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"Pi cture display device using scan direction transposition .The linvention
relates 'to a picture display device suitable for receiving “and processi ng

an |ncon1ng vi deo signal which conprises horizontally scanned picture c
information and for displaying plctures whi ch are conposed of fields each % g
of which cd#ri%ed3a given 5 nunber of'lines, said device cdtptildfhg a
‘scanni ng section for generating line and field scanni ng signals for formng
the lines and fields, respectively, and a video signal processing section

for processiPigtote dpsplayr devitkonsitg spamiiicactionptgspositionfie vi deo

signal. In such conmmonly known picture display devices. the 10 picture is
formed in that lines are substantially horizontally scanned fromleft to.
~right, for exanple on the display screen of a picture display tube, while
picture information is applied to el ectrodes of the tube. Thus, picture

I nformation is assigned to the elenents of the horizontally scanned I|ines.

The successive li-nes are scanned fromtop to 15 bottom so that a given

nunber of lines foruse dnertidn fefatasetcanpictaes diwplay dewieefiel ds, or,
~alternative fo f | I CCRE |ngto
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the studio is identical to scannjng upon display. This 1s ensured by
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text, so-c ngg nmonitors {he I#ne fEequ ; é i gher ghan t he - ,
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t he display device Y, f %f% chpls 4 tines as

hi gh as the |ine frielgtf\eﬁgé c%g? "g’ﬁ’?"? W%g g\%lsél s}[’#rycfa?a As a result,

t he enef@y PAFEuredsi tarmed FhéhPF rﬂemSéa%ﬁﬁ Aybst@ngia h@rl’i°né311§b§§é§n€§aused
by eddy cursrgmtfestbyo tﬁehhy%er@ﬁm%zefomgaedﬂsma@ts%&bah of2R0pidtug¥i t ching
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horizontally scanned lines. The successive lines are scanned from top to
15 bottom so that a given number of lines forms a field. A frame comprises
two or more fields, or, alternatively, a picture is formed by one
field. For example, according to the European television broadcasting
standard a frame is composed of 2 interlaced fields of 312%
lines each, the field frequency being 50 Hz and the line frequency being
26 15,625 Hz. Scanning at the signal source in the studio is identical to QM"
scanning upon display. This is ensured by synchronizing signals which
are transmitted together with the picture information.
In picture display devices for displaying digitally
generated text, so-called monitors, the line frequency may be higher
25 than the frequency prescribed by a television standard. So-called high-
definition television (HDfV) systems are also proposed in which the line
frequency in the display device is very high, for example 62.5 kHz,
which is 4 times as high as the line frequency in the current television
standard. As a result, the energy dissipation in the line scanning
30 circuits, i.e. losses caused by eddy currents, by the hysteresis of
magnetic materials and in switching elements, is considerably larger.

The dissipation at the line deflection in a cathode ray tube has been



"Practical Considerations in the Design of Horizontal Deflection Systens
for Hi gh-Definition Television Displays", published in the journal "IEEE
Transacti ons on Consumner  El ectroni cs", Vol. CE-29, No. 3, August 1983, 5
pp.~834 t0:349. |t appears fromthis publication that an increase of the
line frequency from 15.75 kHz (Anerican tel evision standard) to 63 kHz at
an aspect ra?"%‘o%f"s@ 3 of the displayed image and a [err] &8thodé9ray

tube with i nal de valt f. 30 kV ds t i nCr, ea; f th
Lrans stor 1 96Bq ST ALRERRHE NEE S she b sPrmpmatohne BhriTie 10
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a picture display device of the type described above In K9 e energy
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times, thgn WK | t aly field. f .he Vi Lgnal pracessing
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di getions are tranggosed,, t he |l ines _being scanned_ verticall get preferably

fromtop to %% th&oke Jrterialdanthesy fFiouges shov the inpprtpance phecther arpklsey
and the horippeed &y skhadissipatpsef erably fromleft to right, at the | owest
30 scanning frequenc The .inventjon is based
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field, the vertical line frequency being many timeé higher, at least 200

times, than the horizontal field frequency, the video signal processing

section comprising a scan direction transposition circuit for recéiving

the picture information and for sequentially assigning picture

L 25 information to elements of the vertically scanned lines.
Due to this measure the scan directions are transposed,

the lines being scanned vertically, preferably from top to at the

highest scanning frequency, namely the line frequency, and the

horizontal scanning, preferably from left to right, at the lowest

30 scanning frequency, namely the field frequency. The invéntion is based

on the recognition that in the case of vertical line scanning the high-

frequency scanning is effected at é scanning angle and thus at an

amplitude which are smaller than the corresponding values for horizontal

line scanning, so that the dissipation is considerably reduced.

35 Moréover, for vertical line scanning it is possible to use scanning
systems in which the line scan rate is decreased so that the generated

magnetic fields vary more slowly than is otherwise the case, the
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di ssipation being thus still further reduced. It is to be noted that such a -
vertical l|ine scanning upon picture display has been proposed in United -~ -
States Patent 4,449,143 as part of a novel high-definition teI evi si.on bt
system H®WSve2.756he line 5 scan diréction |s the sane, i.3@:3v@8ical, in
the picture dISp| ay tube as well .as in the -up tube so that the system
proposed idissheatian bepag cHusi Stiidt Feibga: § “Ee th the existing systems for
generating and trapgmnist td:rt& MbEKRO thaBaALs .a hrerﬁmaurMesscme;toher eto, a

t di spl a d to t
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si gnal .'3The advant 3@%%6'{‘ 191 §5n€’§g§ g Prat p?%%lgﬂfayener er}glrasﬂslgpat ion is
not i ncr eagpdl dte the vertdcals fheld feequeneyr at ithe iﬁtemumpadedausllgngd.v\prh t he
Seann N9 Y S TEARICLS N dhd 13 tpfndtlggﬁ’ﬁﬂtgmﬂtq?i’e%fgﬂﬁis irgeqibgRybet ter if a

picture. dlsplay &Vi ce %accordin e invention is aracterlzed by a
first cl ocqorseg\mtlforthsaﬁ?ﬂmhgg (YEEEhdSnFeRFantE SoRPRfiREe Hdhblher second

cl ock si gnglankRfssien %@Eﬁ0|'ﬂhbnﬂertt|i€alsqaﬂedﬁrreﬂﬁénc@nuﬁdrﬁﬂiﬁ)@ﬁalyt ion circuit
for assigning picture |nforma I on el enent s -of the Vertlﬁlf | ines {he
a
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f reqtuency Difne: frequency in the 1ncom1ng video signal. This enhances the
resolutlon ' AR _
In a preferred embodiment of a prcture drsplay device
accordrng to the 1nventron, in which a line comprrses plcture
25 information durlng the line trace t;ne and .no picture information during -
the line retrace'time,'the.pictureydispley deyieeyis eharacterized-in ' o/
that upon display the ratio between the line retrace time and the line
period. is at least substantially'eqUal to the edrresponding ratio in
the incoming video signal. The advantage of this measure is that the
30 energy dlSSlpatlon is not 1ncreased due to a too small retrace ratio.
" The compatibility with the scannlng system according to '
the incoming video srgnal is even better if. a plcture display dev1ce
accordlng to the 1nvent10n is characterlzed by a first clock 51gna1 for
sampllng the 1ncom1ng video signal .and by a second clock signal for
35 controll;ng the scan direction transp051t10n c1rcu1t for a551gn1ng
picture 1nformatlon to élements of the vertrcal ‘lines, the frequency of

the second clock signal belng substantlally equal to the frequency of
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first clock signal or to a small, single-digit nultiple of this frequency.
Myceover, if the nunber of sanples with picture information in a vertical
lingsin the displayed picture is equal to the nunber of horizontal |ines

with picture information in the field in the incomng 5 video 5|gnal and if
the number oPBNeYZ-T8al || nes vmth p| cturé information in the #-<plldfed
field is equ to the nu inali nthe m gv1deo
signal, a scéhﬁlfn‘js%y%lt% ’59“8 t°af| dal \fﬂ? Fé“{l(?nﬂ o t&SErf) r} BRF wi th
the current gpehuevien. Motreswert, r i the Sumber ifasawplas . with ptntmreymfenmdﬁien

toral number 3a0f yekPERIAI DG HLCPATRLER pleudl S0 1A PN RO SHAHLL el e

correspondi ng runbers e origina ce between'the
scanned | i neborizonsahdinehanith me@uxgumaumsman@etmﬁatfm@w iphthe iinesminThe
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di spl ay tube provided wth el ectron gﬁd a spiral lens. Losses are
consi der abl yipErrmagion insthendisplaged figid t‘ﬁee‘é‘éﬂ"}dﬁ’c&rﬁ pymhefcof sauples jnry

snal | . fThe Paciifee ndlaiél aucdiﬁuq Qﬁdeays1laﬁaB,g\a?séaa@ewsdyytmaﬁa@sﬁﬁnwldmbyh a
stage for recgeivin nal and fo a_horizonta
dynani ¢ corrét"ﬁt‘f°(9\‘?9§ﬁ"’g“r‘faF°"Ep(§i g‘fnoﬁ'bg’f ra?b e‘f‘g(ff?{)cfé‘g _ hg'tﬂﬁr(?t B E98y
tube. The hostawiards. dpnaiis sgStent bheitiong] numkers b€ limegestd pictuzetsamples

whi ch rrust bgr{)qoftOE%Qn L& wikd E‘t%eé’“fite?{»j&&nhg% e§§39 %GQP%%X . system

Cbnsequen dr'ssi |on I's st uce e scan direction
transpositi oﬁn@mh@udtstaee@)rhstngeq &he recapped dinem 1ﬁa§ﬁr@6ﬁpﬁfﬁa§e‘ihwrmﬂéﬂl es

and two addr gsstaaeperetuees thaClided! 25 addressing a nenory, the incom ng
pi cwre information being witten in a penory in the order, of arrival under

the control of the sedEniPYENIRN dFHLEC WRATEENHAD PIGHUIS PO whil e the
pi cture inf Oﬂéﬁde@nwlﬁidhr Rdrd a pivtuodé hﬂlslararmnye |p&obmedgwt1ﬂadlé¢mnt¢u:s
menory |n5a ection glcular toth h&etton Thetgﬁm)rlgs

may be 30'ut F"F‘F Foarriat gg R Lhats teneidera Jeﬁ%y & PRAP L TP B
quality is ifhe mawm:hhsoﬂehhgblgns Seoteryesmnll esThel péctuye eddisplay dedice @ey

for an '”pf%@dad%ﬁu&e%ueﬂﬁ cia{:‘i’aﬁ:t@?i’zeedaFf"ha'stS :%'lroxﬂec 1{fng' BVARhEO a‘N H

be described I n greater detai exanpl e wt erence tot
acconpanyi ngSiFnaki asd fog ‘Wﬂlé’hﬂ‘BB h°nz°"tal dypamj.c $°rs‘}¢6‘v7\k°’t #bIgaleto s of a

hori zontal sgefiying &letteste bf khelpiditAne diwplay @ube. Otheahotazbhal dgkaini Ng
system 20 focusing, i.e. the largest’correctioﬁ which must be pérformed, is
effected at the lowest scan frequency. Conseqdently, the dissipation is
still further reduced. _
The scan direction transposition cifcuit acéording to the
_ invention may comprise two memories and two address generators each for
ng 25 addressing a memory, the incoming picture information being written
in a memory in the order of arrival under the control of the second
clock signal during one field period, while the picture information
stored in the other memory is'being read from this memory in a
direction perpendicular to the write direction. The memories may be
30 wutilized for doubling the fleld frequency so that the picture quality is
improved considerably. Such memories already exist in devices for an
improved quality and thus have a dual function.
The invention will be described in greater detail by way
of example with reference to the accompanying drawings in which
35 Fig. 1 shows two fields of a horizontal SCAnning system,
.Fig. 2 shows two fields of a vertical scanning systenm,

Fig. 3 shows the diagram of the scanning section of a



Fig. 3 shows the diagram of the scanning section of a PHN 12..755
5 30.3.1989 picture display device according to the -
i nvention, for exanple a television receiver, and Figs. 4 and 5'show parts. .
of the video signal processing section of the picture dirsplay device. 5 ‘o
Fig. 1 sheus f2ws§ields formng a frage of a known scanni ngosy3pge for
exanpl e the system according to the European tel evision broadcastlng

st andar d. pI&surei aismayddezrilcayacd:eran@ 8¢ Cithed L ingeni:dort heok nasambieor i s sui tabl e

for recei ing the relevant video signal. In known picture
di splay d '\#l églgﬁ eﬁg ‘?eirdn?" lines per. 10 frame.are scanned with

reference to this Biggnad aatd % shoe| prrts eafushe ywideo 59ighal srdcesdinge freqUency

of 15,6254 loﬁl 9§echEhﬁrét%§:E' %bli@\‘l@@?&t i s superinposed on the horizontal
nmovement , ®the Tines are actua not ~quite horizontal. This effect is

great|yp exaggerat Kigi-nt ﬁ#@"Fl@Qrélelﬂﬁef%r@&Hm%érP%e oft &rkng¥ed, i.e. the odd

l'i nes aress&ﬂﬁnedsyh&-mpgtdrhexafntpuetthstyannacéa‘rdan& rt@rr&doent@éaaf 40 ns and
t he even kapes are sca durin uent: thelines_of a

1l o boi H6TSaaR0T SERRPTAP 0L AEARIARA: IS BEH R THIAE AAVLER TSP EAT S
field. A soathel mgvambmmmyrﬂablerﬂrra:eamzw anjd procebsidgovhegepavatet er's:

20 ' Q I|nes per
frame or pl cet uglgagrlespec ve?é/l&ﬁ@fig&%%r Fé‘h% gqél]éesnscigﬁan F%e 11 Ls
i nt er | Kceframe are %nnqth@lpll creferenicectuidhdy $ignalal at blemdeJeaqaenqe | | ne

frequencyof e hz I a.aeguﬁnet eré\dMehcy Iotf 5, @8SETEd; h@thk hR ik PEATRBGendni €0

signal is, sanpled by a clock : t hat 1Tines can be considered to
be conposdd %'Pealmsreéc% &he dPrgF%'tFPét'tpvﬁF'E'ﬂ’tw &he | Lpesare spiadlydietsi gnal-

fr GQUﬁnqutiltel Rofidohkal O TRix df€ecd i6 b’lﬁatmﬁréﬁabei‘ai:earﬁl tBO Figure. The u
N . the nyn

active saRpt S‘s} ngejfs {ﬁeeﬁaﬂﬁgaét ?S rt}lfel g&a lén :ﬁ%tﬁgr%&?fgg Jéo"lrhﬁg Bﬁ%ﬁ’?
i nf or ndt | & msndf tmlfmgmsmmm;tl 0|fn4Q g 4nditetevenelineseare seanned ﬂinﬁrigl me
when t he théﬂdqbséhuent 20 ms, the llnes of a fleld ‘being equrdlstantly
' posrtloned between the llnes of the prev1ous f1eld
A scannlng system may. be characterlzed by the followrng
parameters: ' _
20 : . -B the numher of samples per 11ne,
o _ N the number of llnes per frame or plcture,m
respectlvely,
M the fleld frequency and
- L: the L: 1 1nterlace factor

25 The plcture frequency 15 equal to M/L and the 11ne frequency fl 1s h:;
equal to NM/L It 1s assumed that the 1ncom1ng video srqnal is sampled -
by a clock srgnal so - that the lrnes can be considered to be composed of
a collectlon of dlscrete p1cture elements The clock signal frequency
fc is equal to P x fl Other parameters are: _
30 _ o NHN'_ the number of actrve llnes per frame or
.picture and_ _ .
o 'P the number of actrve samples .per 11ne
An actlve llne 1s a 11ne compr1srng picture 1nformat10n and belng
scanned in the fleld trace trme, i.e. in the t1me when the. freld is
35 v151ble and an actrve sample is a sample taken durlng the lrne trace
_trme, 1 e. 1n the t1me when the 11ne comprlses prcture information and

is v151b1y scanned No p1cture 1nformat10n is v1srb1e in the line and



35 visible, and an active sanple is a sanple taken during the line trace

time, i.e. in the time when the line conprises picture information and is

vi si bly scanned. No plcture information is visible in the line and PHN
12 -85 ‘ 6 30.3.1989 field
retrace tine r:the considered scanning system S(a) it holds that: N =

625 Eﬁ“ég é—4150 Hz [err]—s_L 625 Hz. 5 [err] i30.8qlA° to,

for exanple ccar recommendat i on by e.Com_te
Consul tati THES RaFresRaFiueas G Pus o e as  BRC e R Rt slanit Ao18% goa.
N is generatlllqt equal to 575 so that the ratio between the field retrace
time and the field period;isgagual to; (625 - 575)/625 0.08. The duration
of the line 10 trace tine is apprOX|nateI err] for a line period of
64 ps so that the ratio BeEwe@dzt he | fpe r%tﬁ@c&ztl me and the |ine period

s equal 150 645 ediRh 86, Tof- APLe TGS ikl th hELURARCE N eRUIDEr of I nact i ve

sanmpl es per %ﬁﬁ equal to this value so that = 702. Simlarly
as in Fig. ecé"“% e y‘s"i‘%ﬁPSﬁf) CE%Fd’lGétllfS I“E‘Eﬁi‘ér‘-é@@édd%ﬁn ch has been
proposed forRardadummlt&lﬂohbl @ER) CausEnhtby  364]| oW i jedefdagUERRY gad

whi ch d f to t E Iel

ot andar d by Shgp! G B ARR AOLER) RS SREK) Mridhel Dlng REMRRT RSN o Che

nunber of | |Pﬂ§§°d1iﬁeepeaha¢et@§2§ of5ﬁ5hlﬁi5sysmfﬂﬁlazhﬁ dffation of the line N =

625 10 t{d%@rllme §3—é%§90*fha@@ly é éﬁ%or lngrﬂéklo of aﬁf? S0 t% t the
864 )

N =575 P = ubse uent K a scannin
accor dance V\Tlactl’PZ@t"&e%cf-héa]ﬂr’l@drﬁ'fl’g‘ﬁed@ﬁﬂlen?'!q & e(lﬂmvyersy t@rrﬂmsalc(bns(&iered

i n which thesayeber 00figts.nere rzaué rhaﬁweeannéhé hambarTiRer i fiict S RLES1Ched | NE

ar é,_doubl ed th r pect to. the. s For this system it holds that:
N = 1250 iM ine T'éf?] egyabds K af]‘seogﬁzthat P' 92027 = 54 Mz 30
L =2 N _smaarpy aslm&'lg 1, a SanniddG4stéd sab)sa:ahnbé his case

t he fi el‘*Sfréﬂﬂgfﬁg¥éd'éhfyﬂuﬁgéa%Eeﬁiproposed for reducing the flicker caused by

the low field frequency and which is derived from the system S(a)
according to the European television standard by doubling the field
frequency upon display while maintaining the number of lines. The
ﬁarameters of this system are:

20 N = 625 £, = 31,250 Hz
M = 100 Hz fo = 27 MHz
L=2 N' = 575
P = 864 P! = 702.

Subsequently a scanning system S{c) in accordance with
&_) 25 a so-called high-definition (HDTV) system is considered in which the
number of lines per frame and the number of samples per line are
doubled with respect to the system S(a). For this system it holds that:

N = 1250 £} = 31,250 Hz
M= 50 Hz £, = 54 MHz

30 L=2 N’ = 1152
P = 1728 P’ = 1404.

If also in this case the field frequency is doubled, a
fourth scanning system (d) is obtained for which it holds that:

N = 1250 £, = 62,500 Hz
35 M =100 Rz  f_ = 108 Mz
| L=2 . N' = 1152
P = 1728 P' = 1404,



fourth scanning system (d) is obtained for which it holds that: -N = 1250

[err] = 62,500 Hz 35 M= 100 Hz - [err] = 108 MHz L =
2 N = 1152 P = 1728 P = 1404. PHN 12. 755 °
7 _ 31.3.1989 In accordance with a proposal |odged “ex

wi th CCl RPHNetwIhber 1152 = 2 x 576 ifdstead of 1150 has bedh.3nt8®duced. In
this way four nodifications of a scanning systemsS are descri bed, in which
the |ine Soapetardangromitieceprorasadfledaed didhs¢GRakhe nupben, 1152 i~ 8nx HTby

scanned pijgLidLy befprsnaﬁameéﬁ 1‘?1ft§6‘d§k@d horizontally because a signal
according to (a) 1s received F?\‘"’t Hgg%q .Subse uently be .converted i'n known

manner into (b), (&) this(way icetion d?%ﬁ‘l SCARDE CRYSLER S a%eshows . t wo
fiel ds of desecivedi nth smsﬂerﬂmhlmla seanhﬁ)ng debnvmteiatmn bhea ivi@ednisignaa deo

' | | h ntion,
o ch g Werdtodghaty PRhHE® ol ARleC n BRERor™ 8 e Bfod RotlGntBHRNY | O,
a field. &encuaset aesiumal zarwozdinmeenit is sresapead ﬁp@)smd subseleentdyt i cal
ovenent, %h d[g?@éd @ekrgt% ﬁ&%ﬁ&&' Ynteeidi caky e iqf t E)pllci?uxfér ﬁgéﬂﬂéy

exaggerate 2 thi's scanning i's- a assuned to" be
i nterl aced evmwe vertlcal scanning is now effected at the highest of the two

s]g:aml ng frequenCIefg apdsHowe Wy it zerdsabs Sapeasmsaglsyse%emleﬂ g the | owest
(6] e

ca N eguencl es.. e _ver nes ,are scan ed at a
ol o0 AP SVl £ sE ATCRRERS oL GIAPA b GOb (49B13% i 1P ICFRES S1BFIaY, 20
ot her wor deyvicd aceotdiag arplthé udwentidnheis whhciedthei hiaesi sre rsnk:hﬁard t he

ener oy CONIUIRAEY S3 "RuhkE0SE Y FANSLIRANLY J Bidhie eaRg B vertical 1ine

scannlng scanni e concel ve pendent on the»y
choi ce of hoeizanghl movementeis. sxmeﬁrimmsegrtvuphelveetle@annvmnt,ywerrtmes o/

derived frem {diCefact19’ Paitical] wﬁ?@ﬂ@t?ﬂeﬁi%tﬂ&tﬂ?%ﬁb?&‘it\%tﬁ g erence

to Fig. 1 because the follow ng paraneters remin unchanged: the distance
bet weet t Fe tdifed? It?‘h%§céﬁﬂl't%éslqlﬁé agrumed oy be cintgrlaced, i the
Consequentveytidal S&amaing s kowlisTEbeged Bbehet hﬂ;tﬁeermehé B Bé}anﬁaliné he

2o T Aihs i 4B Y PRE R RSP Bt B P e bR ST
scanni ng $ygtsnamn1nq frequencres Slnce the vert1ca1 11nes are scanned at a '

smaller angle as compared wlth the scannlng of horlzontal llnes, or in

20 other words, since the amplltude of the scanned lines is smaller, the
energy consumption can be reduced_conSiderably3in the case of vertical
line scanning. A number of scanning systems can be conceived, dependent
on the choice of several parameters |

A first group St of scannlng systems 1s derlved from the

25 group S of scann1ng systems descrlbed w1th reference to Fig. 1 becanse .
the follow1ng parameters. remain unchanged the dlstance between the
scanned lines and the llne and fleld retrace ratios. Consequently, in
shadow mask dlsplay ‘tubes the average loadlng on the shadow mask and on
the phosphors substantially does not change. If system St satisfies the

30 requirement that it is compatih1e with the transmitted scanning system,
the field period does not change so that the condition of the distance
between the lines being unchanged inp]ies that the line scan rate is
also unchanged In the caSe'of'an asnect'ratio of 16 : 9 of the
dlsplayed 1mage, i.e. a format proposed for future telev151on standards,

35 the choice made implies that the number of vertlcal 11nes is equal to N
X 16/9 = N x 1. 778, in which N is the number of horzzontal lines of the
original system. The number of samples per'line is P x 9/16. The



the field period does not change so that the condition of the distance

‘bet ween the |ines being unchanged inplies that the [ine scan rate'is al so
uachanged. In the case of an aspect ratio of 16 : 9 of the displayed image,
i~/ a format proposed for future television standards, 35 the choi ce nade
implies thauntfeefeminber of vertical liges is equal to N x 181.3.¥9d89 x 1. 778,
in which Nis the nunber of horizontal lines of the original system The
nunber of sparmietsrpaer, Liamd Ei Memai®/uhbhanbled. UndPHNhkBe Ei¥cumstances the

8 . Y

unchanged. PRht etef%eos?eacslyrsgunsﬁé%ggagrgﬁéélqgéngne gbgbgﬁ%c%?é{d] n{,%f}?
derived fr &R} aeathey Soblosdry bed systenls(a) are the follomﬁng N = 1111
[err] = 27,778 Hz 5 N = 1111 |\4—27597d-|:gz [err] = 13.5 MHz L = 2
N = 1022 P = 486 P = 395 S| m | arly as descri bed above, systens
S(b, ¢ ahd d) can be cHMePPHE For fa SySr8mMB81(d) which is derived from
the system S(d) 10 it hpl=dg that: Nn= 2212)22 [err] = 111,111 Hz M =

100 Hz [err] = 108 NHé 3 = 2044 P = 972 PP =
790. 15 A seco JZSroup s2' ot géannl ng systenms is obtained by
choosi ng t he nunberSmﬁla;dryphesleBcpdmdv&dvecawsttemsa Sitb, ke andjudll cam t he
nunber r I e LI ni ng
F&Q éo%n%i»@éd FOES k?séefi\l sitfalﬁtl pﬁ%ﬂ i’#}%%?n?éd%%% h%gé%%‘(ﬂ?]

t he clock requency fc or a sm ereof and
number v&rhaldsl thatnes N to be equal to the nunber of 20 sanples in this

si gnal . Under t hese cirgwmppnces tl}éf Paranpfere of a system S2(a) which is
derived fromthe systerpqS(aé are the“fol| vmng N = 864 [err] =
21,600 Hz M = 50 QBe = 135" L LA N = 702 25

P\=, 625 PP = 5= Sl m I arIyNas— @od44¢ri bed for the systens Sl three

ot her systens can be deél ?izfromttge ab,gée-descri bed systens S(b, c¢ and
d), while it holds for the’last system (d) which is derived from S(d)
15 A second group S2 of scanning systems is obtained by

choosing the number of samples P per vertical line to be equal to the
number of horizontal lines in the incoming video signal while
maintaining the clock freduency f. or a small multiple thereof and by
choosing the number of vertical lines N to be equal to the number of
20 samples in this signal. Under these circumstances the parameters of a
system S2{(a) which is derived from the system S{a) are the following:

N = 864 £) = 21,600 He
M = 50 Hz f. = 13.5 MHz
L =2 N' = 702

25 P = 625 P‘ = 575.

€

Similarly as described for the systems S1 three other
systems can be derived from'the above-described systems S(b, ¢ and 4),
while it holds for the last system, S2(d) which is derived from S(d)

that:
30 N = 1728 £} = 86,400 Hz
M=100 Hz  f, = 108 MHz
L=2 N' = 1404
P = 1250 Pr = 1152,

A drawback of the scanning systems S2 obtained is that the line retrace
35 ratio is considerably reduced with respect to the original value of

0.1875. In fact, the new ratio is equal to {625 - 575)/625 for the

system S2(a) and to (1250 - 1152)/1250 for the system 52(d), i.e. 0.08



that: 30 N = 1728 [err] = 86,400 Hz M= 100 Hz

[err] = 108 MHz L = 2 N =1404 P = 1250 P .= 1152. A
“drawback of the scanning systems S2 obtained is that the line retrace 35 .~
ratio is con3|g Sgly reduced with resgect to the original \Sz3 %1 (3% 0. 1875
In fact, t & Patio i s equal to (62 575)/625for t he 35 e 2(a) and

to (1250 - 41520/ 1250, 1 914 N8uguebembAbhamle Frcddabl ot cRENdey/55

9 cases I'S Causes”

consi der abldessnw:ease whiich Ireduees ghe dinesupadvantagehbrdyidedihyethe W@rémrigy
advant age ergglg_%qn the vertical line scanning. A third group S3 of
scanni ng systens Is ogbt ained by 5 choosing the number of active sanpl es
per vertical l|ine td YArdgraert? oRcSGRORbRG syptems 1o ObkainedbR¥al |ines in

the i ncom r&ofxsﬁ@?tﬁé Ghabervoif! scﬁubssmuealﬂey mmtm rmﬂe fo equafiay ter r}
or a snmm nul t et OSI‘I e nunber o ctive ertlca
o ta baheytuber 58 REERs BRF Ll I25ed Sar B IHRing L deb hhal CRALIED. ¢
time at submbstdritihlly ilﬁlmtalmmgarfeetumy ofri #|sthal btmudt épYeathereofi ami

0.1875 and ggﬁ)oseﬁi%%t |nes Saché QF ?{dagogﬁ] l@tb% ualfnggrthghese

ci rcunst anc tirve nples per |ine)
i s equal t@uBber jof ackiyet mpSsQaz)n mﬁ:lﬁlmaldebﬂt/éblﬁ r@n‘ﬁth@ syhstantisily) ,

from whitgh ghel sa1s 114@tand! fiel1@3kR8ce ratidd, 1Sk Mo agty aﬁ& @@%Cf ' bed above,
five 15 systens ,can be djstinguished: (a

[err] = 19, rgygeq%vw}g 8§ }y, the ongfléq]r]s s%qng 5@§em_§hq_se glrcumstances NNy =
702 P = 708active 1iné3) is5etual b 70D)and Pa)(samplusbper lfine) dsf eqsalensy: N =

3 g00 p STookh e Sybn BT 30 dhivea gxoh Fitel sinddf S Erd wfion . U

per pict ura’oll\bws tB26 N = 763 ah@rR F 0@B8Similarity as described above, five
15 systems can be dlstmgulshed _
19,075 Hz;

(a) . N =763 | f1_=
- M=50Hz  f,= 13.505 MHz
L=2 N =702
P=708 P! = 575,
20 (b) = (a) + doubled fleld frequency: _ _
- = 763 £, = 38,150 Bz
M = 100 Hz f..= 27.01 MHz
L=2 SNt =702
P = 708 Pt = 575,
25 (c) = (a) + doubled number of lines per picture:
N = 1526 £, = 38,150 Bz _ -
M=50H  f,=54.02 MHz
L=2 N = 1404
P = 1416 Pr = 1152.
30 (d) = (a) + doubled field frequency and doubled line number:
= 1526 £y = 76,300 Hz
M = 100 Hz f. = 108.04 MHz
L=2 N' = 1404
P = 1416 P o= 1152,
35 (e) = (a) non 1nter1aced o _
N = 763 £, = 38,150 Hz
M =50 Hz £, = 27.01 MHz



M 50 Hz + [err] =54.02 MHz L =2 N = 1404 P 1416

P = 1152. 30 (d) = (a) + doubled field frequency and doubl ed |ine
nunber: N = 1526 [err] = 76,300 Hz M = 100 Hz [err] = 108.04
MHEA = 2. N- = 1404 P = 1416 P 1152. 35 (e) = (a)
non-interlaced: N:= 763 [err] —38 150 Hz M =50 Hz rr]=
5701 M PHBR. 12 755 10 313,195
31.3.1989 L =1 L N,= 702 7 P = 575. Due to the

0
unchanged retrace ratios the aver age Ioa§ r21g on the shadow nmask and on the
phosphors of the picture? & 3 ay tub&'is53bbstantially 5 the sane as in the

ori ginal Syg{&gs. tlﬁé‘ r@m%&’ltetﬁéé'rktﬁcf the a‘%@?&é‘eelg?ﬂ%g' §n @t sHaldw
tween t a

di stance be Ines 1s nin the orlglna ystens, nanely
by a factor naffk epd ony they phosphors 1°f4$Be|R1CFWée éaselaxm ke ?ﬁé%ﬁ@?ﬁlaﬂﬂ i o of

t Ee di sglaaye@le Bafé Wseih Stheﬁonq&nanckyhiena% ;ﬁ@tlt(i\bof’iani £EBa1t Noft lﬁﬁe ﬁ@%@cé’n\ger e
the said rati ipitio i cations the number
o acti ve Jhads 48 that, the ASEeans begiaen tHholines L daketrs thap 13 thET o) or 6
conmpati bl e otiginahesystemss pamdiynby saysaetmroﬁftﬂwlm(saarru; vi dasesirgrehe, the

Co the Syst oht Sgle® th'B=BACE rek 66 de LD diBptadBe AiRREE TR 6% dnaoog B°0EC!
9) and 15 faqgiez ¢Hitl. Q92 ig) the Gsm(ﬁ‘\i&%lb}‘e sad dt pattiot he 4gen33¥ &pedumhgnet ic

fields vy yaé@a&etﬂrp%yueaéléﬁsetﬁé sswat B¢ ﬁlewwr%léaqdws%g idhigpgener gy
benefit adds,to the advanta provid by the vertical |line scan. It is

appar ent t hekiger B’Pﬁ tsﬁaﬁe“ﬁrrﬁg@ it Re Qjég?:rq)béﬁe SORPHiibde Hidhethe t he systens S3

are to be pe@fresp&iliing Nsyishen Sdfstﬁnlsa;oﬁlh@ ﬁwdaesnﬁkll IMSs@ariﬁlaé Surzfiont he
i ne frequency. are consid

Y, cr ased and er o ure | enent
per verticat® eSS Zg Xnv#\ Huthat Ila efﬁfgfc{ ﬁ% 3’?5 of
hori zont al $ibteasgismai hexr bmcths sgmesifgntdr 11 45& Hetpa chtiree ofli $§l:a9) ck-mil ce two

| nt er pol Al Pt of heyef 9éﬁféelmv | G (UL NGl rk B nh i3 AT Cat e
si gnal processing operation S
vary more slowly and the d1551pated energy 1s reduced. This energy

benefit adds to the advantage provided by the vertical line scan. It is
apparent therefrom that among the described scanning systems the systems
S3 are to be preferred.'In the system S1 the number of lines and also
20 the line frequency are considerably increased and the number of picture
element per vertical line is decreased, which number is not equal to the
number of horizontal lines in the incoming signal. In the picture
display device two interpolations must therefore be carried out, which
requires a complicated signal processing operation. The systems S$2 have
L 25 the above-mentioned drawback of the sborter line retrace time and are
therefore less attractive than the systems S3.
A modification S3' of the above-described group of
scanning systems S3 follows from the following cohsideration With the
original scanning, NPM/L is equal to 13,500,000 Hz, but in the systems
30 53 the product NP is not an exact multiple of the product NP before
transposition, namely NPM/L = k x 13,505,100, in which k is an integer.
This need not be a great problem because the number N of displayed lines
and the number P of pixels are exchanged, but a .small modification of S3
leads to a still better compatibility with the incoming system S. This
35 is achieved by modifying the number N of transposed lines of 763 and
1526 in S3 into 750 and 1500, respectively, and by modifying the number
P of picture samples per line of 708 and 1416 into 720 and 1440,



25 the above-nenti oned drawback of the shorter line retracetime and are
therefore less attractive than the systenms S3. A nodification 53" of the
above-described group of scanning systems S3 follows fromthe following .~
consideration. Wth the original scanning, NPML is equal to 13, 500,000 Hows
but in the PENSI2/M530 S3 the product NP is not an exact nmulBitpl.d98% the
product NP before transposition, nanely NPML = k x 13,505,100, in which k
i's an integespedtivelnedd tha rseuléagt enster ¢ eNEM/Echnigquaheonkimber N of

di spl ayed '1'3“§§o ead 44 theRE B‘eﬁfxetﬂ;‘yx islsteeuﬁxebamaso byyt, 560 B! |
nodi fication o | eads to a stil r conpatibilit V\nththelncomng

system S. '|7l§|v§°%§zp sreé@ﬁF%\)’éaYbyAsnﬁEﬂWFﬁd“ttﬁ 'Pﬂjﬁﬁ%‘i’e“ﬁl ot N ap fas®%E | i nes

of 763 and rk@déed BySB. Asnasd ¢he bime iéﬁacerﬁ&ﬁecis \iatpeasadotddy. pouki.f potng t he

gﬂ&birz s%gf fgegésurcgugeanp%ne;th% red'u@ﬁ:l on oz éaeagger%%l 1s|sqtpgt17o%0 nuds:,)lgggg

respecti velappeadrs tthet redsall zsnann;!yut syRteBs ddBIVkibedsthqusalstem B3X aré, 600, 000

and the i Y the I 0 s’810
respecti velr}{;e Lgﬁ‘ﬁ‘i‘i@& I[t Hﬂl hé ’ﬁggg t':shtagrrvsi-&ggy T\fa%ﬁerﬁargw uced by
1. 7% and t ad| $~HeCPe=!1rd&€ed r’fé'tel blfiesfrmeéﬁ%elé M“l()tzmilhl 8t Jepfbct s

cause a furzfobefmeedua{alnoah@fntat@ f&@@déiﬁéyd&rﬁﬁltﬂéié ith8. totAUSninbe2PEAES t hat
of aII ﬁannln tems descr bed tg 3 are to.be %referred | t

will otPagt ‘F?a F"r‘F"z}’Fla’sdcﬁ fitoge Fr’é ’gf' ?ianc'S%’eaﬁhe MePLS cBhsi der.ed
t he | | ne freqquerurysulssuaaﬂyamVne@xam gdna:the edrrieepaidin®humbersin tharscameingi el d

frequency aggﬁg,ggt Ot&.e b th”“é‘é%% ad¥eq®t s]t%]m ﬁ’éscrbg r?d%L e foraré?{atﬂ & ¢ he.

total numbé |veeenen8|seua stan Iyeu
correspondifey theriseanningt sustemaiitti(ay idyboldn Shitom whi ch the considered W
system has been deri vedeF.or 56 %AMBhEs 5f4grodd1§n§cann| ng system S3' (a) it

hol ds that: NP = 750 x 720 =540, 000. N' P 702 X
575 = 408, 650, while foN'B(F) 9% Xhéﬁjs- t‘%-tGSONP-— 625 x 684 = 540, 000 and

NP 575whiT@Z%ox 403, 6501018|;nmaarl y as described in the for egoi ng, ot her
whi oh are based on the Mgt Peark S98ron Bl Ry %885 | i hes per picturs and a
field frequency of 59. QIMHZ EfoexA'r?r@? i=c 403 $Hp0t em S( a) according to the NTSC
| 51m11arly as descrlbed in the foregomg, other incoming
20 scanning systems S can be- consrdered partlcularly systems which are
based on the Amerrcan system usmg 525 lrnes per picture and a f1e1d
| frequency of 59. 94 Hz The Amencan system ‘S(a) accordmg to the NTSC
televrslon standard has the followlng parameters

| N = 525 £, = 15,734 Hz |

25 . M=59.94Hz f£.=13.5MEz
L=2 N' = 485
P =858 P'=711

In this oese the samphng frequency f. is the same as for the European
standard A modlfrcatlon S(b} is a n_on_ -interlaced system with the same
30 fleld frequency as S(a)

N =525 £, = 31,468 Hz
M=59.94 Bz f_ =27 MEz
L=1 N = 485
P = 858 COpro= 711,
35 For another modlflcatlon S(c) it holds that
= 525 £ = 62 937 Hz

_'M = 119.88 Hz f_ = 54 MHz



tel evision standard has the follow ng paraneters: N = 525 [err] =
15,734 Hz 25 M= 59.94 Hz [err] = 13.5 MHz L =2
N .=485 P = 858 PP = 711. In this case the sanpling frequency [err]
i s~i/he sane as for the European standard. A nodification S(b) is a

non-interl agg,g 12¥§§£m with the sane 30 (field frequency as S(ﬂﬁ’ﬁﬁg%

[err] = 31,4 59.94 Hz [err] =27 MHz L =1 _ P =
858 P = 711. 35 p Eog anot her yimgigggcation S(c) it holds that: N =
525 [err] = 62,937 HZz M= 119.88 Hz [err]= 54 Mz PHN 12. 155
12 P =83 '3 108815 411- N = 485 P = 858

P' = 711. | ontinis systemntieheidldektequencdBCyoubd edailtherkspett toesipaCint O
that in system S(p),., FLhal.ly, .in_a.high-defjnition.displ S em. S(d), the
5 nunber ot TSRS S ERRLAY: drce duahraRRRL plihigy oty RO T EE )1 NS
1050 5 niimrer] of 1iRe9PRripidiure 1iEdGHled af epnjared EhMEAL in Ka):
N =970 P = 1716 n B 1050422, 30 - 62,937 Hz Simlarly as for the
Eur opean systens, systens for the vertical [1ne scanning can now be
derived. Since the systédhs 819 -88dHm2fare PBMizattractive than the systens
S3, only these |ast-nentg angd syst eng: ar @7gonsi dered for USA, in which the
number of active lines and t?e nunber  of zg%gve picture elenents per line
are exchanged with 15 r §pé'w to thé §y§ S and the retrace ratios and
t he cl octo signal fredmelaxlyr&ndon thechbaropedn shiseensqr aystiems sSfaxf thdie scanni ng
systens obt gj r he_ f ol ing: . ( . . = rr] =
23,077 Hz N?é:ﬁggagﬁﬂ% sca[“g%éﬁowé“l ."561%#?‘%“' since thé’ sféfens 51 ang 52
N = 711 are less attractive than the systems S3, only these last-mentioned
N systems are considered for USA, in which the number of active lines and

the number of active picture elements per line are exchanged with

15 respect to the systems § and the retrace ratios and the clock signal
_frequency remain unchanged. The parameters of the scanning systems

obtained are the following:

(a) N = 770 £, = 23,077 Hz
M=259.94 8z f_.=13.5 MHz
20 L =2 N = TN
P = 585 P = 485
(b) N = 770 f, = 46,154 Hz
M=59.94 Hz2 f. = 27 MHz
25 L= 1 Ne = 711
P = 585 P = 485,
(c) N=770 . f; = 92,308 Hz
M= 119.88 Hz f_ = 54 MHz
30 L=1 N o= 711
P = 585 Pr = 485.
(d) N = 1540 £, = 92,308 Hz
M= 119.88 Hz f_ = 108 MHz
35 L =2 N o= 1422
P = 1170 Pr = 970.

Here the distance between the lines is also larger than in the original



|

585 P = 485 (b) | N = 770 [err] = 46,154 Hz

P =

M= 59.94 Hz [err]:27|\/H225 L =1 N = 711
P = 585 P = 485. (c) N = 770 [err] = 92,308 E
M= 119. 88 [ = 54 Mz 30 L=1": = 7w
b - 5go o PhK 12, 255_ 485. (d) 3N = 1540 [T P82 308 He
M= 119.88 er fdn "%th%? £ 16/9 x 485/711 = +.293%¢ t
1422 P = 1f§%tenls' H'eﬁlgg& Heroe thé (i‘ sta/nce bet ween tﬁg ?Slpr?gs Ila?l?al SO

| arger thamfitf ph&.(ﬁorghigﬂ-defiqmpppnlgppgg;ations the number of active limes
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and processing an | ncomng video Sig horizontal |y scanne
pi cture i nFBttRRLEOkRT FB‘Fe’é’ka‘?rp?"é PWCSEEHMQHCH'C\W%‘FF videe BigRalg system

tS( a) cofpi dEfrﬁmoabwegiw sE:hmalbm&t etirﬁloeuaﬁloan ﬁdxaadﬁwiedﬁndcfzefdange

ransposi nq, t,he.scan directi o, tha ni.n i n accordance
with one og Ymghgcﬁmﬂh 959'5? %é colpY 1’8? °§§ P‘? Fﬁiggﬁﬁ?eea"t he . system
S3' (a). Theelewisiomgtandkad, 1&nd foyntaiansposippl thed stan disgombnsraoz that si gnal

Separat| M0sSkfifeLi€brkO LY MtcofankDSRANGI 081 G Gethilnd) isheff csent 2L

an output 0 '@ phase conito W
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are derived Tromthe output 20 signals,thereof exanp by nmeans of a

‘counter, whYR§r & bH%fI §Y%1‘F'€°Fb%fﬁ‘?r ggnat is r?ﬁﬁf@"rt 8t aﬁi SEE%"tl Hf sﬁégﬁl’ctaﬂﬁ’e
di spl ay deyscapplied® tof a. 1ine phase control loop 2. The. control loop controls a

clock signal in known manner, whose nominal frequency f. is equal to

13.5 MHz. 5ynchronizing and blanking SLgnals are derived from the output’
20 signals thereof, for example-by means of a counter, which signals are:

required at a number of piaces in'the picture display device. One of

these signals has a freqguency which is the 864th part of the clock

signal frequency. In the synchronized state of the control loop this

signal has the (line) freﬁuency'of 15.625 kHz of the line.synchronizing
25 signal in the incoming video signai'and substanfially the same phase.

Another output signal of the counter“nas a frequency which is the o

720th part of the clock signal'fteduency, i.e. nominally f; = 18.75
kHz. It is applied to a line deflection circuit 3 of known type to which
a line deflection coil.d”is:COnnected; A line deflection current of the
30 frequency f; flows through the coil, which current generates a
magnetic field for vertically deflecting one or more electron beams in a
picture display tube {not shown). A field synchronizing signal is
present at a second output of stage 1' An output signal of loop 2 has a
frequency which is the 625_th part of twice the line frequency, i.e.
35 nominally 50 Hz. It is applied to a_field synchronizing circuit 5 of
known type in which it is combared'in phase with the field synchronizing

signal from stage 1. The output signal of circuit 5 has the (field)

>



t hese signal s  has a frequency which is the 864th part of the clock signal
frequency. In the synchronized state of the control |oop this signal has
the (line) frequency of 15.625 kHz of the line synchronizing 25 signal in
t hasi ncom.ng vi deo signal and substantially the sane phase. Another out put

signal of thaycgunger has a frequency which is the [err] pargqaf 14de cl ock
signal frequency, i.e. nomnally [err] = 18.75 kHz. It is applied to a line

def | ection cfiré@Hnt:ySﬁ)fthKMMdtmehfal}amhﬁhlggdli ne tief ircdiag wideb higngl
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of circuit 5 has thet™& PEATILNT S8 7Hie picture device 14
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current gen f f | e n
Che hori onbar ity oof Papropd’ b afanelor (€ fiSSS [Panqiey-niiat ot S6dTetlod
devi ce accoP8i 'y vertisali nentsdscaimocetiegts She SHI(S’UF%%‘WFBFY @BF?kQﬂel ng
deflection eeiny §araﬂiti1hl-ﬂwp%&|m [3:]3 dé@ér@bh.ﬁl@lshh@n rdast@fudhstmt tioz. 10

Th h- h t t t d bot d
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nodul at or nown type is connected to the i Cir'cuit 3,
whi ch m)dul Ator ateths Jett tand sightaef éhmlpéwqﬁﬂgpsqf@ﬁab JfSr mxicm;e@(mn zont al

field defl eﬁéér@"‘o@'é(&i&&uﬁ: £dhesu@asinpes siq GOIIﬁCTkac{benb¥ Curdbnt B hreft and
i's perforned nmeans of _a circuit for

right of th Il cture,
super i nposi g d]él B?ﬁﬁe g‘hlfé‘ﬁﬁ?‘tcﬂﬁ nPedfs Phed W@TH“&éFI%@F%ﬁP%B? rnther
by rnaansZGDftﬁunhonflthteabrihostil [Mefientioh doli® 7. For the keystone correction

which is especially important in the case of projection display, a
modulator must be provided for multiplying tho signals each being
proportional to one deflection. This holds for first-order correction
terms. A second-order term for the horizontal correction has a low

25 frequency in the case of vertical line scanning and may therefore be
corrected in a simple manner, for example by means of a muitipole.

Convergence errors may be corrected in a manner which can

be derived in a simple manner from the correction of convergence errors
in display devices using horizontal line scanning.

30 Advantageous use can be made of a picture display tube

: which is provided with electron guns with é spiral lens. With such a
tube, which is known, for example from European Patent Application
233,379 (PHN 11.653) in the name of the Applicant, the losses caused by
eddy currents are reduced considerably, while the resolution with

35 respect to other types of tubes is improved. However, due to the very
high resistance of the material, the lens has a bandwidth of only
approximately 100 Hz, which is insufficient for dynamic focusing at 15



20 turns of the horizontal deflection coil 7. For the keystone correction
which is especially inportant in the case of projection display, a
"nmodul at or nmust be provided for nultiplying two signals each being —~
proporti onal t_o one deflection. This hoI ds for first-order caqrrection N
terms. A s&nd2o®8er termfor the hori'Zontal correction has33d-f o835
frequency in the case af verti | ine scannin n t her ef.or be
corrected ifiZa0EiMMike HHARE ??)’fgeéka?ﬁﬁrgcg’f ng'é%s(gSfp fﬁﬁ'f‘? BBl :
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Pat ent Application 233,379 (PHN 11. 653 nane of the plicant, the
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due to the ver h resistanc herra t he, l en a ndwi dt h
of only appﬁ‘B‘}%/ gf‘?/erlosﬁﬁz cogﬁ Slsl ﬁée#lf g%‘? f'%)erer gy %ﬁe Pt % u@?cﬂg at
15 PHN iz, 35£hmple manner in sprte of the high frequency
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the hori zontal direction ti:cal - 11 ne scanning provi des the advant age
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manner spt requenc oreg t he
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-0bvi ous t hahet meqxltiwnfee@fno%l Be ﬁms@ea RgeF@d SALAnRE theSaERGpYRY tO
render this circuit suitable for another- ggnnlqggwysten1of the group S3'.

It will be YGEiERL fiRe FANRILEN ASOce: FEFRGSH FUmmEERICaLLY ¢ for example
sawt oot h- sfﬁnedoalaame;:l&ucﬂef lsgriiétaical defl&dtibn afdreth@doritomalllineg Whi ch

et 1 3o sthEelnh FhdeHet il B HARE REAHEY phOAR, AU RE S b
descri bed in the name of the Appllcant ‘This leads to a considerable savrng 1n
energy, whrch 1n the case of vertrcal line scanning adds to the saving
-already realrsed ' )
The prcture dlsplay devrce accordlng to the 1nvent10n
25 also comprrses a v1deo srgnal processrng sectron for processing the R
.prcture 1nformat10n whrch 1s present 1n the 1ncom1ng video srgnal and A
the relevant part of whrch 1s shown in Frg 4, Since the incoming video
51gna1 accordlng to system S(a) 15 surtable for interlaced display, it
takes two freld perrods hefore the p1cture elements of ‘this signal
30 which are located on a vert1ca1 11ne are received. The video signal is
' therefore frrstly applred to a crrcult 21 whrch receives a clock srgnal
at the frequency of 27 MHz and in which 1t is converted in known manner
rnto a non- 1nter1aced (progressrve) video srgnal, i.e. a srgnal whrch
dlffers from the 1ncom1ng srgnal 1n that all 11nes of a p1cture form one '
35 field (L = 1), the llne frequency belng doubled. Without this measure .
the resoiuticn_rn_the vertical direction wcqid be halved. Such a:
conversion circuit is deScribed, for example in European Patent:



vertical line scanning can also be effected symetrically, for exanple
sinusoidally. Such a symetrical deflection for the horizontal |ine 20
defl ection is described in United States Patent 4,672,449 (PHN 11.432) in
t hesnane of the Appli.cant. This leads to a considerable saving in energy,

which in the c f vertical line scanning adds to the savi (s
real i sed. 3?6{ re di splay device aggordlng to the |nventegﬁ?ﬂ§§9also
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i nformati on r'dseént comng video si the'relévant
part of whildreis Jsh:owpnameﬂty refergheee Tbhemdnecﬁﬂcmgonnadle@ aoppridesawtor di ng

to system S{p) chiveidbt Aien ¥ 1682 AClxllislB! Bitork lciklige 210n kel d

periods before t picture elenments of this signa ch are | ocated on
a vertical ¢J|fﬁér§r"e“‘f1@¥%| the) sanpling; e siieched in §1Fﬁ‘é’rte%r’éisieﬁst ly applied

to acirguit 21 whi ghe rmeimlacea 8Ldnali ghedinad ishepglriequenays&dn 27 Mz

and in whic i s converted e t n-interlaced
(progr essi v‘g‘)reﬂ"cféfb ‘s’?’&‘rﬁ’ﬁFltﬁ‘m cua‘f“m?g#a vbﬁ'ilﬁﬂ tgﬂef ?Je‘?%é'rfr CEPRAE1A Ui ng
signal in tttet iatdmingnseignel iz peqientialflyr assigeedRo élededts lof=tlg schimed i ne

frequency bﬁn@? d&‘iQLPﬁdng%énﬂ:QFLeé Qh@ﬁ@ﬁw fehdlS ek EPP aHE | A whdld gﬁ uts
vertical diT I on woul d be Hhal ved. ch a conversion circuit 1s
for exanpl eatencennesped topbheputput pENirguis21 via switching stages 25 and 16

31.3. 198:% App| iresdd RBvely2. iﬁ%hépmluorﬁlaa)tnenswfésn@mnaf 2¢ REokPANI EaNT ,

which is herein incorporated by reference, The V|deo section also conprlses
an A/D conv%rtﬁ‘érsmPHPfl §1¥‘t'5’d~§t A 1150‘?1’9&7}8?@%“‘%’:&% Flacthagends-
di fferent npivtete tin€orwitibh nif the gfiteniecdanplesi 6f the hbkrivdmalflides is

The ;non-interl aced.signal, obt.ained_is I | ed t can e

rShapos 1 BIVEFFAITE 3t ult Berhe DB R oH o Raaflsr *oh icomi ng
signal is swiypese ithel glogkssigned afo the direntencyf 21 M¥zstmapplieadi h@sthem rcuit
22 COWDHBS%}M@ RinChal ?1%@&?&6 é? ﬁf‘ﬁlsth %t%ghdﬂ-}%%&%ﬁ%ncﬁ‘%@?t ed to

t he out put circuit 2 swtc st ages respectively.
I n the posiiqtdme drinenLs Pagdyape %n&h?GHEM Viflep; §1gﬂ41thfe 5§P§?¢almof

circuit 21 pemogp[d3l. eﬁeﬂo@ rrpmws ?c%miﬁr?se%“f S x2702 Ehéndbite! WtRgks T2 BRd i2en of
t he picture sanpl es 5 ines.is se

orory e rare Fher spthchidtg the Afo3iBion PAF shoip AIOeERe BiErirec L dRAE | he
frequency 2f Whiz riextaframeeib woitten id memory 24, IwhideetHe ebutenesiafd of 20 ns

the pi CtzHr %ém@&?rﬁ%{é"}e% afi'lldI are applied via a switching stage 27 to further
stages (not shown) for the display by the picture tube. The scan
direction is transposed from horizontal to vertical in that the memory
is read in a direction perpendicular to the write direction. This is
ensured by an address generator 28, with the picture information of
25 picture elements which are located one over the other upon display being
sequentially read from left to right. In the nexf period the contents of
~ memory 24 are read by means of an address generator 29 and further
processed, while writing is effected in memory 23. The read clock signal
. has a frequency of 13.5 MHz and the lines are alternately read, for
30 example the even columns are read from memory 23 and the odd columns are
read from memory 24._Staqes 25, 26 and 27 receive a switching signal at
the frame freguency 25 Hz of the incomihg video signal from the counter
in the line control loop 2. The signal obtained after stage 27 comprises
the picture information which in accordance with the scanning system
35 837(a) is assigned to the displayed picture samples.
A more efficient use of the memories is obtained by using
two field memories in circuit 22 instead of picture memories, and a



active lines of one frane of the incomng video signal is storedin nenory
23. Menory 23 thus conprises 575 x 702 el enments. Stages 25 and 26 are then
switched to the position not shown and the picture information of the next-
frame is \M‘I#&egg %rrermry 24, while th1e7\7 contents of 20 Menor .y, 33 re read\e:
and are app}D a switching stage 27 to further stages (rot ) for

the. di Pl Y B DL BURE LS chiD Sy TR AhEAR Loth | s%n%ﬂw%‘%ggé 9m

‘hori zont al o ver t he ‘menor
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12. 755 The memories ma¥ also be utilized for enhancrnaltﬁk 1989 -

demul ti pl h e
R T o NG
signal s fro83tlag, oin;nempée thdhe| susiteniSiab) m&qmzylmedlscanm V\:hl ch -
signal s gr e%ﬁH‘hU@Méd emessPeqdanepao&et%%e E*gt%fn §3r€(€? with eduf]er natel y

_passes on t eplc ure I nformati.on qp ure. sa e.video o
signal at tHEesdeeRR seanning and upmodigied fhield faaswwofnbbpelauqassa t8d t he

_secon_g si gnai_z;eltoagmneﬁ ﬁhsuéa G:Hblra&xtdl a?pmra&s Q{iegéamtp'l@d salﬂal &fe whaah h?yel 4

ust been oni Q2. SeC ouf put .of - -ci.r cui afield:
{‘requency s%’r"é‘éﬁ %%Balﬁfﬁé ﬂ Wémég 3%?&"&&?5 ] al%l.rve gﬁ\eyPﬁ&% obt ained -
pi cture infappmekinatep Z4.7cps tis2375 MFherkead dchnsliigddl dhae thelsdmaenori es

a0 SO SErculandy 3712 AR ¢ st&ﬁ%ﬁwprth@sn@é( Bleifiefty $hidisged for

enhanci ng t ctiure quzﬁ ecau ere ls a transpositi 0 a system
ot her than doubled by means of the field memories 23 and 24, for example because

the incoming fields are repeatedly read in known manner. Four fields of
20 ms each are converted 1nto eight fields of 10 ls ‘each. Other freld _
conversions can be performed for example a converszon wrth whlch the -
25 average of two consecutlve f1e1ds is' obtained. If the memories are '
~ dynamic RAM or CCD memorres, the data’ whlch have been read must he | ™
" circulated. In the system 53'(e) the memorres nust be picture memorles
in which the c1rcu1atlon and demultlplexrng are not required. The slgna17
obtained is applied to a ‘D/A converter (not shown) for applylng the
30 ISLgnal obtarned to video ampllflers ' ' _
' " If there is a transposition to'the:systel-s35(c) or to
‘the system S3'(d), in which- the number of plcture elements is '
'lncreased, additional 1nterpolat10ns must take place The said number
can be increased from 575 to 1152 before or after the scan drrectlon
35 'transposrtron By arranglng a p1cture element 1nterpolator between
circuits 21 and 31, the number of elements per horlzontal line before
transposition is doubled so that the number ‘of vertical lines after



S3'(a), for example to the system S3'(b) wth interlaced scanning 15 and
‘doubl ed field frequency or to the system S3'(e) with non- interlaced
scanni ng and-unnodified field frequency. In both cases the |ine frequency
1 8.837.5 kHz and all lines are sanpled with the clock signal of 27 Miz. The

nunber of er active |line peri of approximately 2 Is 575
. The readi’ﬁﬁg islgl?gnal has the sanme 2 ¢ frequency of 27 131 Pn?ﬁ?]e system
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tranerosserdaa Ifaneiohi, etet préfedetdy rot flRAIng 416 WheUnéhod et S Yisef catObgs and
to a first I npu f t he |n][ golatohqz1 é&'s |nter oIa or may be forned
as a nedi aff® qﬁ I°?e pek Figpa ?’B ANgrie ey qg?'b‘i'Yal"’ thesecond input
of filter 8dvantage thattiHe agtivieapgexrt3bf thel vexrtiddl daueeasarehﬂ &gstdr,t he

or der  of  CBidh SLEL 8! STRkreab! i2 (hDS L 0E CreauensvaRgded ochaRdyi dth of

the picture Tnformation rémain unchan i exer
sel ection be‘iunéeﬁn ttfethr)epereys dgprilpad ont h8ovevesy pdwllat crsdsemdhe he out put

signal & ghfiRBEn I thPeELUNRCTREIThE CLUEP LS HeCEiddlayed F CUI t Of
It will be noted that the devices described with
reference to Figs. 3, 4 and 5 for the European television standard are
suitable, with some modifications, for the scanning systems which have
been derived from the NTSC television standard. For example, the field
25 frequency of 60 Hz will generally not be doubled.
Calculations have proved that the energy dissipation,
which with an increase of the line frequency is considerably increased
in picture display devices using horizontal line scanning, is reduced in
devices according to the invention. Moreover, in the known devices the
30 dissipation is increased if the aspect ratio is increased from 4 : 3 to
16 : 9 with the same diagonal scanning angle, whéreas the dissipation in
a picture display device according to the invention is reduced. In an
experimental set-up it was indeed ascertained that the dissipation had
been reduced considerably. As compared with a device using horizontal
35 1line deflection, the losses caused by eddy currents are reduced by a
factor of 1.7 to 5 in a device using vertical line deflection in
accordance with'the scanning system S3' the line frequency being



Fig. 5 conprises three field nenbries, nanely 23, 24 and 34. It is apparent
fromthe foregoing that anong all the nodifications considered 53" (b) and
(d), in which the nenories have a 15 dual function, are preferred: For _g:}
reading fro nori es use can be e of a clock signal vin -hi gherd
frequency,_ﬂ%{gﬁ‘ s the advant age thgﬁ%the active part of tﬁg'%éﬁ??ca

lines is read LasiPlerolisChod 430% 18 A I(BGFGASE Iinblfy) ClEAG8ssa 10 and
thus to a fur ﬁer reauctlon;of,the ener gy dissi pation. wever, this

i ncreases t¢aysed hyahyskereninfarentedyiced veai fAckpreaf dnte & Bed dibgpl ayed. It
will be notg@inkhgdor BEsHRVAFETedeedd bpad rubtdt bef Prerser 40 fHdde. fahtofsand 5
for the European tel evisign standard are suitable, with sonme npdifications,
for the scaHifi RET i ey AAPedeRb AR bR dedisn Pdthe SRTlerdiffrseiisl dPesion
Et agdaL ?5dFmss|eisacml Be ﬂihﬁhézi aeduct in ﬁmaenﬁ;e @ko GIxfHectiiohl ciﬁﬂ@eifé\-NL y not

e doubl ed._ Cal cul atigns have.proved.that. the,ener; I SSi patJ which '
oTth an § navaaaged 3 Rk RMeP A S ioMRne LT RRRORH 00 ReAld Bhe T |,
di splay devileegichinegdinplayoiubel tather sthanndrmanging oaeafethe coddyiazesnd
‘according g pendVeRi | Ml MISEOURE aldd HERICCAOND HEBARSIINR 3P the
di ssi pation JS-lncreased_L? the aspect ratio 1s 1ncrease romé : § to 16
;9 Wi th t hEingapEtRItabEAN S STan ] Yabiy|de faghasr 8hs! -6nko Bi-Esangadndthei n a
pi cture 1gi SRixd¥ &E\heeaeddeeFibnNBoi1d, t Renell BVINtI Oictloy 6£PUGEEL 8l 7M. Ahese '
experi ment al Setéﬁf it was |ndeed.ascen}@|ned-tgat thg di ssi pati on had been
reduced cont@l¥ER AHR}Y YR 2 ATHISFIPIRA h R RIAIEETRN K8P%rori zontal 35 Iine

defl ection, the | osses caused by eddy currents are reduced by a factor of

1.7 to 5in a device using vertical line deflection in accordance with the -
scanni ng system S3' the |line frequency being PHN 12. 755 _
19 31.3.1989 increased .from 15.625 to 18.75 kHz

(Eur opean standard). The | osses caused by hysteresis are reduced by a
factor of 2 to 6 and the transistor |osses are reduced by a factor of 1.4
to 2.4. These factors are particularly dependent on the design: of the
deflection coils. The 5 |osses can be further reduced in that the two
deflection coils are arranged in known manner in alignnment wth each other
around the neck of the picture display tube, rather than arrangi ng one of
the coils around the other coil. The |osses are al so reduced in the base
drive of the line output transistor, nanely by a factor of 1.6 to 3.6 and
in the L : - ' o :



10 turns of the deflection coils, namely by a factor of 2.3 to 8.7. These
~values apply to a device using a [err] projection tube. PHN 12. 755
21 30. 3. 1989 that upOn di splay the rati o between /-~
the field retrace time and the field period is substantlally equal t.0 the™.-
correspondiB¥y 14758 |n the incoming vi ddo signal. AO?A te

di splay device as cI n CGaim5, 5 c c |zéd by a first . c

si gnal ~for ahkp¥RaRgd f aP’n%Fﬁblc{/T}’ﬁ"é‘f?te IE}I‘%? EJd{j rptrace sgwfnan‘ilteﬁkglﬁliﬂnal
for controlderbed tikeseisantidlagt éequalt tarRRp Cirtesyonding tatid dn Elssiigoinigg

pi cture |nformat|on o elenments of the vertical lines, the frequency of the

second cloéw gldﬁ&ﬂ eing substantially equal to the frequency of the first
cl ock signd. or to & gi®tuserslibplay devicedagiclaimed ipl@ladd Sai d frequency. 7.

A picturg dipsphdde r%ﬁ%%‘? glsfﬁgela%é lgngaP'fB&Gsangﬁi‘ﬁf‘%Grin%%ﬂlnd“vﬁﬁ‘é’é the

rati o between the nu vertical |1 nes upon ay and nber of
hori zont al 9igpdk and pha FPERS#\ GEPCki sianadi Eﬂ%’aFO'Ffsméb’dg éh@ isgrpdirgetiote as

the ratio halawesssithen \WideditaRer td%elaaﬁntjepmhr@fmtfbﬁm&uaml@yeveumne& wee. 8.

A picture displ ay .device ‘a | aj me aracterjze n that the
unber of SHRPYERHGRT HiBegy he FIRAGSR, PbrENen Lol S1c A9nR0 Re1nBhe

di spl ayed psxmstura:mn;eqnakl tte tie fmemimcyodf lthe i £A@nt adlobk reeignal tolx o Gt ure
| nformat1 ??1 r}]qn;i dquP mgﬁkfgl 1@08{”529? nét'&et& signal, and in that the

nunmber heshW ¢ ture’l in the displayed field is
equal to tr?e nunberhomcsanpldesplaw devicecas n:laimed Agontiady &i deo signal. 9.

A picture @hﬁ?&@%r@?&d (iﬁ é’t?atcltﬂé %gli%egéémﬁe xﬁﬂﬂé@%%é&?@ai Rihégt the

nom nal frequency o second cl oc Is. e 0 an |ntegral
mil tipl e o fupRCITSPARY fqnéqﬂaqeymhq«r oF dhath oA gLiiegoin gr"’@n-‘d!“&h‘&? vddemhot her_/
i ntegral mgigh#l QSO§uBs|‘thi:ialeyfﬂiiQHﬁiH?§dsl the! betid sptveadtidl Gidtreand Ghe
Scan gerar 2E3pnE ot Bl AR aBFaiGa iR irty (ho 50 di spl ayed pioture. 11
A picture di.splay dewiceuss dikplayedeviceGiaicluinedclinrclatieré,zed by a field
scan ge“eracth%aét% 1201 17001 e TORDLY 38 Ldip16L %%ﬁ‘y;ﬁ@tﬁié ilE&rmation in
a vertical line in the displayed picture is equal to the number of '
horizontal lines with picture information in the field in the incoming
20 video signal, and in that the number of vertical lines with picture
information in the dlsplayed field is equal to the number of samples in
a line in the incoming video slgnal
9, A picture dlsplay device as claimed in Claim 6,
characterized in that the_nominal frequency of the second clock signal
25 is equal to an integral multiple of the line frequency in the incoming
video signal and to another'integral_multiple of the line'frequency in o
the displayed picture. '
10. ' A picture display device as claimed in Claim 1,
characterized'bi a line scan generator for vertically scanning the
30 displayed picture. o B
1. A piéture display device as claimed in Claim 1,
characterized by a field scan generator for'horizontally scanning the
displayed picture. _
12. A picture display device as clgimed'in Claims 10 and 11,
35 characterized by a modulator for multiplying horizontal and vertical
scanning signals for correcting scanning.exrors in the displayed '
picture. '



12. - A picture display device as—eLa+ned~+H—€¥a+ﬁE—10 and 11, 35
tharacterized by a nodul ator for nultlplylna horlzontala¥ﬁhvert|cm

;&&nglzn%;l gnal s for correctl ng scanni ng erl mmmlﬂ“m&“m aggdBpilgggre.

CLAII\/B._l.PHN 12756 plcture di spl ay deyjce suitable for recelylng
processi ng-an I'ncom ng vi deo signal which conprises horizontally scanned
pi cture in%ﬁ%ﬁ@%%on and for dlsplaylng plctures whi ch are conposed of
fields eac ich conprises a given nunber of lines, said device 5
conprising a scanning section for generating |line and field scanni ng
signals for formng the lines and fields, respectively, and a video signal
processi ng section for processing the picture information which is present
in the video signal, characterized in that the scanning section is adapted
to scan the lines in the vertical direction, a 10 plurality of vertical
lines constituting a field, the vertical |ine frequency being many tines
hi gher, at least 200 times, than the horizontal field frequency, the video
signal prodessing shaictwre §hpplayi deyigesenivable dorixareivingspedition circuit

for receiVighgeddigng! &i liﬁé‘omm;oshr&blﬁrgnandmeh &ﬁ@yfggsl ﬁ&moﬁééngnsewmea
picture information 15 to el ements of the vertically scanned |ines. 2

A picture &tCHITe ipfarmation apd foxedisplaying FH"it“rEﬁ %Pe%qezéwa%e?wét "the
hori zont al fﬁeBdsd e‘aqufeam,chupmprdsss)laayw@ amtdr bo Likes yaalid amuéé eld
frequency in the.incom %vyldeo

| | d
it 11 ot & of MG PP 6 ARty o reefod e altlonufindy THRE gpa tilda EGnfilig
cl ai med i nstymdls Zor dloaming ¢he Addes andhbieldhe mpeq:@anelh rpdfa egdemcy upon

disgpl ay isg Ebﬁﬂ rbr&é@%nn%%@cﬁ?oﬁ @BFer@l:eggllnb e p?éturtehfhﬂgﬁétzl%ﬂt Qﬂuégi he

frequency in“the incomn di spl ay device
as cl ai nmed 1Fn93(§5&P15r517'2tb¢1d’193°|5r49251 mﬁhmcaenm b’é)rﬁbﬁ?—s@@ prannipeg

i nf or mat i OBe&kHdnNgs tdMaptid1@ot saGELEd MEnéddnnendivektic@ll M&EEPM og during
erized in that upgn tio between

the 11 nt® r 2PE03 | e vaRAeRR o iTncoarbtr g A(arhds Mhe HArtATY 805 cqua
to the corfespmndynigeingtmamyi hideschigheopiatg leaste@08i igmak, th@n the A
picture di 38l AvondgY! 2185 reb@ldlyd ik GidddNsgnd " pPblesding section
comprising a séan diréction traﬁsposition_circuit for'receiving the
picture information and for sequentiélly assigning picture information
15 to elements of the vertically scanned lines. | |
2. A picture display device as claimed in Claim 1,
characterized in that the hoiizontél field fregquency upon display is
equal to the'vertical field fiequency in the incoming video signal, or
to a small, single-digit multiple of said frequency.
20 3. A picture display device as claimed in Claim 2,
‘characterized in that the vertical line frequency upon display is higher
than, and hp inteqral multiple of, the'horizontal line frequency
in the incoming video signal.
4, A picture display device as claimed in Claims 2 and 3, in
25 which a line comprises picture information during the line trace time
and no picture information during the line retrace time, characterized
in that upon display the ratio between the line retrace time and the
line period is at least substantially equal tb the corresponding ratio
in the 1ncom1nq v1deo signal.
30 5. A p1cture display device as claimed in Claim 4, in which
the lines comprise picture information during the field trace time and
no picture information during the field retrace time, characterized in



the l'ines conprise picture information during—the-Hetd-trace—ti me and no

picture information during the field retrace racterlzed I n PHN
12: 755 ~ 22 lmmu " II .1989 13.
Ap¥cture.display device as clained in daim plcture

di splay tube provided with electron guns and a spi raI Iens characterized

by a stage fﬁl& 5?07%'5\” ng a field scan signal and for appl yi ng, f h%%szont al
dynam c correction’Signal to a focusing el ectrode of the picture display

tube. 14. 43 A p'ACEoi{rt%rg'cﬁQFF‘&S{CGQ‘Yi&eaé%ﬁ!\@édﬂiq éRyifl p{,ms 10 and

11, characterized in that a line tion coil connected to the line scan
gener at or arf®PRI¥SiEEdR RefFtwa RosPlaYi tubeoprrydded wishtelectre guatandgener at or

are arrangeclapmaﬁlnegamtuwﬁehwapIayoet QQEg@rf@HnﬂecTe}i‘@ld@eﬁklefldasc:hQ Didnlayre
di spl ay tube. evice .as clained in Caim

6, charact era,"QeEO ﬁp?]r?’d‘tngtﬁé’°§b£%%8$r‘§’&"f”o‘£ CP¥%F?‘F§£)8%|'°’£‘FB‘?‘? EPra JOLuEMpr i ses

t wo rrermrEeselantirddﬂoofi(hﬂpemtgemehapmystemh for addressing a menory, the

i ncom ng pi turelnforna ! in_a order. of
arrival undg'r ‘t he contro?’ r&r&? 5@% E%{icc?kail gﬁé’f‘ dﬁbrh% %f?'é‘fg

peri od, whilcharantepizediin thatoa riamecﬂeféeotrm ¢oilt hennpched tneh!w ywigeirsicay t he
previous fi glfdeRAbkOshd 3 Pfellagaéﬁ@étia gaﬁaesnm&yta hé f‘ibi@%&h{?n

perpendicular to the wite direction. ) pi cture displ ay
devi ce as cl9gnexator xg &F?ﬁ“ﬂsd 12033:%%‘“&&? SHith cepchyothex| anl’@?ape(ﬂbpf a
readi ng fio opitheremap®yiagstubshi ch signal is the second cl ock si gnal 17.
A picture d|1§pl ay device aim 15, charactey.li ze

as. I ained in
doubl i ng of 'The field frRadI&EhE g‘;SMngwet% P@’r&ﬁﬂ] &R,
A\picture dichptantedezedcén alshad:l Hlmdan iiCkction 1&xansposaiitiod culneuﬂtncorri ng

vi deo si gnal hﬁr%‘é%t%l ﬁeﬂoorrle’s ggn%r L@ocgg?{jésipégﬁlera%g@ @ él'?rfo; agidl%s n%' £CU| t

for convertl ng the incomn €0 SI NnonN-1 n erI ace si gnal
and for appmgReRy .t ke &“gmn%m%uﬁédlftfemmomme%r itgen inga memory 1!1 A

picture gH SQh@Yor‘é@Y'&@a?ﬁﬁhabﬁE’e@ EXe %ﬂhmllgi &Qaﬁ&ﬂnﬁréﬁ%ﬁ Sdgng1 dunng
derul ti pl exi g C|r§U|t 8 recei V|ng he non- interlaced_ video S|gna and
n

for alternatB 1d petdotn While fhet Ricture rigfaEatian stoged iy Ehe,08hehnp| es
of said si gnahoztyodﬁi‘lﬂlngEli@rplremdﬂsafleld period is being read from said memory

in a direction perpendicular to the write direction.
16. A picture display device as claimed in Claim 15,

20 characterized by a clock signal for reading from the memories, which
signal is the second clock signal.

17. A picture display device as claimed in Claim 15,
characterized by a doubling of the field frequency by means of the
_ memories.

[ 25 18. A picture display device as claimed in Claim 1%, in which
the incoming video signal is suitable for interlaced display,
characterized by a circuit for converting the incoming video signal into
a non-interlaced video signal and for applying the signal obtained to
the memories.

30 19. A picture display device as claimed in Claim 18,
characterized by a demultiplexing circuit for receiving the non-
interlaced video signal and for alternately passing on the picture
information of the picture samples of said signal to the memories via
a switching stage switching at field frequency.

35 20. A picture display device as claimed in Claim 15,
characterized by a pixel interpolator incorporated in the signal path of
the memories for increasing the number of picture samples in the



a switching stage switching at field frequency. 35 20. A v
picture display device as clained in Caim by a pixel )
"interpolator incorporated in the signal patlmMqumﬂmlﬂ E for i ncreasi ng’\
't he nunber of picture sanples in the PHN 4.2.¢75% » -

.23 PHN 12.755 30. 3. 1989 di spBayed picture. 21. .30.3.1989 A

picture display device as claimed in Caim20, characterized in that the:
pi cture el endnplayetepippuaeor has a.first input coupled to the scan:

direction trgnsposition gi fc%}e dﬁlsﬁfﬁoﬁdvi&oﬂi Aashedliadeifnt b, _
said.circuit via a delay el enent, and ‘an output connected to a g}r_uﬁtl Iexer.

22. characterétes dngthab Sbe @ictune elemen) intespolator;ias g nput
processing %uhf&p%n&eVbé'ﬁpdStQ:EtélbnSw&%EﬁdHﬂtilbﬁ Veiasuigr @i secdas cimpaed wit h
refer ence to the acco de‘u% dr aw ngs

coupled to the sai ircuit a delay element, and an output

connected to a multiplexer. ' _

22. _ " A picture display device suitable for receiving and
processing an incoming video signal_substantially as -herein described

with reference to the accompanying drawings.




