CONTROLLI NG CONTRAST | DI A TAL TELEVISION RECEI Thi s invehtibn
relates-to a circuit and>a nmethod for controlling t contrast in a digital
television 5 receiver, in which the |Ievel of a conposite video signal is
converted such that a pedestal value of the conposite video;§%93§ R RAST,
zero level. In general, the contrast control 1in a digital tel evision
receiver refers to controlling the shading (or |um nance) of the picture on
a screen. In a general analog television receiver, there is a nethod '
comonly used for converting the anpld tyude of the [um nance signal by neans
of adding or subtracting the gain of the | mage signal 15 conponent
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television receiver, thefe is a method commonly used for

converting the amplitude of the luminance signal by means

of adding or subtracting the gain of the image signal

15 component provided from an image amplifier. As far as,

however, a digital television receiver which is widely

researched nowadays is concerned, it is necessary that the

contrast control against'a'video signal converted into

" digital signal should be carried out proportionally with

20 respect to the amplitude change of an original composite

' video signal, and further it should be performed by an

operational method which avoids distortion of the

N composite video signal.

25 The dlgltallzed 51gna1 of the video composite
signal is in general related to the bit number of an
analog-digital (A/D) converter employed to a digital
contrast circuit. As illustrated in Figure 1, the signal
output of the A/D converter is binarilly processed to have

30 top value 101 and bottom value 104, dividing the interval
between the top value 101 and bottom value 104 into given
levels of n-bit data (in the case of an n-bit A/D |
converter). For instance, in a digital contrast circuit
employing a 4-bit A/D converter, the top value 101 will be

35 of binary 1111 and the bottom value 104 will be of binary




-2- 0000 in the straighjacode. Furthernore, the 2 cohplénent val ues=of ==
each the above val ues a respectively 00001 for th® top val ue 101 and
10000 for the bottom val ue 104. 5 ' I n addition, the value of the
internedi ate | evel 102 can be described in a given digital val ue.

" exanpl e,

I f the straight code of the n-bit internediate value 102

1000, then the 2's conplenent code corresponding thereto wll
10 In this case, a signal portion 107 of |um nance signal conponent of the
conposite video signal 105, relating Lo the contrast control, is
bet ween the pedestal l|'evel 103 of the conposite video signal 105 and 15

For
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onposite vi deo S|gnal of Figure: 2
correspondlng thereto will be 1000.

In this 6ase, a signal portion 107 —of luminance
signal component of the ‘composite video signal 105,

relating to the contrast control, is placed between the

pedestal level 103 of thé-composite video signal 105 and
the peak value 106 of the composite video signal. In 6ther
words, the luminance signal Component. relating to the
contrast control is a signal portion of the composite
video signal excluding the synchronous signal component
and the pedéstal level 103. Namely, it is the signal
between the pedestal level 103 and the top value 101.

If a method of multiplying the galn of the contrast
signal for the entlre compOSLte video signal, without
using the above mentloned method, 1s_used for controlling
the contrast signal, then thé.level of the synchronous
signal and pedestal signal component are also multiplied
with the same ratio as the céntrast signal component,
which causes distortion of the composite video signal.
Figure 2B shows distortion of the composite video signal
againsf the original composite video signal of Figure 2A.

Of the distortéd_ composite video signals
illustrated in the drawings, distortion of the synchronous
signal component may be avoided by suppressing the
multiplication during the synchronous signal by means of
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O the distorted corrposig vi deo signal s iIIustrate@n"th‘e drawi ngs, . * - %
di stortion of the synchrBhous signal conponent nmay avoi ded by :
suppressing the 35 mul tiplication during the synchronous signal by neans
of -3- .a control gate. Nevertheless, the distortion of the DC conponent

- of the pedestal level 103 can not be avoided. Accordingly, it is of great
necessity to stabilize the pedestal signal |evel excluding the distortion
of the 5 original conposite video signals, controlling independently only
the signal conponent relating to the €ohtfast signals. Accordingly,
specific enbodi ments of the present 10 invention aim to provide a
circuit fod ceateotli wdte prNevesthglessy tthe chistestion grdl wWwmbéent of

a conposite_vi sional and d h a Iyfd C sment s of
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the present™ 1nvention there is provided . a cirtcuit for contralling
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_signal, processin tmaans io el ay. the 25 | um nance signal by a
'predetern1rﬁﬁp¥¥_ pBt¥BASadj usti ng nmeans to adjust a pedestal |evel of"
said lum nance signal to be at zero level, and m xing neans arranged to m x

the processed and ﬁggg fgg 1Lf',m g re‘%?ﬁil::grlé%ﬁo&ﬁ%{é?rof the present

10 invention aim to provide a circuit for selectively

~ processing only the ‘contrast signal component of a
composite video signal ;hd_a method for the sane.

Specific embodiments of the invention further aim
15 to provide a circuit for mixing the processed contrast
signal with the original composite video signal, thereby

to minimise distortion in the video signal.

According to a first aspect of the present invention
- 20 there is provided a circuit for controlling contrast in a
digital television receiver, the circuit comprising:

separating means to separate a luminance signal from

a-cohposite video signal, processing means to delay the

25 luminance.signal by a predetermined time period, adjusting

means to adjust a pedestal level of said luminance signal

to be at zero level, and mixing means arranged to mix the
proceésed and adjusted luminanée signals together. "

30 Preferably, said separating means -comprises a
chrominance/luminance signal separator coupled to an
analog-digital converter, for separating chrominance
signal and luminance signai from a digital composite video
signal, '

35




' 30 Preferably, ?id separating means COMgRi ses -a  --

chrom nance/ |l um nance gnal separator coupled to: anal og-digital
converter, for separating chrom nance signal and |um nance signal froma
digital conposite video signal, 35 -4- said adjusting neans conprises:
(i) a level converter coupled to said chrom nance/l um nance si gnal
separator, for 5 converting said pedestal |evel of said | um nance
signal to be at zero level, in response to a reference val ue applied
thereto through a reference pedestal.iqyel termnal; and 10 (i) a

gain controller for controlling the output gain of .said | evel. converter

inresponse to a§¥?§1é§§3 | , L&, processing means conprises a
del ay controller . ofﬁgggrgﬁﬁ%fr%%ﬁpﬁféégpredeternined ‘time . period

t he | um nance signal output from said chrom nance/l um nance signa
separator; said @ Xing NMaadg LPME bIEG eir Hieer EBrupid a9 the a i @utputs
of said delay controller and said,gain controller in response to a
synchronous si gfiTORINARCE/IURAIARGE hB -9 ri%%Q@#%BQEPfhﬁﬁr

det ect Bng. and owdiopvidritihgesaddf opedesesl i nevarl over fdéaid f riaminen@s

out put of said ni,xer ,so,that if _the_gqverf s dete ' rfl ow
detection val ue %'§ tFFbtgﬁ tSEa ﬁ%ﬁsnu#$€% be.f% c§é§b°ﬁgg Ve -
- reference value applied thereto through a reference

pedestal level ﬁerminal; and

‘ 10 (ii) a gain controller for controlling the output
~ gain of said level'converter in_response to a gain

control value input;

said processing means comprises a delay controller
15 for delaying by the predetermined ‘time period the
luminance signal output from said chrominance/luminance

signal separator;

said mixing means comprises a mixer for miXing ﬁhe_
20 outputs of said delay controller and said gain controller
in response to a synchronous signal; and

said circuit further comprises an overflow detecting

_ . and dﬁtputting means for detecting an overflow from the
25 output of said mixer so that if the overflow is detected,
the overflow detection value is restricted to a maximum

value.

Preferably, said level converter comprises:

30 .

a first adder having at least two input terminals for
receiving the output of said chrominance/luminance signal
separator, for adding input signals applied to said at
least two input terminals in response to a carry signal;

35



Preferably,
| east two |

said | evel - verter conprises: 30 a fi ‘adder ha%ing-at'

nput term nal S™for receiving the output sai d

chrom nance/ | um nance signal separator, for adding input signals applied to
said at |least two input. termnals in response to a carry signal; 35
second adder having at least two input termnals for receiving the pedestal
ed through said reference pedestal |evel termnal, for adding
the input signals applied to said two input terminals; and 5 nmeans coupl ed

val ue appli

so as to conpare the respective nost significant bits- of the signals

applied through the two input termnals of said first adder, for
determ ning the 8i gecold Fiblen xpavimy atnpeasd Hwa pinpwp tezmnindds

providing tpg,0
signal input; an

means and skffexengg mﬁeﬁg:alerlemﬂe texrinal, déptcEdédnshdthet poputng

or addi ng the outputs of

a

YRl P52 le03 8 GO0L] Olailudl Mo ERRORS SiliniyttY ShAR C! OCK

I'p-flop.

means may 28ign&®8PhpSEieAERBS sAIHPLGE ﬁabu_éei:ae?ﬁaglae ay@r f | ow generat ed

fron1tq§ out put of sard m xer to produce an over

10

15

20

25

30

35

| ow signal; and 25

means coupled so as to compare the respective most
significant bits- of the signals applied through the two

input terminals of said first adder, for determining the

sign.

The mixer may comprise:
flip-flop means for providing the output of said gain
controller in response to a system clock signal input; and

adding means for adding the outputs of said flip-flop
means and said delay controller. -

The overflow detecting and 'outputting means may

comprise: -

means coupled for detecting an overflow generated
from the output of said mixer to produce an overflow

signal; and

means for restricting the signal output of said mixer
to a maximum value in response to said overflow signal.

According to 'a second aspect of the present
invention, a method of.cont:blling contrast in a digital
television receiver is provided, the method comprising:

- separating a luminance signal from a composite video
signal, processing said luminance signal by delaying said

' luminance signal by a predetermined time period, adjusting




neans for

restricting signal output of said mier to a nmaximum-val-tie

response to said overfl®w signal. According to a s®ond aspect of the
i nvention, a nethod of controlling contrast in a digital

present 30
tel evi si on
| um nance
signal by

zero | evel

t oget her.

receiver is provided, the nmethod conprising: separating a
signal froma conposite video signal, processing said |uni

nance

del ayi ng said 35 | um nance si gnal by a predetermned tine
period, adjusting - -6- a pedestal |level of said |lumnance signal to be at
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_ For a better understanding of the invention and to
show how the same may be carried into effect, reference
will now be made, by way of example, to the accompanying
diagrammatic drawings, in which: ' '

Figure 1 shows a’ waveform of general composite

video signals;

Figures 2A and 2B show waveforms for explaining the
distortion of the composite video signals;

Figure 3 shows a system block diagram of a circuit
for controlling the contrast signal according to one
embodiment of the present invention;

Figure 4 shows a detailed circuit diagram of a

level converter in Figure 3.

Figure 5 shows a detailed circuit diagram of a

mixer in Figure 3.

Figure 6 shows a detailed circuit diagram of an
overflow detection and output section in Figure 3.

A preferred embodiment will now be described in

- detail with reference to the drawings attached hereto only

35

by way of example.
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m xer in Figure 3. 30 , Figure 6 shows a det #ed cir'cuif di &gram of.*
an.overfl ow det ecti on an®out put section in Figure 3™ A preferred

embodi ment will now be described in detail with reference to the draw ngs
attached hereto only 35 by way of -exanpl e. -7- Referring to Figure 3,
an AID converter 30 converts anal og video conposite signals provided
through an input termnal [err] thereof into digital signals of n-bit
conposite video signal to provide the converted digital signals to 5 a
chrom nance/ | um nance signal separator~ 40- Then, the chrom nance/l um nance
signal separator 40 receiving the output of the A/D converter 30 separates
the chrom nance si gnfdex&lid:d s Fdgagesdgnah XfDrodrvertiey t3d aumms:'st e

vi deo signal. _Ln_addi [
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cont rol Ber 20 m@mnmebllsmmnge. $ igmalh eSeRIFRTOT nd@- atkeRdi g% o0 a
gai n controly E@ﬁﬂ?xa'ﬂwﬁluﬂﬁ‘h‘élr%d s [yRaphsap EEEEOQOW Oi'eééwflﬁ@' the

thereof. Int meant 1 me, the | um nance si naI out
chr oni nancePBERItaRse they D eoRYex ter 4@)°| SeRRY %& i) %omlnance
predet er m ngdgha® &vd al1daliaxneentsiglLr BPomo the tdigbtad composiiteance
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10 from the chromlnance/luminance signal separator 40 is -
converted by a level converter 60 such that the pedestal
level of thé'composite video signal is to be zero level
according to a referencé value input from a reference
pedestal level terminal 61. The converted signal output is
15 applied to a gain controller 70 which controls the gain of
the signal input according to a gain control value input
provided through a gain control terminal 62 thereof. In
the meantime, the luminance signal ' output from the
chrominance/luminance signal separator 40 is delayed by a
20 predetermined time by.é'delay controller 50 so as to match
the luminance signal'with_the-signal processed by the
level converter 60 and the gain controller 70.

. The outputs'of.the delay controller 50 and the gain
25 controller 70 are mixed by a mixer 80 according to a
synchronous signal provided from a synchronous signal
input terminal 63. The mixed signal is applied to an
overflow detection and output section 90 to detect
overflow and restrict the detected value to a maximum

30 value, thereby providing the luminance signals free of

'distortion.

Referring to Figure 4, there is illustrafed a
detailed circuit diagram of the level converter 60 of
35 Figure 3 which employs the 2’s complement code system. In




JThe out puts of the del controller 50 and the gaigm25+ e€ontréllér 70°art
m xed by a m xer 80 ac ding to a synchronous si | provided froma
synchronous signal input termnal 63. The m xed signal is applied to an
overfl ow detection and out put section 90 to detect overflow and restrict

t he detected value to a maxinum 30 val ue, thereby providing the |um nance
- signals free of distortion. Referring to Figure 4, there is illustrated a
detailed circuit diagramof the |evel converter 60 of 35 Figure 3 which
enpl oys the 2's conpl ement code system the drawing, of first to
fourth input termnals [err], Lb of" f%rst and second adders [err], the
first and t p g C e Rput of the
chrom nance %uéyr#evg]bﬁeé]s:%fnaﬁég%?roatféugﬁ t'o (r?‘letcg:l ve%%'alst tr’#;' |13trﬁ nahce
signal, andsyt@f ﬁershdaaddsehendoelddars nhDP, ,t &DP, natlse first altnér'ebé are :

coupl ed toa:t,{ig.c? ﬁ{ﬁ‘%‘% ePRigsidl gl e eI g tgbpﬁlle 1 440 i &l

ref erence e srgnal's ’ép i rst and t second
adders ]chmmnmemumummmrsmnal shparator 30 taixpeeéivent bits
(MBB) af ”i:‘ﬁef i il d 1 OO Grld il (SIdBHERlaha [d |2 s i vel y
applied to an OR ate er SO ‘as to tarnasrg -bit of them Referring
to-Figure Sermi & aithexregt care BPUPIRdgtom bhet ReFRE@NCHO of
Figure 3, ipequstah atéiﬂéﬁ ’d:éhl%'iné?r@l ngb Pe@ELGeDth)épQ:éﬂéﬁéﬁdé)Riifal S

coupled to the out put term 82 of fhe n controlle ronous
i anal | npdeRiEm T 535na 8o anridad, o CFbe: Hiah e SRe, R

fli p fl op Bddersnd ADM, ,oURDD, are = added together and the most

10 - significant bits. (MSB) of the first and the second input
terminals H,, L, are respectlvely applied to an OR gate OR,
so as to obtain a s:r.gn-blt of them. ' -

A

Referring to Figure 5, it shows a detailed circuit

15 diagram of the mixer 80 of'Figure 3, in which a data input

terminal D of a D-type fiip-—flop DF is coupled to the

output terminal 82 of the gain controller 70, a

synchronous signal input terminal 63 is coupled to a clear

terminal of the D-type flip-flop 'DF, and the output

20 terminal Q of the D-type flip-flop DF and the output

- terminal 81 of the delay controller 50 are respectively
coupled to the input terminals of a third adder ADD,.

ReferrJ.ng to Figure 6, it shows a detailed circuit

25 diagram of the overflow detection and output section 90 of
Figure 3, in “which 1nput terminals of a multiplexer MUX

and an overflow detection circuit'91.are commonly coupled

to the output terminal 83 of the mixer 80, the output of

the overflow detection circuit 91 is coupled to a

30 selection terminal S of the multiplexer MUX, and the
maximum and minimum input terminals +MAX, -MAX of the
multiplexer MUX are respectively controlled to have

predetermined values.



20 terminal Qof the pe flip-flop DF and the (ﬁaﬁt fermnal 81 of
the del.ay controller 50 respectively coupled to e i nput terminal s of
a third adder [err]. Referring to Figure 6, it shows a detailed circuit 25
di agram of the overflow detection and output section 90 of Figure 3, in
which input termnals of a multiplexer MU and an overfl ow detection
circuit 91 are commonly coupled to the output termnal 83 of the m xer 80,
the output of the overflow detection circuit 91 is coupled to a 30
sel ection termnal S of the mul'tiplexer $MJX, and the maxi mum and mi ni mum
i nput termnals +MAX, -MAX of the multiplexer MIX are respectively
fﬁntrongd Eﬁ have poedeegeririad tal Fdys. 1 -thrdugh r@&f ethengpevafkigs. 1
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10 digital signal prodésSing, the amplification of a signal
~ is implemented by multiplication, during which distortion
.of the composite video signal may occur. In order to avoid
distortion of the video signal, it is necessary that the

pedestal level should be excluded from the muitiplicatiqn

15 of the video signal..

In general, when the digital luminance signal is

separated by the chrominance/luminance signal separator 40

after being digitalized by the A/D converter- 30, the

20 pedestal level will have a specific level higher or lower

than zero level. Therefore, as shown in Figs. 2A and 2B,

if the video signal'is multiplied by a given gain value,

the pedeStal level will also be changed causing distortion

of the video signal. Accordingly, it is required that a

25 level movement for the current pedestal value should be

made so as to change the current pedestal level to a zero
level (i.e., 0000 in digital data). ' '

In order to accomplish the above level movement,

30 the luminance signal of the composite video signal from
the chrominance/luminance signal separator 40 is applied

to the level'convertér 60 so as to convert its level.
Namely, the luminance signals of four bits separated by

the chrominance/luminance signal separator 40 are applied
35 . to the. first and the third'input terminals H,, L, of the




In general, when the di%t al lumnance signal is sgarated by the
chrom nance/ | um nance s™gnal separator 40 after ber digitalized by the
Al D converter- 30, the 20 pedestal |evel will have a specific |evel

hi gher or lower than zero | evel . Therefore, as shown in Figs. 2A and 2B, if
the video signal is nmultiplied by a given gain value, the pedestal |evel
wi Il al so be changed causing distortion of the video signal. Accordingly,
it is required that a 25 | evel novenent for the current pedestal value
shoul d be made so as to change the cwrgpt- pedestal level to a zero |leve
(i.e., 0000 in digital data). In order to acconplish the above | evel

novenent, 3PjrsthanduNiHnneécondnabaetst hgog:pnmg t£éhai €ee FeFerlenideom t he
chroni nance/ 1 uni nance si Separator 40.i s led to the |ev onverter

nal a I
60 so as toVebsHEsr t°ﬁt§°$€v91 sNaﬁ\%?y?PPI]réeflurﬁpcﬁam% SEGRRSS ‘?ﬁg bits
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to the f he th -
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appliedsto ape a&auaianubﬁdmhqcxmtbhéestanab hﬂwﬂha%mahrgreerhanadferenée

pedest al a ,

-added accor%ﬁ%ﬁgggn%ﬁeéé?&?ﬁs&gpf%%é%tgér%/ l% er%tr?ta{%%tr%larqg@fell n&llllhan e tﬁ(rae '
pedestal | emeantimeer theemobt smgnhélqaantbmﬁs Oﬁethesﬁlgnghﬁfpeaﬁheblts of
the signal Sfﬂ?s{:hgn 'Eﬁé ﬂcﬁ‘%ﬁ%%ﬁﬁm&é o MHahte peoOVligeae ter ovided -

to the OR gate [err] to determn
-the OR gate OR, to determine the sign.

10
' If the composite video signal is centered on the
intermediate level 102 in_2’s'comp1ement code as shown in
- Figure 1, the pedestal level 103 will have a "-" value. In
| _ this case, the pedestal level can be moved to zero level -
15 by adding a specific value to the entire composite video
signal. If the level movement value of the level converter
60 is applied to the gain controller 70, then the gain
controller 70 will multiply the input’ value by the gain so
that only the amplitude of the contrast signal component
20 is changed, keeping the pedestal value at zero level.

- The outputs of the gain controller 70 and the delay

N ~controller 50 are applied to the mixer 80, in which the
delaf.controller 50 delays by a predetermined time the

25 luminance-signal, which-is separated by the
chrominance/luminance signal separator 40, by using a
plurality of delays which are 1mplemented by the D-type

fllp-flops.

30 The mixer 80, as illustrated in Figure 5, is such
constructed that the butput of the delay controller 50 is
applied to the third adder ADD; and the output of the gain
controller 70 is applied to the data input terminal D of
the D- type flip-flop DF, so that the outputs of the delay

35 controller 50 and the gain controller 70 are latched in



If the conposite video si | is centered on the int dlate |ever-102 in-

2' s conpl enent code as sh in Figure 1, the pedesta |l evel 103 will have
a "-" value. In this case, the pedestal |evel can be noved to zero |evel .15
by adding a specific value to the entire conposite video signal. If the

| evel novenment value of the |evel converter 60 is applied to the gain
controller 70, then the gain controller 70w il nmultiply the input value by
the gain so that only the anplitude of the contrast signal conponent 20

i s changed, keeping the pedestal value-atizero |level. The outputs of the
~gain controller 70 and the delay controller 50 are applied to the m xer 80,

i n whi ch t herespanseotbr theeclo6k dabbye from Givee dyistrem cddck trermiaald

| um nance a C e C nge/ ce

si gnal separ a?g Eﬂ){ W&ln tr}gdn%tl&ﬁf)urlg% ﬁf-tﬁ? df?%/ PWcﬁﬁargg ?L'#pmlag%eant ed
by the Dtypaccprﬁmlgops:o 3the synchrwneum x8igsel ainputusframedthe
Figure 5, is r t ﬂ§HE 50 is
apglled to tﬁgﬂeEF§§G%§dggbﬁg}rFﬂ%ugheﬁe %éﬁ%nﬁg #H&E galn conF?LF %r 70

i s appli&d tB-E¥pedAtipriipep PErh$rEQP¥}Qﬁ QQuéﬂDlnwwﬁe ﬁFﬂﬂnﬁﬂoﬁfDFheso

that the OUtEHE.QdOfadd%.Q: DY £35 be CAHHED! tertﬁa ﬁme yel ﬂhéoahlla&ﬂ er 70
are latched in gonse to the cl ock gfse fromt systen1c| ﬁ

t er m nal SYSCEERr°# erjR%4 oRuUck HBTECEFFEdi 19955 | SPtRRY oL Hhg eGhdZEor di ng
- to the synchaqdewsapdgria applliled rentheecovgpEhbandatestionl anapouitpatni nal
63 and the outggt of bhe 5 D-type flip-flop DF is applied to an input
terminal of TRE-tRPrd%adder ADD3 to be added to-the output of the delay

10 . .
~ . The overflow detection and -output section 90 is

constructed as illustrated in Figure 6, in which a
overflow detection circuit 91  detects an overflow
generated from the output of the mixer 80 and, at the same
15 time, the output .of the mixer 80 is applied to the
multiplexer MUX. The multiplexer MUX is controlled under
the detectlon signal output of the overflow detection
c1rcu1t 91 to select the maximum value, minimum value, or
_ ‘normal output. '
20
Namely, the contrast signal processed through the
level converter 60 and the gain controller 70 and the
contrast signal delayed ‘by the delay controller 50 are
mixed (added) at the mixer 80 so that the resultant
25 contrast signal is controlled to have an amplitude between
O.aﬁd +2. Furthermore, in order to secure the synchronous
signal, the D-tYpe_fiip-flop DF produces zero value while
the contrast signal is mixed with.the gating pulse input,
.which is generated in a given time interval through the
30 terminal 63 so that at this'time only the contrast signal
may pass through. In the meantime, from such mixed signal,
the signal pqrtidn'with the overflow is limited at the
overflow circﬁit 91 as the maximum value. Therefore, the
contrast signal can be properly controlled -amoiding the
35 distortion of the composite video signal;




controller 50. Such prmssed data output of the tjard adder ADD3 is *
applied to the overflo etection and out put secti 90. 10 The overfl ow
detection and -output section 90 is constructed as illustrated in Figure 6,
<in which a overflow detection circuit 91 detects an overfl ow generated from
t he output of the m xer 80 and, at the same 15 tinme, the output of the
m xer 80 is applied to the nul t:i pl exer MJUX. The nultiplexer MIX is

controll ed under the detection signal output of the overflow detection _
circuit 91 to select the maxi num val ue,;mni num val ue, or normal output. 20
Nanely, the contrast signal processed through the | evel converter 60 and
~the gain controll ens70dedtrivedondbess, Si gRal eehdraktdy diwndel ays

controller 50 are nixed added at the mxer 80 so that the resultant 25
cont 1 a5t - siBnefefedhy HpaRir LY, £20n HocpFLe baalnsRBr it s nHidee

Furthernor esigmabrdnd thesqmdestidle beviehr ofothesicpmrasthesiynapeis
the gat | ng FILe a8 ed Bg I8 46 d chovel narferes fioen Shee PRoERSaFal hr ough
the 305 terontrastignahds atixdd withnbhenbyighnatonompesitegvideany pass
through. | Msidita MPFE I4IP trldrUPciC BTG ntadioby LRE EHOLAL:BATEREE W LN
the overflowTls_ Jimted at the overflow circdit 91 as e maXl mum val ue.
Ther ef or e, % deFkoRLIon| of dthe grrrositearidee igm l oS [Rinimized 35
di stortion gxdt ReheonPwera8L¥red8eiei B2 - the contrast control is
o . enhanced. ' '
10
While the invention has 'b'een particularly shown
and described with reference to a preferred embodiment,
it will be understood by those skilled in the art that
modifications in detail may be made without departing from
15 the scope of the invention. '




. : - A
-12- As descri bed above he contrast signal is p'ro’sed separately ffom 5
the ori.gi nal conposite. vi®eo signal -and the pedestal 1evel of the contrast’
signal is converted to be at zero |level. Thereafter, such processed 5
contrast signal is mxed with the original conposite videe—sighral—-1t+-+s—

t herefore an advantage of the invention that the distor
conposite video signal is mnimzed and the charact er“!ﬂ m&a’il ""HI IIII
contrast .control is enhanced. 10 Wile the invention

particularly shown and described with 1®8ference to a preferred enbodrnent
it will be understood by those skilled in the art that nodifications in
detail nmay eEATMS: Wit hout departing from 15 the scope of the invention.
- 13 - CLAIMS: 1. A circuit for controlling contrast in a digital '

tel evision receiver, the circuit conprising: 5 separating nmeans to separate
a lum nancelsi gnd cwnuatcoﬁ%squtmidoug geentrasscedBi @y Ad&idalo del ay

the | umi nanee19lorh - dbdiVRAS! RHE Rt 1 d¥ig:birgh uSting reans to

adj ust a pedestal |evel of said |um nance signal 10 to be at zero |evel,
and m xPng means arranged to nmix the processed and adjusted | um nance

signal s tOgethersé%arat&d@'ﬂEdd@ QQC%h@bﬁchDaCh&mEhkndwheﬁ@mallirom :
sai d separatln%l neans rises chr om nance/
posite v1 e SLgnal processxng means to delay the
luminance signal by a predetermlned time period, adjusting
means to adjust a pedestal level of said luminance signal
10 to be at zero level, and mixing means arranged to mix the

~ ' processed and adjusted luminance signals together.
2. A circuit according to claim 1, wherein

15 said separating means comprises ia .chrOminance/
luminance signal separator coupled to ah_analog-digital
converter, for separating chrominance eignal and luminance
signal from a digital composite video signal;

20 said adjusting means camprises:

(i) a level converter coupled to said
chrominance/luminance signal separator, for
"éonverting said pedestal level of said luminance
25 signal to be at zero level, in response to a
- reference value applled thereto through a reference

pedestal level terminal; end

(ii) a gain contreller for controlllng the output
30 gain of said level converter in response to a gain

control value input;

said processing means'comprises a delay controller
for .delaying by the predetermined time period the




"l um nance si gnal separa’ coupl ed to an anal og-di gebal converter, for °

separ at,i ng chrom nance gnal and | um nance signal ¥ ma digital conposite
video signal; 20 sai d adjusting neans conprlses (1) alevel
. eonverter coupled to said chromnance/luninance signal separator, r, for

converting said pedestal |evel of said | um nance 25. “nm“““ﬂ
at zero level, in response -to a reference value appd“ﬂﬂ“ﬂﬂﬁ
t hrough a reference pedestal level ternmnal; and (ii) a gai nccohtrbll

for controlling the output 30 gaiqn QI said | evel converter |n.
response to a gain control value input; said processing neans conprises a

del ay contr Oitlu@iniﬂd’:e @Qb@x‘ﬁllngauﬂipht t PPomP R4 eél‘fﬁ'&ﬁinaﬁéé'?luﬁfﬁéﬂg the
m n

- 14 - Iunlnance gnal g ut from said chrom nan anhce S|gnaF
separ at or ; XPAB2HREAS/ conprises a mixer for mixing the 5 outputs
of said delay controller and said gain controller in response to a

synchronous signal_:.and.sa] ircuit_ further ses .an overfl ow
det ecting and ou?%%%?i ﬁbﬁ%gnéefa&s SRS a?‘lnﬁllﬁ?‘fl &% Mk e toe
out put & sautput@rofocsaibdtdelay heontesXleny arsd dee bt tagalin tdentorer 1éow
detection va SEshrigt SRS N e. A circuit as clainmed
in Claim2, @ﬁergﬁ% sé%dt§e€gf§qgﬁ% convert%ﬁégonpélses a first”adder
havi ng at | east two input termnals for

said circuit further comprises an overflow detecting

and outputting means for detecting an overflow from the
10 output of said mixer so that if the overflow is detected,
~ the overflow detection value is restricted to a maximum

value.

3. A circuit as claimed in Claim 2, wherein said level

15 converter comprises:

a first adder having at least two input terminals for

.~ receiving the output of said chrominance/luminance signal
separator, for adding input signals applied to said at

20 least two input terminals in response to a carry signal;

a second adder having at least two input terminals
for receiving the pedestal value applied through said
reference pedestal level terminal, for adding:the input

25 signals applied to said two input terminals; and

means'coupled so és to'compare the respective most
significant bits of the signals applied through the two
input terminals of said first adder, for determining the

30 sign.

4. A circuit as claimed in Claim 2 or 3, wherein said-

mixer comprises:




recei ving the output of \d chrom nance/| um nance sganal seﬁarétor;foT
addi ng;i nput signals app d to said at 20 | east t input termnals in

"response to a carry signal; a second adder having at |east: Fﬁﬁ‘?ﬁpﬂ&~%‘m_;_m&~

termnals for receiving the pedestal value applied through ' ence
pedestal level termnal, for adding the input 25 signals WWWM’”
two input termnals; and means coupled so as to conpare the tespe A
significant bits of the signals applied through the two input termnals of”
-said first adder, for determning the 305 sign. 4. Acircuit as clained
in Caim2 or 3, wherein said m xer conprises: - 15 - flip-flop neans

for providing thefoipp#ilopf méahd Hetr pESVidDhd ethe PURRITORTE shddagaist em

cl ock si gnal iﬁgut'land.adding neans for aq%%pggrh outggéﬁ.of aid
flip-flop 5 CORERRLIERA1E-FESHANSS TR A MITE® HOoCK RigNALAPPREY i ARRNed in

any of Clainms 2, 3 or 4, wherein said overflow detecting and outputting

The output of sai SRS, BegREPEGE adisdTIaR bt KR! ballf JEEBLEAEE 0T

for rest$ictmegnshandi gaatl deflpyt cohtyailderi.xer to a maxi mum val ue in
response to said overflow signal. 6. ~Acircuit substantially as herein

described with reference to the acconpanyi ng draw ngs., _
5. A circuit as claimed in any of aims 2, 3 or 4,

wherein said overflow detecting and outputting means -
comprises: '
10
~ means coupled;ﬁor detecting an overflow generated
from the output of sa‘id mixer to ‘produce an overflow

signal; and _

15 - means for'restricting the signal output of said mixer
~to a maximum value in response to said overflow signal.

6. A circuit substantially as herein described with
reference to the acéompanying drawings.
20 | |
7. A method of"cbntrolling contrast .in a digital
television receiver, the method comprising:

separating a 1uminance'signa1 from a composite video
25 signal, processing said luminance signal by delaying said
luminance signal by a-predetermined time period, adjusting.
a pedestal level of said luminance signal to be at zero
level, and then mixing the processed and adjusted
luminance signals togethef.
30 -
8. A method substéntially as herein described with
reference to the accompanying drawings.




« 20 7. A nethod of ntrolling contrast in digital’ televi'si 6n"
recelver *the nmethod c rising: separating a |um ce signal froma
conp03|te vi deo 25 signal , processing said | um nance signal—by—detaying
said lumnance signal by a predeternlned time period, ad ustln

| evel of said |lum nance signal to be at zero |evel, and m@mﬁmﬁ
processed and adjusted | um nance signals together. 30 8

substantially as herein descrlbed with reference to the acconpanylng

dr awi ngs. - 16 - 9. A tel evisi on-sygtemincluding a circuit
“substantially as herein described with reference to the acconpanying
draw ngs. 9. A television system jncluding a circuit substantially

as. herein described with reference to the accompanylng

drawings.

-




