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1. DI SPt PPARATUS BACKGROUND OF THE | NVENTI ON dnvention rel ates

generally to a display apparatus which includesja dispPayCBRnSHEEaSVI degg
driver and a,timng generator and specifically tE}agdmbumngpﬁgatrOHOPJUd

hHgRHr Vi §9:42 g pa

sanpling system and nore specifically to a technj grevihQE t eIy Ng
I ncluded in a video signal to be supplied from ? Ld

panel . A plural pixel simltaneous sanpling sys e as’ a

techni que for- a di splay apparatus which jadopts tuhﬁ@)p'X&&eﬁtﬁyJ%Z?ggﬂﬁﬁ
&

%Q+a1 ----- di-splay:-

S
driving systemfor a display panel represented hﬁgﬁh p%uég

panel of the active matrix type agdep d&gg for exanple in Japanese
Pat ent Lai d- Open No. Hei 4-116687. iccor Ing to f%e pl ural pixel

si mul t aneous driving system a color display panel includes a plurality of

signal |ines which are disposed in parallel to each other in a vertica

di rection ang gk hTﬁﬁc hree signal lines nake up a set for
the colors o ?%'E gﬁeen ( ue- (B). Furt her, the col or display
panel includes a pIur éylg3e a{ghlre S ég’g%%% liy earaléeé igyeaoh ot her

in a horizontal

apparatus which includes a display panel, a video driver
and a timing generator and specifically to a driving
control technique for a display aéparatus which adopts a
plural pixel simultaneous sampling system, and more
specifically to a technique for removing noise included in
a video signal to be suﬁplied from a video driver to a
display panel.

A plural pixel siﬁﬁltaneous sampling éystem is
effective as a driving system for a display panel
represented by a liquid crystal display panel of the active
matrix type and is disclosed, for example, in Japanese
Patent Laid-Open No. Hei 4-116687. According to the plural
pixel simultaneous driving system, a color display panel
includes a plurality of signel lines which are disposed in
parallel to each other in a vertical difection and wherein
each successive three signal lines make up a set for the
colors of red (R), green (G) and blue (B). Further, the
color display panel includes a pluralitf of gate lines

arranged in parallel to each other in a horizontal
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_directfon. Furthernore, the col or display panel includes pixel electrodes

i ndividually connected to intersecting points of the signal |lines and the
gate lines via respective switching elenents. The pixel electrodes are
arranged at a predeterm ned arrangenem pitch in a matrix. In addition, the
color display panel includes a plurality of horizontal sw tches

I ndi vidual ly provided corresponding to the signal lines. Further, the color
di spl ay panel. i ncludes three video |lines connected for the individual
colors to the signal Iines via the horizontal sw tches and accepts video

stgnals of Gl €58 Lb9BLAaYLHER, BANEL - indibddie pl ural

pi xel si mul aneous sanp |ng syster e constr descri ove,

hori zont al 8r|v gglcétf a fHanJH&AT% ﬁ#gﬁﬁ é£§liﬁ§gﬁ%gﬁb?%%|20ntal

swi t ches i n~uni S torthe coI RGB t hree
I | t d . In.t I d hold
e fil”‘r’e@%‘ﬁ%%lsa?%r%%.#%a%h\% aﬁ‘%&n? c'g? SRR o the
t tch p s t th d d B lied
R0 theCt b cEBopaEEEYs ot SRS A Getn 1 ndhe: BLBCh pher Croded dht i very

providing the del ay amounts orreap ding to the arra enent |tch of t he
pixels to tﬁEr‘?}P%% ’% g"i"né?rse‘fﬁ GrBagdgmeBht POFFT R “%"

In addition, the color display panel includes a plurality
of horizontal .switches individually provided corresponding
to the signal lines. Further, the color display panel
includes three video lines comnnected for the individual
colors' to the signal lines via the horizontal switches and
accepts video signals of R, G and B supplied thereto from a
video driver. In the plural pixel simultaneous sampling
‘system of the construction described above, a horizontal
driving circuit for simultaneously controlling the
horizontal switches in units of a set for the colors R, G
and B and performs RGB three pixel éimultaneous sampling
driving. In this instance, a sample and hold unit for
relatively providing delay amounts co;responding to the
arrangement pitch of the pixels té the video signals of R,
G and B supplied to the three video lines is provided in
the video driver. B& relatively providing the delay
amounts corresponding to the arrangement pitch of the

pixels to the video signals of R, G and B and controlling
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openi ng and cl osi ng operations of the horizontal switches sinultaneously in’
‘units of a set for RR G and B, the nunber of stages of horizontal driving
circuits (for exanple, shift registers) for driving the horizontal swtches
is reduced to achieve sinplification im construction and also to reduce the
power dissipation while a good color display inmage is obtained. Since the
hori zontal switches for RR G and B are constructed so that the opening and
cl osing operations thereof are sinmultaneously controlled by a selection
pul se outputted froma shift register, the nunber of stages of the shift
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super posed condition on the video signhals, to the display.panel . the 4
perp reduced to achieve sgmpligqgation in cons %uc%lgn an8g afso

to reduce the power dissipation while a good color display
image is obtained. Since the horizontal switches for R, G
and B are constructed so that the opening and closing
operations thereof are simultaneously controlled by a
selection pulse outputted from a shift register, the number
of stages of the shift registers is reduced to one third.
Further, also the freguency of a horizontal clock signal to
be supplied from a timing generator is reduced to one
third.

In a display apparatus which adopts the plural
pixel simultaneous sampling system, video signals to be
inputted to a display panel of the active matrix type are
prodﬁced by a video driver built in a sample and hold unit.
However, an ordinary sémple and hold unit produces, at
timings at which the on-off operation is changed over
alternately, noise originating from sample and hold
leakage. Since the noise is supplied in a superposed

condition on the video signals to the display panel, the



di spl ay apparatus has a subject to be solved in that a display defect in
‘the formof a vertical stripe appears on the screen and deteriorates the
picture quality remarkably. SUMVARY OF THE INVENTION It is an object of the
present invention to provide a di spl ay4apparatus of a plural pixel

si nmul t aneous driving systemwherein sanple and hold noise included in a
video signal is renoved before the video signal is supplied to a display
panel. In order to attain the object described above, according to an
aspect of the present invention, there is provided a display -apparatus

whi ch cowp%&@,gx&?%g@é@%@@&@és iNGhadicdd RoxpkSsaiyanged ehat 0 ersecting
poi nts between gate Tines and signal I'ines which extend perpendicularly to

each ot her, dgLYi i r,Guli t i st : | j | deo
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of the si 9“%?' LBES e Oatll | ¥ & Ml d tt¥ﬁe°;>i8.‘aﬁ§e0 Lpgepi X a%:)gébl%z..“ me, a
vi deo driver for re?atlvely elaying a plurality of original video signals
in accordance with an arrangenent pitch of the pixels to obtain the

plurality of video signals and supplying the plurality of video signals to

t he di sp e ﬂnhﬁgﬁﬂﬂlgenerator for supplying a timng signa
to the dispkgémgggebFéﬁﬁgt e vi'deo driver to

It is an object of the present invention to
provide a display apparatus of a plural pixel simultaneous
driving system wherein sample and hold noise included in a
viaeo signal is removed before the video signal is supplied
to a display panel.

In order to attain the object described above,
according to an aspect of the present “invention, there is
provided a display apparatus which comprises a display
panel including pixels arranged at intersecting points
between gate lines and signal lines which extend
perpendicularly to each other, and a driving circuit for
distributing a ﬁlurality of video signals for individual
sets each including a predetermined number of ones of the
signal lines to drife a élurality of ones of the pixels at
a time, a video driver for relatively delayipg a plurality
of original video signals in accordance with an arrangement
pitch of the pixels to obtain the plurality of video

signals and supplying the plurality of video signals to the



synchronously control the plural pixel sinultaneous driving of the driving

circuit and

t he del aying processing of the video driver, the video dr

including a first sanple and hold neans for repetitively sanpling and

hol di ng t he
response to
second sanp
predet erm n

original video signals inpugted thereto fromthe outside
the timng signal inputted thereto fromthe timng genera
| e and hold neans for repetitively sanpling and holding a
ed reference signal in response to the timng signal, and
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i n the present invention, sanple and_hold noise produced h
videq Q%“qzbngppvaggauégaver including a first sample and

hold means for repetitively sampling and holding the
original video signals inputted thereto from the.outSide in
response to the timing signal inputted thereto from the
timing generator, a second sample and hold means for
repetitively sampling and holding a predetermined reference
signal in response to the timing signal, and a differential
means for differentially processing thHe original video
signals after sampled and held and the reference signal
after the sampled and held to produce video signéls from
which noise originating from the sampling .and holding has
been removed. Preferably, the second sample and hold means
repetitively samples and holds the reference signal of a
fixed voltage and intentionally adds noise originating from
the sampling and holding.

In a display apparatus which adopts the plural
pixel simultaneocus driving system, sample and hold noises
produced by RGB video drivers make a cause of a vertical

stripe or a like display defect on the display screen.
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separately froma processing systemfor an actual video signal, and they
are differentially processed (subtraction processed) with each other to
erase the noise fromthe output video signal. In particular, separately
fromthe processing systemfor an actua video signal, a processing system
for a reference signal (dummy signal) s provided, and sanple and hol d noi se
of the sane timng is produced artificially by the processing systemfor
the reference signal. By differentially processing the-outputs of the two
signal processing systens, the sanple and hold noises included in both of

them cancel rRaedf S+ &LTin GRS ety inFeRegohNesiiges sh@nadld adigesuppl i ed
fromthe video driver to the display panel does not include any sanple and

hol d noi se, ﬁodﬁém%sfd@f@meoswh@% asvehtibaBlonshllPepLadudiay suppressed.
Accordingly, the di ay apparatus is advantageous in that it provides an

i nproved pi gt £§a€é‘f}'fﬁ’om'%?%ﬁ"di:‘é&ﬁl% 39Qthar £85P8st adfud ha RiRsent

i nventi on, the di splay apparatus is driven by a driving nethod which

compri ses tl;fgﬁ%fpsa&ﬁ GERPIId \aler SRR 9y Aplo oL deag, by means of said

vi deo driver e ori si gna nputted fromthe outside in

response {0 (L8 SADLOh Soled £BULAESH LHOR SPhde! L B 96N AL Rirse

from the output video signal. In particular, separately
from the processiﬁg system for an actual video signal, a
processing system for a reference signal (dummy signal) s
provided, and sample and hold noise of the same timing is
produced artificially by the processing system for the
reference signal. By differentially processing the outputs
of the two signal processing systems, the sample and hold
noises included in both of them cancel each other.
Consequently, since the video signal to be supplied from
the video driver to the display panel does not include any
sample and hold noise, a display defect such as a vertical
stripe can be suppressed. Accordingly, the display
~ apparatus is advantageous in that it provides an improved
picture quality.
According to another aspect of the present
invention, the display apparatus is driven by a driving
method which comprises the steps of repetitively sampling

and holding, by means of said video driver, the original



repetitively sanpling and hol ding a predeterm ned reference signal

"simul taneously in response to the timng signal, and differentially
processing the original video signals after sanpled and held and the
reference signal after sanpled and helcd to produce a video signal from

whi ch noise originating fromthe sanpling and hol di ng has been renoved.
Preferably, the reference signal of a fixed voltage is repetitively sanpl ed
and held to intentionally add noise originating fromthe sanpling and
hol di ng. According to a further aspect of the present invention, there is
provi ded a video sjgnal processingﬁpircuit for . delaying an i nput video

si gnal suppVieee t TR FrEmtase FFOT §8Si AUFELPBntR TO°RCRS M P fghnal
supplied thereto fromthe outside to produce, an output video signal, which
conpri ses atiPi’g SigRHe WRYYIEU freEnsatdr tiBHRY | EERRTIEYamyl i ng and
hol ding the input video signal in response to the timng signal, a second
sanpl e and RepethehRlY ciamrdiag endebpldangl Anpradeteenthey Eeisre&nser ni ned
reference signal in response to the timng signal, and a differential neans
for differentgmrl yshrokanganslvhdn Fesponsgebosthnarimheg tHeonadf.eP@tce
signal after sanpled and 8 held to produce an output video signal from
whi ch sanpl éifferent o sroanassingnithedoniighnahevided ngigiajkmla been

sampled and held and the reference signal after sampled and

held to produce a video signal from which noise originating

from the sampling and holding has been removed.

Preferably, the reference signal of a fixed voltage is

repetitively sampled and held to intentionally add noise

originating from the sampling and holding.

According to a furﬁher'aspecf of the present

invention, there is provided a video signal processing

circuit for delaying an input video signal supplied thereto

from the outside in response to-a timing signal supplied

thereto from the outside to produce an output video signal,

which comprises a first sample and hold means for

repetitively sampling and holding the input video signal in

respcﬁse to the timing signal, a second sample and hold

means for repetitively sampling and holding a predetermined

reference signal in response to the timing signal, and a

differential means for differentially processing the input

video signal and the reference signal after sampled and



_renoved. The above and ot her objects, features and advantages of the
present invention will becone -apparent fromthe foll ow ng description and

t he appended clains, taken in conjunction with the acconpanying drawings in
which like parts or elenments are denote® by |ike reference characters.

BRI EF DESCRI PTION OF THE DRAWNGS FIG 1 is a block di agram show ng a basic
construction of a video signal processing circuit to which the present
invention is applied; FIG 2 is a waveformdiagramillustrating operation
of the video signal processing circuit showmm in FIG 1; FIG 3 is a block

di agram shoMé1d o gehehiade GENYutiphitl ¥hdeb 8ighsp! B¥oRPRA Gt Usanid avhi ch the
present invention is applied; FIG 4 is a block diagram showi ng an exanpl e

of a const ré&@&'l%‘l&fn@s.é/é Q%ﬁldﬂﬂo\fﬁrzeldnﬁﬂ:ﬁoﬁﬁéeﬁllﬁxfh% hei Sh8DIR) aRaY at us

shown in FIG 3; is a waveformdiagramillustrating timng
si gnal s sum%ﬂ6$géron1a timng generator incorporated in the display
apparatus shown in FIG 3; o

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.

BRIEF DESCRIPTION OF THE DRAWINGS |

FIG. 1 is a block diagram showing a basic
construction of a.video signal processing circuit to which
the present invention is applied;

FIG. 2 is a waveform diagram illustrating
operation of the video signal processing circuit shown in
FIG. 1;

FIG. 3.is a block diagram showing a general
construction of a display apparatus to which the present
invention is applied;

FIG. 4 is a block diagram showing an example of a
construction of a video driver incorporated in the display

apparatus shown in FIG. 3;



FIG 6 is a block diagramshow ng an exanple of a detailed construction of
"a display panel incorporated in the display apparatus shown in FIG 3; FIG
7 is a waveformdiagramillustrating description of operation of the

di spl ay panel shown in FIG 6; FIG 8 ig a circuit diagram show ng an
exanple of a construction of a first sanple and hold circuit included in
the video signal processing circuit shown in FIG 1; FIG 9.is a waveform
diagramillustrating operation of the first sanple and hold circuit shown
in FIG 8; FIG 10 is a circuit diagramshowi ng an exanple of a detailed

t ti fth ' | ; FIG
1T & graph i 11 ust FAET ng Sorel v o 12 mevason LanSeRRbEY; tiad ynal o

t he video dri.ver _shown 4 d. i ded t d
Signal - pi GeLBaLE SUBBhLRR: FEOD Bl IR SRR TFRPPRRACERAtE ons 1 n

t he graph shown in FIG 11, 10 FIG 13 is a_graph illustrating a
linearity bépﬁe@ﬁspﬁéylﬁBH?r@FH%dﬂ§W6hdﬁliﬂﬁ;tﬁe out put video signal of the

vi deo driver shown in FIG 4. )
FIG. 6 is a block diagram showing an example of a

detailed construction of a display panel incorporated in
the display apparatus shown in FIG. 3;

FIG. 7 is a waveform diagram illustrating
description of operation of the display panel shown in
FIG. 6;

FIG. 8 is a circuit diagram showing an examplg of
a construction of a first samble and hold circuit included
in the video signal processing circuit shown in FIG. 1;

FIG. 9 is a waveform diagram illustrating
operation of the first sample and hold circuit shown in
FIG. 8;

FIG. 10 is a circuit diagram showing an example of
a detailed construction of the video signal processing
circuit shown in FIG. 1;

FIG. li is a graph illustrating a relationship
Eetween an input video signal to the video driver shown in
FIG. 4 and a noise included in an output video signal.

FIG. 12 is a scheﬁatic view illustrating

simulation conditions in the graph shown in FIG. 11;



DESCRI PTI ON OF THE PREFERRED EMBODI MENT Referring first to FIG 1, there is
"shown in block diagram a basic construction of a video signal processing
circuit to which the present invention is applied. The video signal
processing circuit operates in responselpo a timng signal (latch signal)
PS/'H supplied thereto froman external timng signal source 1 and del ays an
i nput video signal (original video signal) Vsigiri supplied simlarly from
an external video signal source 2 to produce an output video signal VS H
The video signal processing circuit includes a first sanple and hold
circuit 3, a second sagpl B and hajrhpt HAliuist4atang a Uihéarenyial circuit

5. The first sanple and hold circuit 3 repetitively sanples and hol ds the

i nput vi deopstgaah Mségifponth ¥REROSYNAQ bAE thel Bgtphgnal a&S/ dignldle second
sanple and hold circuit 4 repetitively sanples and hol ds a predeterm ned

reference shgnghe W eded NaFBEROSHWP ibhe 1. mgng signal PS/H It is to be
noted that, in the circuit arrangenent shown in FIG 1, a signal of a fixed

vol tage supplied froma reference signal source 6 is used as the
reference signal Vref. The differential circuit 5 differentially processes

an input vi gee~gieoeby G IRt SRS RMESD3NERel d and a reference signal
Vref S/H after sanpledNand hel d to produce an output video signal VS/H from
whi ch sanpl e and ho'ﬁef@%ﬁfﬁg first to FIG. 1, there is shown in block
| diagram a basic construction of a video signal processing

circuit to which the present invention is applied. The

video signal processing circuit operates in response to a

timing_signal (latch signal) PS/H supplied thereto from an

external timing signal source 1 and delays an input video

signal (original wvideo signal) -Vsigin supplied similarly

from an external video signal source 2 to produce an output

video signal VS/H. The video signal processing circuit

includes a first sample and hold circuit 3, a second sample

and hold circuit 4, and a differential circuit 5. The

first sample and hold circuit 3 repetitiveiy samples and

holds the input video signal Vsigin in response to the

timing.signal PS/H. The second sample and hold circuit 4

repetitively samples and holds a predetermined reference

signal vref in response to the timing signal PS/H. It is

to be noted that, in the circuit arrangement shown in FIG.

1, a signal of a fixed voltage supplied from a reference



synchroni zed with the timng signal PS/ H has been renoved. |In other words,
VS/H = VsigS/H- VrefS/H It is to be noted that the differential circuit 5
is formed of an input transistor Tr, an output transistor Tr, a |oad
resistor R and so forth. The video sigridl processing circuit having the
construction described above is incorporated as a sanple and hold unit S/ H
into, for exanple, a video driver. Referring nowto FIG 2, operation of
the video signal processing circuit (sanple and hold unit S/H) shown in
FIG 1 is illustrated. The first sanple and hold circuit 3 sanples and

hol ds t he | rigmali dearsiegbalsVasgdnas otlps ackiteerdrive didealsVgedl. VShgS/ H A
noi se [err]VS/H synchroni zed with the latch signal PS/H is superposed with
t he video sidjfdlerdnitdSiHcileanwvhi| @i ffdeerseoild, saplessagdaholidpatrcuit 4
sanpl es and hol ds the reference signal Vref to produce the reference signal

Vref S/TH Al sadeie shighanereggsygnatt&f edidl edcdrndlesid roidsa efely¥dts of an
12 equal ampunt superposed with the reference signal Vref. The differential

circuit 5 tigmpar eers/d hEeeentimbl & A4S HIH e Wrduche ari 8a8pgt gnal
Vsi gS/ H and the reference signal VrefS/H to form an output video signa
VS/ H from whiidad k8 ghans §sMMSEF-Rash Pee Ns &MY @hd hold noise
synchronized with the timing signal PS/H has been removed.
In other words, VS/H = VsigS/H - VrefS/H. It is to be
noted that the differential circuit 5 is formed of an input
transistor Tr, an output transistor Tr, a load resistor R
and so forth. The video signal processing circuit having
the construction described above is incorporated as a
sample and hold unit S/H into, for example, a video
driver.

Referring now to FIG. 2, operation of ‘the wvideo
signal processing.circuit (sample and hold unit S/H) shown
in FIG. 1 is illustrated. The first sémple and hold
circuit 3 samples and holds the input video signal Vsigin
to produée the video signal VsigS/H. A noise AVS/H
synchronized with the latch signal PS/H is superposed with
the video signal VsigS/H. Meanwhile, the second sample and
hold circuit 4 samples and holds the reference signal Vref
to produce the reference signal VrefS/H. .Also the

reference signal VrefS/H includes a noise AVS/H of an



FIG 3 shows in block diagram a basic construction of a display apparatus
to which the present invention is applied. Referring to FIG 3, the display

apparatus shown includes a display panel 11, a video driver 12, and a

timng generator 13. The di splay panel 121 includes pixels arranged at
i ntersecting points between gate lines and signal |ines which extend
perpendi cularly to each other, and a horizontal driving circuit for

distributing a plurality of video signals Vsigout (in the present exanple,
three video signals separated to systens of the three primary RGB col ors)

for |nd|vrdg Iafg&ﬁlﬁgghﬂhﬂg&ﬂﬁgggrgﬁgrgﬂgtgégggg Cgugp a fvg+pree in the

pr esent arrangenent ones
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,FIGT 3 shows in block diagram a basic construction
of a display apparatus to which the present invention is
applied. Referring Eo FIG. 3, the display apparatus shown
includes a display panel 11, a video driver 12, and a
timing generator 13. The display panel 11 includes pixels
arranged at intersecting points between gate lines and
signal lines which extend perpendiculdrly to each other,
and a horizontal driving circuit for distributing a
plurality of wvideo signa;s Vsigout (in the present example,
three video signals separated to systems of the three
primary RGB colors) for individual sets each including a
predetermined number of (three in the present arrangemént)
ones of the signal lines to drive a plurality of ones of
the pixels at a time. It is to be noted that the
horizontal driving circuit operates in response to a pair
of horizontal clock signals HCK1l and HCK2 and successively
transfers a predetermined horizontal start signal HST to

perform three pixel simultaneous driving described above.
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transfers a vertical start signal VST to line sequentially select the gate
I'i nes. The video driver 12 relatively delays a plurality of original video
signals Vsigin (in the present exanple, video signals of the three systens
of VR, VG and VB) in accordance with am3arrangenent pitch of the pixels and
supplies video signals Vsigout of the three RGB systens descri bed above to
the display panel 11. The timng generator 13 supplies timng signals such
as the horizontal start signal HST and the horizontal clock signals HCKL
and HCK2 to the horizontal driving circuit of the display panel 11 to
control therulrtkerpi xak displapneaus] drl \Hayg desaddiedoabowvethé&urt her, the
timng generator 13 supplies timng signals such as the vertical start
signal VST awpditbatwdr reaingl otkew ghal o€l iandrevVEK2atlodkheingrti cal
driving circuit of the display panel 11 to control the |ine sequenti al

scanni ng of clikeudat anti Nefe FOGhdREIRIG, ddird itHeNgageneraksr 1Bhsupplies
timng signals (latch signals) such as timng signals 14 PS/H , PS/H2,

PS/H3 and Pgklitikait H@l\iiﬂﬁocﬂfétyftf et &ON GlespRakat t@na%aiiﬂeoﬂl deo
driver 12. Consequently, e timng generator 13 can synchronously contr ol

the three p%%'t1%hﬁ“l:§é€ﬁ°§§gﬁél§ 'xﬁtﬂ(PfarIdﬁfdidzsl%'rﬁy sB@@%Esteﬁfd the
del ayi ng processing (sanple and hold processing) of

transfers a vertical start signal VST to line sequentially
select the gate lines. The video driver 12 relatively
delays a plurality of original video signals Vsigin (in the
présent example, video signals of the three systems of VR,
VG and VB} in accordance with an arrangement pitch of the
pixels'and supplies video signals Vsigout of the three RGB
systems described above.to the display panel 11. The
timing generator 13 supplies timing signals such as the
hori;ontal start signal HST and the horizontal clock
signals HCK1l and HCK2 to the horizontal driving circuit of
the display panel 11 to control the three pixel
simultaneous driving described above. Further, the timing
generator 13 supplies timing signals such as the vertical
start signal VST and the vertical clock signals VCK1l and
VCK2 to the vertical driving circuit of the display panel
11 to control the line sequential scanning of the gate
lines. Furthermore, the timing generator 13 suppiies

timing signals (latch signals) such as timing signals



video driver 12. FIG 4 shows in block diagram an exanple of a detailed
construction of the video driver 12 shown in FIG 3. As described

her ei nabove, the video driver 12 relatively delays the original video
signals Vsigin of the three VR VG and M5 systens in accordance with the
arrangenment pitch of the pixels to adjust the supply timngs of the video
signals Vsigout of the three RGB systens to the display panel 11. In the
present arrangenent, the video driver 12 has an anal og construction and

i ncl udes sanple and hold units S/H which perform del ayi ng processing of the
ori gi nal vi B8@HS| gRAVB2 VSPY/HE dnd (R8/H4AC woarthet rédebddpidervez d i ncl udes
three front stage sanple and hold units S/HL, S/H2 and S/ H3 correspondi ng

to the origtoatryldepesagivn sofVsitg Rridfedt ke it/eiree2VR, CofsandeMBl gy st ens.
The video driver 12 further includes three rear stage sanple and hold units

S/'HA i ndi vi dHal t¥mEesesh&eh e tie dddRiyneh28806819! oAtdoN0OtKe thr: UNits
S/HL, S/H2 and S/H3. A delay channel corresponding to the VR systemis

forned of apsgb1 ofihbErdienis B0 RANH %h@nélgﬁllgyuﬁhﬁeﬁl il and he

correspondi ng one of the rear stage sanple and hold units S/ H4; anot her

del ay channghk]&pih§SPrOChash AP {d18npi@ et BN ESpkeERBLiRE) G felhe
video driver 12.

FIG. 4 shows in block diagram an example of a

detailed construction of the video driver 12 shown in FIG.
3. As described hereinabove, the video driver 12
relatively delays the original video signals Vsigin of the
three VR, VG and VG syétéms in accordance with the
arrangement pitch of the pixels .to adjust the supply
timings of the video signals Vsigout of the three RGB
systems to the display panel 11. In the present
arrangenent, the video driver 12 has an analog construction
and includes sample and hold units S/H which perform
delaying processing of the original video signals Vsigin.
In particular, the video driver 12 includes three front
stage sample and hold units S/H1l, S/H2 and S/H3
corresponding to the original video signals Vsigin of the
three VR, VG and VB systems. The video driver 12 further

includes three rear stage sample and hold units S/H4

individually connected to the front stage sample and hold



of the front stage sanple and hold unit S/H2 and a correspondi ng one of the
rear stage sanple and hold units S/H4; and a further delay channel
corresponding to the VB systemis formed of a set of the front stage sanple
and hold unit S/H3 and a corresponding amg of the rear stage sanple and
hold units S/H4. The front stage sanple and hold units S/H1, S/H2 and S/ H3
are controlled in synchronismwi th each other. It is to be noted that an
anplifier AMP is connected to the output stage of each one of the delay
channels. In the present exanple, the original video signals Vsigin of the

three VR VG@and 8y sioi® ane di/asri byt &Qh&f dientdr eedelpnehagnel s,

and the video signals Vsigout of the relatively delayed three RGB systens

are outputted, JiRl §p al,Jreast st ke BEeSr" §2LeE P65 M ARGl d units

S/ H4 have the video signal processing circuit construction shown in FIG 1

and remove, JLomd e Oy u\aii@eg/ﬁhgggasavééﬂgé@p&iq%tgetm B¢ R systems,

noi se originati'ng fromthe sanpling and holding. I's not ed
L ot gt o SRS PRS0 LR IR M shown [
S/H2 and STHR HlG R ndiNg" 8BNS v ALY S H M AGRIPWY 3 set
of the front stage sample and hold unit S/H2 and a
corresponding one of the ;ear stage sample and hold units
S/H4; and a further delay channel corresponding to the VB
system is formed of a set 6f the front stage sample and
hold unit S/H3 and a corresponding one of the rear stage
sample and hold units S/H4. The front stage sample and
hold units S/H1, S/H2 and S/H3 are corxtrolled in
synchronism with each other. It is to be noted that an
amplifier AMP is connected to the output stage of each one
of the delay channels. In the present example, the |
original video signals Vsigin of the three VR, VG and VB
systems are distributed to the three delay channels, and
the video signals Vsigout of the relatively delayed three
RGB systems are outputted. Here, at least the three rear
stage sample and hold units S/H4 have the video signal
processing circuit construction shown in FIG. 1 and remove,

from the output video signals Vsigout of the three RGB

systems, noise originating from the sampling and holding.



supplied fromthe timng generator 13 shown in FIG 3. As described

her ei nabove, the timng generator 13 operates in response to a

synchroni zing signal inputted thereto fromthe outside and supplies the
hori zontal start signal HST, the horizoasal clock signals HCKl, HCK2 and so
forth to the display panel 11 to control driving of the display panel 11.
Though not shown, the timng generator 13 additionally supplies the.
vertical start signal VST and the vertical clock signhals VCKL and VCK2 to
the display panel 11. Further, the tim ng generator 13 supplies-a plurality
of latch signalis PS/ bd, n&@SeH2th&AS/Mdd v IRSHHE wda.debesdgnple and hol d units
of the video driver 12. The processing timngs of the sanple and hold units

i ncl uded i npt-beedeliny ehasnet sceisthediltreehowst ens Face dehbpede by those
| atch signals. In particular, the first front stage sanple and hold unit

S/HL is firgHoptuaed1te EoEefme tiHd YteRRY datplle kBSPRB3a teitde |atch
signal PS/HL. Then, the second front stage sanple and hold unit S/H2 is

caused to |@yg&nlgyggtgﬁd g/Hy. operate in response to the |atch signal
PS/H2 while the third front stage sanple and hold unit S/H3 is caused to

cont i nuous| y oper at eckg. SSRGS o diifinisa 3 veirdRal BSily Fughder, af ter
the latch signal PS/H2 is outputted the latch signal PS/ Fﬁ I's outputted so
that the thr%ﬁpﬁ@@a from the timing generator 13 shown in FIG. 3. As
described hereinabove, the timing generator 13 operates in
response to a synchronizing signal inputted thereto from
the outside and supplies the horizontal start signal HST,
the horizontal clock signals HCK1l, HCK2 and so forth to the
display panel 11 to control driving of Lhe display panel
11. Though not shown, the timing generator 13 additionally
supplies the vertical start signal VST and the vertical
clock signals VCK1 and VCK2 to the display panel 11.
Further, the timing generator 13 supplies-a plurality of
latch signals PS/Hl1, PS/H2, PS/H3 and PS/H4 to the sample
and hold units of the video driver 12. The processing
timings of the sample and hold units included in the delay
channels of the three systems are defined by those latch
signals. In particular, the first front stage sample and
hold unit S/H1 is first caused to intermittently operate ih

response to the latch signal PS/H1. ' Then, the second front

stage sample and hold unit S/H2 is caused to intermittently



stage sanple and hold units S/H4 are caused to intermttently operate al

"at once. In particular, the potentials of the original video signals Vsigin
hel d by the front stage sanple and hold units S/HL, S/H2 and S/H3 are
re-sanpled at a timng at which the reanstage sanple and hold units S/ H4
are turned on, and are supplied to the display panel 11 side. The display
panel 11 can simultaneously select the video signals of the three systens
by horizontal swi tches. Naturally, the front stage sanple and hold units
S/H1, S/H2 and S/ H3 have phases shifted relative to each other.

Accor di ngl y,odd R J NEOLERELABE 86! bHEd14fch hei giAe G Hiranals 1ies chet ost. In
this manner, "when plural pixel simultaneous driving is perfornmed in the

di spl ay panghyy. i Q8T Skhak LhAR1LNERANALI @LALCISMeN i daiigerl €0 i gnal s

may not be | os the origl 1deo signals Vsigin are first sanpled by the

front stage éomn%ﬁ%%ﬁﬁ);%’ggﬁgq n%%ﬁ%ﬁ%@%@%ﬁ&?\gi@%ﬂhﬁzgﬁd units

di spl aced fromeac en e sanpl'e and
S Lhe Al a9g:a0 iRl 08K, DRipDE selepted allaaeousyy ol o
a0 ol 3 U158 4 e s/ 80 SR ADELAPLCERA Tl A Agustr ot on
stage sample and hold units S/H4 are caused to
intermittently operate all at once. In particular, the
potentials of the original video signals Vsigin held by the
front stage sample and hold units S/H1, S/H2 and S/H3 are
re-sampled at a timing at which the rear stage sample and
hold units S/H4 are turned on, and are supplied to the
display panel 11 side. The display p&nel 11 can
simultaneocusly select the video signals of the three
systems by horizontal switches. Naturally, the front stage
sample and hold units S/H1, S/H2 and S/H3 have phases
shifted relative to each other. Accordingly, time
information included in the video signals ig not lost. In
this manner, when plural pixel simultaneous driving is
performed in the display panel, in order that time
information included in the video signals may not be lost,
the original video signals Vsigin are.first sampled by the

front stage sample and hold units S/Hl1, S/H2 and S/H3

having phases displaced from each other, and then sampled



produces a video signal VS/H fromwhich noise originating fromsanpling and
hol di ng has been renoved. The waveform of the video signal VS/H when it is
assumed that no noise renoval is perfornmed is indicated at the | owest stage
in FIG 5. If no countermeasure is takem8then at a timng at which the

| atch signal PS/H4 falls, a qnoise AVS/H which originates from sanple and
hol d | eakage i s superposed as an offset to the original video signal

Vsigin. |n particular, within a sanpling tine within which the |atch signa
PS/'HA is in an on state, the video signal VS/H exhibits a potential equal
to that of byethepaamplideandimbd wsity §/Hduatnithki mearhstagagseitietwi t hin
which the latch signal PS/H4 is in an off state, the output video signa
VS/ H i s equaheyom¥gi genseld®MSid. s ifhel bardemsdiygail aVSuktablanplimingdiby t he
succeeding anplifier AMP, and a final output video signal Vsigout is
suppl i ed t othkeddlspphayp@ae! side. Since such noise [err]VS/H makes a
cause by which 19 a vertical stripe appears on the display screen, in

t he present inventi OHeréheati Degstsitdnalrdaroctagiengampl 6Uahd ClRFEAr uct i on
shown in FIG 1 is adopted for the rear stage sanple and hold units S/H4 to
renove the qeiise AYEAthave agiv@neried |<Ggrilsheweeagiayaapteudt a detail ed

construction
construction shown in FIG. 1 as described above and each
produces a video éignal VS/H from which noise originating
from sampling and holding has been removed. The waveform
of the video signal VS/H when it is assumed that no noise
removal is performed is indicated at the lowest stage in
FIG. 5. If no countermeasure is taken, then at a timing at
which the latch signal PS/H4 falls, a-noise AVS/H which
originates from sample and hold leakage is superposed as an
offset to the original video signal Vsigin. 1In particular,
within a sampling time within which the latch signal PS/H4
is in an on state, the video signal VS/H exhibits a
potential equal to that of the input videoc signal Vsigin,
but within a holding time within which the latch signal
PS/H4 is in an off state, the output video signal VS/H is
equal to Vsigin + AVS/H. The video signal VS/H is
amplified by the succéeding amplifier AMP, and a final
output video signal Vsigout is supplied to the display

panel side. Since such noise AVS/H makes a cause by which



of the display panel 11 shown in FIG 3. The display panel 11 includes a
‘pi xel array section and a peripheral driving circuit section. The pi xel
array section includes liquid crystal pjxels PXL arranged at individual

i ntersecting points between gate |lines 3?eumisignal i nes Y which extend
perpendicularly to each other. Each of the pixels PXL is driven by a
swtching elenent fornmed of a thin filmtransistor TFT. The gate el ectrode
of the thin filmtransistor TFT is connected to a corresponding gate |ine
X, the source electrode is connected to a corresponding signal line Y, and
the drai n ehegérotieal sstoipecipeebadre anpickel dékptayodereéna Tmrtlespondi ng
liquid crystal pixel PXL. Further, though not shown, an opposing el ectrode
i s di sposedpi-aséit OppRsSH i eltdld erisliopsignaacprpresbingecirade with a
predeterm ned gap | eft therebetween, and liquid crystal is enclosed in the
gap. Meanwhibgstiher P6 | fheialifFHg . NG gl adbbteacEbonthe thant dathdent 0 a
20 vertical driving circuit 21 and a horizontal driving circuit 22. The

vertical driyiBfe ChhgUhd1d lud S £ YMAC KR repokBe taat foikaea vs/andnl i ne
sequentially selects the pixels PXL of one line. In particular, the

vertical driMing.gircuit 21 includes a shift register, and it successively
transfers the verfical start signal VST in

FIG. 6 shows an example of a detailed construction
of the display panel 11 shown in FIG. 3. The display panel
11 includes a pixel array section and a peripheral driving
circuit section. The pixei array secﬁion includes liquid
crystal pixels PXL arranged at individual intersecting
points between gate iines X and signal lines Y which extend
perpendicularly to each other. .Each of the pixels PXL is
driven by a switching element formed of a thin film
transistor TFT. The gate electrode of the thin film
transistor TFT is connected to a corresponding gate line X,
the source electrode is connected to a corresponding signal
line ¥, and the drain electrode is connected to a pixel
electrode of a.corresponding liquid crystal pixel PXL.
Further, though not shown, an opposing electrode is
disposed in an opposing relationship to each pixel
electrode with a predetermined gap left therebetween, and
liquid crystal is enclosed in the gap. Meanwhile, the

peripheral driving circuit section is divided into a



response to the vertical clock signals VCK1L and VCK2 and out puts a gate
‘pul se to each gate line X. On the other hand, the horizontal driving
circuit 22 sanples the video signals Vsigout of the three RGB systens at a
time and distributes themall at once t20a predeterm ned nunber of (three

in the present exanple) ones of the signal lines Y. In particular, a°
plurality of horizontal switches HSWare interposed between the hori zontal
driving circuit 22 and the signal lines Y. Each of the horizontal swtches
HSWis connected commonly to three signal lines Y. The video signals

Vsi gout of thetikage dRERisysSterBudt €25 admd e driddrtd drikhagt hree
corresponding signal lines Y via the individual horizontal swtches HSW

The hori zontdhrc@fitviong CirheUibr22-8UCaRseH Me| diddianshar s st Benhaktegnt al
start signal HST in response to the horizontal clock signals HCKL and HCK2

suppl ied t hQroettge{/\%%\et henksMknNEndenehdt aqdeh i 19U e taeLREL | On pul ses
PHSWL, PHSW2, PHSWB, ... In 21 response to the sel ection pul ses PHSW

th ' ' itch tr, opened or
e correspondisng Beri enbak $YhLC gﬁé@gﬁc@&%} t2lel %@rftqfaﬁ

cl osed so that sinultaneous sanmplin ove Is pertforned. FIG 7

|1l ustrates 3lihg BGrE03Et 28 NEnt BhALE NS PEIHNARR £ACHLES sEhe video

si gnal s Vsi gout
successively transfers the vertical ‘start signal VST in

response to the vertical clock signals VCK1l and VCK2 and
outputs a gate pulse to each gate line X. On the other
hand, the horizontal driving'circuit 22 samples the video
signals Vsigout of the three RGB systems at a time and
distributes them all at once to a predetermined number of
{three in the present example) ones of the signal lines Y.
In particular, a plurality of horizontal switches HSW are
interposed between the horizontal driving circuit 22 and
the signal lines Y. Each of the horizontal switches HSW is
connected commonly to three signal lines Y. The video
signals Vsigout of the three RGB systems are sampled at a
time at the three corresponding signal lines Y Qia the
individual horizontal switches HSW. The horizontal driving
circuit 22 successively transfers the horizontal start
signal HST in response to the horizoﬁtal clock signals HCKi
and HCK2 supplied thereto from the timing generator 13 and

outputs selection pulses PHSW1, PHSW2, PHSW3, ... In



-

inputted to the display panel 11 and the selection pul ses PHSW As

descri bed herei nabove, noi se has been renoved fromthe video signal
Vsigout, and there is no problemif the selection pul ses PHSW have a

di spersion fromone another. Here, in opder to facilitate understandi ng of
the invention, a condition wherein noise is contained in the video signal
Vsigout is illustrated in FIG 7. Here, the sanpling timng in the display
panel is the point of time of a falling edge of each of the selection

pul ses PHSW Since the phases of the selection pulses PHSWhave a little
di spersi on tesporaehtot ties ,sdletparepulales EHSWhetkedeorsegpadiMsy gout
sanpled are different anong different sets of three signal |ines, and they

appear as ah¥efikbfthl séwitEhad) HIWe a3 eontrbolea@xaspbe, op&ds® &t gnal |ines
Y sanpled in response to the selection pulses PHSWL and PHSWB are held at a

signal |evetibSefesdsemhi Ginatlitidledls sanglibyt dbBesebed gaBdvd ifnes Y
sanpled in response to the sel ection 22 pul ses PHSW2 and PHSW exhibit a

little highgersbgmad.| evel. This appears as a vertical stripe and
deteriorates the picture quality significantly. For exanple, wth a display

panel of a normally wphite; NDOR,s 423! ik RERIWG ERasaMPLE NOise Wi ll have a
tinge of black. Therefore, in the present invention, sanple and hol d noi se
included inyEDgtionship between each of the video signals Vsigout

inputted to the display panel 11 and the selection pulses

PHSW. As described hereinabove, noise has been removed

from the video signal Vsigout, and there is no problem if

the selection pulses PHSW have a dispersion from one

another. Here, in order to facilitate understanding of the

invention, a condition wherein noise is contained in the

video signal Vsigout is illustrated in FIG. 7. ﬁere, the

sampling timing in the display panel is the point of time

of a falling edge of each of the selection pulses PHSW.

Since the phases of the selection pulses PHSW have a little

dispersion from each other, the potentials of the video

signal Vsigout sampled are different among different sets

of three signal lines, and they appear as a vertical stripe

on the screen. For e#ample, those signal lines Y sampled

in response to the selection pulses PHSW1 and PHSW3 are

held at a signal level to be used for actual writing, but

those signal lines Y sampled in response to the selection



Vvideo signal Vsigout is renoved on the video driver side in advance. so
that, even if the selection pul ses PHSWexhi bit sone di spersion on the
dlsplay panel side, no vertical stripe nay appear. FIG 8 shows in circuit
di agram an exanpl e of a detailed constru#tion of the first sanple and hol d
circuit 3 included in the video signal processing circuit (sanple and hold
unit S/H) shown in FIG 1. Referring to FIG 8, the first sanple and hold
circuit 3 operates in response to the latch signal PS/H inputted thereto
fromthe timng signal source 1 such as a timng generator and repetitively
sanpl es and phdlsgs PHEWZi ded BHEWAI eXsilgit 4 rpittled Hikgieet @iham t he vi deo
signal source 2 such as a video decoder. The input video signal VsigS/ H

after sanpl deveidd hehdsi appekes asta WertidgadtrEPes ol Betddidrhoad
capacitor C. As seen fromFIG 8, the first sanple and hold circuit 3 is

formed of sithet pdesugtotBa@ity0s{¥nificad1Per #dror@iptike ket gsanpl e and
hold circuit 3 shown in FIG 8 will be described in detail with reference

to FIG 9. #eplahephabthosi anabnfsi Y ivhile Wiadl $idra¥eh inbbeuhiansi stor

Q@ to whose base termnal a predeterm ned bias voltage Vbias 1s appli

exhibits ansahbist abgsuhivh €1CHA¢EM ¢indd S YiQUIN TReS¥ELEM Of 1t PG
present invention, sample and hold noise included in the
video signal Vsigout is removed on the video driver side in
advance so that, even if the selection pulses PHSW exhibit
some dispersion on the display panel side, no veértical
stripe may appear.

FIG. 8 shows in circuit diagram an example of a
detailed construction of the first sample and hold circuit
3 included in the video signal processing circuit (sample
and hold unit S/H) shown in FIG. 1. Referring to FIG. 8,
the first sample and hold circuit 3 operates in response to
the latch signal PS/H inputted thereto from the timing
signal source 1 such as a timing generator and repetitively
samples and holds the video signal Vsigin inputted thereto
from the wvideo signal-source 2 such as a videé decoder.

The input video signal VsigS/H after sampled and held is
taken out via a load resistor r and a load capacitor C. As
seen from FIG. 8, the first sample and hold circuit 3 is

formed of six transistors Q1 to Q6.



transistor QL. Consequently, the input video signal VsigS/H exhibits a
potential equal to that of the input video signal Vsigin. However, when the
| atch signal PS/H falls fromthe high leyel to the low | evel, the timngs
at which currents flowi ng through individual nodes are cut are different.
In particular, currents 13 and 14 fall first, and then, currents |5 and |6
fall. Consequently, the difference I7 (16 - 14) between the currents |16 and
| 4 does not flow between the collector and the emtter of the transistor

A, but flows to the output termnal side. In particular, at this point of
time, since the transipsmstiQn of itheafiivst. sampke amd hadsi dualcuddr Bent |7
(16 - 14) msses its escape and appears at the output term nal.

Consequent | yshawre i Y& -siSgmalllvbeg8ebicexbedi i detfd il onittly alafesenpen
sanpl i ng and upon hol ding, and this nakes a noise AVS/H Therefore,

accordi ng toca RIGr esenWhemy ¢hiel datchheigeadnils A eatanthehdligdhci rcuit 4 is
provi ded 24 in addition to the first sanple and hold circuit 3, and a

pr edet er m neevedf ertdre e raingrialt oirs QRepet whoyel yasanpdedirald shel d i n response
to the sane latch signal PS/H to intentionally produce a noise AVS/H of an

equal anountprahwrerniied tdee sograbe\VObisk Hiafdmsl saphed rang kel drand the

reference signal after sanpled and held simlarly are
state while current I1 flows through a system of the
transistor Q1. Consequently, the input video signal
VsigS/H exhibits a potential equal to that of the input
video signal Vsigin. However, when the latch signal PS/H
falls from the high level to the low level, the timings at
which currents flowing through individual nodes are cut are
different. In particular, currents I3 and I4 fall first,
and then, currents I5 and I6 fall. Consequently, the
difference I7 (I6 - I4) between the currents I6 and I4 does
not flow between the collector and the emitter of the
transistor Q4, but flows to the output terminal side. 1In
particular, at this point of time, since the transistor Q4
is in an off state, the residual current I7 (I6 - I4)
misses its escape and appears at the output terminal.
Consequently, the video signal VsigS/H exhibits different
values upon sampling and upon holding, and this makes a

noise AVS/H. Therefore, according to the present

invention, the second sample and hold circuit 4 is provided



differentially processed to renopve the noise AVS/H originating fromthe
sanpling and holding. It is to be noted that, as a result of the
differential processing, a DC level is adged to the sanple and hold video
signal VS/H However, the DC conmponent is clanped in the video driver, and
the DC of fset does not matter at all. FIG 10 shows in circuit diagram an
exanpl e of a detailed construction of the video signal processing circuit

- (sanple and hold unit) shown in FIG 1. The video signal processing circuit
. shown is applied to a set of the front stage sanple and hold unit S/Hl and
t he correspdndiadgiitdan sbaghesdtipbe aadpbel ahdirdld/dHadnstr,uaghing a
channel of the R systemincluded in the video driver 12 shown in FIG 4.

Here, the frpuidetteagd nednple€eaatcbos gl tiS/ Hpda iafelsf dam@lkd and
construction, and the rear stage sanple and hold unit S/H4 has a noise

removi ng funalidonn keaponkdancetibt Bahdel F &S s gridlvary o As shown in
FIG 10, the front 25 stage sanple and hold unit S/HL and the rear stage

sanpl e and heltdntlichad1¥ p2b8ue8naesbese t A RN o2t B8 Wb aHogHEttEr
foll ower 31 interposed therebetween. The front stage sanple an old unit

S/HL has a eoRst,4sld 9aaebshghal vt 068 /@fattler fddnih P MRle nRd BRkd
circuit 3 shown in FIG 8. In other words, the front stage sanple and hold
the reference signal after sampled and held similarly are
differentially processed to remove-the noise AVS/H
originating from the sampling and holding. It is to be
noted that, as a result of the differential processing, a
DC level is added to the sample and hold video signal VS/H.
However, the DC component is clamped in the video driver,
and the DC offset does not matter at 4ll.

FIG. 10 shows in circuit diagram an example of a
detailed construction of the video signal processing
circuit (sample and hold unit) shown in FIG. 1. The video
signal processing circuit shown is applied to a set of the
front stage sample and ho}d unit S/H1 and the corresponding
rear stage sample and hold unit S/H4 constructing a channel
of the R system included in the video driver 12 shown in
FIG. 4. Here, the front stage sample and hold unit S/H1
has an ordinary construction, and the rear stage sample and

hold unit S/H4 has a noise removing function in accordance

with the present invention. As shown in FIG. 10, the front



unit S/H1 of the ordinary structure is forned only of the first sanple and
hold circuit shown in FIG 8 and does not have a renoving function for
sanpl e and hold noise at all. However, naturally the front stage sanple and
hold unit S/H may alternatively have a2sanple and hol d function built
therein. In contrast, the rear stage sanple and hold unit S/H4 is forned
of a first sanple and hold circuit 3, a second sanple and hold circuit 4
and a differential circuit 5. The first sanple and hold circuit 3 and the
second sanple and hold circuit 4 have a basically sanme construction. The

first sanpl eseage hedmble rand thold epdld Si/wel ¥ngafpk esean ds sl sanplidput
vi deo signal supplied thereto fromthe front stage sanple and hold unit

S/HL in respangenénd aunit cdyrsd g Bohdcell 88 Lhenhseansd warwlH, and hol d
circuit 4 operates in response to the sanme |atch signal PS/ H4 and

repetitivel Yesapidestsichitd) d8 anvicepekenntnedebetgeonce ignglonyr ef . The
differenti al 26 circuit 5 differentially processes the video signal

Vsi gS/ H af t esrsoemi S A htehsh 120 gt e sVﬁieﬁSQCEa@%u%f;Jnrfﬁng{}%g i e

sanpl ed and held to produce an output video Sign

and hol d noi 6§ SYACEONELE W JaliB1Labal 16983L: FRIE DandiRel emoved.
FIG 11 illustrates 1n graph a result of a

FIG. 8. In other words, the front stage sample and hold
unit S/H1 of the ordinary structure is formed only of the
first sample and hold circuit shown in FIG. 8 and does not
have a removing function for sample and hold noise at all.
However, naturally the front stage sample and hold unit
S/H]1 may alternatively have a sample and hold function
built therein. In contrast, the rear ‘stage sample and hold
unit S/H4 is formed of a first sample and hold circuit 3, a
second sample and hold circuit 4 and a differential c¢ircuit
5. The first sample and hold circuit 3 and the second
sample and hold circuit 4 have a basically same
construction. The first sample and hold circuit 3
repetitively samples and-holds an inpht video signal
supplied thereto from ﬁhe front stage sample and hold unit
S/H1 in response to a latch signal PS/H4. Also the second
sample and hold circuit 4 operates in response to the same
latch signal PS/H4 and repetitively samples and holds a

predetermined reference signal Vref. The differential



simul ati on wherein sanple and hold noise is conpared in nmagnitude between
an arrangenent of the related art and the arrangenent of the present
invention. Referring to FIG 11, the axis of abscissa represents the input
video signal Vsigin in units of V, and t4® axis of ordinate represents the
magni tude of the noise [err]VS/H in units of nV. The input video signa
Vsigin is varied stepwise for the individual three RG systens to

i ndi vidual | y detect the noises [err]VS/ H by sinulation. As apparently seen
fromthe graph, conmparing with the related art arrangenent, the noise

[err] VS/ H camiha:iiecdcBd fed cappadiynBtotysese thertiid® crmafli fisigsi/tth t he
arrangenment of the present invention. FIG 12 illustrates conditions of the

simul ation id#ist rRt@d dd ahiGheld aMlii tRet Ref&pbinde dsiagriala TPy ment
enpl oys, for the rear stage sanple and hold units S/H4, .a sanple and hold

uni t having é‘ftéio'sﬁnﬂl%@‘éh@ghtagackboﬂroaﬂé‘e a4k aheeiENtyidfed 8 gRkasent
i nvention enploys, for the rear 27 stage sanple and hold units S/H4, a

sanpl e and hed gy UWidm WHich Ragoae aﬁel hb088h0 110k SG K GAMBH NS Withi @Re | N
the sinulation, noises [err] VSFH |nc uded in the output video signals VS H

outputted foy gé}g él%la\ﬁ.l ?%‘?kmt lélge ¥steng were detected. In this

i nst ance, the on ti atc S|gna S PSITH were set to 22 nsec, and
the off times were FIG. 11 illustrates in graph a result of a

simulation wherein sample and hold noise is compared in
magnitude between an arrangement of the related art and the
arrangement of the present invention. Referring to FIG.
11, the axis of abscissa represents the input video signal
Vsigin in units of V, and the axis of ordinate represents
the magnitude of the noise AVS/H in unhits of mV. The
input‘video signal Vsigin is varied stepwise for the
individual three RGB systems to individually detect the
noises AVS/H by simulation. As apparently seen from the
graph, comparing with the related art arrangement, the
noise AVS/H can be reduced to approximately one fourth to

- one fifth with the arrangement of the present invention.

FIG. 12 illustrates conditions of the simulation

illustrated in FIG. 11. Wwhile the related art arrangement
employs, for the rear stage sample and hold units S/H4, a
sample and hold unit having no noise removing function, the

arrangement of the present invention employs, for the rear



set to 44 nsec. Further, the rising time and the falling tinme of pul ses
formng the latch S|gnals PS/H were set to 5 nsec. In addition, the
potential level of the reference signal Vref was set to 2.5 V. Further, the
potential |evel of the bias voltage Vbias2has set to 1.6 V. The result of
the sinulation of the noises [err]VS/ H conducted under the conditions
descri bed above is the graph of FIG 11. FIG 13 illustrates in graph a
result of a sinulation of the relationship between the input video signal
Vsigin and the output video signal VS/H As seen fromFIG 13, a sufficient

linearity i sst@ddtsdmsrk belaeRN d e iicepdyuyi dgos iy 1t9ﬂ§| an@ b1y apg o he

out put video signal VS/H and it can be seen that the renoving processing

of sanpl e anghitoh hdWife REGXGRY Tn%:LEQerQ §%1?I§bf6\g?{§ﬂ£&9n does ot have

any bad influence at all. Having now ful es e Invention, it wll
be apparent §omong Qfn Ordiinaly Akkhh %ﬂci&@e@r{n vidBo Changes and

nodi fications can be nmade thereto w thout departing fromt g splrlt and .

scope of theéiéﬁﬁig'ﬁ§Vﬁﬁ5ﬁ%ﬂﬁ€E%dtQogeEﬁEnind1v1dual three RGB systems

were detected. In this instance, the on times of the latch
signals PS/H were set to 22 nsec, and the off times were
set to 44 nsec. Further, the rising time and the falliné
time of pulses forming the latch signals PS/H were set to 5
nseé. In additioﬁ, the potential level of the reference
signal Vref was set to 2.5 V. Further, the potential level
of the bias voltage Vbias was set to 1.6 V. "The result of
the simulation of the noises AVS/H conducted under the
conditions described above is the graph of FIG. 11.

FIG. 13 illustrates in graph a result of a
simulation of the relationship between the input video
signal Vsigin and.the output video signal VS/H. As seen
from FIG. 13, a sufficient 1ineari£y is maintained between
the input video signal Vsigin énd the output video signal
VS/H, and it can be seen that the removing processing of
sample and hold noise according to the present invention
does not have any bad influence at all.

Having now fully described the invention, it will

be apparent to one of ordinary'skill in the art that many



29 [err] WHAT IS CLAIMED | S:

I 1. A di splay apparatus, conprising: a display panel including pixels
arranged at intersecting points between,gate |ines and signal lines 5

whi ch extend perpendicularly to each other, and a driving circuit for
distributing a plurality of video signals to sets of signal |ines, each set
i ncluding a predeterm ned nunber of said signal lines, to drive a plurality
of said pixels at a tinme; 10 a video driver for relatively
delaying a plurality of original video signals in accordance with an
arrangenent ¢handesfarshimpdiibiciad ivosopbani hethadp| therety withaudeo signal s
and supplying the plurality of video signals to said display panel; and 15
a timng gemndepaxfrirdtorfroapphe spizxiti ahdgssopmadt ttheainvatitsisirapspaes! and
said video driver to synchronously control the plural pixel sinultaneous
driving of sEoxkhrheseign.circuit and the del ayi ng processing of said video
driver; 20 said video driver including a first sanple and hold
means for repetitively sanpling and hol ding the original video signals
inputted thereto fromthe outside in response to the timng signal inputted
thereto fromsaid timng generator, a second sanple and hold neans for 25
repetitively sanpling and hol ding a predeterm ned reference signal in
response to the timng signal, and a



differential means for differentially processing the REPLACEMENT SHEET
[err] 30 respective outputs of the first and second sanple and hol d

means to produce video signals fromwhich noise origirﬂy' e _
sanpling and hol ding has been removed. 29 2.  Av ” I EHHSS|ng
circuit for delaying an input video signal supplied thereto .
outside in response to a timng signal supplied thereto fromthe outside to
produce an output video signal, conprising: a first sanple and hold neans
for repetitively 10 sanpling and hol ding the input video signal in
response to i hGI¥EGnEF;: a second sanple and hold nmeans for
repetitively sanpling and holding a predeternipeﬂ reference signal in
response tolt-he tini Agdssphal; appardbus, comprisingifferential means for
differentially processing the respective outputs of the first and second
sanpl e and hol d neane taspilagupaneh mthuding dricesisgralrahged whi ch sanpl e
and hol d noi se synchronized with the timng signal has been renoved. 20
3. - A di spinkersppaiagupotohprbstwegen gate lines and signal lines
which extend perpendicularly to each other, and a driving
circuit for distributing a plurality of video signals for
individual sets each including a predetermined number of
ones of said signal lines to drive a ﬁlurality of ones of
said pixels at a time;
a video driver for relatively delaying a plurality
of original video signals in accordance with an arrangement
pitch of said pixels to obtain the plurality of video
signals and supplying the plurality of video signals to
said display panel; and
a timing generator for supplying a timing signal
to said display panel and said video driver to
synchronously control the plural pixel simultaneous driving
of said driving circuit and the delaying processing of said
video driver;
said video driver including a first sample and
hold means for repetitively sampling and holding the

original video signals inputted thereto from the outside in

response to the timing signal inputted thereto from said

This Sheet Has Been
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.a di splay panel including pixels arranged at intersecting points between
gate lines and signal lines which extend perpendicularly to each other and
a driving circuit for distributing a plurality of video S|gnals to

sets of signal lines, each set |nclud|ngﬂh predet erm ne 'd
signal lines, to drive a plurality of said pixels at m

[err] 31 a video driver for producing said pIurall V4déo S|gnals
froma plurality of original video signals by relatively delaying the
plurality of original video signals in accordance with an arrangenent pitch
of said 5 tipiirgl genendtenpph ysexprsdishnpler anid hodfl wedns Epynals to said
di spl ay panel apparatus; for each of said plurality of video signals a

vi deo si gnalrepebcessehy sampling aeosbrhdilnlyngo ac paiede2pranded téeference
generator for generating and supplying to 10 each of said video signal
processi ng ghghalt he respessé vieo tihe ngnsingnaligndl, and di apfayrappiaaat us
according to claim3 in which the plurality of video signals include a red
signal, a gmeafssEgraflifpéren®ldllsigtdessdngd the birighigasi 9ghaés 15  for

the red, green and blue signals are not synchronous
signals after sampled and held and the reference signal
after the sampled and held to produce video signals from
which noise originating from the sampling and holding has
been removed.
2. A display apparatus according to claim 1, wherein
said second sample and hold means repetitively samples and
holds the reference signal of a fixed voltage and
intentionally adds noise originating from the sampling and
holding.
3. A video signal processing circuit for delaying an
input video signal supplied thereto from the outside in
response to a timing signal supplied thereto from the
outside to produce an output video signal, comprising:

a first sample and hold means for repetitively
sampling and holding the inpqt video‘signal in response to
the timing signal;

a second sample and hold means for repetitivély
sampling and holding a predetermined reference signal in

response to the timing signal; and
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w th each other. 5. A di spl ay apparatus according to claim4 in which
each video signal processing circuit includes a further sanple and hold

circuit. 20 6. A driving nethod for i3 di spl ay a Iudes
a di splay panel including pixels arrangea i nterse ﬂi ﬁ,ﬂ Iﬂm E

gate lines and signal |ines which extend perpendlculaﬁ yctOre and
a driving circuit for distributing a plurality of video signals to 25

sets of signal lines, each set including a predeterm ned nunber of said
signal lines, to drive a plurality of said pixels at a tinme, a video driver

for relatively del ayhngif@sfdntiall idans3 fAradplfaeabht yadly heleeesdigal s in
accordance with an arrangement pitch of -said pixels to obtain the plurality

of video signal sngid SR Ydighdiheund Whe! kefeebn¥bdgogshUnaf et 0 said
di splay panel, and a tining generator for 5 supplying a timng signal to

sai d di spl ay.pgnel and maidl o %Q:di‘fdev%h LAtPURCHEQBBUSI yn&DNEFQL the
plural pixel simltaneous driving of said driving circuit and the del ayi ng

Processing ghs Al uith 0wl INd At dinthOnTEblOdi eR RRE SLatAdIe Steps

signal has been removed.

4. A driving method for a display apparatus which
includes a display panel including pixels arranged at
intersecting points between gate lines and signal lines
which extend perpendicularly to each other and a driving
circuit for distributing a plurality of video signals for
individual sets each including a predetermined number of
ones of said signal lines to drive a plurality of ones of
said pixels at a time, a video driver for relatively
delaying a plurality of video signals in accordance with an
arrangement pitch of said pixels to obtain the plurality of
video signals and supplying the plurality of video signals
to said display panel, and a timing generator for supplying
a timing sighal to said.display panel and said video driver
.to synchronously control the plural pixel simultaneous
driving of said driving circuit and the delaying processing
of said video driver, said driving method comprising the
steps of:

repetitively sampling and holding, by means of
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.10 repetitively sanmpling and hol di ng, by neans of said video
driver, the original video signals inputted fromthe outside onse to
the timing signal inputted fromsaid timng generat (?mu ﬂ“ﬁ“mﬂu}

sanpling and holding a predeterm ned 1532 reference

In response to the timng signal; and differentially proce55|ng t he
original video signals after they have been sanpled and held and the

ref erence signal after they have been sanpled and held to 20 produce a

vi deo signal from which noise originating fromthe sanpling and hol di ng has
been renpbvedaipewifileo driver, the original wvideo signals inputted from

ously

the outside in response to the timing signal inputted from
said timing generator;

repetitively sampling and holding a predetermined
reference signal simultaneously in respons€ to the timing
signal; and

differentially processing the original video
signals after sampled and held and the reference signal
after. sampled and held to produce a video signal from which
noise originating from the sampling and holding has been
removed.
5. A driving method for a-display apparatus according
to claim 4, wherein the reference signal of a fixed voltage
is.repetitively sampled and held to intentionally add noise

originating from the sampling and holding.

Sheet Has Been Replaced

N



