1 Tbe t n¥ention concerns a method for the expansion of a digital signal
according to the preanble of claim1l as well as a circuit arrangement for
the irnpl-enmentation of the nmethod. From DE-A-37 22 172 there is known a

met bod for the magnification of the spatial dimensions of a picture, in

whi ch the magnification of the anplityde of the vertical deflectionis
conbi'ned with a digital magni fication of the signal in the horizontal
direction. ‘Wth this nmethod, owing to the magnification of the signal in
t he hori zontal dmhanmnyentldut¢bm¢ésnmeahnéthoddf@ﬂxtnémexpgnsibnabfom

of ~the anplitudgqgsldy té?%da’tzréé&é‘fdﬁﬁ@tﬁﬁytﬁlﬁh AP e Oéléiﬂei ol

the ve#tical directionis so t structure becone

vi si bl e. The vWeldi |as ya o?ixewrit | aerangement cfennthe éimﬁé-?méﬁﬂ'-lay-lp@d&fed
i f a doubl e scangned mddHoection is used such as described in DE-A-37 22
170. The solution described therein uses standard RAM nodul es as nenori es.
It is the object of the invention to provide a nethod as well as a circuit
arrangenent for tFremODE+A€a?i @2 oi72h&herat | B¢ Knoensi @nmedhod pfot urthe

This task is solv at of ,_cl.ai s Eurt.her vI of the
I nvention are gi v %nq*]’[%et g‘pé#(rjgﬁ]t p%tﬁ_BaT \]ﬁ'{“ﬁ% h‘g%sogut %‘0 %E)rfe T to
the invention, awhigdo hmnmftm!mm@f ier popdisutec of ithe, yertd as

described in DE Ao#f 3318} {&PebnBiRed %Q%h aFQiléf@afDﬂaahsﬂbaeleh e

spat kgl dinensions of a pi cture usi ng_the above nentioned picture nmenory
two met hods are Fgg@ygp.gna 3n the " horizontal dlrectlon. With this

method, owing to the magnification of the signal in the
horizontal direction. With this method, owing to the
magnification of +the amplitude in the vertical
deflection, the number of 1lines in the vertical
direction is reduced sb_ that the line structure becomes
visible. The visibility of the line structure can be
drastically reduced if a double scanning deflection is
used such as described in DE-A-37 22 170. The solution
described therein uses standard RAM modules as memories.

It is the object of the invention to provide a method as
. well as a circuit arrangement for the modification of
the spatial dimensions of a picture.

This task is solved by the features of claim 1. Further
developments of the invention are given in the dependent
claims. .

With the solution according to the invention, a video
memory with two periphery interfaces is used such as
described in DE-A-37 33 012 (EP-A-0 309 807).

For the modification of the spatial dimensions of a
picture using the above mentioned picture memory two
methods are possible.
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1. ,' Thé data are written into the menory w thout prior expansion. The
expanS| on of the picture data is performed during the reading-out of the
pi cture menory. 2. The expansion of the data is perfornmed during the
witing of the data into the picture nenory. The picture nmenory is then
read out line by line for the reproduciion. The picture nenory wused in
accordance with the invention has the followi ng features: The two

peri pheral interfaces of the video nenory are fed with clock pul ses, the
rate of one of which i <Then dattegnsd wmiittewl ntwfthe menatsharithoutt-prior

exanple, the follow ng, 1%i}%{l on y #\/Hz
27.0 Mz 27.0 M& |nput TK% eg&’lel!ﬁ'%ﬁ @'Pmé %;cgu%ﬁiq n or er
to achieve the requiredPeRRRIRRS afringt i Fhe speadingeontafi §hrorpihuken
t he peripheral interfaGggsm the nenory is conducted in parallel manner.
The data are transmitted in bl ocks of, for exanple, twelve scanning val ues.
Oning to the high data rate which requires a very high access tine of the

menory the periphzral iTheréxuassior abl theodatadﬂsl qelrf oxfmed aursbranpties

24 scanning values. Th f.Pl! | wi
reference to two enbod?‘&ﬂ%/q%mﬂ%c]hﬁger own Inb@k&%&;ﬁ@é %%%ﬁa ‘hbea
menory organi sation forPidtiaaxpupemory 32ss&hem reathdeut Flgne bﬁovlé—l’@ tfore
di agram of the input anghoWditodidttiod] 9- 3 shows a buffer;

The picture memory used in accordance with the
invention has the following features:
The two peripheral interfaces of the video memory are
fed with clock pulses, the rate of one of which is an
integral multiple of the other. For exanmple, the
following combination may be used:
input A 13.5 MHz 13.5 MHz 27.0 MHz 27.0 MHz
input B 27.0 MHz 13.5 MHz 13.5 MHz 27.0 MHz

s In order to achieve the required reading and writing

speed the transmission between the peripheral interfaces
and the memory is conducted in parallel manner. The
data are transmitted in blocks of, for example, twelve
scanning values. |

Owing to the high data rate which requires a very high
access time of the memory the peripheral interfaces are
able to read blocks of, for example, 24 scanning values.

The invention is explained below in more detail with
reference to two embodiments which are shown 1in the

drawing.

Fig.1 shows a memory organisation for the double



Fig;4 - shows a time diagram of the clock pulse adaptation
circuit; Fig.5 shows a further tinme diagramof the input and output data;
Fig.6-shows a circuit arrangenent for the expansion of the |um nance
conponents; Fig.7 shows acircuit for t he expansion of the

chrom nance conponents. Fig.1l shows asnmenory organi sation of a nenory 14
wi t h "a doubl e scanni ng node. ‘The data are witten into the nenory 14 as
follows: A first horizontal counter 11 controls the witing data of one
line, a first vertical e@ahndhgléiodestrols the witing of the |um nance
conponents Y of one colum and a vertical counter 13 controls the witing
of tha~chrom nance conponents of one col um. The data are witten

bl ock-wi se into Flig.2eshoys whdimey ddagirank offagheoinpiut, ahdr catpmy data;
twel ve scanni ng val ues. The data of the blocks contain | um nance Y and
chrom nance signal conponents C alternately. The reading of the data is
performed in theFi@-Bofhewsna bufferifenory 14 has a first horizontal read
counter 16 for =~ 4 the |um nance Y. These data. are fed to a first
peri pheral interfgce B. The vertical wite gounter éﬁ%i used_for the.read
cycle as a verti a9 ReafC¥ent erd13 roime hg n e%ﬁegné’ll°€6‘np5’ﬁéﬁf’s C
for the peripheral inbdafpdtatioh circladrt; the [um nance signal conponent
Y a vertical read counter 15 is used which feeds the data to the peripheral

integface B. The horizontal wite counter 10 is used for the read cycle
Fig.5 shows a further time diagram of the input and

output data;

Fig.6 shows a circuit arrangement for the expansion of
the luminance components;

Fig.7 shows a circuit for the expansion of the
chrominance components.

Fig.1l shows a memory organisation of a memory 14 with a
double scanning mode. The data are written into the
memory 14 as follows:

A first horizontal counter 11 controls the writing data
of one line, a first vertical counter 12 controls the
writing of the luminance components Y of one column and
a vertical counter 13 controls the writing of the
chrominance components of one column. The data are
written block-wise into the memory, whereby a block may
contain, for example, twelve'scanning values. The data
of the blocks contain luminance Y and chrominance signal
components C alternately.

- The reading of the data is performed in the following
way: ‘

The memory 14 has a first horizontal read counter 16 for



as a hori“zontal read counter and feeds the chrom nance S|gnal conponents C
to tthe peripheral interface A. The peripheral interfaces A and B are used
to read. Qut the data in doubled manner, the chronmnance Cis fed to the
interfaces A and the lunminance Y is fed to the interface B. Fig.2 shows a
time diagramof the input data Din andagthe output data at the peri pheral
interfaces A and B. The input data Din are alternately fed to the nenory 14
as | um nance conponents Y and chrom nance conponents C. Wen the data are
read out of the rreneryldﬂmdmecehmm narfiees Maatent arel, £ed, . to aae f:‘anlsto

the peripheral i nbertaag:a vaLke Rl T N3GAE SRIRINRY Srlke ouptor 245

fed to.the perlph feria Seen um nance
conponents Y5, Yoeignusefefehrthenuead GﬁQ%enéﬁte tsrttgaéreea@agoeuter 13

repeatedly. For tgg,reagiend dHilomRGRSS tép?ﬁ&fpoaéﬂbéngﬁtsczc Ylgor'2 the
are conbined in each_ case into one bl ock for exanple the wite clock

pul se rate is 27 REFiphEralp nLEELAGEN| At cat i BATI nther afvBinanges $igpalpe
achi eved, the readoﬂpbﬁentatye AuSlertd cil. 2beddtiz couiilternmrmrysl‘hseﬁ renﬂcnt

a read frequency f hr.oug eci al d._h ver
aver age frequency% Fg I\% VAR RS gBt ar %dperlpgl oragF gaéé%hic%se t'ﬂle
aver age frequencyhoti2onsl MWritenedirdhk dla b$ Bsedy fiogurths amdv\thle
for exanple, 24 sggply eamdﬁio‘??&lo%eé&' t6hfiaLed %“’}%ed t‘iﬁéorl 20k an&Qe

thlrd\plock can be read out i1 n repeated nmanner soO that_ 't error
is prévented f ronﬁﬂﬁﬁﬁéaﬁ'rpﬁgm"?ﬁtér Ferta Fhe (RATRNAERY dntenfiage eﬁuen@?e

buf fer peripheral interfaces A and B are used to read out the
data in doubled manner, the chrominance C is fed to the
interface A and the luminance Y is fed to the interface
B-

Fig.2 shows a time diagram of the input data D;, and the
output data at the peripheral interfaces A and B. The
input data D;,, are alternately fed to the memory 14 as
luminance components Y and chrominance components C.
When the data are read out of the memory 14 the
chrominance components Cl, C2,... are fed to the

&j peripheral interface A while the luminance components
¥l, Y2, ... are fed to the peripheral interface B. As
can be seen from Fig.2, the luminance components Y5, Y6
and the chrominance components C5, C6 are read out
repeatedly. For the reading out process two components
c2, C2; Y1, Y2 ... are combined in each case into one
block.

If, for examples, the write clock pulse rate is 27 MHz
and a picture magnification in a ratio of 4/3 is to be
achieved, the read pulse rate must be 20.25 MHz. The
nemory 14 is read at a read frequency of 27 MHz.
Through a special read-out method, however, an average
frequency of 20.25 MHz is obtained.



accérdfnb to Fig.3 is used. The data Din are fed to shift registers

20,%1,227in paral | el manner. These shift registers 20, 21,22 are each
fol | oweel by a controllable anplifier 23,24,25 the conbi ned output of which
lead to an output [err]. The shift registers 20, 21,22 have contr ol

i nputs CK1, CK2 and CK3. The controlg able amplifier 23,24,25 have control
i nputs EN1, EN2, EN3. Fig.4 shows a tine diagramof the buffer according to
Fig.3. The input data Din consists of four blocks BOto B3. During a first
bl ock period the Itatardnértte bbhtkv{aethia averaget feequencyt lof A0 fa5 MHz,

register 20. Durifg 0‘5"9? i t t
into ke shift regl ster c&ﬁlrd%ﬂ‘(}fk%lerlo&ﬁ%{ﬁfeé%a‘%%a ié %
bl ock [errare wiSamplesi st Feachiqut r by !,’?PﬁaZQG mgInen ocwoﬁere’tﬂi‘l@'@d s
repeated without g9 r¥hRgaomlorkWddr Ne PFEEAS DUt TH dpepbate! aiahrdie so

aver age frequency of In a fourth blo rl od B4 the data of
e Block s oy iRt s, ot kel oy ot g dm hdren i s
is perforned at a clock pul se frequency of K = 27 MHz. In order to
St eve o Spanshfloshls, B Sabhatl® Higr Fefl LASTAGEEN, th Herer
is fed to the i nAagecrdingeteoMioold als cusedt i f iThe datas DZ_'LEn arghded to

duration of the engpte %&mfteeerrgapgmdﬁztolgop%éamlanﬂahaeehom Tﬂbse
Fig. g wmth the duration 3T. Shows the witi the input data

ng
into the nmenory Pt weFFgé‘s't?ﬁ% ogﬁaﬁﬂ-sé?l oRYSr 9RCR umgﬁéi‘fe@e nerft s
Y and the chrom reswersIraslenanpliaiéer 26heaynist itige | sdnbihed ndutpatl of

During the writl rfﬂl‘oct.h“fl.ead to an output Dg,t- The shift registers
20,21,22 have control inputs CK1, CK2 and CK3. The
controllable amplifier 23,24,25 have control inputs EN1,
EN2, EN3.

Fig.4 shows a time diagram of the buffer according to
Fig.3. The ihput data Dj,, consists of four blocks BO to
B3. During a first block period the data of the block
Wpo are written into the shift register 20. During a
second block period Bl the block Wp; is written into the

v shift register 21. In a third block period B2 the data
from the block Wg, are written into the shift register
22. This block period B2 is repeated without carrying
out a writing process in order to obtain the average
frequency of 20.25 MHz. In a fourth block period B4
the data of the block Wgy; are written into the shift
register 20. The writing process is performed at a
clock pulse frequency of K = 27 MHz. In order to
achieve an expansion, the data of the blocks BO to B3
are read at an average frequency of 20.25 MHz. For
this, an enable signal EN1, EN2, EN3 is fed to the
inputs of the controllable amplifiers 23,24,25. The
duration of the enable signal corresponds to 20.25 MHz
and is shown in Fig.4 with the duration 31.



| un nancé& conponents Y by neans of the counters 12,11 and the chroninance

conponents C, regions ND of the nenory are not witten into. For the

reading~qut process the data are read out in order corresponding to the way

in which they were witten into the menory and are fed to the peripheral

interface A/B in a Y/ C conponent manneg. Fig.6 shows a block circuit

di agram of an enbodi nent according to the invention. An incom ng signal

path 10 for the lum nance signal Y with an anal og-to-digital converter 70

is split up to a Figss mshatrsw the narbting8 ofdtheseiguk r dataw iheoneths y

79 and subsequent L a | tj RhLe PR oe] 0] toza utgoi

si gnat=pat h 13 fol{r‘é/l{'%%’}l %1%1 %gn%"gq s?'l )g%]al géewé?ﬂggggéglfggl 8; o?.' g%al‘%gﬁ%nce

converter 77. TernperenRt® | Y candnbheechegninance gomponentge§ \Gfitenidkhe

inputs, data out ppiSrikgainkél theC Moty iDPUt SD&Pﬂnédéhésﬁr'i‘&EHgs of Nene

address inputs of_the read-wite neporiés 68 and 79 are connected to

counter outputs OYWBHRARES COURPBEELE4 LY sPeRRScIPS nther FOHRYETSeckt 11

i nputs as wel | asamd otheputhroninshsce Htlmpcf(imiﬁé nEyt sredgions | qer od bt(;jzm?3

means of nmultiplexer 63 and 8Q and_the.cloc se ipputs_.are trigagered by

means of nulti pll&%‘&f 65 arﬂ?% 8?&1 telz‘or m?’éésonsﬁ&éf fé‘? ri]{?&ﬁ?ﬁe cut

i ndi vi dual contr dprocess the data arhomweadr suftedninderhecqingspanding to

i ndi cated at the {1aspeeli YR GRAKO: é;f%epé Wi?ﬁént‘iﬁﬁb“%hé: nlide5 !
e r | . e Sl

signgls are the svmtcgl% signals [err], and [er .. the_invers nal
with respect to [¥%¢].Tefhed® sitieal Pexipheradet AnESrLaGe: cArBg &0 grau YAhd

change their statesmporient amdxinést ne period of the picture signal that is
transmtted or reproduced. The switching signals serve 7

Fig.6 shows a block circuit diagram of an enmbodiment
- according to the invention. An incoming signal path 10
for the luminance signal Y with an analog-to-digital
converter 70 is split up to a first read-write memory 68
and a second read-write memory 79 and subsequently, via
a multiplexer 74, re-combined to an outgoing signal path
13 for the luminance signal Y with a digital-to-analog
converter 77. The read-write memories 68 and 79 are
provided with data inputs, data outputs, read-write
W control inputs and address inputs. The address inputs
of the read-write memories 68 and 79 are connected to
counter outputs of address counters 64 and 81 which in
turn have reset inputs as well as clock pulse inputs.
The reset inputs are triggered by means of multiplexer
63 and 80 and the clock pulse inputs are triggered by
means of multiplexers 65 and 82. For reasons of
clarity, the individual control lines are not shown,
rather only the signals are indicated at the respective
control input or output terminals. The control signals
are the switching signals fH/z and fH/2" i.e.. the
inverse signal with respect to f;, /2° These signals are
symmetrical switching signals and change their states
after each line period of the picture signal that is
transmitted or reproduced. The switching signals serve



for ;the &l ternating switching-over of the read-wite nenories 68 and 79 by
means of control inputs fromthe operating node "witing" to the operating
node "’ readi ng" and vice versa. In addition, a demultiplexer 74 is

tri ggered' by the switching signal FH 2, so that during each-1line period
alternatingly the data output of the read-wite nenory 68 and the data
output of the read- wite nenory 79 are switched through to the outgoing
si gnal path. Finally, the nultiplexers 63, 65 are switched by the
swi tching signalfoferttle ahtiernhtingl tsyitecheirsy-Bover82 ofr ethei todwed-vnyittene

I nverse switchin | r T t | gpa : I
resetdsd gnal s fo%n%lhgpcp%Lfggr én&bg_ng_ﬁéfﬁ%lsn%eggr FEE‘&EP%] 5@% fi%odn ?%ﬁe
Fig. 1c and d. Treperagirgdgode Tweiting! to ghe opexakinggrede Treadingit
Wi élht thhefl i ne ffe&h&f nfa}rz]ldéf _ﬁ@ﬁ?al Ctutg ta'ﬁitii%ridf a_asrdéﬂtmi-{ﬂ?léfﬁi‘ ogyceik
an e frequency, o e signal [err], . .corresponds jn_anoun e |in
frequency 019 t heyﬁ':b‘ﬁﬁ’ée%i g}SI %d.s‘"’]ltf:?f‘lf‘ﬁi gs%%é%l Yag2ir g"&ug:ﬂa} o‘%u]fﬁ?-,g
signal [err] is teack aink geniod haltfeetpiehuylyfl thee daiggnatitphier f. the
Finally, clock € L gn reJsgene lL.ch d_to ., he -
counters 64 and ﬁéga?e‘ﬁ%é%l %%ﬁ'oﬁgl ;%g ia[r]fb%?ls:ﬁgi \gatLth%e %{uﬁ\% 8§erttsh265r%?n%
82. These are cl oeripel nemorynd%s dre oswihehegdethrionghhoe thei t i pEtoeiny

clock pulse signaifydd;f Pathle OPerfhalDy MW4fe "hERELPTe e, bseaquancy
of thg, clock pulg% S| (rgl’g?ls f, 2f corrg%foondseto theﬁnﬁ}r{rggrs of gi cture

el enents of each FYHEChER(i BY edtBS ¢ FWitehing i v81OPAL f faymncpnd  the,

the present casemulbiplékeek pBbSe Brequacy Shitdikedi 0bgl Zthd S inverse

consequently tw ce igh as that_of the signal f. The picture signals are
Fed via the i neorficariid Shandl £/a-

The control signals fH/2 and 2fy are reset signals for
the counters 64 and 81 as described in P 37 22 170 in
Fig. lc and d.

The frequency of the reset signal f, corresponds in
amount with the line frequency of the picture that is
transmitted or reproduced, and the frequency of the
signal 2fy corresponds in amount to the line frequency

; of the picture displayed. In this case, the frequency
of the signal 2fy is twice as high as the frequency of
the signal f£,. Finally, clock pulse signals are
generated which are fed to the counters 64 and 81 at the
clock pulse inputs via the multiplexers 65 and 82.
These are clock pulse signals £ for the operating mode
"writing"” and clock pulse signals 2f for the operating
mode "reading". The frequency of the clock pulse
signals £, 2f corresponds to the number of picture
elements of each line multiplied by the respective line
frequency. In the present case the clock pulse
frequency of the signal 2f is consequently twice as high
as that of the signal f.

The picture signals are fed via the incoming signal path



8 10 i n digital formto the data inputs of the read-wite nenories 68 and
79. It is assuned that at the tine to the read-wite nenory 68 is set to
the operating node "witing" and the read-wite nmenory 79 to the operating
nmode "treading". Then, the nultiplexer 63 is controlled in such a way that
It swtches reset S|gnals [ERR] through to the reset input and the

mul tiplexer 80 is controlled in such a way that it switches reset signals
2f through to the input of the counter 81. The nultiplexer 65 is also

tS\r,\VI tclhedki n ISuch QOW?M faﬂtgﬁ.t'all &'Wiriant%Z &ie&aﬁwl By et Stliethé&tﬂgﬁriﬂe
e cloc ul se input_o coun n e sSW t ches

clock;aulsg S|gnd? QFl?ﬁrgggﬁnhogﬁ%é cf ckspaﬁ§gmeh %b qﬁnﬁﬁ%ﬁ §Q.
Subsequently, t hethectrend-sratideofmarnexy | 68 asﬂsethbtahe|mmmndtang mode
read-wite memoryn Pléﬂx ﬁeﬂﬂgaﬁﬁes%%f w%ﬂl%%agiéﬂ&f@f%@dﬂigséggrgﬂ

after the other. pr cture e precedi ne n-1 were rea
witten in the re@ﬁdﬁwPFQaﬁéﬁﬁry 7§hemmjﬁhﬁﬂﬂykkﬂﬁi§ﬁﬁ¥rﬁﬁv#%aﬁobﬁ¥°b%e@he

tinme [err] and feﬂntﬁuéﬂeao%goﬂ*&tSHQﬂGEWlﬁlﬁ{é‘s PesetVigignid®s f through
derul ti pl exer

n gvai L. abl e, period of, tine betmeen o]
the storage IocatFBngthrFﬁsiré&@uﬁw5ﬂ§lﬁ%ﬁ) Yo plexer fste ?ﬂ£¥ﬂgfed
coi nci dent cycleslnlsachthewaycmMmt:mtysﬂrxahesrmnxbtnslgnahe 2f through

Subsequently, the gegﬂ 15’1&)% r‘%ﬁé <§$u él][jglare Ittﬁie& qvque%%% hfs

respgctive other opera he rea
prior stored p|ct%1%05$ghb9he@rbnrsudhoatwandtbﬁt ptc%ﬂltcbe§a9b¢03h9u1$ﬂe

that 1s present!Veishassi t# chifioddtpr AdCeor 146k | (FNLd" Anblte 820 Ehbt ©

menory 79 Thus rior stored picture data are’lqst,
denul ti pl exer 74 ?%“%RFFcﬁédqﬂﬁwth% BPBE%P%%XéﬁnP@h%ﬂ+§QEﬂﬁnﬁ1Qﬁktﬁélse
read-write menorysf§nadst er othgough stenatheaidlobk phisedeidgnitbedsprenass

I's repeat ed aftercggﬁ eéigf. Subsequently, the picture data of the line

' n are written into the read-write memory 68 all required
storage locations being addressed one after the other.
The picture data of the preceding line n-1 were already
written in the read-write memory 79,.and these data are
now read out at the time t; and fed to the outgoing
signal path 13 wvia the demultiplexer 79. In the
available period of time between t, and t, the storage
locations in the read-write memory 79 are addressed in
two coincident cycles, i.e. the picture signals are read
out twice. Subsequently, the read-write memories 68 and
79 are switched over to the respective other opefating
modes, i.e. from the read-write memory 68 the prior
stored picture signals are read out and the picture data
of the line that is presently transmitted or reproduced

. are written into the read-write memory 79. Thus the
prior stored picture data are lost. The demultiplexer
74 is switched over in order to switch the output of the
read-write memory 68 to the outgoing signal path 13.
This described process 1is repeated after each line
period of the picture signal transmitted or reproduced.

The address outputs of the counter 64 lead to a



period of the picture signal transnmitted or reproduced. The address outputs
of Hhe counter 64 lead to a 9 peripheral interface A and the address
out puts.of the counter 81 lead to a peripheral interface B. Fig.7 shows the
si ghal” processing for the chrom nance signal conponents U, V. The contro
signals are fed to the read-wite nengries 66, 71 via the interfaces A B.
The signal processing is carried out In a way anal ogous to Fig. 6. The
chrom nance signal conponents are fed to a nultiplexer 96 via an incom ng

Si lgnal | pat h gg- pe‘i?(plrmr@' aaliommwg A/tzs, lany &ne tatmz e‘?l 6131:15&% of lthe
mul ti pl exer via filter , D conyerters a Dflip ops
94, 95, The mul tcioﬁné:)?é"r 8§6q1e?df %‘PI M&rﬁyﬁgrg rilé’l%-e?rg-%ﬁgr %\’I el converter
83 the output data fromwhich are fed to the read-wite nenories 66, 71.

The out put data &fs Bags Wi ke i care owia D “er
84 and & D fli pf %Et'gg,éto S Ehe g%lar?yl eé’fg‘?ef?él rff&gstﬂé M&hhﬂb@

a t , I
consists of asdemalk igempanends 35 &(—:-II 'E’Seacgl&??bf ségnakenhayg, §ednten a

di gi tal -t 0- anal ogneoMRid-a¥r I3 mdfbibilesinds . 7l tvala S2hd3intBLLACEs A, B.
converters 92, 93 nd_ t.he | tiplexer 96 are clocked at,half the clqck ﬁul se

signal f/2, the B FFUeTINE FHhEW R PPt s et Bi Gn¥RY 2R ERGIPHE
serial -t o- paral | do Fdrywa&r.t er Tha chiremimhhicel eignalt compenenitis pirlkeofedo8099

g“d t E_e D’Q Con‘é%r LR 3 e S6 CHLERER BYcbi$ng! 24nRY! St BR! T mhe
7 signal components U, V are then fed to the multiplexer
96 via filters 90, 91, A/D converters 92, 93 and D
flipflops 94, 95. The multiplexer 96 is followed by a
serial-to-parallel converter 83 the output data from
which are fed to the read-write memories 66,71. The
output data of the read-write memories 66,71 are fed,
via a multiplexer 84 and a D flipflop 85, to an
outgoing signal path 55, which «consists of a
demultiplexer 86 as well as a D flipflop each 98,99 with
a digital-to-analog converter each 50,51 and a filter

52,53.

The A/D converters 92,93 and the multiplexer 96 are
clocked at half the clock pulse signal £/2, the D
flipflop 85 at twice the clock pulse signal 2f and the
serial-to-parallel converter 83, the multiplexer 86, the
D flipflops 98,99 and the D/A converters 50,51 are
clocked by the clock pulse signal £.



dajnms-1: A method for the expansion of digital signals with an
expansion ratio of MN with M>N, in which picture poi nt vatues are—witten
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witi'ng and reading clock rates being the same, and in that in each case M
bl ocks of picture point values are rea@;au.mr out, in which after the
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the pJ.cture po:Lnt values of N blocks are used further
and fed to subsequent intermediate stores (20,21,22)
which supply expanded, continuous video signals with a
‘clock rate reduced according to the factor N:M.

2. A method according to claim 1, characterised in
that the memory (14) can be addressed separately for
luninance values (YY) and chrominance values (C).

3. A method according to claim 2, characterised in
that for the addressing of rows of chrominance wvalues
k,/ (C) a similar vertical counter (13) 1is used during

writing and during reading.

4. A method according to one or more of claims 1 to
3, characterised in that M=4 and N=3.

5. A method according to one or more of claims 1 to
4, characterised in that there is used as the memory
(14) a video store with two peripheral interfaces (A,B)
and during the reading out the luminance values are
supplied to the first interface (B) and the chrominance
values are supplied to the second interface (A).



