the juficti ons of e resistors

Tor ] e gimbgsent i R £ b UG Ghaach dikadgiet o
differentiation signal is described. An RGB monitor
according to the second embodiment is constructed in a
similar manner, for example, to the RGB monitor according
to the first embodiment shown in FIG. 1. However, a
sharpness circuit 4b employed in the RGB monitor according
to the second embodiment is constructed such that the.
differentiat@on circuit formed from the capacitor C; and
the resistoréRg in the sharpness circuit 4a shown in FIG. 4
is replaced ﬂy a“quadratic differentiation circuit which
employs a delay circuit. In particular, FIG. 5 is a
circuit diagram showing an example of the sharpness circuit
4b employed .in the RGB monitor according to the present
second embodiment.

Referring to FIG. 5, in the sharpness circuit 4b
shown, an output terminal of an operational amplifier A; is
connected to a non-negated input terminal of an operational
amplifier A¢ which acts as a buffer, and is connected to an
input terminal of a delay circuit DL; through a resistor

Rzg. An outpuf terminal of the delay circuit DL; is

connected to a negated input terminal of an operational



resistors Rlerr] to Rerr], respectively. Qutput termnals of the
operational anplifiers A3 to A5 are connected to the input termnals for R,
G and B signals of the preanplifier 5 not shown. Here, for the transistors
Qerr] to Qerr], for exanple, a pnp type bipolar transistor is used.
Further, for the 15 operational anplifier Alerr] to Alerr], an
operational anplifier having a sufficijgntly high radio frequency
characteristic is used. R, Gand B signals fromthe input termnals 1 to 3

are suppl i eﬁnﬁﬁpiff@: haseerokevBeshlavhirohghsa kesidtéP KlGr khawhaisch form
the | owest value detection circuit and thé bases of the transistors Jerr]

to gerr] webled@ddn £84 tﬁéﬁd&w\ﬂﬁ%@g@?ﬁﬁ %r{ﬂ%ﬁ&frbfganrespeﬁive' y.

By the transistors (err] Qerr] mt he [owest val ue detection

circuit, a Jﬁ#&ﬁéﬁi&ﬁéﬂ%@ﬁ'ﬁeé&i FollehafEEfi hg OPhATRM sty G and B
signals from the 1 nput

delay circuit DL,. Outputs of the operational amplifiers
A¢ and Ag are connected to negated input terminals of the
operational amplifiers Ag and Ag, respectively. A output
terminal of the operational amplifier A; is connected to a
non-negated input terminal of the operati_onal amplifier A,
through a resistor Rj3;, and a non-negated input terminal of
the operational amplifier A; is grounded through a resistor
Ri;. Here, for the delay circuits DL; and DL,, delay
circuits :l_xaving an equal delay time are used'._.

dutput tefminals 01:5 the operational amplifiers Ag
to Ag are connected to a negated input terminal of an
operational amplifier Ay for reversal. An output temix{al
Qf the operational amplifier Ay is connected to a negated
input terminal of the .operational amplifier A;. A non-
negated input terminal of the operational amplifier A, is
grounded through a resistor Rj;. An output terminal of the
operational amplifier Ag is connected to non-negaf.ed input
terminals of the operational amplifiers A3 to As through
the resistors R;; to R;3; for addition.

The emitters of the transistors Q4 to Qg are

connected to input terminals of delay circuits DLj3 to D]i.s



termnals 1 to 3. The |owest value signal Sl is suitably anplified by the
operational anplifier Alerr] and then supplied to the differentiation
circuit formed fromthe CR resonance circuit of the capacitor Cerr] and
the resistor Rlerr]. By the differentiation circuit, a differentiation
signal S2 of the |lowest value signal Sl is produced. The differentiation
signal S2 is subject to predeterm nedag)ice processing by the diode Derr]
provi ded at the input portion of the operational anplifier Alerr] for
buf f eri ng i nthhsudiex¢apicidorsA i i:i)eCFptt@épétEtﬁéll’w Patpait er the slice
processi ng has been performed is supplied to the operational anplifier A2.

From t he opetedmibiels ! iHd el idilrculite Birff €6 et %feO'a:oah%%dS%o i's
buf fer outputted. Meanwhile, fromthe 16 transistors Q4 to Q@ which form

enitter foll SYifeqddifa ngn@iriitaaabs tyBPLpEatioh] Nemblitiedsr M Nal s
putted, respectively he erentlatl n signal

bgffer out pugf §% TArso%rough the resistors R;; to Rys for addition,

respectively. In this instance, for the delay circuits DILj

to DLs, delay circuits having a delay time equal to those

of the delay circuits DL, and.DLz are used. The remaining

part of the sharpness circuit 4b is constructed in a

similar manner as in the sharpness circuit 4a shown in FIG.

4.

FIG. 6 is a time chart for explaining operation of
the sharpness c1rcu1t 4b shown in FIG. 5. Referring to
FIG.;G, the waveform A illustrates the lowest value signal
S1 at the output termiﬁal of the operational amplifier A;;
the waveform B illustrates a signal S3 at the output
terminal of the delay circuit DL;; the waveform C
illustrates a signal S4 at the output terminal of the delay
circuit DLy; the waveform D illustrates a signal S5 at the
output terminal of the operational amplifier A;; the
waveform E illustrates a signal S6 at the common junction
of the resistors Ri; to Rs3s; and the waveform F illustrates
a signal (quadratic differentiation signal) S7 at the
output terminal of the operational amplifier A,.

In the sharpness circuit 4b, from the lowest value



the operational anplifier A2 is resistance added to the R G and B signals
buffer outputted fromthe transistors Q4 to Qerr] through the
corresponding resistors Rerr] to Rlerr] and Rerr] to Rerr],

respectively. The operational anplifiers Alerr] to Alerr] in the next stage
effect suitable anplification where they have insufficient anplitudes.
According to the RG nonitor according $ the first enbodi ment having the
construction described above, since it includes the sharpness circuit 4a
construct ed detezxion ddtreatitdfoomedt fyamuehei grams Htdrogamon@;, nput R G
and B signals and effect contour correction for all of the RR G and B

si gnal s basetichn aa 1dwielstr @alluat é@gn&l 05R| aS2sadi af rem the Gidvefatit izt i ng
the | owest val ue signal Sl1, the sharpness of a color inmage displayed on the

CRT 10 is iqRr eueputded hPbagH' €hdUshbetat IGRAEr atpBlrid¥ataQf anleel evi sion
noni tor can be obtained when fhe CRT 10 di splays a photograph or noving

pctures. Fubh@eh valecsiGhall SIYid%bdsplied s R | rilonaEnon occurs
at an overshoot portion, a“picture quality very preferable for the sense of
sight can beyp5#;8¢da, for buffering and supplied also to the delay
circuit DL; through the resistof Rag. Tie delay circuit DI,
produces a signal S3 delayed by a time t from the lowest
value signal S1 as seen from the waveform B. The signal S3
from the delay circuit DIL; is supplied to the operational
amplifier A; for reversal tfﬁ:ough the .resistor R3o and is
supplied to the delay circuit DL;. The delay circuit DL,
p?oduces a signal §4 delayed by the time t from the signal
SQ as seen from thé waveform C. The signal S4 from the
delay circuit DL, is supplied to the operational amplifier
Ag for buffering.

From the operational amplifier A4, the lowest value
signal Sl from the operational amplifier A; is buffer
outputted. From the operational amplifier A;, a signal S5

- obtained by reversing the signal S3 from the delay circuit
DI,; as seen from the waveform D is outputted. From the
operational amplifier Ay, the signal S4 from the delay
circuit Dﬁz is buffer outputted. The lowest value signal

S1 and the signals S5 and S4 are added through the

resistors Rj; to Rss, respectively. Consequently, such a



17 Further, by perform ng contour correction of the R G and B signals
using a differentiation signal S2' obtained by slicing a conponent of the
differentiation signal S2 corresponding to a portion at which a change from
black to white occurs with an arbitrary anplitude, the anplitude of the
overshoot anount at a character displaying portion is |limted.

Consequently, even for a pattern whereifiza character displaying portion is
present in a mxed state in a photograph or noving pictures, optinmm
contour cor rsdignain S§ dshseent fremstheewacafiobm peis opretuced howrhis
deteriorating the picture quality of the character displaying portion

remar kabl y. shyridlerse iis ishpppiedetd BB operaeionsl namplieisharuness
circuit 4a is constructed so as to performcontour correction of all of R

cciai ? P gr Enf : g??i r?al 'g%ﬁgi\%eeg;% hgalgggﬁggte gg‘t?%k??gﬁg?&é&ﬁ%%é%%%aalmng t he
input R G amih18 Sied" s sENPA | fhddtdOlt | diffdftitiation signal S7 as
a contour correction signal as seen from the waveform F is
produced. This gquadratic differentiation signal S7
corresponds to an edge component of the lowest value signal
sl.

The quadratic differentiation signal S7 outputted
from the operational amélifier Ay is resistance added
through the corresponding resistors R;; to Ry3 and R;7 to Ry
to the R, G and B signals buffer ':.:outputted through'“ the
delay circuits bL; to DLs from the transistors Q, t; Qs
which form emitter circuits, respectively. Description of
the other operation is omitted here since it is similar to
that of the sharpness circuit 4a employed in the RGB
monitor according to the first embodiment. According to
the second embodiment, similar effects to those of the
first embodiment can be obtained.

Subsequently, a third embodiment of the present
invention is described. FIG. 7 is a block diagram showing
an example of a construction of an RGB monitor according to
the third embodiment. Referring FIG. 7, in the RGB monitor

according to the third embodiment, input terminals 1 to 3



construction can be achieved and matching in peeking anong the R, G and B
signals can be facilitated conparing with an alternative case wherein
sharpness circuits are individually provided for R G and B signals.
Subsequently, a second enbodi nent of the present invention is described.
Usually, it is considered that 18 preferably a contour correction S|gnal
used for contour correction in a sharpness circuit is a quadratic
differentiation signal. Accordingly, 4 the present second enbodi nent, a

sharpness digrrR,} e BIsdEynalguadeatonandctéar €6t iapuentsimiwdls sof
described. An RGB nonitor according to the second enbodi ment is constructed

in a simlal predgilifidr examuputotebfilfeBs B tRe pEeomElNEidP 3 he first
enbodi ment shown in FIG 1. However, a sharpness circuit 4b enployed in the

RGB DN t 0ra A€ CRiilididdd €8 npaeoREraThaT NBR! hsoﬁ tra&aﬂ;ﬁféffhthat the

differentiation circuit formed fromthe capacitor
through resistors Rig and connected to 1nput terminals of a

sharpness circuit 4c. Output terminals of the sharpness
circuit 4c are connected to input terminals of the output
amplifier 6 through resistors R3s. Output terminals of the
output amplifier 6 are connected to input terminals of the
output amplifier 6 through resistors R4y and connected to
cathodes of a CRT 10.

FIG. 8 is a circuit giagram showing an exemplary
detailed cénstruction of the sharpness circuié 4c employed
in the RGB hpnitof shown in FIG. 7. Referriné to FIG. 8,
the output terminals for R, G and B signals of the
preamplifier 5 are connected to the input terminals for R,
G and B signals of the sharpness circuit 4c and connected
to the input terminals of the output amplifier 6 for R, G
and B signals through the resistors Rag, respectively.

In this instance, the sharpness circuit 4c is
constructed in a similar manner to that portion surrounded
by a broken line in FIG. 4 of the first embodiment, that
is, a portion which foﬁms the lowest value detection
circuit, differentiation circuit and slice circuit. The

bases of the transistors Q; to Q3 which form the lowest



the resistor - Rlerr] in the sharpness circuit 4a showm in FIG 4 is repl aced
by a quadratic differentiation circuit which enploys a delay circuit. In
particular, FIG 5 is a circuit diagramshow ng an exanple of the sharpness
circuit 4b enployed in the RG nonitor according to the present second
enbodi nent. Referring to FIG 5, in the sharpness circuit 4b shown, an
output termnal of an operational anpliy4ier Alerr] is connected to a

non- negat ed i nput term nal of an operatlonal anplifier A6 which acts as a

buffer, and ¢z e HAER9 dn° Ak cuiRUhrbetBhiattéd 8odehaYogtpedit Dlerr]
through a resistor R29. An output termnal of the delay circuit DL[err] is

connect ed t el ¢ RY( o @5l 8516088 BPCLAL! pRakmpLidfAr) I 1 er A7

for reversal rough a resi'stor RSO I's connected also to a non-negated
oo o) Wl AR i erfLebily  Bhpbublsr g0 i ouoh
amplification in FIG. 4 is replaced by the transistor Qj
which forms an emitter follower circuit. For the
transistor Q;, an npn type bipolar transistor may be used.
The collector of the transistor Q; is connected to a power
supply of +12 V. The emitter of the tramnsistor Q; is
grounded through a resistor Ry1 and is connected to the
capacitor C; which forms the differentiation circuit
through the resistor Rg. An output terminal of the
operatlonal ampllfler Agffor buffering of the sharpness
01rcu1t 4c is connected to the input terminals of the
output amplifier 6 for R, G and B signals through the
resistors Rag.

The remaining part of the RGM monitor-is
constructed in a similar manner as in. the RGB monitor
according to the first embodiment. It is to be noted that,
in FIG. 7, the capacitors 7 to 9, voltage control circuit
11 and amplifiers 12 to 14 are omitted. Further, while, in
FI1G. 7, signal paths are indicated by a single path for
simplification, signal paths are actually provided

individually for R, G and B signals similarly as in FIG. 1.

In the RGB monitor according to the third’



Alerr] and Alerr] are connected to negated input term nals of the
operational anplifiers Alerr] and Alerr], respectively. A output term nal

of the operational anplifier A7 is connected to a non-negated i nput

term nal of the operational anplifier A7 through a resistor Rerr], and a
non-negated i nput term nal of the operational anplifier Alerr] is grounded
through a resistor R32. Here, for the delay circuits DL[err] and DL[err],
delay circuits having an equal delay ti@d® are used. Qutput termnals of the

oper ati onal emioddifnedits ha¢ihg Aher EbnstLueLiOR CAEstE Phéd NasRiesd thput
term nal of an operational anplifier Alerr] for reversal. An output

termnal of dHag-ppeesatcieaaltadp! iki gfoﬁaéa]at%m%WE&& & stdyddis>d
i nput term nal of the operational anplifier Alerr]. A non- negated I nput

term nal of dpee g_ h_gg_ak §"Rhif LRE 3{“2];, an%,ﬁ??iﬂgpeéi Fols areS| st or

R37. An output erm of the operation ler Alerr] 1s connected to
the res stort RS ?F@?};Q%t* PlbLIERCAEEOR LP0d, B o diody’ (D 1o
e SO by po Rk FhGRE) #En CREShEHpCed PHcd X TS a%fde%e @

circuits DL .
R, G and B signals from the preamplifier 5 at the input

stage of the output amplifier 6.

In this instance, the R, G and B signals from the
preamplifier 5 are supplied.to the sharpness circuit 4c and
also to the output émplifier 6 for R, G and B signals. The
sharpness circuit 4c detects a lowest value signal S1 from
among the R, G and B’ s1gnals supplied thereto from the
preamplifier 5 and produces a differentiation signal s2'
corresponding to an edge portion of the lowest value signal
Sl. Then, the differentiation signal S2' is supplied as a
contour correction signal to the output amplifier 6 for R,
G and B signals.

At the input stage of the outéut amplifier 6 for R,
G and B signals, the diffefentiation signal S2' supplied
from the sharpness circuit 4c is resistance added to the R,
G and B eignals supplied from the preamplifier 5 through
respective corresponding ones of the resistors Rjg and Rgsg
so that R,-G and B signals having a desired sharpness

characteristic are produced. Description of the other



20 through capacitors CJerr] to CJerr], respectively. Qutput term nals of
the delay circuits DL3 to DL5 are connected to non-negated i nput term nals
of the operational anmplifiers Alerr] to Alerr] through the resistors R err]
to Rlerr] for addition, respectively. In this instance, for the delay
circuits DL3 to DiL[err], delay circuits having a delay tinme equal to those
of the delay circuits DL[err] and DL[ ¢ ] are used. The remaining part of
the sharpness circuit 4b is constructed in a simlar manner as in the

shar pness ooperaticim iEhcmittedrs@ncé. ikl Gs S8imilart toethatrof fhe expl ai ni ng
operation of the sharpness circuit 4b shown in FIG 5. Referring to FIG

6, the wavefixse Aenbdditkarii.cs Aceordingstovéheepgegant SAiad t he out put
term nal of the operational anplifier Alerr]; the waveformB illustrates a

si gnal S3 andteLAHOs i@l febtkheodehaueCbECuhe Bidstthe waveform C
illustrates a signal S4 at the output termnal of the delay circuit DLZ;
t he wavef orgpHddinest 'HE He? obtdiakdSd at the
Subsequently, a fourth embodiment of the present
invention is described. FIG. 9 is a block diagram showing
an example of a construction of an RGB monitor according to
the fourth embodiment. As shown in FIG. 9, in the RGB
monitor according to the fourth embodiment, input terminals
1 to 3 are connected to input terminals of the preamplifier
. 5. Output terminals of the preamplifier 5 are connected to
_input terminals éf an outpuf amplifier 6 and also t6 input
~terminals of a sﬁéréness ciicuit 4&. Output terminals of
the sharpness circuit 4d are connected to a first grid
electrode G1 of a CRT 10 through an amplifier 21.
FIG. 10 is a circuit diagram showing an exemplary
detailed construction of the sharpness circuit 4d employed
in the RGB monitor shown in FIG. 9. Referring to FIG. 10,
the present sharpness circuit 4d is constructed in a
similar manner to the sharpness circuit 4c shown in FIG. 8.
In this instance, an output terminal of the sharpness
circuit 4d, that is, a common junction of a capacitor C;

and a resistor Ry which form a differentiation circuit and

a diode D; which forms a slice circuit, is connected to an



output termnal of the operational anplifier A7; the waveformE illustrates
a signal S6 at the common junction of the resistors R33 to R35; and the

waveformF illustrates a signal (quadratic differentiation signal) S7 at
the output termnal of the operational anplifier Alerr]. In the sharpness
circuit 4b, fromthe | owest val ue 21 detection circuit formed fromthe

transistors Qerr] to Qerr], such a hLgwest value signal S1 as seen from
the waveform A is outputted through the operational amplifier Alerr]. The
| onest val udnpugnakrfiinal efpphé eampDifier oPEs atf@n dhetEglfiifgler ey r] for
buffering and supplied also to the delay circuit DL[err] through thé

resistor R2@n #heldeliey simeVai €b[ehé |amPitiass ot ¥Hows) %lzakedeﬁy a

timet fromthe | owest value signal Sl1 as seen fron1the waveform B. T
signal S3 f aal BheigRhRY¥ ﬁéé&ufér[hﬁé’réd £ & Ge 3 R at pgnal

anplifier A7 for reversal, through the re or and 1S sup i'ed”To the

del ay C'rCUbhtEhﬁefékmlﬂﬁf Qf'éﬁé(%ﬁéiiflé}if¥rﬂs connected to the
first grid electrode Gl of the CRT 10 through a capacitor
22. A bias power supply 23 for the first grid electrode Gl
is connected at the negative pole'thereof to the first grid
electrode Gl through a resistor Ry,, while the positive
pole of the bias power supply 23 is grounded.
| The remaining.part of the RGB monitor of the fourth
embodiment is constructed in a similar manner to the RGB
monitor accd?ding to the firsé embodiment. It'is to be
noted that, in FIG. 9, the capacitors 7 to 9, veltage
control circuit 11 and amplifiers 12 to 14 are omitted.
Further, while, in FIG. 9, signal paths are indicated by a
single path for simplification, signal paths are actually
provided individually for R, G and B signals similarly as
in FI1G. 1.

In the RGB monitor according to the fourth
embodiment having the construction described above, the
sharpness circuit 4d is provided at the stage following the
preamplifier 5 and a contour correction signal

(differentiation signal S2') from the sharpness circuit 4d

is added to the bias to the first grid electrode Gl of the



produces a signal S4 delayed by the tine t fromthe signal S3 as seen from
the waveform C. The signal S4 fromthe delay circuit DL2 is supplied to the
operational anplifier Alerr] for buffering. Fromthe operational anplifier
Alerr], the I owest value signal S1 fromthe operational anplifier Alerr] is
buffer outputted. Fromthe operational anplifier Alerr], a signal S5
obt ai ned by reversing the signal S3 fromthe delay circuit DL[err] as seen
fromthe waveformD is outputted. Fro he operational anplifier Alerr],

the signal &grfi@nid Nerf&@editdit lcddrécdtioRUbEeR, oataﬂat@dsﬂﬁﬂéomst

val ue signal S1 and the S|gnals S5 and 4 are added through the resistors
R33 to R35, 5§ deY thpUeRraio. 22 signal S6 as seen from
the waveformE 1's pr uced I's signal S6 1s supplied to the oper ati onal

[ifi Al . d t |
a1 en ALer] Becalfe, U G0a3ihs, DELEI 580 g oper i ona

monitor is omitted here since it is similar to that in the

first embodiment. According to the present fourth
embodiment, similar effects to fhose of the first
.embodiment can be obtained, and another effect that
deterioration of R, G and B signals for driving the
cathodes of the CRT 10 does not basicaliy occur and a
further effect that no influence is had on the dynamic -
range of the output amplifier 6 can be obtained
addltlonally. | |

Subsequently, a fifth embodiment of the present
invention is described. An RGB monitor according to the
fifth embodiment is constructed in a similar manner, fof
example, to the RGB monitor according to the first
embodiment. In this instance, however, the sharpness
circuit 4a is replaced by a sharpness circuit 4e. 1In
particular, FIG. 11 is a block diagram showing an exemplary
detailed construction of the sharpness circuit 4e which is
employed in the RGB monitor according to the fifth
embodiment.

Referring to FIG. 11, the present sharpness circuit

4e includes, in addition to a construction similar to that



a contour correction signal as seen fromthe waveformF is produced. This
quadratic differentiation signal S7 corresponds to an edge conponent of the
| owest val ue signal S1. The quadratic differentiation signal S7 outputted
fromthe operational anplifier Alerr] is resistance added through the
corresponding resistors Rlerr] to Rerr] and Rerr] to Rerr] tothe R G
and B signals buffer outputted through“’he delay circuits DL[err] to
DL[err] fromthe transistors (JQerr] to Qerr] which formemtter circuits,
respect i vel yof Rdwcsharpmessf cilfoudthda ofetbei first embadimerntey e si nce it
Is simlar to that of the sharpness circuit 4a enployed in the RGB nonitor
accor di ng t highest wvefluerdetection airondind4tand he csboukhteidmwdi nent,
simlar effects to those of the first enbodi mrent can be obt ai ned.
Subsequent | wimuaiti 26 .enfradichent, ehet B2ipeecstptuibvENtiwFrie. desiy i bed.
FIG 7 is a block diagram show ng an exanple of a construction of an RGB

noni t or accweplagedo byh@a hbn-dinehedamphifi&et £ohi diirddiz 26, idhd ReheRCB

nonitor according to the third enbodi nent, input termnals 17 to 3
addition circuits 18 to 20 in FIG. 2 are replaced by
addition/subtraction circuits 27 to 29, respectively.

In the sharpness circuit 4e, input terminals for R,
G and B signals of the highest value detection circuit 24
are connected to the input terminals 1 to 3, respectively.
Meanwhile, output terminals of the lowest value detection
circuit 15 and the highest value detection circuit 24 are
conﬁécted to input terminals of the calculation circuit 25,
and an output terﬁinaljof the calculatién circuit 25 is |
connected to an input terminal of the differentiation
circuit 16.

In this instance, the highest value detection
circuit 24 detects, from among R, G and B signals supplied
thereto from the input terminals 1 to 3, a signal having
the largest amplitude, and outputs the signal as a highest
value signal S8. The calculation circuit 25 calculates,
for example; when thé lowest value signal S1 from the
lowest value detection circuit 15 and the highest value

signal S8 from the highest value detection circuit 24 are

different in amplitude from each other, the sum of or the



23 for R Gand B signals are connected to input termnals of a
preanplifier 5. Qutput termnals of the preanplifier 5 are connected to

i nput termnals of an output anplifier 6 through resistors R38 and
connected to input termnals of a sharpness circuit 4c. Qutput termnals of
the sharpness circuit 4c are connected to input term nals of the out put
anplifier 6 through resistors R39. Qutput termnals of the output anmplifier
6 are connected to input termnals of the output anplifier 6 through

resi stors Rifféremt Isstrweed athdnn, cat des of a CRT 10. FIG 8 is a circuit
di agram showi ng an exenplary detailed construction of the sharpness circuit

4c enployed in the d¥dB AGHLL e AMpliTilda®ioh cRetaiti 0¢ ténhe&ted, the
output termnals for R, Gand B signals of the preanplifier 5 are connected

to the inpuiotekdl dlfffefé}&ﬁtﬁ@r&h%uww %ﬂiacﬁ:@esﬁéﬁf ﬁaﬁshﬁééfu't 4c
and connected to the input termnals of the output anplifier R, G and

B signals tp0ighi d08i S8 RO SEdBxAnpikEC itnkClatiplification factor
is decreased'in a region wherein the amplitude of the
differentiation signal S2 from the differentiation circuit
16 is larger, but the amplification factor is increased in
another region wherein the amplification factor of the
differentiation signal S2 is smaller.

The addition/subtraction circuits 27 to 29 effect
addition or subtraction of a differentiation signal S2''
éupplied thereto féom the differentiation circuit 16'.
ﬁhrough the non-liﬁear amplificatioﬂ circuit 26 to or from
the R, G and B signals suppiied thereto from the input
terminals 1 to 3. Consequently, it is possible not onlj to
emphasize a contour provided by the R, G and B signals but
also to make a contour provided by the R, G and B signals
dull conversely. Description of the remaining paft of the
RGB monitor is omitted here because it is similar as in the
first embodiment. Also by the fifth embodiment, similar
effects to those of the first embodiment can be obtained.

While the embodiments of the present invention are
described in detail above, the piesent invention is not

limited to the embodiments described above and various



In this instance, the sharpness circuit 4c is constructed in a simlar
manner to that portion surrounded by a broken line in FIG 4 of the first
enbodi ment, that is, a portion which fornms the | owest val ue detection
circuit, differentiation circuit and slice circuit. The bases of the
transistors Qerr] to Qerr] which formthe | owest 24 val ue detection
circuit are connected to the output tergjnals for R G and B signals of the
preanplifier 5, respectively. Further, the operational anplifier Alerr] for

anpli fi cat inddifiddtGonk iard pRisadedebpakbd bhaBhestechfi€al | sptwih Orns an
emtter follower circuit. For the transistor Qerr], an npn type bipol ar

transistor Ry S6RJ. il t3QIn .eClFor ekainplel F BRI E6REtFhSEIdng S connected
to a power supply of +12 V. The emitter of 'the transistor Jerr] is

Oheancc, SRR SPLAOLBh LRt BiEATERS! Gba bl s i Lo
output ter gAghy1ls € a11, and the present invention is not limited
to the constructions.

Further, for example, ih the first to fifth
embodiments of the present invention, it is also possible
to build in a function of turning the sharpness function of
the sharpness circuits 4a to 4e on/off or another function
of setting the amount of sharpness to an arbitrary value.
Further, it is also possible to:build in a function of
automatically ?arying the amouné of sharpness by ;dding a
circuit which &etécts amplitudes of R, G and B signals or
magnitudes of harmonic components in a screen. Further, it
is also possible not to perform uniform sharpness
processing for an entire display screen but also to build
in a function of varying the sharpness amount only at a
portion of the screen.

Further, for éxample, in the first to fifth
embodiments described above, even if an opfimum peeking
frequency varies depending upon the timing (resolution,
display format) of a display signal such as in a case

wherein the RGB monitor is a multi-scan monitor, it is

possible to cope with any signal condition by varying the



operational anplifier A2 for buffering of the sharpness circuit 4c is
connected to the input termnals of the output anplifier 6 for R G and B
signals through the resistors R39. The remaining part of the RGM nonitor is
constructed in a simlar manner as in the RGB nonitor according to the
first enmbodinent. It is to be noted that, in FIG 7, the capacitors 7 to 9,
"voltage control circuit 11 and anplifiés 12 to 14 are omtted. Further,
while, in FIG 7, signal paths are indicated by a single path for

si nplificatime, congtahtpofhthardiftérentaticy idhiacbditd vidually for R G
and B signals simlarly as in FIG 1. In the RG nonitor according to the

third 25 enbodi gagthBeyi WHiléf LANEKE UEiTS e SEIfitle @ndoMGentthe
sharpness circuit 4c is provided at the followi ng stage to the preanplifier

5 and the gukp#ipddPhbbvE] & é8séOhiBrefs Gdntdifr A SR & cation

type, and a contour
" horizontal direction is performed is described, contour

correction in a vertical direction may be performed
alternatively. For example, a differentiation signal for
contour correction in é.vertical direction can be formed by
modifying the second embodiment described above such that
the delay time t of the delay circuits DL; to DLs of the
sharpness circﬁit 4b is set to 1 horizontal period. |
HBaving now fully described the invention, it will
be apparen; to one of ordin;ry skill in the a;t that many
changes ana modifiéations can be made thereto without
departing from the spirit and scope of the invention as set

forth herein.



correction signal fromthe sharpness circuit 4c is added to R G and B
signals fromthe preanplifier 5 at the input stage of the output anplifier
6. In this instance, the R, G and B signals fromthe preanplifier 5 are
supplied to the sharpness circuit - 4c and also to the output anplifier 6 for
R, G and B signals. The sharpness circuit 4c detectiuﬂul I gha
S1 fromanong the R, G and B signals supplied theret mmnm”m ﬁﬂl& I fier
5 and produces a differentiation sigda8 S2' corresporfdi ig to an ®dge
portion of Winet | IsveGlaimedielsi gnal S1. Then, the differentiation signal S2'
I's supplied as a contour correction signal to the output anplifier 6 for R
G and B signals. Atl!heniapettwieagomnpensheiont pircaip) i éomprésing: R G and
B signals, the differentiation signal S2' supplied fromthe sharpness
circuit 4c is resi sdstacr Bsiflafbdrs o detectifdgBaspapeieulappsigaairom the
preanplifier 5 through respective correspondi ng ones of the resistors R38

and R39 so thah dmory adil B $i |5 ahavisignaldasidr 8dpS52gRAESSupplied
characteristic are produced. scription of the other

thereto;

differentiation means for producing a
differentiation signal of the particular signal; and

addition means for adding the differentiation
signal to the R signal, the G signal and the B signal.

2. A aperture compensation circuit according to
claimsl, wherein the pg;ticular signal is that one of the R
signai, the G signal and the B signal which h#s the
smallest amplitudé. |

3. A aperture compensation circuit according to
claim 1, wherein the particular signal is that one of the R
signal, the G signal and the B signal which has the largest
amplitude.

4. A aperture compensation circuit according to
claim 1, wheiein the particular signal is the G signal.

5. A aperture compensation'circuit according to
claim 1, wherein said differentiation means performs
quadratic differentiation of the particular signal.

6. A aperture compensation circuit according to

claim 1, further comprising calculation means provided -



26 6peration Is omtted since it is simlar to that of the first
enbodi nent. According to the present third enbodlnent——s+ﬂ++aﬁ_eiiegL§_Lp

t hose of the first enbodi ment can be obtai ned. Subsequ a fourth.
embodi ment of the present invention is described. FIGﬁ ! I ﬂ "m gr am
showi ng an exanple of a construction of an RGB nonitor
fourth enmbodi nent. As shown in FIG 9, 3#n the RGB nonitor accordlng t'o the
fourth enbodi ment, input termnals 1 to 3 are _connected to input termnals
of the pr ed@gﬁweerersaad detegtionr meanssand saddpdiffprentibation meathnect ed
to input termnals of an output anplifier 6 and also to input term nals of
a shar pnesstaet maiifiordngOsopet cedcmilasionoforhthehpapnicsslar reignald are
connected to a first grid electrode GL of a CRT 10 through an anplifier 21.
FIG 10 is a circuiz. dhagpantairencoppensaxdonl ealycdit aateordimsgttacti on of
the sharpness circuit 4d enployed in the RGB nonitor shown in FIG 9.
Referring teldin>1,lEurther comprising slice means provided between
said differentiation means and said addition means for
slicing the differentiation signal with a particular
amplitude.
8. A aperture compensation circuit according to
claim 1, further comprising non-linear amplification means
provided between said differentiation means and said
addltlon means for non-llnearly ampllfylng the
dlfferentlatlon 51gnal.
9. A aperture compensation circuit according to
claim 1, further comprising amplitude control means for
controlling the amplitude of the differentiation signal.
10. An RGB monitor to which an R signal, a G
signal and a B signal are inputted, comprising:
detection means for detecting a particular signal
from among an R signal, a G signal and a B signal inputted
to said RGM monitor;
differentiation means ‘for producing a
differentiation signal of the particular signal;

addition means for adding the differentiation

signal to the R signal, the G signal and the B signal to



the present sharpness circuit 4d is constructed in a simlar manner to the
-sharpness circuit 4c shown in FIG 8. In this instan an out put term nal
of the sharpness circuit 4d, that is, a comon yunct?ﬁﬁ‘a?\ﬁ“éapacf%e4_\
Cerr] and a resistor R err] which forma differentiaU’ﬂ"I i i a
diode Derr] which forms a slice circuit, is connected’ mmflwmut
terminal of the anplifier 21. For theyanplifier 21, an anplitfier si ar to
the anmplifiers (not shown) for R, G and B signals used for the out put

anplifier &ffSctS66ntdir Cbirdctiin¥ rald of the anplifier 21 is connected to
the first grid electrode GL of the CRT 10 through a capacitor 22. A bias

power supply 23 fog ¢RP doddctEd &2 IBE 39 nChy theORN8sHAHA1 2t gt he
negative pole thereof to the first grid electrode GL throldgh a resistor

o TAERECE Moy 208 oo R BB Rkl e, The
in a sinilggeﬂaﬂgffofﬁb&pe RGB '
11. an RGB_monitor according to claim 10, wherein
the particular signal is that one of the R signal, the G
signal and the B signal which has the smallest amplitude.
| 12. An RGB monitor according to claim 10, wherein
the differentiation signal is used as a bias signal to a
first grid electrode of said CRT so that, when said CRT is

to be driven, contour correction of the R signal, G signal

and B signal fﬁr driving said CRT is performed.



nonitor according to the first enbodinent. It is to be noted that, in FIG
.9, the capacitors 7 to 9, voltage,control circuit 11 and anplifiers 12 to
14 are omtted. Further, while, in FIG 9, signal paths are indicated by a
single path for sinplification, signal paths are actually provided
individually for R Gand B signals simlarly as in FIG 1. In the RG
noni tor according to the fourth enbodi3®ent having the construction

descri bed above, the sharpness circuit 4d is provided at the stage

followi ng the preanplifi er ABSEBRACE QHrTHEIDISCLOSEIREON si gnal
(differentiation signal S2') fromthe sharpness circuit 4d is added to the
bias to the firsAPERTYRE COMPENSATIONf CIRGUIT RRD(CRGB IMONIT@ORfect contour
correction of R G and B signals for driving the cathodes of the CRT 10.

Description of theargpertung ¢defiperdatitsh REE I WichS aQliokised here since

it is simlar to that in the
improvement in picture quality when a multi-media image is
displayed and an RGB monitor employing the same are
disclosed. A sharpness circui£ is provided between input
terminals and a preamplifig:. A lowest value detection
circuit of the sharpness circuit detects a lowest value
sigqal from among R, G and B signals supplied from the
input terminals, and a differentiation circuit
differentiates the lowest value signal to produce a
differenti%tion signal. A siice circuit slicés a component
of the differentiétion signal which corresponds to a
bortion at which a change from black to white occurs with
an arbitrary ampiitude to produce a second differentiation
signal. The second differentiation signal from the slice
circuit and the R, G and B signals supplied frém the input
terminals are added by addition circuits to effect contour
correction of the R, B and G signals. A CRT is driven by

the R, G and B signals for which contour correction has

been performed.

FIGURE 1



first enmbodi ment. According to the present fourth enbodi nent, simlar
.effects to those of the first enbodi nent can be obtai ned, and anot her
effect that deterioration of R, G and B signals for driving the cathodes of
the CRT 10 does not basically occur and a further effect that no influence
is had on the dynamic range of the output anplifier 6 can be obtained
additionally. Subsequently, a fifth enbodi nent of the present invention is
descri bed. An RGB nonitor according to the fifth enbodi nent is constructed
in a simlar manner, for exanple, to the RG nonitor according to the first
enbodiment. In this instance, however, t sharpness circuit 4a is repl aced
by a sharpness circuit 4e. In particular, FIG 11 is a block diagram
showi ng an exenplary detail ed construction of the sharpness circuit 4e
which is enployed in the RG nonitor according to the fifth enbodi nent.
Referring to FIG 11, the present _sharpness circuit 4e includes, in
addition to a construction sim}ar LP t hgt
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29 of the sharpness circuit 4a of the first enbodi nent, a highest val ue
.detection circuit 24 and a calculation circuit 25. Further, the slice
circuit 17 in FIG 2 is replaced by a non-linear anplification circuit 26,
and the addition circuits 18 to 20 in FIG 2 are replaced by
addition/subtraction circuits 27 to 29, respectively. In the sharpness
circuit 4e, input termnals for R, G and B signals of the highest val ue
detection circuit 24 are connected to the input termnals 1 to 3,
respectively. Meanwhile, output termnals of the | owest val ue detection
circuit 15 and the highest val ue detddi ongcircuitg24 areggonnected to
input termnals of the calculation circuit 25, and an output term nal of
the calculation circuit 25 is connected to#an inpu term dal of the

differentiation circuit 16. In this instande, the pi ghest jval ue detection
circuit 24 detects, fromanong R G and |B_sighals pupplied thereto fromthe
input termnals 1 to 3, a signal having EEF—
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the largest anplitude, and outputs the signal as a highest val ue signal S8.
. The calculation circuit 25 calcul ates, for exanple, when the | owest val ue
signal S1 fromthe | owest value detection circuit 15 and the highest val ue
signal S8 fromthe highest value detection circuit 24 are different in
anplitude fromeach other, the sumof or the di fferent between them

30 The non-1li near anpllflcatlon circuit 26 connected to the differentiation
circuit 16 effects such non-linear anplification that, for exanple, the
anplification factor is decreased in &8fEyi on wherein the anplitude of the
differentiation signal S2 fromthe differentiation circuit 16 is |arger,

but the anplification factor is increased i n anot her region wherein the i
anplification factor of the diff nal S2 is smaller. The
addition/subtraction circuits 27F££ §$fec§$gddition or subtraction of a
differentiation signal S2'' suppfied thefTeto omthe differentiation
circuit 16
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.through the non-linear anplification circuit 26 to or fromthe R G and B
ssignals supplied thereto fromthe input terminals 1 to 3. Consequently, it
is possible not only to enphasize a contour provided by the R, G and B
signals but also to make a contour provided by the R G and B signals dul
conversely. Description of the remaining part of the RGB nonitor is omtted
here because it is simlar as in the first enbodinment. Also by the fifth
enbodi nent, simlar effects to those of the first enbodi mrent can be

obtai ned. Wile the enbodinents of the present invention are described in
detail above, the present invention is noj,{4gmted to the enbodinents
descri bed above and vari ous 31 nodifications are possible based on the
technical spirit of the present invention. For exanple, the constructions
descri bed above in connection with the enbodi nents are nere exanpl es at
all, and the present invention is not h&nited to t&F constructhfns.

FIG. 4
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Further, for exanple, in the first to fifth embodi ments of the present

. invention, it is also possible to build in a function of turning the
sharpness function of the sharpness circuits. 4a to 4e on/off or another
function of setting the amobunt of sharpness to an arbitrary val ue. Further,
it is also possible to build in a function of automatically varying the
anount of sharpness by adding a circuit which detects anplitudes of R G
and B signals or magnitudes of harnonic conmponents in a screen. Further
it is also possible not to performuniform sharpness processing for an
entire display screen but also to build in a function of varying the

shar pness anount only at a portion of the screen. Further, for exanple, in
the first to fifth embodi ments descri be@/aBove, even if an optimum peeking
frequenc]‘ﬁhries dependi ng upon the timng (resolution, display format) of
a display signal such as in a case wherein the REGB nonitor is a multi-scan
nmonitor, it*is possible to cope wwth any signal condition by varying the
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32 tinme constant of the differentiation circuit. Further, while, in the
.first to fifth enbodi nents descri bed above, a case wherein contour
correction in a horizontal direction is perfornmed is described, contour
correction in a vertical direction may be perforned alternatively. For
exanple, a differentiation signal for contour correction in a verti cal
direction can be forned by nodifying the second enbodi nent descri bed above
such that the delay time t of the delay circuits DL[err] to DL[err] of the
sharpness circuit 4b is set to 1 horizontal period. Having now fully
described the invention, it will be apparent to one of ordinary skill in
the art that many changes and nodificai/d@s can be made thereto without
departing fromthe spirit and scope of the invention as set forth herein.
33
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What Is Cainmed Is: 1. A aperture conpensation circuit, conprising:
detection neans for detecting a particular signal fromanong an R signal, a
"G signal and a B signal supplied thereto; differentiation nmeans for
producing a differentiation signal of the particular signal; and addition
means for adding the differentiation signal to the R signal, the G signal
and the B signal. 2. A aperture conpensation circuit according to claiml,
wherein the particular signal is that one of the R signal, the G signal and
the B signal which has the snmallest anplitude. 3. A aperture conpensation
circuit according to claiml1, wherein ﬂMéQxﬂticular signal is that one of
the R signal, the Gsignal and the B signal which has the | argest

anplitude. 4. A aperture conpensation circuit according to claim1l1, wherein
the particular signal is the Gsignal. 5. A aperture conpensation circuit
according to claiml1l, wherein said differentiation nmeans perforns
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guadratic differentiation of the particular signal. 6. A aperture
..conpensation circuit according to claiml1, further conprising calculation
means provi ded bet ween said detection neans and said differentiation
means for perform ng sone calculation for the particular signal. 7. A
aperture conpensation circuit according to claim11, further conprising
slice nmeans provided between said differentiation neans and said addition
means for slicing the differentiation 8/dfal with a particul ar anplitude.
8. A aperture conpensation circuit according to claim11, further conprising
non-linear anplification nmeans provi ded between said differentiation nmeans
and said addition neans for non-linearly anplifying the differentiation
signal. 9. A aperture conpensation circuit according to claim11, further
conprising anplitude control nmeans for controlling the anplitude of the
differentiation signal.
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~10. An RGB nonitor to which an R signal, a Gsignal and a B signal are
-inputted, conprising: detection neans for detecting a particul ar signal
fromanong an R signal, a Gsignal and a B signal inputted to said RGV
nonitor; differentiation nmeans for producing a differentiation signal of
the particular signal; addition nmeans for adding the differentiation signal
to the Rsignal, the Gsignal and the B signal to ef fect contour
correction; and a CRT connected to be driven by the R signal, G signal and
B signal for which the contour correctygn has been performed. 11. An RGB
moni tor according to claim 10, whereinthe particular signal is that one of
the R signal, the Gsignal and the B signal which has the snall est
anplitude. 12. An RGB nonitor according to claim 10, wherein the
differentiation signal is used as a bias signal to a &

1

o {,LEB . I ,,,:H§
TAN &

22

6
2l
Re

Q7| |
Rs Ci
R4%
D
44

CIRCUIT

SHARPNESS

> =
T L4
@ - R
M SyLoN "
o
o L
L =
: o
)~ % ﬁ
i
N T
' - o) e
'?_Al  © m

F1G.9
F1G. 10



when said CRT is to be driven

first grid electrode of said CRT so that,

. _contour correction of the R signal

" CRT is perforned.

for driving said

and B signal

G signal
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