ACTI VE MATRI X DI SPLAY DEVI CE AND TI M NG GENERATOR BACKGROUND COF THE

| NMENTION 1. Field of the Invention: The PITAs Shdet Had BeReflited €l at es to an
active matrix display device,. and nore parti hnol ogy for
taking as input and displaying a picture for 1 km[ui al obeying a w de
standard having, for exanple, a 16:9 aspect tive matrix

di spl ay device having a screen whi ch obeys, for exanple, a normal standard
having a 4:3 aspect ratio. 2. Description of Related Art: In recent years,
the range ofCIEINE MATRIX {RESREAYY OERMICEx AND T EMING, iGENERAIOR ng | i qui d
crystal display panels has increased in scope so as to i'nclude, for
exanpl e, canmera viewfinders. Recent video caneras are capable of

standard (Tor exanpl e BRARGROURE, O JPHE BRVISFERAS erco) and acpect
(o1 oo 110 PSSRl ek gheyon i de standard (for oxamle. a HOTV
Cheet vt our iR X GadHY i BbEe CRiBnE hoal detfuklar o hepect
ratio i s piDLELeH i PPN REH &E, "BhH fnore particularly to

technologj for taking as input and displaying a

picture for an image signal obeying a wide standard
having, for example, a 16:9 aspect ratio on an
active matrix display device having a screen which
obeys, for example, a normal standard having a 4:3
aspect ratio. '_ |
2. Description of Related Art:

In recent years, the range of applications for
active matrix display device empldying'liquid
crystal display panels has increased in scope so as
to include, for example, camera view-finders.
Recent video cameras are capable of selectively
designating aspect ratios for photographing which
obey a normal standard (for example, an NTSC
standard or PAL standard etc.) and aspect ratios
for photographing which.obey a wide standard (for
example, a HDTV standard, etc.). However, active
matrix display device having an aspect ratio

obeying the usual normal standard are used as



di spl ay device having a nornmal standard-aspeet—+atio—the—picture is

transfornmed so as to be extended in the vertical direction because the
"l ongi tudi nal di nensions of the picture arlbis 3 eplacedhr essed conpar ed
with the vertical dinensions. It is preferH hot ogr aphed w de
I mmge to be displayed w thout nodification nple, in the case
of a video canera view inder. However, as the active matrix display device
using the monitor has a usual nornal standard aspect ratio, projection is
not possi bveewfimdersedi fyi ng the picture. Wen displaying a w de standard
i mage as a nornal standard picture, it_is necessary to conpress the image
in the |ongitudtfaPrdi¥eegeophaotipgraphesat ranwidegspandan@ occur at
the top and bottom of ,the normal, standard picture. |n order that the entire
pi cture i SAEREFL FakeO 1S i@%ﬂ@?&%ﬁl@?@ Fbratadye mabELXpackground at
t he renaiqhn% m%#ignsd A nornmel standard active tri X disggay devi ce has
- 225 |ines,GtRP UGS Nayng, & nRTmah Standard aRRerE it is
necessary This j:s_t c te: 0 ss this to 169
hori zont aI:E%FPrg’s' iﬁgcgg‘léﬁﬁ%% &gfﬁ%aﬁgggé%(fr%?l 8‘%% ons for the
case wher e 2 Wrdfe §' AHIRHE 'WEBPE1 LA 1Y §PHa%EY orf bR EYC t he |
longitudinal dimensions of the picture are
relatively compressed compared with the vertical
dimensions. It is preferable for the photographed
wide image to be displayed without modification
even, for example, in the case of a video camera
- viewfinder. However, as the active matrix display
device using the monitor has a usual normal
standard aspect ratio, projection is not possible
without modifying the picture.
When displaying a wide standard image as a
normal standard picture, it is necessary to
compress the image in the longitudinal direction.
In this case, remaining portions occur at the top
and bottom of the normal standard picture. In order
that the entire picture is easy to see, it is
preferable to show a dark level background at the
remaining portions. A normal standard active matrix
display device has 225 lines, in, for example, the

case of a half-line structure. It is necessary to



signal for 169 horizontal lines is to be—witttentnthetinme allotted to

225 lines, the tinme remaining to wite a_dark ﬁi naIRt t.he remai ni ng

" portions is conparatively short. In this ) e} o8 = 56
horizontal |ines for the dark signal hav‘gjﬁimﬂ?ﬂml{ﬁito the top and
bottom For exanple, as 225 horizontal Ii I dina half-line

structure for the case of an NISC standard where there are 262.'5 scanni ng
lines per field, a time corresponding to 37.5 horizontal scanning lines is
provi ded aonmpress sthbai b9 169 dlorizontakatdnaserin t aecdardancegnal i s
witten utilizing this overscanning, period, a dark signal corresponding to
56 hori zoftidth| thes arpect Fatko tdamensiorst sprafdi®otas iwhargeri od of
time correspopding to 37.5 horizontal _scanning_lines. This period of tine

i s theref & SWtERpEEANYArds HIAGS ch. O3 OF T INVENRER It s
i pl 2y dEATRLaia oL 59 HRTH A R LdBSE ahdald e UF 35 LR alhor mal
11705 et PLnE ATToEtRe Fo FoR 1 insk.  ERe KA p8BRRARA i on 10
provi de ag AkLyR ™t Tyl 3 fokbe ererABhG 1 il | hbRE RS keSl N3l 2t
comparatively short. In this short time, 28 x 28 =
56 horizontal lines for the dark signal have to be
written to the top and bottom. For example, as 225
horizontal lines are allotted in a half-line
structure for the case of an NTSC standard where
there are 262.5 scanning lines per field, a time
corresponding to 37.5 horizontal scanning lines is
provided as an overscanniﬁg period. In the case
where the dark signal is written utilizing this
overscanning period, a dark signal corresponding to
56 horizontal lines has to be written at the top -
and bottom in a period of time corresponding to. -
37.5 horizontal scahning lines. This period of time
is therefore complétely insufficient.
SUMMARY OF THE INVENTIOMN
It is therefore an object of the'present
invention to provide an active matrix display
device capable of displaying wide standard pictures

on a normal standard display device without



portions occurring at the top and Rt &l fRGR I&J ongi tudi nal direction

. of -the screen when a wide standard 1| yon a normal standard
screen. According to the present |ﬁmﬂﬂ*ﬂnu er to achieve the

af orenenti oned objects, an active evi ce conprises a
plurality of pixels, a vertical scanning circuit, a horizontal scanning
circuit and a thinning-out circuit. The plurality of pixels are arranged in
a matrix on g normal standard screen. The vertical scanning circuit is for
sequent i APEISEIRRELAG -pi xel s every line. The horizontal scanning circuit

is for witing_single hgrizontal period portjons of a wide standard i mage
signal for sel €&t éf 1&n ‘érg%% degtd Qpﬁetm RERSEBH IRYentians for -

ot i kg PR EAR! e B, st R LAY e SR BB TR T ot he
v o e el OB A ST R BRI B8 BB GO esoec
[o17) o POSTIRHS Sebiii ool o, b/ ind BB Pl A GRS (e
and the vephiSdudfaan B eéEibh of the screen when a wide

-standard image is shown on a normal standard

screen.

'According to the present invention, in order to

achieve the aforementioned objects,.an active

matrix display device comprises a plurality of

pixels, a vertical scanning circuit, a horizontal

scanning circuit and a thinning-out circuit. The

plurality of pixels are arranged in a matrix on a

normal standard screen. The vertical scanning

circuit is for sequentially selecting pixels every

line. The horizontal scanning circuit is for

writing single horizontal period portions of a wide

standard image signal for selected lines of pixels

. and the thinning-out circuit is for controlling

timing of the vertical scanning circuit sequential

selection and thinning-out a prescribed number of

horizontal period portions from the wide standard

image signal in such a manner that wide displaying

compressed in the longitudinal direction of the



in such a manner that a dark signal is witten to remaining portions
| ef.t -over at the top and bottom of Thii&h&CH#8BnReplhide® W de di splaying at a

hi gher speed than the speed of the i he control circuit may
provi de a hi gh-speed cl ock signal atMJﬂ!‘EﬂﬂlU“L|u ng the dark signal
and drive the horizontal scanning ci i cal scanning circuit.

The control circuit may drive the horizontal scanning circuit at nornal
speed and sanple a dark signal at signal |ines connected to each row of

pi xel s whiserebn s t¢arkiedamitng circuit is halted, and then drive the
vertical scanning circuit at high speed and sequentlally select and wite a
dark signal to Bherastivedispbay deyige mayefurtherxohncduderauit may

drive the vertical scanning circuit at _high sgeed and_ sequentially sel ect
and write eorbrelsigiecuis £on centred ingecher hoxbrontmk while the
hori zontal scannping cjrcuit is in a conduclln% state and sijul t aneously

This is t IRCIRBLEGE REHECYREeaNGhEhe asdaf@%ngnﬂl%?uytgnal | i nes

connected to each of the ro of pi x Is Ati m ener a f provi di ng
S ng. of s SUED 2 yidkned Hik hngark Gty S HEFirdEm €chnn ng

cireuit fordokyiod MEEtons left-over at the top and bottom
of the screen during wide displaying at a higher
speed than the speed of the image signal.

The control circuit may provide a high-speed
clock signal at the time of writing the dark signal
and drive the horizontal scanning circuit and
vertical scanning circuit.

The control circuit may drive the horizontal
scanning circuit at normal speed and sample a dark
signal at signal lines connected to each row of
pixels while the vertical scanning circuit is
hglted, and then drive the vertical scanning
circuit at high speed and sequentially select and
write a dark signal to a prescribed number of pixel
lines.

The control cifcuit may drive the vertical
scanning circuit at high speed and sequentially
select and write a dark signal to a prescribed
number of pixel lines while the horizontal scanning

circuit is in a conducting state and simultaneously



arranged in a matrix, conprises first, second and third timng circuits.
The: first timng circuit provides ﬁigghgéyaggem(ﬁ,&agnal to the verti cal

scanning circuit and sequentially s [ t each line. The second
timng circuit provides a second ti ﬂlg!lmlﬂﬂuﬂ |at he horizontal scanning
circuit and wites single horizontal w de standard i mage
signal for selected pixels. The third tim.ng signal providing circuit
provides a third timng signal to the vertical scanning circuit and
control s samplei ag ddirkhslgaaleratakbigmalt Linesndcohnediedi Bg- out of a
prescri bed nunber of horizontal periods froma w de standard inage signal
The activeaghrof &bl vowsewico®elsurther conprise a control circuit for
controlling in_an jrregular manner thé horizontal scannipg circuit and the

vertical scannPhd-HPLBG CERL¥AEOYa dBPK PR diBIWGEMERTt 0 remai ni ng
portions |left-oyer at the top and bottom of the | ongitudinal direction This
is the reﬁm\iﬁt Lt Vex panl PFARELRI r E& K AL ?ﬁ%té? speed than the
speed of the inm i gnal _when wi de di.splaying. .A.vertigal .thinning-out

t echnol og QE}%Bgﬁﬁ;j ?P§ﬂ¥&9iQ%FﬁHPiEQQéFsgﬁﬁy%ﬁgiEéﬁﬁiﬁr@ a screen in
accor danc e iy ehOrs ;@b 1% "5 BRb- Y S04°EY ¥ AnsBRREM ddlk! 0 o 42

and wi de
third timing circuits. The first timing circuit

provides a first timing signal to the wvertical
scanning circuit and sequentially selects pixels at
each line. The second timing circuit provides a
second timing signal td'the horizontal scanning
circuit and writes single horizontal periods of a
wide standard image signal for selectéd pixels. The
third timing signal providing circuit provides a
third timing signal to the vertical scanning
circuit and controls the timing of the sequential
selection and the thinning-out of a prescribed
number of hbrizontai periods from a wide standard
image signal.

The active matrix display device may further
comprise a control circuit for controlling in an
irregular manner the horizontal scanning circuit
and the vertical scanning circuit so that a dark
signal is written to remaining portions left-over

at the top and bottom of the longitudinal direction



" signal mxed with the inmage signal is w

ratio 4:3 is used for wi de displaying (fﬁ“s o of 16:9, a dark
rtlcal hi gh- speed
scanning to the remaining portions (blan curring at the top
and bottom of the screen. BRI EF DESCRI PTI O\I OF THE DRAWNGS FIG 1 is a

bl ock di agram showi ng the overall structure of an active matrix display
device for the present invention; FI.G 2 is a block diagram showi ng an
exanpl e ofof thsplsgreencht la:ofqbsten?etspeﬁd thamcthee speedxodi spl ay
device shown in FIG 1; FIG 3 is a,scale drawing for describing the
oper at i on Bhet pmage | vegnads Whem sWiee SREaHa-in FIG 1. FIG 4 is a

Gark Thi s Te ¢ 1A VeptddambehiRBa i reat f%re@meéfgg%”gl%a%ppﬁﬁ%é' 515 a
circuit diagram for, describing ajthi out operation; FIG .S a wave
di agr am fc}?gdég'cﬁ%q’:mj e g t%‘f%%ﬁn‘#ﬁﬁp Y%%%Vé??@ﬁl FHEg # %Cﬁeﬁnm ng chart
for desc“bﬁng c!&:erdance with, for example, a normal standard

aspect ratio of, for exanple, 16:9 is ach| eved V\hfT a_screen of aspect

of an aspect ratio of 4:3 and wide displaying of an
aspect ratio of, for example, 16:9 is achieved.
When a screen of aspect ratio 4:3 is used for wide
displaying of an aspect ratio of 16:9, a dark
signal mixed with the image signél is written using
vertical high-speed sca{nning to the remaining
portions (blank portions) occurring at the top and
bottom of the screen. . |
BRIEF DESCRIPTION OF THE DRAWINGS
FIG. 1 is a block diagram showing the overall
structure of an active matrix dispia& device for
the present invention; |
- FIG. 2 is a block diagram showing an example of
a display panel incorporated into the active matrix
display device shown in FIG. 1; |
| FIG. 3 is a scale drawing for describing the
operation of the active matrix display device shown
in FIG. 1;
" FIG. 4 is a descriptional view showing an

operation for mixing an image signal and a dark



same thinning-out operation; FIG 8 is a timng chart for describing the
dark signal high-speed witing operation; Tl fheet fa h show ng the

rel ati onshi p between the applied voltage a ﬁaﬂ sion rate, for a
di splay panel; and FIG 10 is a circuit'di not her exanpl e of
a structure for t he display panel shown in FIG 2 DETAI LED DESCRI PTI ON COF
THE PREFERRED EMBODI MENTS First Enbodi nent The followng is a detailed
description, with reference to the diagrans, of an appropriate enbodi nent
of the presigmhalnvention. FIG 1 is a block diagram show ng the basic
construction of an active matrix display device for the present invention.
As shown in th&Xeawbnd.s tdi sircniie daagrani fpragessyithing egui pped with
a display panel 1, a decoder/driver 2 and,a timng generator This is the

replacene@hxmménqanuﬁ operatiQngr] 3. The display panel 1 i s equi pped
with a screen 11 which obeys a norpal standard (in thls exa an aspect
ratio of 4:3). EXGuI 6i |§-IS c@-t‘p’a&ﬁ pimgamz Lex dessagdd tr|x at the

screen 11. .\Wde,di spl a |s carrl ed out at the screen 11 vvhen a wde
st andard hi@%i@-e%&#% PBét ratio of 16:9) inmage signal Vsig is

| nputted at th%f&?p5a{s a tlming chart for describing the
same thinning-out operation;
| FIG. 8 is a timing chart for describing the
dark signal high-speed writing operation; |
FIG. 9 is a graph showing the relationship
between the applied voltage and the transmission
rate, for a display panel; and
FIG. 10 is a circuit diagram showing,anothér
example of a structure for the display panel shown
in FIG. 2.
DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
First Embodiment
The following is a detailed description, with
reference to the diagrams, of an appropriate
embodiment of the present invention. FIG. 1 is a
block diagram showing the baéic construction of an
active matrix display device for the present
invention. As shown in the drawing, this active
matrix display device is equipped with a display

panel 1, a decoder/driver_z and ‘a timing generator



panel 1. In this exanple, the display panel 1 is a full color type, which
takes as input the inmage signal Vsig. This Thi t Has BeeyRe % is divided up
" between each of the primary colors red, gree “u e di splay pane
i's equi pped with a vertical scanning circuit tially selecting
single line portions of pixels and a horizontal scanning circuit 15 for
witing single horizontal period portions of the wi de standard i nage si gnal
Vsig for selected single Iines of pixels.12. Further, a thinning-out neans
i's incorpad3at ethe displagy ipanédl 1sdamrequippadiwith 0 sdaeen Mhg of
sequential selection is controlled and a prescribed nunber of horizontal
portions awkich molaysua mamabestiatdardnddmd thihge estiagmaleysian This
‘makes wi de displaying conpressed in the |ongitudinal direction of the
screen posasbeet mrtipsgfayd pahel A snpblibpdd ety Tafs niskehs deébl acenent
sheet Dat e: 10 for exgnple, a 13.5 V power supply vaoltage.. A
decoder / drd¥%er aryargeddddbdrmpkriXvatehthe ssieeel iyl a Vg’e/d&)wer suppl y
and a driver part which is powered by a 12V, power supply. The decoder part
decodes a %ﬁpiraﬁ’ai‘}m? o) W%&nﬁbﬁq @ty ks %‘Fﬁ%@?‘ ‘J‘I)ﬁDEél%‘d &xtracts a
umi nance o} 8% s AT ERES Ldihie, WLLRUAN ST G SV

16:9) image signal Vsig is inputted at the display

|_\

panel 1. In this example, the display panel 1 is a
full color tYpe, which takes as input the image
signal Vsig. This image signal Vsig is divided up
between each of the primary colors red, green and
blue. The display panel 1 is equipped with a
vertical scanning circuit 14 for seqﬁentially
selecting single line portions of pixels and a

" horizontal scanning circuit 15 for writing singlé
horizontal period portions of the wide standard
image signal Vsig for selected single lines of
pixels 12. Further, a thinning-out means is
incorporated in the horizontal scanning éircuit.14
so that timing of sequential selection is
controlléd and a prescribed number of.horizontal
portions are thinned out from the wide standard
image signal Vsig. This makes wide dispiaying
cémpressed in the longitudinal direction of the

screen possible. The display panel is powered by,



separated fromthe conposite video signal VIDEOis transmtted to the side
of the timng generator 3. The inage siTyia&8heets BeenfRemwdved s al ternated in
response to an inversion signal FRP inpu timng generator 3 is
split up with regards to each of the col and blue, and is
provided to the side of the display pane ) e timng generator 3 carries
out timng control so as to generate various timng signals based on the '
synchroni zati on signal SYNC and provide these signals to the display panel

1. i.e. aforskxanpld, Shond , § VT Pidr Sk8pply WPELt¥§E. and verti cal

cl ock signals VCK1 and VCK2) is provided to thé vertical scanning circuit
14 and a singl el deeodut)AriverPiXehasi 31 hswedéradartseihicdd. id\l so, a

second timng signal i.e. the horizontal start signal HST, horizontal clock
si gnal HCglowerelk hpraz6M dowencsupmhyl ahiBka, disiFers gactt he repl acenent
sheet Dat e: provided to the horizontal scanning circuit 15, and a single

hori zont alwlpkchod sppowered wneawl@d pewdnr supplge. sThealdagogers witten
for the selected single |ine of pixels 12. Further, a thinning;qut signal
ENB i s pr@areddesadesyan iestresnaddingiepusted eomposide [19€0 ni ng

signal, the timng of the sequential selectign is con{roll ed, g.grescribed
nunber of SHERadnMVADERr AR RFEresEsr@ luminance signal an

chrominance signal. A synchronization signal SYNC
separated from the ccmposite video signal VIDEO is
transmitted to the side of the timing generator 3.
The image signal Vsig which is alternated in .
response to an inversion signal FRP inputted from -
the timing generator 3 is split up with regards to
each of the colors red, green and blue, and is
provided to the side of the display panel 1.
The timing generator 3 carries out timing

. control so as to generate various timing signals
based on the synchronization signal SYNC and
_provide these signals to the display panel 1. i.e.
a first timing signal (vertical start signal VST,
and vertical. clock signals VCKl and VCK2) is
provided to the vertical scamning circuit 14 and a
single line portion of pixels is sequentially
selected. Also, a second timing signal i.e. the
horizontal start signal HST, horizontal clock

signal HCK1 or the horizontal clock signal HCK2, is

10



t hi nned out fromthe w de standard i nagesi-gnal—Vstg—and w de di spl ayi ng

conpressed in the longitudinal direction of the scyeen is carried out. In

addition, this timng .generator 3 has T Bepit ¢ arly controlling the
hori zontal scanning circuit 15 and/or t ﬂ I’| nning circuit 14 so
that a dark signal can be witten for al ning portions at the

top and bottom of the screen 11 in the longitudinal direction when w de

di splaying, at a faster speed than that of the image signal Vsig. In this

exanpl e, Ppuavidsdned thephomizedtal tscdmnimgyectirgoalt \Bbg amtl provi ded

to the display panel 1. The tim ng generator outputs a select signal SLT

for contr@ |$hpoiliee honbeontiadn perikd waerbiongf the Middark signal .

This select signal_is made Qhased on the select signal Thig is the

repl acerrerﬁt@ﬂ%@ﬂfdaa}@ge signal ¥gd g Hes Whakitsn zﬁ??or&k‘? gnal SYNC and,
ted within a horizant ed_on an overscanni ng

f | [ b

pce);i gééngﬁe%%ég%&ﬁ%%&iﬁr &Hrﬁ%ooﬁn% %Bﬁél'gi d-éggheérhe Yecoder/driver 2
d.gl ' ; t | ect si SLT t0.

pbtween | dbtaRmdHeTEl SiEhaT BB, AB - Eai ARl 0 (B, Vet BT YGecoder

driver 2. gcamming circuit 14 as the third timing signal, the

timing of the sequential selection is controlled, a
prescribed number of horizontal period portions are
thinned out from the wide standard image signal

_ Vsig, and wide displaying compressed in the
longitudinal direction of the screen is carried
out. In addition, this timing generator 3 has means
for irregularly controlling the horizontal.scanning
circuit 15 and/or the vertical scanning circuit 14 -
so that a dark signal can be written for all of the
remaining portions at the top and bottom of the
screen 11 in the longitudinal direction when!Wide
displaying, at a faster speed than that of the
image signal Vsig. '

In this example, a dark signal is pre-mixed
with the image signal Vsig and provided to the
display panel 1. The timing generator outputs a
select signal SLT for controlling the'composition
of the video signal and the dark signal. This

select signal is made based on the select signal

‘11



-FIG 2 is a block diagram show ng an exanpie of a specific structure for

the-di'splay panel shown in FIG 1. As descrjhefl.piSuta

A
- panel 1 is equipped with a screen 11, and i'n ls 12 are
arranged in an array. In this exanple, only Hmamm ﬂs shown for the .
sake of sinplicity. This pixel 12 is constit : te liquid crystal
Rows of gate lines X and columms of signal lines Y.are arrayed so
as to cross each other. The various pixels 12 are then arranged at the
poi nt s whesETt herd WweheasiresheonizatAdi sighbD (S¥NGi ahdr, Toto be used
for switch- driving is also integratedly fornmed. The gate el ectrode of the
thin fil mexampls oroltput et etthdnt @ shovizesyaidi pegraack basedX, the

cell LC.

source el ectrode is connected to a correspondi ng signal

drai n el e@modn iovevsgaondngHperiiod .hdAn ephadeogawihebt Dat e:
corresponding end of the liquid crystal cell LC._ The_other énd of the

liquid crpxevided ot thegmputeside Lf opbesdeseder!dydarend2a desired
opposi ng voltageé\égl\ﬂgis appljed. Each gate lipe X is connected_to the
r

verti cal

connected to the video l'igpe 13 via th
suppl i ed iTRHeSS FR tvngl b

KBARPN

argeever between inputting the
video signal VIDEO and the dark signal to the
decoder driver 2. |

FIG. 2 is a block diagram showing an example of

a specific structure for the display panel shown in

'FIG. 1. As described previously, the display panel

1 is equipped with a screen 11, and innumerable
pikels 12 are arranged in an array. In this
example, only one pixel 12 is shown for the sake of
simplicity. This pixel 12 is constituted by a
minute liquid crystal cell LC. Rows of gate lines X
and columns of signal 1ines Y are arrayed so as to
cross each other. The various pixels 12 are then
arranged at the points where the two parties crosé.
A thin-film transistor Tr to be used for sﬁitch—
driving is also integratedly formed. The gate
electrode of the thin film transistor Tr is
connected to a cbrresponding gate line X, the
source electrode is commected to a corresponding

signal line Y and the drain electrode is connected

12

Spldced t he di spl ay

line Y and the

13 to a

peefy 1 resPansRrtaak ?eﬁﬁ}ﬁgtgﬁﬂgmake Yis
rl_f)ri zont,al ustv%'tch W so that the



recei ved. Each horizontal swtch HSWis cont+etted—so—as to be opened and

closed by the horizontal scanning circuit 15, The ver Le% I 18 anning circuit
" 14 operates based on the signal's VST, VCKL adys via the |evel
conversion circuit 16. i.e. the vertical scannU m[u sequentially
transfers a vertical start signal VST in accor tical clock
signals VCKI and VCK2 which are of opposite phase and generates for each
stage and outputs to each gate line X selection pulses [err] . . . [err]
The t hi-n- ftonmat cowsresponitimgeendat ctheediiquidspeaystad thelsl gate pul se
[err] and a |line of inmage pixels 12 is sequentially selected. On the other
hand, the 1h6ri The otbexnend ofr thia libdoper atmgstalr egpbhsECG dis he
signals HST, HCK1 apnd HCK2 inputted via the same |evel This is the

repl acemerfOBREGted O an pppesiaEiekectrade asd A deshyasri zont al
scanning circuit, 15 se Egntiallé transfers,a horizontal start pulse HST in

accor danc PRPPF IR | YBMLATR | Hekls igh ARPHERE -a RFRKIAHS chile Bf

opPOs! e WSSOI RULPLS e (R Iy Sea oy gntal pueh HOWLs

' mage sl ongh ¥Rl SNRLLIBInG 2 LR i N itk 'Y SAMUSEnaL RSN
to the video line 13 via the horizontal switch HSW
so that the supplied image signal Vsig can be
received. Each horizontal switch HSW is controlled
so as to be opened_and closed by the horizontal
scamning circuit 15. o

The vertical scanning circuit 14 operates based
on the éignals VST, VCKl and VCK2 inputted wvia the
level conversion circuit 16. i.e. the vertical
scanning circuit 14 sequentially transfers a
vertical start signal VST in accordance with
vertical clock signals VCK1 and VCK2 which are of
opposite phase and generates for each stage and
outputs to each gate ‘line X selection pulses &,
D, . . ., ®y. The thin-film transistor Tr opens
and closes in response to this gate pulse ® and a
line of image pixels 12 is sequentially selected.
On the other hand, the horizontal scanning

circuit 15 operates in response to the signals HST,

HCK1l and HCK2 inputted via the same level

13



of the signal lines Y. The sanpl ed i nage signat—Vsig s witten to the
liquid-crystal pixels 12 via the thin-fil m_}hrisasrﬁgeitﬁgs

T
conducting state. i.e. the horizontal scannii
in a horizontal period of the inage signal V%ﬂﬂﬂu “
pi xel s 12. The present invention is characte

circuit 14 and a thinning-out circuit 17 being provided between the display
In this exanple, this thinning out circuit 17 is constituted by

panel 1.

two i nput/coBvensionANDapuEt el 6nedt.e 1 8theohioisizahtaic s cénhiecst ages

for the gate lines X The output_ of each AND gate elenment 18 is connected

ed

ﬂ@ich is in a
radual ly writes
Ifected l'i ne of
I cal scanning

to a corrcSpBRMILty 2t sequentdadlyo trarsfersha impuizontahal s of the AND
gates 18 is, connected to a corresponding stage_of the This is the

repl acenertt@kte®Puhse: HST 1in \aeecpegancanwity forieental mdosther i nput

t er m nal

f.the AN [ t hi n- [ I, ENB : i ded vi
the | evel O%:béﬁlg'nlﬁ 3#9%&-?%&% I'i(gﬁgll\é’ Si,c h%‘lfévo Ic;slé ngﬁ-&q %g&hg a\é!t ?ve
' h in FIG 1.is d i bed with f to FIG
B8l ofiEtieans: iy Ing, ol de oA’ HokiEoht Al St €3he: na

rnally to

mat
3.
the

rix di
In the

HSW is controlled to open and close in accordance
with this sampling pulse and the image signgl Vsig
provided via the video line 13 is sampled at each
of the signal lines Y. The sampled image signal
Vsig is written to the'liquid—crystal pixels 12 via
the thin-film transistor Tr which is in a
conducting state. i.et the horizontal scanning
éircuit 15 gradually writes in a horizontal period
of the image signal Vsig for the selected line of
pixels 12.

The present invention is characterized by a
vertical scanning circuit 14 and a thinning-out -
circuit 17 being provided between the display panel
1. In this example, this thinning out circuit 17 is
constituted by two input/one output AND gate
elements 18 provided at each of the stages for the
gate lines X. The output of each AND gate element
18 is connected to a corresponding gate line X.
Also, one of the input terminals of the AND gates

18 is connected to a corresponding stage of the

14



decoder/driver 2 obeys the w de standard forHDTV €tc., and includes ‘i nage

I nformati on having an aspect ratio of 16:9Thi } REim&d €en 11 provi ded
‘at the display panel 1 has an aspect ratio | S supposed that
the video signal VIDEOis inputted to the dﬂi N Ir t hout
[ |

nodi fication after decoding, an inmage el ongd gi tudi na
direction of the screen is displayed. To resolve this point, in the present
i nvention, a prescribed nunber of horizontal period portions are-thinned
out from t heewmtileadt acandinhgags sédiel 11 oThy Jrhatoh et | oned
thinning- out circuit 17 and w de di spl ayi ng whi ch has beén conpressed in

t he | ongi t de@rmindilr ef i theoANDheystesen 8l résedarad ed elinJIbus i s to say
that the actjive matri x display device of the present invention is equipped
with a verSigmalcENB mrovided wie the deeveht comeersiotd t hi nni ng- out
function and the,image can be conpressed to 75%in the vertical direction
by thinnin&%iﬁubﬁe rizontal line in four. The thinning-out is at a rate
of one in three jn the case of the PAL standard. Wen the image is
conpressed in t tbngFﬁ@di%r@lle@PQﬁﬁtaonerﬁaﬁ nthg @REL¥e occurs at the

top and th t om,ef t.he sgreen 11.. Thes ortions afe witten wi_.th a dark
signm via&§ﬁ¥kﬁ display device shown.%ﬁ)FIG. 1 {s descrfbed

with reference to FIG. 3. In the present invention,
the video signal VIDEO inputted externally to the
decoder/driver 2 obeys the wide standard for HDTV
etc., and includes image information having an
aspect ratio of 16:9. However, the screen 11
provided at the display panel 1 has an aspect ratio
of 4:3. If it is supposed that the video signal
VIDEO is inbutted to the display panel without
modification after decoding, an image elongated in
the longitudinal direction of the screen is
displayed. To resolve this point, in the present-
invention, a prescribed number of horizontal period
portions are thinned out from the widé standard
image signal Vsig by the aforementioned thinning;_
out circuit 17 and wide displayihg which has been
compressed in the longitudinal direction of the
screen 11 is carried out. This is to say that the
active matrix display device of the present

invention is equipped with a vertical scanning

15 |



speed vertical scan. For exanple, when- %he~screen‘r§‘6f—5h NTSC st andard
hal'f-1i’ne construction, 225 horizontal n asB&ﬂﬁL If one |line of
every four is thinned out, the overaII Eﬁ m {ZﬁﬁQ at the top and

bottom i ncl udes 56 horizontal | i nes.
up the image have to be witten in the ti

there is

fromthe

hori zont aFONRRESSREr &V Hhatnt Shee EeF 1@@14 firecsion
correspondj
i nvent i on

. the over
that of t

tal lines which nmake
the 225 |i nes,

little tinme remaining for witing the inmage signal. For exanple,
in the case of the NTSC standard, 262.5 scanning |ines are included per
field butthirmimg-osterfunction anst stenimageerean, behi ch is excl uded

actual time for witing the imge signal. Witing for 56

ni ng peri od
hp tp 37.5 . lines. .  In,order o overqone this, in the present

ng oML r@}ﬁé&‘éﬁéﬁp t1iaeein fourihdh@rk signal for

kb.renalnln art 19 is wittep at algr whi ch | hi gher than

118 @kt @ TR Rt PRGN

Ry Ahe hﬁage si gnal

and t he

and the d Si ve anni ng thi nni ng-out operati on,

dar k signgééﬁ?dﬂgatbg% %#%éaéﬁifatlon w || be described in detail with

reference to FWﬁerfl t%ﬂéOhl_ﬁBdéO Fé%oﬂlgre@s%dll hs tfhécal e draw ng
a

expressi ng t he Opéer

i ng
longitudinal direction, a remaining portion occurs

at the top and the bottom of the screen 11. These
portions are written with a dark signal via a high-
speed vertical scan. For example, when the screen

is of an NTSC standard half-line construction, 225

horizontal lines are included. If one line of every

four is thinned out, the overall remaining part 19
at the top and bottom includes 56 horizontal lines.
As the 169 horizontal lines which make up the image
have to be written in the time allotted to the 225
lines, there is little time remaining for writing
the image signal. For example, in -the case of the
NTSC standard, 262.5 scanning lines are included
per field but 37.5 are taken for the oversqanning
period, which is excluded from the actual time for
writing the image signal. Writing for 56 horizontai
lines therefore has to be carried in the
bverscanning period corresponding to 37.5 lines. In

order to overcome this, in the present invention,

16



conditions of the analog switch 4 shown in FIG 1. As shown in the draw ng,
an-actual image signal waveformis provi d@bis8leetdheBeh Re nput term nal s
of the analog switch 4 within a single hori (1H). A fixed

| evel dark signal made using a resistance di inputted to the
other input termnal of the analog switch 4. The analog swtch 4 is
controlled to be opened and cl osed in accordance with the select signal SLT
outputted fromthe timng generator 3 so that a dark signal is inserted

i nto bot htiieledark tHigral ufloy ndye evegrdl baveainifigepdartk $Pgnal is
therefore inserted during the overscanning period. FIG 5 shows an exanpl e
of a specilld wsiltberuat oa speedrwhiah sicanhiighes rechan thatoaf in FIG
2. As shown in,the drawing, the vertical scanning This is the repl acenent
sheet theimage sigralenstitut ed by multi-stage connected D-type

flip-flops (hereinafter referred,to as_DFE's). Foy ease of undersfanding,
only DFF's cor N??ﬁbndr‘h-& PIRRTAOR QE BixING h‘!éﬁ%i‘%‘}?-%?aﬁé shown in

S e T L T T I
[ S Vi \Y ' ,
Lok, ah BBt - AR LA SN e S Hgmererl o e

speed writing operation will be described in detail

with reference to FIG. 4 through to FIG. 10. FIG. 4
is a scale drawing expressing the operating
conditions of the analog switch 4 shown in FIG. 1.
As shown in the drawing, an actual image signal
waveform is provided to one of the input terminals
of the analog switch 4 within a single horizontal
period (1H). A fixed level dark signal made using a
resistance divider etc. is inputted to the other
input terminal of the analog éwitch 4. The analog
switch 4 is controlled to be opened and closed in
accordance with the selgct signal SLT outputted
from the timing generator 3 so that a dark signal
is inserted into both sides of the actual image |
signal waveform. The dark signal is therefore
inserted during the overscanning period.

FIG. 5 shows an example of.a_specific structure
of the vertical scanning circuit 14 shown in FIG.

2. As shown in the drawing, the vertical scanning

17 »



scanning circuit 14 and the screen 11.-As—descri-bed—abeve, this

t hi-nni ng-out circuit 17 is constituted by AND gate el enents 18 provided so
as to correspond to each stage. A pul sef® S ding DFF is
inputted to one of the input termnals oﬁ e elenent 18 and a

t hi nni ng-out signal ENB is provided to t termnal. Also, the
output termnal of an AND gate el enment 18 is connected to a correspondi ng
gate line X. Next, the operation of the structure showmn in FIG 5 is

descri bed iitduief diente tonEtGtiitedhby el ybrtiteate statineced s
transferred to the Ath DFF, VCK1 and VCKZ are tenporarily halted and a
pul se DA IDtyea fdiigy-hfPopiss (hepeinadtiermmefiertted toe &lw repl acenent
sheet Dat e: 19 Ath DFF. In synchronization with this, alow active

t hi nni ng- ORF 58 jnalFanpasei mfutundiers temelimp, gend e BREHiss 18. The ef f ect
of this is that thgufptential of the gate line_X corresponding to the Ath
st age becSEresronstingieteathe 1Atk stage andi Ehe fbhkihFtadeenporarily
halted only for, a perjod 1H due to this operation. This is the thinning-out

peri od. FEXe 7showa ini Fiecfxawiidw A MNLAPPES AlBPVEre BaBecti on

ul se sequentjally outputted froom , .. : .
P qvert:Lca sC ing circuit 14 transfers the vertical

start signal to each stage in accordance with the
vertical clock signals VCK1 and VCK2 and outputs
select pulses. In this exampie, the thinning-out
circuit 17 is inserted between the vertical
scanning circuit 14 and the screen 11. As described
above, this thinning-out circuit 17 is constituted
by AND gate elements 18 provided so as to
correspond.to each stage. A pulse from a
corresponding DFF is inputted to one of the input
terminals of each AND gate element 18 and a
thinning-out signal ENB is provided to the other-
input terminal. Also, the output terminal of an AND

| gate elemént 18 is connected to a corresponding
gate line X.

Next, the operation of the structure shown in
FIG. 5 is described with reference to FIG. 6. When
the vertical start signal is transferred to the Ath
DFF, VCK1l and VCK2 are temporarily halted and a
pulse DA having a width 2H is outputted.from,the

18 -



the vertical scanning circuit 14. As described above, vertical scanning is
hatted for a period 1H after the sel egfisRi: lRid'BSK Rephaded OUt PUtted fromthe

signal transfer is blank and nothing i

Ath stage and thinning out is carried Elﬂj
drawi ng-out period has el apsed, the se

I's time, the inmage
4 #MEHH he .screen. After the
| !

[err] for the next

stage is outputted. In this way, the inmage signal can be thinned out by
tenporarily halting the vertical scanning at a rate of one in four.
is a tinm dkhBFF.sHm sgnthrombgatdiagmavisti tihigs pper diownacEheeviting
operation for normal displaying.at an aspect ratio of 4:3 is described so

that the pheseningmortishigmal fENBt ikhi snputitied repl shendAlDspate

more easily understood. After a prescribed overscannin
a vertica€lgments dfy The affeche of nthisgdserthat the nputted to the

verti cal /
sequent i aRGteREAHde Rk dtheeOpt® panadKi FOXFREDORA

verti cal

scanning circuit 14. This_vertical start siamal VST is

3BG P wWERE t he

FIG 8

20 be

peri od has el apsed,

lL.gck_signal. VCK1 and .th i Lse i tpytted. Singl
nor i zont aRErFEAdSRSCAESS GHRL| Rlgd e oRAE b e¥BndI e 0 a line

portion o
by inp.uttiR’

period 1H due to this operation. This is the
thinning-out period.

FIG. 7 is a timing chart showing the waveform
of the selection pulse sequentially outputted from
the vertical scanning circuit 14. As'described
above, vertical scanning is. halted for a period 1H
after the selection pulse F, is outputted from the
Ath stagé and thinning out is carried out. buring
this time, the image signal transfer is blank and
nothing is written on the screen. After the
drawing-out period has elapsed, the selection pulse
Fa+s1 for the next stage is outputted. In this way,
the image signal can be thinned out by temporarily
halting the vertical scanning at a rate of one in
four. : B

FIG. 8 is a timing chart showing the image
signal writing operation. The writing operation for
normal displaying at an aspect ratio of 4:3 is

described so that the present invention may first

19 |
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signal Hfromthe tim ng-generator to thehorizontal—seanning circuit 15

si gnal

every 1H period. On the other hand, i.de_di spl.ayj ng at an as
of 16:9, first, the input timng of t Shelf et een R %/ 'signal VST is
shifted to the head of the overscanni ﬂ H his time, the clock

VCK1 has not yet been provided al scanning c

is held in a halted state. Next, the thinning out signal ENB goes
active and the horizontal start signal HST is inputted to the hor

scanni ng e avtreorddidly nihdarsttsodd Afiteds a peugddrdbedis, the dark

thinning-o¥t signal ENB returns to a high_level for 2H to 4H the

scanni ng &

is wittep . fo three lines of pixels while the horizontal ,scannin
15 is ha|ﬂgag§¥%oa in synchgoﬁiza@@on with the’¥ertigal J

clock signal VCK1l and the selection pulse is

pect ratio

ircuit 14
| ow
i zont al

signal conponent included in the inmage signal Vsig is sanpled at each

si gnal |i merseanning iperied: has eplapeeeht ahverttatal: sta?t

capaci tance conponent of each signal lineis charged. However, as the

vertical Sd&mRhgVET diremi thealttisi nghgesmmaedrddrsk snpuditednponent is

nQ@ witten to the pixels. The signal |ine capacitance conponent is |arge

when conp&h® VRTEiosd gasning coapdbedid of ThAS prestaCaNext, when the
verti cal

1Signas. W¥STehSasaguenhladdon bransfensed §RRY conponent

circuit

outputted. Single horizontal period portions of the

image signal corresponding to a line portion of
pixels can therefore be sequentially written in
synchronization by inputting the horizontal start
signal H from the timing generator to the
horizontal scanning circuit 15 every 1H period.
On the other hand, when wide displaying at an
aspect ratio of 16:9, first, the input timing of
the vertical start signal VST is shifted to the

head of the overscanning period. At this time, the

clock signal VCK1l has not yet been provided and the

vertical scanning circuit 14 is held in a halted
state. Next, the thinning out signal ENB goes low
active and the horizontal staft signal HST is
inputted to the horizontal scanning circuit on the
initial period 1H. As a result of this, the dark
signal component included in the image signal Vsig

is sampled at each signal line. i.e. the

20



HST remai ning |l ow. For this purpose a vertieal—etock—signal VCKL which is
twce or three tines as fast is to be inputted to the vertical scanning

circuit 14. It is therefore preferdgf H XFE€ the vertical scanning
circuit tenporarily at a high speed i H H ﬁ ‘operation of the
hori zontal scanning circuit 15 can b i ng this kind of dark

signal conmponent witing operation. Only having to nmake the verti cal
scanning circuit 14 high speed when conpared with the horizontal scanning
circuit lEapaeltesicabtemponait cofagadh ssigaad thiohet big | oad on t he
circuit side is reduced. A dark signal conponent is witten every three
This is t chargedcetowevaret dmtthe entjical2adeomingt aiindwiét and t he
af orenmentioned vertjcal scanning thinning-out is carried out, within the
i rage si gA8 haltedy jdieogasmled: dark &iensdi GPRENEAthas padked. . e.
VCK1 is hal t.ed one ti er ,4H periogd. Vertical _scanning i s .therefore
i nt er r upt ¥ Yee@Bs £ &3” hPAMEHS ou‘ﬁ'j@i Fianaipline ‘F%g/apé-rt%@'ﬂ peri od
only. An inmage sigPaL cqﬂgonent which is actyal l,y blank is transferred
duri ng t NEOTRPRERtodS TheZ DR, FB COMRRT SRR ShEnr oni zed wi th the
timing of Lhe (DLONNY QYhpoRed@he THPPLL1VSEken Hhlad] nenks
thinning-out signal ENB returns to a high level for
2H to 4H, the vertical scanning circuit 14 is
driven at a high speed and the dark signal
component is written to three lines of pixels while
the horizontal scanning circuit 15 is halted with
HST remaining low. For this purpose a vertical
clock signal VCK1l which is twice or three times as
fast is to be inputted to the wvertical scanning
circuit 14. It is therefore preferable to only
drive the vertical scanning circuit temporarily at
a high speed so that normal operation of the
horizontal scanning circuit 15 can be concluded
using this kind of dark signal component writing
operation. Only having to make the vertical
scanning circuit 14 high speed when compared with
' the horizontal scanning circuit 15 is a desirable
situation as this means that the load on the
circuit side is reduced.

‘A dark signal component is written every three

21



possi ble after thinning out. In this—way—thts—enbodiment utilizes the
capaci tance of the signal |'ines which fornlthe d|5ﬁla panel being much

- larger when conpared with the capacit capacity and hol ds
the signal |ine by sanpling the tenpor I

After this, while
the sanmpling is halted, just the verti

ircuit is driven at a
hi gh speed and a dark S|gnal Is.witten to a nunber of |ines of pixels.
During this time, the | oad accunul ated at the signal line is reduced as
fol | owi ng hozdezgrtal slainesard thieo.aforement bsnefowrerniBiad 9, the
rel ationship between the transm ssion rate T and the applied voltage Vis
non- | i nearstanndirgp| thimming-soute licetareied ahgewitdtin thep3 panel s
utilizing liquid crystals. As a result,_having a | ow applied voltage nakes
no diff er eb8ag€0 SIENA4s wrmtqumQypsxrm@nafS@@r@hgn@mmﬁanm@glo shows -
a further enbqdient suitable for peed witing of a black col or

si gnal . F%P?Fé@@(hﬁ$e§9&%ﬁ 9 %eepo&§ hsl§i hankte r@ﬁ@wﬁlmﬁlﬂQf 2 are

gi ven the ne refe e | s for ease.of under tandl In this
oxanpl e, (48 Pe TG CPPERRIAG 18 dHSERIGES: high speed. A

presc”t“xlﬂﬁnber(%ea'ﬁecédégstﬁe thinning-out signal ENB

goes low for a 1H period only. An image signal
component which.is'actually blank is transferred
during this 1H period. The inversion signal FRP is
synchronized with the timing of the thinning-out.
Reliable 1H périod inversion driving is therefore
possible after thinning out.

In this way, this embodiment utilizes the
capacitance of the signal lines which form the
display panel being much larger when compared with
the capacitance of the pixel capacity and holds the
signal line by sampling the temporary dark signalk.
After this, while the sampling is halted, just the
vertical scanning ciréuit is driven at a high speed
and a dark signal is written to a number of lines
of pixels. During this time, the load,accumulated
at the signal line is reduced as following stage
pixels are moved onto. However, as shown in FIG. 9,
the relationship between the transmission rate T

and the applied voltage V is non-linear for display

22



npl ed.
Specifically, the horizontal switch HSWco opened and cl osed

by the horizontal scanning circuit 15 i$s constructed froma transm ssion
gate conprising an N-channel thin- filmtransistor and a P-channel thin
filmtransistor. An inage signal Vsig including a dark signal conponent is
provi ded tpamsds tubidnisEngnldanedi exrystialks. | ABealXedyltonnecting the
earth connection termnals of the horizontal scanning circuit 15

t enpor ari | havdindeapdow apppigdrirel tagehamalees anonaitf Serencaatto [err]
24 termnal, the N-channel transistors form ng each of the transm ssion
gates and the eaxkedASHLAYoDOX tioRI t aneously. In this way, a dark signal
line is provided to all_,of the signal lines Y. Under these conditions, the
frequency 2E€LOHQ HHPOAMACRE 1 ai sed, the vertical scanning circuit 14 is

e o By o B £t EBotione sl ehe.
necessary 6 A1 4ceLRC 208! Be SEORTMRR SLLEULYGRGRIR 1Y 1 1 (he dark

Portions corresponding to portions of the structure

sequentially selected and a dark signal if? -t1e |l e the horizontal
scanning circuit 15 is turned on so that F e;‘w ignal lines Y
" connected to each row of pixels 12 are §i ﬁ i
L

in FIG. 2 are given-the same reference numerals for
ecase of understanding. In this example, the
vertical scahning_circuit 14 is driven at a high
speed. A prescribed nﬁmber of pixel lines are
sequentially selected and a dark signal is written
while the horizontal scaﬁning circuit 15 is turned
on so that dark signals at signal lines Y connected
to each row of ﬁixels 12 are simultaneously
sampled. Specifically, the horizontal switch HSW
-contro;led to be opened and closed by the
horizontal scanning circuit 15 is constructed from
a transmission gate comprising an N-channel thin-
film transistor and a P-channel thin film
transistor. An image signal Vsig including a dark'
signal component is provided to each transmission
gate via a video line 13. By connecting the earth
connection terminals of the horizontal scanning

circuit 15 temporarily to the power supply
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reductipn can be achieved in the load on ttieTircuit side. A nethod may
al so be adopted where high speed cl ock si gnf'ﬂ‘é ALSLSHRRRLAd O both the

hori zontal scanning circuit 15 and the verti rcuit 14 using,
for exanple, the circuit shown in FIG 10 _whq mml‘B“H!H | is witten at
hi gh speed. In this case, the system cl ock of _ nerator 3 shown
in FIG ‘1 may be nade twice or three tines: as fast and the frequencyof the
horizontal clock signals HCKL and HCK2 and the vertical clock signals VCK1
and VCK2 keymienaii sdhe Hvwehannel trasnsisseorshedrmingn eaehsode of the
horizontal scanning circuit 15 in particular is This is the replacenent
sheet Dat §he trensmirssison. ghtifansdofltheofnidre iBEN'as gesoni bed above,
according to the present invention, by applying_ vertical thinning-out to an
active maSimuldraneausdani cEnhililgy Wakor bl darkndakamnadr ddnewide
di spl ayi ng can, easily be achieved in,a sinple manner. |t thérefore becones
possi bl e Eoﬁ’a\ée‘i &&r @l P 5p FHoRAd delResplYay Endex itheF@ changed
over Ww thqut |Licati the circuit str e. en wi de displ ayi ng
i s cmwieﬁoﬁﬁi ogsno#ﬁ% £¥§ﬁ$§QFY 3 Wkl ®arid Vexd"1s

raised, the vertical scanning circuit 14 is driven

at a high speed and a dark signal is sequentially

written to a prescribed number of pixel lines. In

this embodiment, it is no longer necessary to drive

the horizontal scanning circuit normally while the

dark signal is being written. In this way, a marked

reduction can be achieved in the load on the

circuit side.

A method may also be adopted where high speed

clock signals are supplied to both the horizontal

scanning circuit 15 and the vertical scanning

circuit 14 using, for example, the circuit shown -in

FIG. 10 when a dark signal is written at high

speed. In this case, the system clock of the timing

generator 3 shown in FIG. 1 may be made twice or

three times as fast and the frequency.of the

horizontal clock signals HCK1l and HCK2 and the

vertical clock signals VCK1 and VCK2 may be raised.

However, in this case, the load on the side of the

horizontal scanning circuit 15 in particular is
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ScCreen,

scanning circuit, the | oad on the di spl ay panel

a dark signa
t op- and:*bottom by using verti cal

ase. This

I's shown at the remaining portions occurring at the
scanning. A driving nethod may therefore

be provided in which, by exerting high-speed pdbisShﬂetIdeﬁen Hvltché verti cal

t he repl acenent sheet Dat e: 26 *  C L!
CLAIMED I'S: 1. An active matrix display device conprising.: a plurality

pi xel s arranged in a matrix on a normal standard screen; a vertical

scanni ng cimmréabed.sequentially selecting pixels every |ine;
scanning circuit for witing single horizontal
standard i f@fefacgsalof ctheelasteantiongs of pixel s;
circuit for controlling timng of sequenti al

TIS

of

S

a hori zont al
period portions of a w de
and a thinni ng-out

sel ecti on by the verti cal

scanni ng ci r cui Asardesariiedy-aoove praseorddno idekhef DRRSEBRt al peri od

portions fromthe, wi de standard jmage signal in such a nmanper that w de

di spl ayi nglEvrentiond byt ARPLYHAT (WekELCa) e%]flﬂ-ﬁ-ﬁué#g'fcm s&Pedfi s

carri ed out;

active matrix display device having a normal
stgndard screen, wide displaying can easily be
achieved in a simple manner. It therefore becomes
possible to have a normal display. and a wide
display eiectrically changed over without
complicating the circuit structure. Also, when wide
displaying is carried out on a normal standard
screen, a dark signal is shown at the remaining
portions occurring at the top and bottom by. using
vertical scanning. A driving method may therefore
be pfovided in which, by exerting high-speed
control on just the vertical scanning circuit, the

load on the display panel does not increase.
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further including a control citcuit for controfting the horizontal scanning
| SelﬁCh a manner that a dark

circuit '‘and the vertical scann iﬁhg&h&%e%?'

“signal is witten to portions Jﬁﬁiﬁt Lgpsgggcllmmmnmmum‘ gen

during wide displaying at a Hig llEHmH‘ﬂl Ll
I's the replacenent sheet Daté: nal . 2. Ah dctitve"display

devi ce according to claiml, wherein the control circuit provides a

hi gh-speed cl ock signal at the tine of witing the dark signal and drives
t he hori zoWHAT sTSNQLNIMEDCcIS: and vertical scanning circuit. 3. An
active matri x display device according to cl-aim1, wherein the control
circuit drives flhe honzantdlve caatmik ocdispliaytdevias speed and sanpl es
a dark signal at signal |ines connected to each row of pixels while the
vertical sCOMPHYSENGouit is halted, and then drives the vertical scanning

circuit at high speed to,sequentially select a prescribed nunber of pixel
lines and wite@aRidikadifyaof hEi’-?S@é-.S RBrraRgedt Lie S dlR X1k QN a8 device

according to cl a.lm ‘1: erein the control circuit drives the vertical
scanni ng cPHARRL 2P LRI e8F &R 5equential |y selects, and wites a dark

stgnal to, a vertical scamning circuit for sequentially

selecting pixels every line;

a horizontal scanning circuit for writing
single horizontal period portions of a wide
standard image signal for selected_lines of pixels;
and |

| a thinning-out ciréuit for ¢ontrolling timing
of sequential selection by the vertical scanning
circuit and thinning-out a prescribed number of
horizontal period portions from the wide standard
image signal in such a manner that wide displaying
compressed in the longitudinal direction of the
screen is carried out.

2. An active matrix display device according
to claim 1, further including a control circuit for
controlling the horizontal scamning cjircuit and the
vertical scanning circuit in such a manner that a
dark signal is written to portions left-over at the
top and bottom of the screen during wide displaying

at a higher speed than the speed of the image
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a prescribed nunber of pixel _Lines while the horizontal scanning circuit is
I n'a cohducting state and simultaneously sanpling a dark signal at signal
| i nes connected to each of thG‘hiSSNbSt}ﬁEB&hREl&ed S. A timng generator, for

providing timng This is the r t Date;. ] a
vertical scanning circuit and jmmg" &anni ng c“mmm“mmmmlung

pi xel s arranged in a matrix, conprisi s for proVidfng-a %ir’st *tin ng
signal to the vertical scanning circuit and sequentially selecting pixels
at each | sngnaikans for providing a second timing signal to the horizontal
scanning circuit and witing single_horizontal periods of a w de standard

i mge signal f3r selfttadtpvesidisphaynsienicer aganrding £ohird timng
signal to the vertical scanning circuit_controlling the timng of the
sequent i afladiecd i owhareimi Bhengakralpciseubbdprammkdest ahori zont al

periods froma w de standard | nma signal; further conprising means for
control | ih@‘ﬁ}f%?@ﬁfir 5319‘3? %HH%Q-L t 3N ﬁbﬁ toreal ORMQQ%#@QM t he
verti cal ca?{n ng ngtaln-s, g(m&{_g_lvgsa tdf?erkhgﬂnzacgntlzglwslc;tenih% r emai ni ng

portions

circuit and vertical scanning circuit.

4. An active matrix display device according
to claim 2, wherein the control circuit drives the
horizontal scanning circuit at normal speed and
samples a dark signal at signal lines connected to
each row of pixels while the vertical scanning
circuit is halted, and then drives the vertical
scanning circuit at high speed to seqﬁentially

select a prescribed number of pixel lines and write
a dark signal thereto.

5. An active matrix display device according
to claim 2, wherein the control circuit drives the
vertical scanning circuit at high speed and
sequentially selects, and writes a dark signal to,
a prescribed number of pixel lines while the
horizontal scamning circuit is in a conducting
state and simultaneously sampling a dark signal at
signal lines connected to each of the rows of
pixels.

6. A timing generator, for providing timing
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'top(and.botton1of the'IbngrtgﬂTﬁéTfﬁTrection of the screen at a faster
the repl acemsnt sheet Date: ”ﬁﬂi’i’lﬁl*li‘ﬁﬁlm&d“ AN O P
] : *

signals to a vertical scamning circuit and a

horizontal scanning circuit for driving pixels
.arranged in a matrix, comprising:

means for providiné a first timing signai to
the vertical scanning'circuit and sequentially
selecting pixels at each line;

means for providing.a.second timing signal to
the horizontal scanning circuit and writing single
horizontal periods of‘a wide standard image signal
for selected pixels; and
| means for providing a third timirg signal to
the vertical scanning circuit controlling the
timing of the sequential selection and thinning-out
a prescribed number of horizontal periods from a
wide standard image signal.

7. A timing generator according to claim 6,
further comprising means for controlling in an
irregular manner the horizontal scanning means and
the vertical scanning means, wherein a dark signal
is written to remaining portions left-over at the
top and bottom of the longitudinal direction of the
screen at a faster speed than the speed of the

" image signal, when wide displaying.
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