
1           0 11  950                       2 Description The invention
relates to an arrangement for the  7,704,398. Herein the user must indicate
via the joint display during a time interval of data in the  control
circuit which pages he wants to store in shape of a page on a television
display tube,      the background store. comprising an input circuit for
receiving digital    In the case in which the user requests a next input
signals which are transmitted together with    5   page on the basis of the
data contained in an a television signal and contain in encoded form
index page, without previously knowing that it the picture information to
be displayed, page and  would be necessary to search for that page a rows
numbers, it being possible to transmit in a   waiting period of 15 seconds
on an average will field period of the television signal the picture  now
also occur as the relevant page has not been information of one or more
rows of the pages, a    10   stored in the background store. picture store
an input of which is coupled to an     The invention has for its object to
provide an output of the input circuit, the picture store being
arrangement in which the average waiting period suitable for storing the
encoded picture informa-  will almost be reduced to zero after the first
tion of a page and remembering it during said      request, without the
need for the user to perform time interval, a converter circuit for
converting    15   additional actions for controlling the background the
encoded picture information into video sig-    store. nals suitable for
display by the television picture  According to the invention, the
arrangement is tube, the arrangement further comprising a back-
characterized in that the control circuit is ar- ground store arranged for
storing the encoded      ranged such that at a new request for a page it is
data of at least two pages and a control circuit for   20   checked whether
it has already been stored in the controlling the transfer of the digital
input signals  background store and if so the encoded picture to the
picture store and to the said background    information Is transferred from
the background store.                                             store to
the picture store via the input circuit Arrangements of the above-described
type can     whilst in the event of a new request for a page not be used in
television receivers for receiving digi.  25   stored in the background
store the digital input tal information signals which, during predeter-
signals are applied to the input circuit until the mined television line
periods in which no televi-  requested page is recognized in a manner which
sion picture information is present are transmit-  is known per se and
written into the picture store ted with the television signal by a
television     and that the digital input signals areapplied to an
transmission station as part of a teletext system    30  input of the
background store so that the back- and systems associated therewith.
ground store is filled with encoded data of a After the digital information
signals have been   number of pages.. filtered from the complete video
signal with the     This accomplishes the following. The informa- aid of a
video input processor denoted by TVIP     tion to be displayed is
distributed in the custom- hereinafter, the input circuit can distinguish
35   ary teletext systems over a plurality of groups, the therein address
portions such as page and line     what are commonly referred to as
magazines, numbers from picture information codes. The co-    each having
their own indices. A magazine corn- transmitted digital information is
periodically and  prises a' maximum of one hundred pages. repeatedly
transmitted in teletext and associated    The background store is chosen
for instance systems, usually with a period of a duration of   40   such
that it has a sufficiently large capacity to some dozens of seconds.
store a large number of pages, preferably for at A control circuit ensures
that as soon as a user  least one full magazine. This background store
requests a given page, the picture information     can, for example, be
directly connected to the codes associated with this page number are  .
source of the digital input signals, that is to say stored row-wise in the
picture store.         45   before the input circuit so that the digital
input To display that page the picture store is read,  signals are
continuously written into the back- the picture information codes being
converted by   ground store without any selection. the converter circuit
into video signals in a man-   Another method of writing into the
background ner which is known per se, with the aid of a       store is to
enter information from the moment at character generator.
50   which the requested page number in the signal If the repetition period
of the digital information  received is recognized until the moment at
which is, for example, 30 seconds, the waiting time      the store is fully
or partly filled. between a request and filling the picture store      In
this writing method selecting a magazine can would be 15 seconds on an
average if no back-      if so desired be effected with the aid of the
ground store were used. If this average waiting   55   magazine number
occurring at the beginning of period also would occur for each subsequent
each line. request, the user would experience this as a         Neither of
these methods requires an additional nuisance.
control action by the user or additional informa- This can be partly
obviated by extending the     tion from the transmitter. picture store with
a background store suitable for   60  At the first request for, for
example, the index, storing picture information of two or more pages.  this
index is written into the picture store after an An arrangement of the
above-mentioned type is    average waiting period has elapsed. whereafter
disclosed in Netherlands Patent Application No.    this index can be
displayed immediately. While 2    



3                  0 118 950                      4 user reads the index,
the background store is  already have the possibility to accomodate more
filled in a few seconds with the digital input     than 300 K-bits (308 x 1
024 bits) in one single signals. The period of time in which this takes
integrated circuit. If each unit of 1 024 bits is used place may depend on
the capacity of the back-      for storing 3 lines of text of 336 bits
each, ground store and is, for example, chosen such    5   308 x 3: 25 = 37
pages can be stored in one that the requested page is written first into
the  single module, 3 modules are sufficient for one background store,
simultaneously with writing of   complete magazine. In practice, 40 or more
pages the picture store. whereafter the next pages are   can be stored in
one module, as the majority of entered, until be background store is filled
to    pages have less than 25 written lines. capacity. In a register of the
control circuit it can,   10  There is then a difference with the picture
store for example, be noted down which information is   organization. In
the picture store, for each line of stored in the background memory.
text having 40 symbol locations per line only the If the subsequent request
by the user relates to  picture information codes, each consisting of one
one of the  pages thus written into the register,  8-bit byte are stored
for each line, i.e. 40 x 8 = 320 then the control circuit connects
thereafter the   15   bits, including once per page the page number input
circuit to the output of the background      which in the first line forms
part of the picture store, which as a result thereof starts acting as a  -
information code but exclusive of the 16 bits per digital input signals
source. The information re-  line for the line number. As the background
store quired is now stored in the picture store in less  may be provided
before the input circuit all the than 0.1 sec., a waiting period which is
so short   20   digital information is stored, so inclusive of the that the
user does not notice it. The content of the  line numbers, so that now
indeed 320 + 16 = 336 background store is not changed. In practice it
bits per line of text are required, but on the other has been found that a
large portion of the con-'   hand writing into the store is simplified,
because secutive requests always remain within the con-    the separation
of number bits and picture infor- tent of the background store, so that a
new   25   mation bits is dispensed with, and in addition the waiting
period occurs only very infrequently,      background store can now
completely replace namely as soon as the user requests a page which  the
original source for the digital input signals.' has not yet been stored. It
is of course possible to  The background store may be formed by a shift
dimension the background store such that all the  register of a different
type or alternatively by, for magazines can be stored completely. In that
case   30   example, a series-parallel converter followed by there will
never be a waiting period after the first  an addressable memory, in which
w-bit [err] words request.                                           are
stored in word address locations determined An advantageous embodiment is
characterized      by an address counter in the control circuit. Also in
that the background store is arranged such     in the last mentioned case,
the combination that during the periods in which no information is  35
'behaves during writing as a serial store. A person written into the
background store be encoded      skilled in the art can choose any suitable
type of data stored in the background store circulate     store for this
purpose, this choice is not relevant always at least once through the
background       to the inventive idea. store under the control of the
control circuit, and  The invention will now be described in greater in the
case of a new request for a page the input   40   detail by way of example
with reference to the circuit is coupled to an input of the background
accompanying drawing. In the drawing: store and recognizes in a manner
which is known      Figur 1 shows a simplified block diagram of per se the
page number of this page 'in the       the basic form of an arrangement
according to circulating information and transfers the encoded  the
invention; picture information associated with this page to   45  Figur 2
shows a block diagram of a practical the picture store.
embodiment; The selection  mechanism may then be very          Figur 3
shows the position of lines and bits simple because the input circuit is
normally in the  thereof in the background store; waiting mode until the
requested page passes        Figur4 showsarelevantportionofthecontrol
during this circulation, so that no separate re-   50   circuit such as it
is used during the storage of cording of pages contained in the background
data in the background store and during the store must be effected. This
requires indeed some  refresh operation; waiting time, but this will not be
noticed since it is  Figur 5 shows a time diagram associated with possible
to have be the entire stored information  the circuit shown in Fig. 4;
circulate in a short period of time.         55     Figur 6 shows a
simplified block diagram of a A cheap solution is obtained if the
background   background store with only magazine selection, store is a
store of the volatile type, in which   and circulation of the stored data
also has for its     Figur 7 shows a simplified block diagram of a object
to refresh the memory content, and in       background store for magazine
selection com- which the periods of time during which no writing-   60
prising a second storage section for time com- in or circulation occurs are
shorter than the      pression purposes. period of time in which the
content of the back-    Corresponding elements in the Figures are ground
store vanishes.                             always given the same reference
numerals. Thoughts might go towards integrated CCD-          In Fig. 1 a
video signal originating, for example, memories (Charge Coupled Devices)
which now    65  from the receiving. section of a television receiver 3   



0 118 950                      6 is applied to an input 1 of a
teletext-video input    The control signals conveyed by the control
processor 3 (TVIP) of a type as is customary for   circuit 29 are
schematically shown in this block receivers suitable for teletext. The main
object of  diagram by means of the multi-channel coupling TVIP is to filter
out in a manner known per so the  51. teletext video lines which are
transmitted during    5  When a new page is requested, the control the
vertical beam blanking period and to apply     circuit first checks whether
this page has already them to the further circuit as Digital input Signals
been stored in the background store. If not, (DIS) via an output 5. The
output 5 is connected to  switch 9 is adjusted to the position 7-10 shown a
first input 7 of a switch 9, an output of which is  and the digital input
signals DIS are applied to the coupled to an output 11 of the input circuit
13   io  input circuit, each time during a DEW-period. (ACO) which in a
manner known per so provides        For this  check there are several
solutions. It is for- the acquisition of the picture information    for
example, possible to note down in a secon- codes from DIS associated with
the page re-      dary memory of the control circuit during writing quested
by  the user. The picture information      of information in the background
memory, which- codes are stored in a picture store 15, for example   15
information has been stored on the basis of page in the form of a standard
teletext random access   and line numbers. memory TRAM. To display the
requested page on        As reading the entire background store can be a
picture screen, TRAM is periodically cyclically  effected in a fraction of
a second, it is also read, the video signals necessary for the display
possible, without a time delay noticeable to the being generated by the
converter circuit 17 (DSP)   20   user to check the background store at a
new and applied via an output 19 to a display circuit,  request always
first) for the presence of the not shown, which comprises a picture tube.
Information sought, to read this information if The output 5 of TVIP is
further connected to an  present, and if not to scan the incoming digital
input 21 of the serial background store 23 (CCD),  input signals with a
normal, average waiting time. formed by, for example, one or more
integrated   25    In the latter case a very slight increase of the
CCD-registers. An output 25 of the background      average waiting period
is offset by a simplifica- memory 23 is connected to a second input 27 of
tion of the control circuit. the switch 9, so that, it the switch 9 is
adjusted to  During those portions of the field period in the position
27-10, DIS stored in CCD can be       which television signals are
transmitted DEW applied to the input circuit 13 via the input 11 to   30
1 and the teletext clock TSCLK is inoperative. be thereafter processed in a
manner known per -     As soon as the requested page number has se when the
user requests a page whose informs-    been recognized with the aid of a
circuit which is tion is stored in CCD.                             known
per se and not shown in the drawing (ACQ The entire procedure is controlled
by a control  13) starts storing the picture information of this circuit
29. The normal teletext control will not be   35   page in the picture
store 15. discussed in greater detail here, some controls      Although
this is not necessary, storing DIS in which are relevant to the invention
will be de-    the background store may be effected continu- scribed
hereinafter with reference to the Figures  ously or may be started at the
new request. 4 and 5.                                           Storage may
alternatively start simultaneously For the control, the circuit TVIP (3)
supplies a   40   with the storage in the picture store, so as soon as
number of timing signals which are standard       the page number has been
recognized. timing signals for teletext. A TCLK-output 31       As soon as
the requested page has been stored applies a teletext clock signal of
nominally 6.9375  in TRAM (15), the display thereof can be started, MHz to
an input 41 of the control circuit 29.      whilst the background store is
further written-in. An SR-output 33 applies at the beginning of   45  If
the background store has a capacity of x lines, each teletext video line
period an OFF pulse       writing may be terminated x line periods after
the [err] Start Line [err] to a corresponding input 43, and a  beginning of
writing TRAM. This can be effected DEW' output 35 applies the Data Entry
Window       in different manners. It is possible to count x signal to a
corresponding input 45 of the control  pulses SR' in the control circuit
29, or in the case circuit 29.                                  50   of 4
teletext lines per DEW  period x/4 DEW The signal DEW  is OFF ([err] 0[err]
) during that       pulses can be counted. It is alternatively possible
proportion of the vertical beam blanking period in  to stop writing as soon
is a predetermined higher which teletext video lines are transmitted, i.e.
page number is recognized. The exact location generally during 4 or more
video line periods in   where the address recognition is provided is not
each 20 msec. Field period (or 1/60 sec. in NTSC    55  important for the
invention. This may be effected countries) and provided there is a write
com-     in both TVIP and ACQ. For this purpose it is also mand. Outside
that period DEW' is in the ON        possible to apply DIS to the control
circuit 29 if ([err] 1 [err]) state.
address recognition is effected there. The user expresses his wishes, for
example by      After the writing operation has ended, the DIS means of a
keyboard 47, which is coupled to the   60   now represent a number of pages
in the back- control circuit 29 via a signal link 49. The signal  ground
memory, so inclusive of the line numbers, link 49 may be a wire coupling
but for the purpose  whereas TRAM still contains the picture informa- of
remote control it may alternatively be wholly or  tion exclusive of the
line numbers of the ret- partially formed by infrared light pulses or ul-
quested page. trasonic sound pulses.                        65    If the
next request would relate to a page which 4  



7                   0 118 950                      8
_ [err] not yet been written-in, then the above-de-    in in that manner.
As the number 336 comprises a scribed procedure is repeated.
factor of 3, multiples of 1 024 are never created in In the majority of
cases the next request was    this manner, so that a situation is obtained
in however found to relate to a page which was        which for n modules
always N-1 lines are stored already stored in the background store 23.
5   distributed over two modules i and i + 1 (i = 1, In that case switch 9
is ajusted to the position  N). Thus, it is recommendable to fill up for
each 27-10, whereafter ACQ can take over the re-         group of 3 lines
the 3 x 336 = 1 008 bits transfer- quested page picture information in
TRAM.           red therein with 16 bits to 1 024. If the background store
23 is not of the volatile   An alternative may be to opt for storage mod-
type, this transfer can be effected by addressing    10   ules with a
multiple of 336 bits. The modules the store since it is accurately known
where the    described here by way of example, however, requested page is
stored. Alternatively, the infor-  cheaper, as they are already used for
storing mation stored in the background Store 23 can be     normal
television picture in a digital form, 308      - circulated, ACQ now
waiting until the requested     lines being stored per field of 312.5
lines. If per page passes. In that case the background store 23   15  line
512 elements of 14 bits each are recorded 7 of operates wholly as a
different source of digital   these modules have accurately the capacity to
- input signals, the only important difference being  store the complete
information of a television that the circulation period is preferably equal
to a  field. It is a matter of course to use modules of   _ field period
reduced by the vertical beam blank-   this type also in the field of
teletext. ing period, that is to say somewhat shorter than   20  A
surprisingly simple organization is obtained 20 msec., so that the average
waiting time will    when the shift clock of approximately 31 MHz is exceed
10 msec. This is so short that the user will  synchronized such with the
teletext clock that the not notice it.
shift clock operates at precisely three times the Fig. 2 shows a practical
embodiment of a serial  teletext clock frequency, that is to say at 20.8125
background store 23 comprising one or more   25   MHz. In this situation
the switch [err] is control- memory modules 61 to 64, exclusive. In this
led such that during a portion ofeach third period example each moule is
chosen to be a CCD shift     of the shift clock it is in the position
shown, and is register having 315392 bit elements arranged in    in the
other position for the remaining time of the series. Although physically
there is no difference,  period. At the teletext clock 'frequency the'shift
a simple organisation is obtained if a module is  30   clock produces 1 024
pulses per line period, so used having 308 groups of 1 024 bits each.
that at the end of the line period the first bit of a Each module has an
input 67 and an output 69     line of text has arrived in the last part of
a which can be coupled to each other with the aid    (fictitious) group of
1 024 bits, for example in of switches 71 to 75, respectively. In the
position  location 1021. Each stored bit is followed by two shown of these
switches each module is a cir-   35  in the first instance idle shift
operations, so the culating module and is not connected to any
second information bit is in location 1018 of the other module.
group of 1024 bits, etc. Thus, the [err] informa- In this situation the
store is periodically re-  tion    bit   arrives   in   bit   position-.
freshed. As this is also always effected once      1 021- 3 x 335 =  16.
The remaining bit positions between the writing periods DEW, 308 x 1 024
40   remain, as yet unfilled, see Figure 3, line A-A. So shift pulses must
be applied in approximately 15   as to fill the intermediate positions, the
informa- msec. for a non-recurrent refreshing operation.    tion bits
shifted-out at the end of module M are These 315392 shift pulses in 15 ms
correspond to   fed-back to the input of the first module 61 during a shift
clock frequency of approximately 21 MHz.   the time in which the switch 81
is in the other Such a shift clock signal SC is applied to the shift  45
position. As the first bits of a line or text are clock input 80 by the
control circuit 29.          always at the end of a group in position 1
021. an For writing the background store the switches    old bit appears at
the output 69 N of module 65 71 to 75, inclusive are adjusted to the other
simultaneously with writing a new bit, so this old position during a DEW
period. The modules 61 to    bit would reach the switch 81 at an instant
this 65, inclusive are then arranged in series with each   50   switch is
not in the position shown. To prevent other. During a DEW period digital
input signals   this, a delay circuit 85 which produces a time DIS can be
applied to the input 67 of the first    delay of one shift period is
arranged between the module 61 via the input 21, a store input switch
output 69-N and the switch 81. This can be 81, a read switch 82 and the
switch 71. The        effected in a simple way by extending the overall
switches 81 and 82 are then in the position shown   55   shift register
having N x 308 x 1 024 bits by ad- in Figure 2. The switch 81 is controlled
from the  ding a flip-flop 84 controlled by the shift clock via control
circuit 29 with the aid of a signal Sl which  a shift clock input 86. is
applied to an input 83 of the background store   It will be obvious that
the bits which were 23.
originally written in the bit positions, 1, 4, 7, 10 The writing operation
can now be effected at   60   etc. are now written after one passage
through all the rate of the teletext clock which then also     modules plus
one time delay bit in the position 2, serves as a shift clock for the
modules 61 to 65,  5, 8, 11 etc. and after a second passage in the
respectively.                                      positions 3, 6, 9, 12
etc. The whole shift register is If in a DEW-period m = 4 teletext lines
are      filled at the end of the third passage. (See Figure transmitted, 4
x 336 bits are consecutively written-   65   3 lines B-B and C-C. 5 



9                  0 118 950                      10 Assuming   N = 3
now   a   total  of          output signal [err] is connected to an output
121 3 x 3 x 308 = 2 772 lines having been stored. The  of the counter 107.
[err] = 1 when the content of first bit of the [err] line is stored in the
[err]  the flip-flop 115 is a 0. that is to sayforall the even bit of the
first group of 1 024 bits of the first  positions of the counter 107. Q'1 =
0 for all the module and the 336th bit of that line in bit 16 of    5   odd
positions. that group. Then the first bit of the [err] line is  The signal
[err] is applied to a first input 123 of stored in the [err] bit of the
second group of   an OR-gate 125 a second input 127 of which is 1 024 bits
of the first module, etc., finally the first  connected to the input 45 for
DEW of the control bit of line 1 849 is stored in the [err] bit of the
circuit 29. An output 129 of the OR-gate 125 is [err] group of the third
module. The information    10   connected to a third input 131 of the
AND-gate 95. of line 1 848 was previously stored in this group,  The shift
clock signal SC is further applied to an but has in the mean time been
placed in the first  input 133 of a three-position counter 135 which group
of module 1, shifted by one position so bit  has an output 137 for the
output signal [err]. In this I in bit 1 020 and the 3361h bit in bit
position 15.  example the three-position counter 135 is pro- The bit
positions 0 to 13, inclusive, 1 022 and    15  vided, in a manner known per
se with two JK-flip- 1 023 of all 3 x 308 groups are unoccupied.
flops 139 and 141 having an input 143 for the J-3 Figure 4 shows an example
of a control circuit  .  input of the first flip-flop 139 and a resetting
input portion which is relevant to the invention and     145 for both
flip-flops. When the inputs 143 and produces the required timing signals
during writ-  145 are both ON, the counter 135 passes in a ing and
refreshing of the background store. The   20   cyclic sequence through the
three positions: operation thereof will be described with reference to the
time diagram in Fig. 5. in which the lines of       [err] 0 [err] where
[err] = 0,[err] = 0; the time diagram have as references the names of
[err] 1 [err] where [err] = 1,[err] = 0; and the signals and counters such
as they are used In          [err] 3 [err] where [err] = 1,[err] = 1. Fig.
4 and in the following description.     25      Finally, the signal SC is
applied to a first input The control circuit comprises in the first place a
147 of an AND-gate 149 a second input 151 of clock generator circuit 91
(CG) which generator    which is connected to the output 137 of the three-
produces a clock signal having a frequency which   position counter 135. An
output 153 of the control in a free-running state is approximately n times
circuit 29 is formed by the output of the AND-gate the frequency of the
teletext clock TCLK, where n   30   149 for applying the signal Sl to the
input 83 of the is an integer. The clock generator 91 can be
background store 23. Si is ON when SC and 04 synchronized with TCLK via the
input 41, in such   are both ON, that is to say each time the counter a
manner that its frequency becomes accurately     135 is in the position
[err] 3 [err]. equal to n times the TCLK-frequency. In the         The left
hand portion D-E of Fig. 5 illustrates example described n = 3 but this is
not essential   35  the variation of signals and counting positions to the
invention. The clock generator 91 applies a  during writing DIS in the
background store, the clock signal [err] to a first input 93 of an AND-
right hand portion E-F illustrates these variations gate 95 which has an
output 97 for a shift clock   during refreshing of the information in the
back- signal SC at an output 99 of the control circuit.  ground store.
Writing is always effected during a In addition, the signal SC is applied
to an input   4o   DEW period, so with DEW = I and DEW = 0. In 101 of a
divide-by-1 024 divider 103, which is, for  response to DEW  the eight
flip-flops 117 of example, in the form of a 10-bit counter [err]. In
counter 107 remain in the zero position, so that this example it is assumed
that all counters       ER = 1, so the second input 111 of the AND-gate
change their positions when a signal edge          95 is ON during the
entire writing period. At the changes from ON to OFF. In the drawings of
the   45   beginning of the first video line during the DEW- signals in
Fig. 4 ON is always at top and OFF it   period the signal start line (SR' =
0) is produced, the bottom. All the counting elements have reset-  causing
the counter 103, the flip-flop 115 and the ting inputs R' via which the
counters can be set    counter 135 to be reset to the zero position. As a
to the 0 position and remain in the 0-position as  result thereof a, = 1
and the first input 123 of long as R = 0.                               50
the OR-gate 125 is ON. The second input 127 An output signal [err] of the
counter 103 is        remains in the OFF condition in response to applied
to an input 105 of a 310-position counter  DEW' = 0. The output 129 is ON
and consequent- 107. which can assume the positions 0 to 309.      ly also
the first input 131 of the AND gate 95. In inclusive. The counter 107 has
an output 109 for   this state of the AND-gate 95 each pulse [err] of an
output signal ER which is in the ON condition   55  the clock generator
results in a pulse SC. During during the counting positions 0 to 308,
inclusive  the DEW  period the clock generator is syn- and in the OFF state
during the counting position  chronized with TCLK at three times the
frequency 309. The ER output 109 is connected to a second    of the
teletext clock. input 111 of the AND-gate 95.                       There
now follow 1 024 shift clock pulses SC, in In this example the counter 107
is in the form of   60   response to which the counter 103 passes a 9-oit
counter having a first flip-flop 115, eight  through the position from 0 to
1 023, inclusive subsequent flip-flops 117 and a NAND-gate 119      and
thereafter counts further to the zero position. for decoding the position
309 of the counter. The  At the transition from 1 023 to 0 flip-flop 115
output of the NAND-gate 119 constitutes the        counts, so that the
subsequent counter 107 output 109 of the counter 107. An output for an   65
is adjusted to the 1-position where [err] = 0. In res- 



6    11 ponse there to the first input 131 of the AND-gate  just as easily
if the counting operation is con- 95 is adjusted to the OFF position, so
that no     tinued at rising edges or at pulses themselves. if it further
pulses SC are produced. During the first   is ensured that at switch-on the
counter 103 is 1 024 pulses SC, Sl is adjusted to the ON position  adjusted
to the zero position, a resetting opera- in response to each third pulse SC
so that via the    5   tion at a later instant is not necessary, as this
switches 81 and 71 of the background store          counter always stops in
the zero position. (Fig. 2) the bits 1/1 to 1/33 inclusive of the digital
If a different number of modules M in the. input signals of the first video
line of this DEW   background store is opted for, 3 x 380 x N lines period
are sequentially written into the back-     can then of course be stored.
At N = 7 a maximum ground store in the locations denoted by A-A in   10
of 6 468 lines can be written in, which, for an Fig. 3.
average of 20 lines per page is sufficient for After a new SR' the writing
procedure is re-     aproximately 320 pages, that is to say for more peated
starting with the first bit 2/1 of the second  than three magazines. video
line until the last bit m/336 of the last video  Once the background store
has been written in, line m of the DEW-period has been stored. Now    15
the lines of one page are stored in consecutive no new SR' is coming
forward so that the counter    groups of 1 024 bits, which are usually
located 303 remains in the zero position, [err] remains       within one
module. Thus, the lines 1 to 20 inclu- OFF until the end of the DEW-period.
Immediately   sive of the page requested first are located in this after
instant E the DEW-signal is adjusted to the   example in the groups 308 to
289, respectively of ON condition and the memory refreshing period   2o
the [err] module. starts. DEW' being equal to 1, the output 129 of
there are several methods of reading back the the OR-gate 125 and
consequently the third Input    stored information. 131 of the AND-gate 95
become ON, so that            For that purpose Fig. 2 shows a reading
circuit pulses SC are produced again. The state of the      161, one side
of which is connected to the output signal [err] is not important for the
OR-gate 125 as  25   69 to 69-N inclusive of the M-modules, the other long
as the input 127 is maintained in the ON      side to the output 25 of the
background store. condition by DEW - 1.                                 In
the reading circuit the control circuit selects, At the beginning of the
refreshing period the     for example, that input which corresponds to the
counter 107 is in the one position. After 1 024 SC-  module in which the
first line- of the requested pulses It is adjusted to the position [err] 2
[err]. After   30   page has been stored, or a selection circuit 308 x 1
024 SC-pulses the counter 107 is finally in.  samples, for example,
sequentially the outputs of the position [err] 309 [err], then ER' becomes
equal to 0.  the modules. Whilst the refreshing cycle is passed and
consequently the second input 111 of the        through reading is effected
every three bits, the AND-gate 95 is adjusted to OFF, so that no further
information is applied via the output 25 and the shift clock pulses SC are
produced. With the   35   switch 9 to the input 11 of the input circuit 13,
308 x 1 024 SC-pulses all modules [err] to [err],         which receives
the bits at a frequency of approxi- inclusive have been circulated through
precisely    mately 7 MHz, approximately equal to the normaL. once, as
required for a refreshing period. In this  teletext frequency. The
information of the lines period of time the clock generator CG (91) oper-
requested .is transferred in customary manner to ates in the
non-synchronized state at approxi-   40   the picture store 15 until the
next higher page mately three times the teletext frequency or        number
is detected. As the refreshing operation is somewhat higher, for example at
21 MHz. The         repeated every 20 msec. an average waiting time 308 x 1
024 SC-pulses then require 308 x 1 024:     of 10 msec occurs. which is so
small as to be 21 = 15 msec. Thus, the refreshing operation is
disregarded. In some cases the last lines of a completed before a new
DEW-period is started    45   page is contained in the preceding module. If
after a field period. In the subsequent DEW period  group 1 of a module has
been read without a new writing bit (n + 1)/1 of the (n + 1)[err] line of
text   page number being detected, then the selection starts. The control
circuit 29 continues this       changes over to this preceding module.
Reading method until a maximum of 2 772 lines of text       one of every
three bits is effected, for example, have been written in.
So   with a switch [err] not shown, which is controlled During the
refreshing period the output of the    in a similar manner as the switch
[err] (81). For this switch 81 of the background store is not intercon-
purpose the positions, for example [err] 0, [err] 1 [err] and nected to
module [err] so that the position of the     [err] 3 [err] of the counter
135 can be decoded, the switch 81 is irrelevant. So it is allowed to have
the  control circuit coupling the switch [err] to that counter 134 continue
counting during the re-  55   decoding facility which produces the
requested freshing period, so that a pulse Sl is produced in  lines at the
output 25. Fig. 3 shows that for response to every third pulse SC. [err] =
[err] 1 [err] or      example all the lines from 1 848 to 1 667, inclusive
J3 = ER' is sufficient.                             occur in positions in
the group having location The circuit described is only given as an exam-
numbers equal to a triple, which bits appear after ple to illustrate how
the different periods of time    60   x.1 024 + Y.3 pulses at the output of
the module. can be realized with the aid of counting circuits. A  For the
position to be decoded the code is chosen person skilled in the art can
design many varia-    which corresponds to x-modulo 3. tions thereof, in
which the choice of different      A simpler organisation is obtained if
prior to types of flip-flops, such as, for example, D-f lip-  reading all
the switches 71 to 75, inclusive in the 



flops is possible. The same times can be realised    65   background memory
23 and the reading switch 7    13                  0 118 950
14 82 are adjusted to the other position and a        seconds occurs 130
times, so that the total aver- refreshing  operation  is effected once with
age waiting period is approximately 1.7 seconds N x 308 x 1 024 shift clock
pulses SC and Sff      with a maximum of 10 seconds. being coupled to the
counter 135. The read circuit  In the case described in the foregoing the
is now only connected to one of the outputs 68 to    5   waiting time for
pages already stored is also 69-N inclusive. The total information of all
the   [err] zero [err], but for less frequent requests for pages modules
now passes in N x 15 msec., so if N = 7    not stored the waiting time is
15 seconds on an in approximately 105 msec. The simplified organ-  average
with a maximum of 30 seconds. The isation then results for the requested
page in an  second method will generally be preferred if the average
waiting time of 52.5 msec., ie. approxi-   10  ratio between the number of
pages which can be mately  1/20 seconds, which is still hardly
stored and the total teletext information content noticeable.
exceeds approximately 0.5. So this is. for ex- It will be obvious that
after N x 308 x 1 024     ample, the case for three modules and a stock of
pulses SC the whole background store has once      195 pages, but not for 3
modules and a stock of again been refreshed once and all information is  15
800 pages. again in exactly the same positions. In this case    If the
background store can be chosen with the counter 107 must be extended such
that it can  such a large capacity that the total stock can be have N x 308
+ 2 positions, for N - 7 refreshing  stored, then for both cases the
waiting time must then be stopped in the position 2 157, the    becomes
always [err] zero [err] after the first request, so counter 107 having been
extended with two bits   20  that both methods of use are equivalent. to 11
bits.                                           Except for the fact that in
the second method of In this situation the signal ER must then be     use
writing is not stopped after N x 3 x 308 lines decoupled from the output of
the NAND-gate 119     of text have been stored, further actions during and
must be connected to the output of a second    writing, refreshing or
reading are fully identical to NAND-gate, not shown, for decoding the
position   25  the actions described for the first method of use. 2 157. At
least during this period of time the Js   It also holds for both methods of
use that the input 143 of the counter 135 must be in the ON     existing
standard integrated circuits 3,13, 15 and condition. As has already been
described in the    17 remain suitable for teletext processing without
foregoing the input 143 may continuously be In     any modification. the ON
condition, or alternatively be coupled to   30    The control circuit 29.
the  switch 9 and the the signal ER.
switching elements of the serial background The construction of the read
circuit and any       store 23 (without the memory modules 61 to 65,
variations of the circuits described can be de-    inclusive) can be
combined into one novel into- signed by a person skilled in the art with
the aid of  grated circuit 155 (Fig. 1). auxiliary means which are known
per se.        35    In Fig. 6 the background store is formed from As
mentioned in the foregoing, the arrange-      one or more storage modules
601, 602,603 which ment according to the invention can also be used   have
an adequate storage capacity for storing in a different way. It is namely
alternatively poss-  digital input signals DIS relating to a complete ible
not to stop writing the background store 23   magazine of one hundred
pages. These DIS are as soon as all groups have been filled, but to   40
applied to a signal Input 607 of a first selection continue writing
thereafter.                       circuit 609 via an electric connection
605. In the example in which three modules are used    In the same way as
described in the foregoing, it will be obvious that if after the [err] line
a  the first selection circuit 809  serially intercon- subsequent line is
written in the latter will over-  nects during a writing period  DEW (data
entry write the first line. From that point onwards the   45   window
during a portion of a television field oldest information is then always
overwritten. As  period) the modules 601, 602,603 via the connec- the
available information is subjected to changes,  tions 611, 812, 613 and
814. Outside DEW, if the It is purely coincidental whether the next re-
store is of a type having a refreshing cycle, the quested page is contained
or not contained in the  outputs of the modules are connected to the
background store and the moment the request is   50  inputs via the
connections 611, 610; 613, 612 and made. Now, however, an average of 2772:
615, 614. 20 = 130 pages are stored. If the total stock of    A second
selection circuit 619 has inputs 621, teletext pages is, for example, 195
pages, there   622, 623 for the output signals of the modules will be no
waiting time for 130 out of the 195     601, 602, 603 on the respective
connections 611, requests. For the remaining 65 possible requests  55   613
and 615, and an input 625 for DIS connected always those pages are involved
whose turn to be   to the connection 605. An output 627 of the written in
has almost come, within a period which  second selection circuit 619 is
connected to an is equal to 65/195 = 1/3 part of the teletext repeti-
input 629 of the input circuit 631 (ACQ) for tion period, so the average
waiting period is 1/6  reading the content of the background store. part
thereof. With a repetition period of approxi-   so  Via a control element
and a control circuit, both mately 30 seconds the average waiting time in
65   not shown, a user selects the number of a page of the  195  random
requests is therefore         required by him, as a result of which a page
1/6 x 30 = 5 seconds. For a total of 195 requests a  selection signal PS is
applied in a manner known 



waiting time of 5 seconds occurs 65 times on an    per se to an electric
connection 633 for applying average and a waiting time of substantially
zero   65   PS to a further input 635 of the input circuit 631.    15
0 118 950                      16 output 637 of this input circuit connects
it to  always be acknowledged  within three field the further, known
components of the teletext      periods, that is to say with an average
waiting circuit, such as the picture store, character      time of
approximately 1.5 x 20 = 30 ms, which is generator and video signal
generator.              so short as to be unnoticeable to the user. In
addition. the background store has at its    5  As actually a magazine will
usually not occupy input 605 for the DIS a magazine selection circuit  one
hundred full pages, writing DIS of the 641 (MSC) which has a DIS-input 643
and a PS-      selected magazine will be continued until the input 645. An
output 647 for a magazine selection  next request for a page of a different
magazine, signal MS is coupled to a selection input 649 of   so that after
some time the entire background the first selection circuit 609.
10   store is exclusively filled with information relating The background
store operates as follows. If a   to this magazine, it being possible that
the same page is requested, the input circuit 631 is con-   information
occurs twice or more times in diffe- nected by the second selection circuit
619 in a  rent store locations. manner known per se to the storage modules
to        As the magazine number is represented by an determine whether the
DIS relating to the re-   15   eightbit Hamming code, the decision whether
the quested page are stored in the store.              information must be
written-in can only be taken As described in the foregoing, this can, for
eight teletext bit periods after the beginning of example, be effected by
sequentially connecting    this symbol. As the symbol itself must also be
the input circuit to the storage modules 601, 602  written-in when the line
considered belongs to or 603 during three consecutive field periods   20
the magazine looked for, a writing-time delay during a refreshing cycle. If
the requested DIS are  circuit which produces a time delay of at least
detected, the input circuit 631 conveys from this  eight teletext bit
periods for the signal to 'be DIS line numbers an encoded picture
information    written into  the store is included in the magazine to an
output 637 for further processing. Thereaf-  selection circuit 641. These
writing time delay ter the second selection circuit 619 connects the   25
circuits are known per se. In most cases a shift input 629 of the input
circuit to the input 625 of  register is used for this purpose, which in
the the second selection circuit 619 for DIS until a   present case must
have at least eight shift new page is requested. In this situation the
input  elements. circuit 631 continues to check the DIS for data      Fig.
7 shows a larger background store com- relating to the selected page, so
that, for example,   30   prising a number N of storage modules. In Fig. 7
intermediate changes of the content of these       elements corresponding
to those in Fig. 6 have pages are followed.
been given the same reference numerals. In the prior art systems such as
teletext and      The first selection circuit 659 and the second associated
systems, the number of a requested      selection circuit 669 have been
extended, to page is formed by three figures, the first figure of   35
correspond to the large number of storage mod- which represents the
magazine number.              ules. If it is found that the information
looked for is  A first portion of the N storage modules is not stored in
the background store, then the      formed by, for example, three modules
601, 602 - information is derived first from the DIS via the  and 603 as in
Fig. 6. During a DEW period, as is path 605, 625, 619, 627 and 629 and the
informa-   40   also the case in Fig. 6, the output of the third tion
reaches the input circuit 631 with an average  module 603 is coupled to the
input of the first waiting period of 10 to 15 seconds depending on
module 601 via 615, 659 and 610. As in the the transmitter cycle time for
the complete stock  previous case, outside the DEW period the out- of
teletext pages.                                 puts of all the modules are
connected to the In addition, the page number is received by the   45
inputs via 611-610 etc. to 665-664, inclusive. As is magazine selection
circuit 641. This magazine      also the case in the arrangement shown in
Fig. 6, selection circuit compares the first figure of the  the modules
601, 602 and 603 are used for requested page number at the beginning of a
magazine selection. The mode of operation is the teletext video line in the
DEW  period to the      same as described with reference to Fig. 6.
magazine number included therein. If these   50     The second part of the
background store com- magazine numbers agree, a magazine selection
prises the modules [err] (651) to [err] (653). in- signal MS is generated
and applied to the selec-   clusive, the output of the last module 653
being tion input 649 of the first selection circuit 607. The  connected
during a DEW period to the input of magazine selection signal MS remains
[err] ON [err],  module 651 via 665, 659 and 660. The second part until a
different magazine number is found at one   55   of the background store is
suitable for storing of the following what are commonly referred to as
information relating to magazines other than the [err] PAGE HEADERS [err]
(always line 0 of a page).        selected magazine and is operative as
long as the During the DEW periods in which MS in [err] ON [err],    signal
MS at the input 649 of the first selection this DIS are written in a manner
known perse into  circuit 659 is [err] OFF [err], in the same way as de-
the storage modules which are then arranged in   6o   scribed  in the
above-mentioned  Patent Ap- series. After not more than one complete trans-
plication. mitter cycle has passed all the lines relating to the  When
reading information from the store the selected magazine are contained in
the back-       second selection circuit 659 operates in the same 



ground store. A subsequent request relating to a   way as described in the
above-mentioned Patent page from the same magazine will thereafter   65
Application. 9    17                 0118950                      18 After
a run-in period, the first part of the   is written into the memory address
617. background store will be completely filled with   It magazine 6
contains 60 pages, after some DIS information relating to the magazine
selected  time, at the latest after one transmitter cycle time. last, the
second part will always contain a portion  60 out of the 100 addresses 600
to 699 inclusive of the further magazine which portion is not    5   will
contain a [err]  1 [err]. known a priori.
A read output 681 of the RAM 679 is connected It, for example, the entire
stock of teletext  to a counting input 683 of the counter circuit 685 pages
is 300, then the following situation occurs.  which comprises for example
eight counters 687- Each of the seven modules mentioned in this      1 to
687-8, inclusive. After some time all the example can contain an average of
37 pages.  10  counters will have a counting position represent- If the
selected magazine comprises, for ex-    ing the number of pagesof the
corresponding ample, 60 pages, this magazine is entirely con-  magazines,
in this example the counter N6 (687-6) tained in the modules 601, 602 and
603, partly in  has obtained the position [err] 60 [err], as in each group
two-fold.                                          of 100 memory addresses
the number of ones is Of the remaining 240 pages 4 x 37  148 are   15
always counted. This counting operation is ef- stored, more specifically
those pages which were  fected periodically, for example every second of
transmitted last by the transmitter.             each field period, so that
if the content of a In the majority of cases a subsequent request  magazine
is extended at the transmitter side by will relate to the previously
selected magazine. As  one or more pages, the relevant counting position In
the case of Fig. 6, such a request is acknow-   20  is adapted to the new,
larger number of pages. ledged without a noticeable waiting period.
At a request for a new page the first selection If the next request relates
to a page from a   circuit 659 is coupied via a signal connection 629
different magazine then there is a probability of  and a module selection
input 691 to that counter 148/240 that this page is stored in thesecond
part  which corresponds to the magazine number, in and also then the
request is acknowledged with   25  this example 687-6. If the counting
position is the same unnoticeably short waiting time.        lower than 37,
or in the case a safety margin is In the remaining cases the request
relates to  taken for example lower than 35, the first selec- information
which was not transmitted shortly   tion circuit 659 reserves only module 1
for the before and which will consequently be transmit-  magazine selection
because the feedback path ted directly or substantially directly after the
30   610-611 is now continuously present, within and request. This
implicates that for 94 out of the 300  outside the DEW-period, and for the
second part possible requests there will occur an average    the feedback
path from 665 to 612 during the waiting time of 47/300 times the
transmitter cycle  DEW-period. time of approximately 30 seconds. that is to
say  If the counting position is [err] 60 [err], as was opted 4.7 seconds.
As the majority of requests fall within   35  for in this example, two
modules are reserved as the first group, the overall average waiting time
described above. At a counting position higher will be in the order of only
one second.         than [err] 74 [err] (or for example [err] 70 [err]) the
first three In the example outlined above it is obvious that  modules are
reserved for the magazine selection. two modules would have been sufficient
to store  The remaining modules are always used for the the 60 pages of the
selected magazine.      40   pure time compression occurring because of the
A further possible extension which is also     fact that when stored
information is read this shown in Fig. 7 renders it possible to adapt
reading can be effected continuously instead of thereto the feedback
connections in the first    only during the small DEW-fraction of a field
selection circuit 659 in such a way that in the  period as in the case of
a teletext device without latter example the output 613 of module 602 is
45   background store. coupled to the input 610 of module 601 during the
In a simplified embodiment it is possible to DEW period, and in addition
665 is connected to  reduce the RAM-memory 679 to 100 address 614 so that
in this example the second part of the  locations, the counting circuit 685
then compris- background store is now formed by 5 modules for  ing only one
counter 687. In that case only the storing 5 x 37 = 185 of the remaining
240 pages.  so   pages of the selected magazine are counted. The To that
end the arrangement comprises a page   first selection circuit 659 starts
by reserving one number-recognizing circuit 871 (PNR) having an   module.
As soon as the counting position ex- input 673 for the DIS and an output
675 for a code  ceeds the selected value of [err] 35 [err] to [err] 37
[err], or the representing the magazine number and the page    value of
[err] 70 [err] to [err] 74 [err] one module (2 or 3, number, which codes
are transmitted in the what   55  respectively) is always added to the
reserved are commonly referred to as page headers. These  modules. It then
takes however a slightly longer codes are applied to an address input 677
of the  period of time before a larger magazine is stored random access
memory 679 (RAM) which has at     in the proper sequence in the magazine
section. least 800 memory addresses in each of which one   If the selected
magazine is a small magazine bit is stored.                              60
with, for example, 30 out of the 300 pages so that At each selection of a
new television channel  the reservation of one module is sufficient for the
the content of all the 800 addresses is adjusted to  magazine selection
then 6 x 37 = 222 pages of the 



[err] 0 [err].                                            remaining 270
pages can be stored, so that a still As soon as thereafter a page number is
recog-  further improved reduction of the average waiting nized, for
example page 17 of magazine 6, a [err] 1 [err]   65  time is obtained than
that occurring when three 10    1 9                 0 118 950
20 modules are permanently  reserved  for the        locations chosen by
the control circuit of the magazine selection.
addressable memory. It will be obvious that the variable reservation is  4.
An arrangement as claimed in Claim  1, already possible when a background
store having    characterized in that the blackground store is a a capacity
of at least 100 pages is used, in the    5   serial store and arranged such
that during present situation three modules, 1, 2 or 3 modules  periods in
which the background store is not being reserved for magazine selection in
depend-   written-in, the encoded data stored in the back- ence on the size
of the selected magazine, and     ground store always circulate at least
once in the consequently 2 or 1 and 0 modules, respectively    background
store under the control of the control are used for time compression.
10   circuit, and at a new request for a page the input It will also be
obvious that the invention is not  circuit is coupled to an output of the
background only applicable to teletext receivers, but can be  store and
recognizes in a manner known per se applied equally to receivers for
comparable sys-   the page  number of this page in the circulating tems
such as Antiope, Telidon, and such like.      information and transfers the
encoded picture 15  information associated with this page to the Claims
.            picture store. 5. An arrangement as claimed in Claim 4, 1. An
arrangement for the joint display during a  characterized in that the
serial background store time interval of data in the shape of a page on a
is a store of the volatile type in which circulating television display
tube, comprising an input cir-   20   the data stored also served for
refreshing the cuit for receiving digital input signals which are  store
content, and in which the periods of time in transmitted together with a
television signal and  which no information is stored or circulated can
contain in encoded form the picture information    be shorter than the time
in which the information to be displayed, page and row numbers, it being
vanishes from the background store. possible to transmit in a field period
of the   25   6. An arrangement as claimed in Claim 4, television signal
the picture information of one or  characterized in that the background
store is. more rows of the page, a picture store an input of  formed from
two or more serial sub-stores which which is coupled to an output of the
input circuit,  during writing are arranged in series with each the picture
store being suitable for storing the   other and during the period of time
no writing is encoded input information of a page and remem-   30
effected are uncoupled such that the encoded bering it during said time
interval, a converter   data stored in a sub-memory circulate only within
circuit for converting the encoded picture infor-  that sub-memory and also
comprises a selection mation into video signals suitable for display by
circuit which is arranged such that the outputs of the television picture
tube, the arrangement furth-  the sub-memories are consecutively coupled to
er comprising a background store arranged for   35   the input of the input
circuit during a period of storing the encoded data of at least two pages
time no writing is effected. and a control circuit for controlling the
transfer of  7. An arrangement as claimed in Claim 4, the digital input
signals to the picture store and to  characterized in that the background
store is. the said background store, characterized in that   formed by two
or more serial sub-stores which the control circuit is arranged such that
at a new    40   are arranged in series with each other during the request
for a page it is checked whether it has    writing operation and are
uncoupled during the already been stored in the background store and
period of the time in which no writing is effected if so the encoded
picture information is transfer-  such that the incoded data stored in a
sub-store red from the background store to the picture       circulate only
within. this sub-store, and also store via the input circuit, whilst in the
event of a   45   comprises a selection circuit which is arranged new
request for a page not stored in the back-     such that during reading
from the background ground store the digital input signals are applied
store the control circuit couples the output of the to the input circuit
until the requested page is   sub-store which contains the requested page
recognized in a manner which is known per so       data to the input of the
input circuit. and written into the picture store, and that the   50    8.
An arrangement as claimed in Claim 4, digital input signals are applied to
an input of the  characterized in that the serial background store
background store so that the background store is  is suitable for an
internal transfer rate which is the filled with the encoded data of a
number of pages.  n-fold of the bit frequency of the digital input 2. An
arrangement as claimed in Claim  1,        signal, the control circuit
comprising a clock characterized in that the control circuit com-   55
generator circuit for this n-fold frequency, which prises a secondary store
for remembering those     clock generator circuit is synchronized during
pages which were stored in the background store    writing into the
background store with the data during writing of the encoded data.
bit frequency of the input signal, and further 3. An arrangement as claimed
in Claim  1,        comprises a switch which during each nth period
characterized in that the background store is   60   of the clock signal
having the n-fold frequency formed by a series-parallel converter and an
couples the input of the serial background store 



addressable memory having a word length of w       to the digital input
signal and during the inter- bits, the series-parallel converter always
combin-  mediate (n-1) periods to an output of a time delay ing w
consecutive bits of the serial input signal  circuit an input of which is
connected to the into a memory word and writing it at the address   65
output of the serial background store. 11    19                  0 118 950
20 modules are  permanently  reserved  for the        locations chosen by
the control circuit of the magazine selection.
addressable memory. It will be obvious that the variable reservation is  4.
An arrangement as claimed in Claim  1, already possible when a background
store having      characterized in that the blackground store is a a
capacity of at least' 100 pages is used, in the    5   serial store and
arranged such that during present situation three modules. 1, 2 or 3
modules   periods in which the background store is not being reserved for
magazine selection in depend-     written-in, the encoded data stored in
the back- ence on the size of the selected magazine, and       ground store
always circulate at least once in the consequently 2 or 1 and 0 modules,
respectively      background store under the control of the control are
used for time compression.                 10   circuit, and at a new
request for a page the input It will also be obvious that the invention is
not  circuit is coupled to an output of the background only applicable to
teletext receivers, but can be    store and recognizes in a manner known
per se applied equally to receivers for comparable sys-    the page number
of this page in the circulating tems such as Antiope, Telidon, and such
like.       information and transfers the encoded picture 15   information
associated with this page to the Claims
picture store. 5. An arrangement as claimed in Claim  4, 1. An arrangement
for the joint display during a   characterized in that the serial
background store time interval of data in the shape of a page on a    is a
store of the volatile type in which circulating television display tube,
comprising an input cir-   20   the data stored also served for refreshing
the cuit for receiving digital input signals which are   store content, and
in which the periods of time in transmitted together with a television
signal and    which no information is stored or circulated can contain in
encoded form the picture information      be shorter than the time in which
the information to be displayed, page and row numbers, it being
vanishes from the background store. possible to transmit in a field period
of the   25    6. An arrangement as claimed in Claim  4, television signal
the picture information of one or  characterized in that the background
store is more rows of the page. a picture store an input of  formed from
two or more serial sub-stores which which is coupled to an output of the
input circuit,  during writing are arranged in series with each the picture
store being suitable for storing the     other and during the period of
time no writing is encoded input information of a page and remem-   30
effected are uncoupled such that the encoded bering it during said time
interval, a converter    data stored in a sub-memory circulate only within
circuit for converting the encoded picture infor-   that sub-memory and
also comprises a selection mation into video signals suitable for display
by   circuit which is arranged such that the outputs of the television
picture tube, the arrangement furth-  the sub-memories are consecutively
coupled to er comprising a background store arranged for   35   the input
of the input circuit during a period of storing the encoded data of at
least two pages      time no writing is effected. and a control circuit for
controlling the transfer of  7. An arrangement as claimed in Claim  4, the
digital input signals to the picture store and to  characterized in that
the background store is the said background store, characterized in that
formed by two or more serial sub-stores which the control circuit is
arranged such that at a new    40   are arranged in series with each other
during the request for a page it is checked whether it has     writing
operation and are uncoupled during the already been stored in the
background store and      period of the time in which no writing is
effected if so the encoded picture information is transfer-  such that the
incoded data stored in a sub-store red from the background store to the
picture        circulate only within this sub-store, and also store via the
input circuit, whilst in the event of a   45   comprises a selection
circuit which is arranged new request for a page not stored in the back-
such that during reading from the background ground store the digital input
signals are applied   store the control circuit couples the output of the
to the input circuit until the requested page is    sub-store which
contains the requested page recognized in a manner which is known per so
data to. the input of the input circuit. and written into the picture
store, and that the    50  8. An arrangement as claimed in Claim  4.
digital input signals are applied to an input of the  characterized in that
the serial background store background store so that the background store
is    is suitable for an internal transfer rate which is the filled with
the encoded data of a number of pages.   n-fold of the bit frequency of the
digital input 2. An arrangement as claimed in Claim  1,          signal,
the control circuit comprising a clock characterized in that the control
circuit com-   55   generator circuit for this n-fold frequency, which
prises a secondary store for remembering those       clock generator
circuit is synchronized during pages which were stored in the background
store     writing into the background store with the data during writing of
the encoded data.                  bit frequency of the input signal, and
further 3. An. arrangement as claimed in Claim  1,         comprises a
switch which during each [err] period characterized in that the background
store is   60   of the clock signal having the n-fold frequency 



formed by a series-parallel converter and an         couples the input of
the serial background store addressable memory having a word length of w
to the digital input signal and during the inter- bits, the series-parallel
converter always combin-   mediate (n-1) periods to an output of a time
delay ing w consecutive bits of the serial input signal    circuit an input
of which is connected to the into a memory word and writing it at the
address   65   output of the serial background store.    21
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mit einer Eingangsschaltung fur den Empfang characterized in that the time
delay circuit pro-  von mit einem. Fernsehsignal mitubersandten di- duces a
time delay which is equal to one clock    gitalen Eingangssignalen. die die
wiederzuge- period of the clock signal generator for the n-fold  bende
Bildinformation,  Seiten-  und. Zei- frequency.
5   lennummern in codierter Form enthalten, wobei 10. An arrangement as
claimed in any of the     es moglich ist, in einer Halbbildperiode des
Fern- preceding Claims, characterized in that the back-  sehsigNill die
Bildinformation einer oder mehre- ground store is provided at its input for
the digital  rer Zeilen der Seiten mitzuubersenden. mit einem input signals
with a magazine-selection circuit for  Bildspeicher, von dem ein Eingang
mit einem recognizing the magazine number at the begin-   10   Ausgang der
Eingangsschaltung verbunden it, ning of each line of the encoded data and a
store  wobei sich der  oildspeicher zur Speicherung der input switch which
is controlled by the magazine  cidri'ttifv B1ikinformation einer Seite und
zum selection circuit and an output of which is       Ertnnein' dieser
Information im genannten Zei- coupled to an input of the background store
and   tintervA'1 signet, mit einem Umsetzer zum Um- which provides the
background store with those   15  setzen der codierten Bildinformation in
fOr Wie- digital input signals which are associated with a  dergabe in der
Femsehbildwiedergaberohre ge- selected magazine.
eignete Videosignale, wobei die Anordnung wei- 11. An arrangement as
claimed in Claim 10, In   tsr einen Hintergrundspeicher zur Speicherung
which a first part of the background store is     der codierten Daten von
zumindest zwei Seiten arranged for storing digital input signals of a   20
und eine Steuerschaltung zum Steuern der Uber- selected magazine,
characterized in that the      tragung der digitalen Eingangssignale auf
den background store has a second part for storing    Bildspeicher und auf
den genannten. Hinter- digital input signals, a time compression-input of
grundspeicher enthait, dadurch gekennzeichnet, which is coupled to a
time-compression output of  dass die Steuerschaltung derart angeordnet ist,
the store input switch, which provides the second   2S   dass bel einem
neuen Abruf fOr eine Seite geprOft part of the blackground store with at
least a     wird, ob diese &ite bereits im Hintergrund- portion of the
digital input signals associated with  speicher gespoichert ist, und im
bejahenden Fall magazines other than the selected magazine.       die
codierte Bildinformation aus dem  Hintr- 12. An arrangement as claimed in
Claim 11,      grundspeicher uber die Eingangsschaltung aSf characterized
in that the background store is . 30   den Bildspeicher Obertragen wird,
wahrend im formed by a plurality of store modules, of which at  Falle eines
neuen Abrufs fOr eine nicht im Hinter- least a first module is intended for
magazine     grundspeicher gespeicherte Seite die digitalen selection and
at least a further module is coupled  Eingangssignale an die
Eingangsschaltung ge- by the magazine selection circuit to the first
legt werden, bih die abgerufene Seite auf eine module if the data of the
selected magazine   35   Weise erkannt wird, die an sicht bekannt ist, und
exceed the capacity of a module and in other     in den Bildspeicher
eingeschrieben, und dass die cases is coupled to. the second part of the
digitalen Eingangssignale an elnen Eingang des background store.
Hintergrundspeichers gelegt werden, so dass der 13. An arrangement as
claimed in Claim 12,      Hintergrundspeicher mit den codierten Daten ei-
characterized in that the magazine selection cir   40   ner Anzahl von
Seiten gefOflt wird. cuit comprises at least a counting circuit.for      2.
Anordnung nach Anspruch 1, dadurch ge- counting the number of pages of one
magazine,     kennzeichnet, dass die Steuerschaltung einen the counting
circuit generating a sum signal if the  zweiten Speicher zum Erinnern jener
Seiten ent- number of counted pages of a selected magazine    halt, die
wthrend des Einschreibens der codier- are at least substantially equal to
the page capaci-  45  ten Daten 'im Hintergrundspeicher gespeichert ty of
the first module, the sum signal being       waren. applied to a coupling
circuit for coupling at least  3. Anordnung nach Anspruch 1. dadurch go-
one other module to the first module.             kennzeichnet, dass der
Hintergrundspeicher aus 14. An arrangement as claimed in any of the
einem   Serien/Parallel-Wandler  und  einem preceding Claims, characterized
in that the back-   50   adressierbaren Speicher mit einer Wortlinge von
ground store is continuously written-in during the  w Bits besteht, wobei
der Serien/Parallel-Wandler occurrence of the digital input signals with
these  immer w aufeinanderfolgende Bits des seriellen digital input-
signals.                           Eingangssignais zu einem  Speicherwort
vei- 15. An arrangement as claimed in any of the     bindet und dieses Wort
in die Adresstellen ein- Claims 1 to 13, characterized in that data input
55   schreibt, die von der Steuerschaltung des adress- signals are written
into the background store     bierbaren Speichers ausgewahit werden. during
a given time interval starting at the occurr-  4. Anordnung nach Anspruch
1, dadurch ge- ence of a requested page in the digital input
kennzeichnet. dass der Hintergrundspeicher ein signals.
serieller Speicher ist und derart angeordnet ist, 60   dass in den
Zeitabschnitten, in denen die Hinter- 



Patentanspruiche                                  grundspeicher nicht
gefullt wird, die im Hinter- grundspeicher gespeicherten codierten Daten 1.
Anordnung fOr die gleichzeitige Wiedergabe   stets mindestens einmal im
Hintergrundspeicher von Daten in einer Fernsehbildwiedergaberohre     unter
der Steuerung der Steuerschaltung umlau- in Form einer Seite wahrend eines
Zeitintervalls,  65  fen, und dass bei einem neuen Abruf einer Seite    23
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des       sine zeitliche Verzogerung gleich einer Taktpe-
Hhftergrundspeichers verbunden wird, auf eine     riode des
Taktsignalgebers fOr die n-fache Fre- an sich bekannte Weise die
Seitennummer dieser    quenz erzeugt. Seite in der umlaufenden Information
erkennt        10. Anordnung nach einem oder mehreren der und  die dieser
Seite zugeordnete codierte    5   vorangehenden  Anspruche, dadurch gekenn-
Bildinformation auf den Bildspeicher Obertragt.   zeichnet. dass der
Hintergrundspeicher an sei- 5. Anordnung nach Anspruch 4, dadurch ge-
nem Eingang fOr die digitalen Eingangssignale kennzeichnet, dass der
serielle Hintergrund-      mit einer Magazinauswahischaltung zum  Er-
speicher ein Speicher vom nichthaltenden Typ      kennen der Magazinnummer
beim Beginn jeder ist, in dem der Umlauf der gespeicherten Daten   10
Zeile der codierten Daten und mit einem Speiche- auch zum Auffrischen des
Speicherinhalts dient,   reingangsschalter ausgeruatetaist. der von der und
in dem die Zeitabschnitte, in denen keine   .    Magazinauswahischaltung
gesteuert wird und Information eingeschrieben wird''oder umliautt,   von
der sin Ausgang arr eIlnn Eingang des kOrzer als die Zeit sein kann. in der
die Informa-  Hintergrundspeichers angeschlossen ist und den tion aus dem
Hintergrundspeicher verschwindet.  15   Hintergrundspeicher mit diesen
digitalen Ein- 8. Anordnung nach Anspruch 4, dadurch-ge-
gangssignalen beliefert, die einem ausgewahiten kennzeichnet, dass der
Hintergrundspeicher aus    Magazin zugeordnet sind. zwei oder mehreren
seriellen Unterspeichern         11. Anordnung nach Anspruch 10, in der ein
besteht, die beim  Einschreibvqrgang in Sorie     erster Abschnitt des
Hintergrundspeichers zur miteinander geschaltot werden und im Zeitab-   20
Spoicherung digitaler Eingangssignale sines aus- schnitt, in dem kein
Einschroiben erfolgt, vonein-  gewahlten Magazins ausgelegt ist. dadurch
geo ander gelost werden, so dass die gespeicherten    kennzeichnet, dass
der Hintergrundspeicher ei. codierten Daten in sinem Unterspeicher nur in-.
non zweiten Abschnitt zur Speicherung digitaler nerhalb dieses
Unterspoichers umlaufen, und       Eingangssignale enthalt, von dem ein
Zeitkom- ebenfalls sine Auswahischaltung enthilt, die de-   25
pressionselngang an einen Zeitkompressionsaus- rart angeordnet ist, dass
die Ausginge der Unter-  gang  des  Speichereingangsschalters  ange-
speicher aufeinanderfolgond mit dem Eingang       schlossen ist, der den
zweiten Abschnitt des der Eingangsschaltung in einem Zeitabschnit
Hintergrundspeichers mit mindestens einem Teil verbunden warden, in dem
kein Einschreiben        der digitalen Eingangasignale beliefert, die ande-
erfolgt.                                     30  ren Magazinen als das
ausgewihite Magazin 7. Anordnung nach Anspruch 4, dadurch ge-
zugeordnet sind. kennzeichnet, dass der Hintergrundspeicher aus      12.
Anordnung nach Anspruch 11, dadurch zwei oder mehreren seriellen
Unterspeichem        gekennzeichnot, dass der Hintergrundspeicher besteht,
die in Serie miteinander wahrend des     aus einer Vicizahl von
Speichermoduln besteht, Schreibvorgangs verbunden und in jenem Zeitab-   35
von denen zumindest cin erster Modul fOr die schnitt voneinander gel6st
werden, in dam kein    Magazinauswahl ausgelegt und mindestens sin
Einschreiben erfolgt, so dass die gespoicherten   weiterer Modul von  der
Magazinauswahl- codierten Daten in einem Unterspeicher nur in-    schaltung
mit dem ersten Modul verbunden wird,. nerhalb dieses Unterspeichers
umilaufen, und      wenn die Daten des ausgewihiten Magazins die ebenfalls
eine Auswahischaltung enthalt, die de-   40   Kapaztait eines Moduls
Oberschreiten, und in. rart angeordnet ist, dass wihrend des Lese .
anderen FaIllen mit dam zweiten Abschnitt des vorgangs aus dem
Hintergrundspeicher die         Hintergrundspeichers verbunden wird.
Steuerschaltung  den  Ausgang  des  Unter-          13. Anordnung nach
Anspruch 12, dadurch speichers mit den abgerufenen Seitbndaten an
gekennzeichnet,  dasa  die  Magazinauswahi- den Eingang der
Eingangsschaltung anschliesst   45   schaltung mindestens sine
Zdhlschaltung zum 8. Anordnung nach Anspruch 4, dadurch go-       Zahlen
-der Anzahl von Seiten eines Magazins kennzeichnet, dass sich der serieloe
Hintergrund.  enthalt,  wobei  die   Zahischaltung   ain speicher fOr sine
innere  Obertragungsgeo        Summensignal erzeugt, wenn die Anzahl der
schwindigkeit eignet, die das n-fache der Bitfre-  gozAhiten Seiten sines
ausgewihiten Magazins quenz des digitalen Eingangsaignals ist, wobei  50
zumindest im wesentlichen gleich der Seitenka- die Steuerschaltung einen
Taktgeber fOr diese n-  pazitit des ersten  Moduls ist, wobei das fache
Frequenz enthilt, der beim Einschreiben in  Summensignal zum Verbinden
zumindest cines den Hintergrundspeicher mit der Datenbitfre-      anderen
Moduls mit dem ersten Modul an eine quenz des Eingangssignals
synchronisiert wird,    Verbindungsschaltung gelegt wird. und weiter einen
Schalter enthilt, der in jeder n-   55    14. Anordnung nach einem oder
mehreren der ten Periode des Taktsignals mit der n-fachen
vorangehenden  AnsprOche, dadurch gekenn- Frequenz den Eingang des
seriellen Hintergrund-   zeichnet, dass der Hintergrundspeicher beim Er-
speichers mit dem digitalen Eingangssignal und    scheinen der digitalen
Eingangssignale ununter- in den zwischenliegenden (n-1) Perioden mit
brochen mit diesen digitalen Eingangssignalen einem  Ausgang einer
Verzogerungsschaltung   60   eingeschrieben wird. 



verbindet, von der sin Eingang mit dem Ausgang      15. Anordnung nach
einem oder mehreren der des seriellen Hintergrundspeichers verbunden
AnsprOche 1 bis 13, dadurch gokennzeichnet, ist.,
dass  Dateneingangssignale  wahrend  eines 9. Anordnung nach Anspruch 8,
dadurch ge-        bestimmten Zeitintervalls in den Hintergrund-
kennzeichnet, dass die Verzogerungsschaltung    65   speicher
eingeschrieben werden und dieses Zei- 13 I 11111 IIUI1111111111111 1111
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Erscheinen einer abgerufenen Sai-  m6moire serie et est agencee de telle
facon que W-  to in den digitalen Eingangssignalen startet.    pendant des
periodes pendant lesquelles aucun enregistrement n'est effectue dans la
memoire de fond, les donnees codees stockees dans la Rovendkcatfons
5   m6moire de fond circulent toujours au moins une fois dans la memoire de
fond sous la commande 1. Dispositif pour Is visualisation conjointe  du
circuit de commande et a une nouvelle pendant un intervalle de temps de
donnees sous   demande de page, Ie circuit d'entree est connecte Ib forme
d'une page sur un tube-image de t6l6vi-  i une sortie de la m6moire de fond
et reconnafit sion, comprenant un circuit d'entr6e pQur rece-   10   d'une
maniere bien connue le num6ro de cette voir des signaux d'entree numeriques
qui sont    page dans l'information circulante et il transfere transmis en
compagnie d'un signal.dAt6l6vision   l'intormation d'image codee associee a
cette et contiennent sous uno forme cod4o, I'informa-  page i la memoire
d'image. tion d'image i visualiser, des numeros de pages    5. Dispositif
suivant la revendication 4. caracte- et des numdros de lignes, la
possibilite etant   15  rise en ce que la memoire de fond serie est unes
offerte de transmettre dans une periode de trame  memoire du type volatil
dans laquel ila circula- du signal de terlvision. l'information d'imago
tion des donnees stockees sort aussi i regenerer d'une ou de plusiours
lignes de pages, une       le contenu de la memoire et dans laquelle les
memoire d'image dont uno entree est connoctee    periodes au cours
desquelles aucune information a une sortie du circuit d'entree, la memoire
20   n'est stockee ni mise on circulation pout etre plus d'image etant a
mime dee stocker l'information   courts quo la dureo de disparitior de
l'informa- d'entree codee d'une page et de la retenir pen-  tion de la
memoire de fond. dant l'intervallb de temps, un circuit convertls-  S.
Dispositif suivant la revendication 4, caracte- sour pour convertir
linformation dimage codoe    rise on ce quo la memoire de fond est faite do
en des signaux vidoo propres a 6tre visualisis par   25   doux ou de plus
do deux sous-memoires serio le tube-image de televislon, lo dispositif
compreo  qui, pendant l'enregistrement, sont disposees en nant. en outre,
uno memoire de fond propre a     serie l'une avec l'autre et pendant la
priode ouq stocker les donnees codeos d'au moins deux       aucun
enregistremont nest effectue, sont sepa- pages et un circuit de commando
pour comman-     ries lune de l'autre de telle sorts que lea donn6es der le
transfert des signaux d'entreo numeriques   30   codees stockies dans une
sous-memoire ne cir- dans is memoire dimage ot dans la memoire do
culent quo dans cette sous-memoire et comprend fond, caracterise on co quo
Io circuit de        aussi un circuit de selection qui est agenc6 de
commande est agence de telle fagon quo, lors     tell. facon quo les
sorties des sous-memoires d'une nouvelle demando de page, il est verifie si
solent successivement connectees a l'entree du cotte page a deib et stockee
dans la mimoire do   35   circuit d'entr6o pendant une periods oui aucun
fond et quo, dans I'affirmative, l'information   enregistrement nWest
effectue. d'image codee est transferee de la memoire de      7. Dispositif
suivant la revendication 4, caract6- fond dans la memoire d'image par
l'intermediairo  risi en co quo la memoire de fond est formee de du circuit
d'entree, tandis que dans le cas d'une  deux ou de plus de deux
sous-memoires serie qui nouveloe demande d'une page non stockes de la  40
sont disposees en serh lune avec l'autre pendant mimoire de fond, Ies
signaux d'entrie numeri-   l'operatbon d'enregistrement et qui sont
separees ques sont appliquis au circuit d'entree jusqu'i co  l'une de
l'autre pendant la periode au cours de quo la page domandee soft reconnue
d'une         laquelle aucun enregistremont nest effectue de maniero bion
connue at soft onregistree dans la  toile sorte quo les donnees codees
stockies dans memoire d'image et quo les signaux d'entree   45   une
sousmdmoire ne circulent que dans cette numinqrues sont appliquis a une
entree de la     sous-mimoire, et comprend aussi un circuit de memoire de
fond de sorte quo la memoire de fond  selection qui est agence de tells
sorte quo, eat - renplie de donneos codees d'un certain     pendant la
lecture de la memoire de fond, to noanbre de pages.
circuit de commando connocte la sortie de la 2. Dispasitif suivant la
revendication 1, caracte-   50  sous-mimoire qui contient les donnees de la
rise on ce que te circuit de commande comprend   page demandee a l'entree
du circuit d'entree. une memoire secondaire qui retient les pages qui  8.
Dispositff suivant la revendication 4, caracte- etaient stockoes dans la
memoire de fond pen-    rise on ce quo la memoiro de fond serie convient
dant l'enregistrement dos donn~es codees.        pour un taux do transfert
interne qui vaut n fois la 3. Dispositif suivant Ia revendication 1,
caracte-   55  frequenco de bits du signal d'entree numerique, rise en ce
quo la memoire de fond est formee par  le circuit de commands comprenant un
circuit un convertisseur seire-parallele et par une      generateur
d'horloge pour cetto frequence n fois memoire adressablo ayant une longuour
de mots    superieure, ce circuit generateur d'horloge etant 



de w bits. Ie convortisseur serie-parallele combi-  synchronise pendant
l'enregistroment dans Ia nant toujours w bits successifs du signal d'entree
60   memoire de fond avec la frequence de bit do serie en un mot de memoire
et l'enregistrant aux  donnees du signal d'entree, et comprend, en
emplacements d'adresse selectionnes par le cir-  outre, un commutateur qui,
pendant chaque cuit de commando do la memoire adressable.       nims"
periode du signal d'horloge de la tre- 4. Dispositif suivant la
revendication 1, caracte-  quence n fois superieure. connects l'entree de
la rise on ce que la memoire de fond est une   65   memoire de fond serie
au signal d'entree numeri- . . .illl11II III Hiltl l filll    27
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periodes intermediaires   des signaux d'entree num6riques associes A des a
une sortie d'un circuit i retard dont une entree  magasins autres que le
magasin selectionne.           - est connectee a la sortie de la memoire de
fond     12. Dispositif suivant la revendication  11, serie.
caracteris6 en ce que la m6moire de fond est 9. Dispositif suivant la
revendication 8, caracte-    5   formee par plusleurs modules de stockage
dont rise en ce que le circuit i retard produit un retard  au moins un
premier module est destine i la qui est egal A une periode d'horloge du
gen6ra-   selection de magasins et dont am moins un autre tour de signaux
d'horloge pour la frequence n     module est connecte par le circuit de
selection de fois superieure.                                  magasins au
premier module si les donn6es du        __ 10. Dispositif suivant I'une
quelconque des   10   magasin s6lectionne excedent la capacite d'un
revendications precedentes, caracterise en ce     module et qui, dans
d'autres cas, est connectei que la mnmoire de fond est pourvue, a son
entree  ia-ssconde partie de la memoire de fond. pour les signaux d'entree
numeriques, d'un cir-     13. Dispositif suivant la revendication  12. cuit
de selection de magasin destine a reconnai-  caractefiso on ce que le
circuit de selection de      D tre le numero de magasin au debut de chaque
15   magasin comprend au moins un circuit de ligne des donnees codees et
dun commutateur       comptage destini A compter le nombre de pages
d'entreo en memoire qui eat commande par le       d'un magasin, le circuit
de comptage produisant     ___ circuit de selection de magasin et dont une
sortie  un signal de somme si le nombre de pages            _ est
Conrinecte a une entroo de la memoire de fond  comptees d'un magasin
selectionne eat au moins et qui fournit i la memoire de fond les signaux
20   en substance egal A la capacitd do pages du d'entrie numeriques qui
sont associes a un        premier module, le signal de somme etant appli-
magasin selectionni.                              que A un circuit de
couplage pour connecter au        - 11. Dispositif suivant la revendication
10, dans.  moins un autre module au premier module.           = lequel une
premibre partie do la memoire de fond    14. Dispositif suivant l'une
quelconque des       i est destinie a stocker des signaux d'entres   25
revendications precbdentes, caracterise en ce numeriques d'un magasin
selectionne, caract&.     quo pendant l'apparition des signaux d'entree
risb en ce que la mbmoire de fond comporte une    numeriques, ces signaux
d'entree numeriques seconde partie destinee i stocker des signaux     sont
continuellement  enregistres  dans  la d'entrbe numbriques d'un magasin
selectionne,     memoire de fond.                                      -
caracterisi en co que la memoire de fond   30       15. Dispositif suivant
l'une quelconque des comporte une seconde partie destinie A stocker
revendications 1 i 13, caracterisb en ce que des des signaux d'entrie
numbriques, une entree de    signaux dentrbe de donrnees sont enregistrss-
compression de temps qui est connectee A une      dans sla memoire de fond
pendant un intervalle sortie de compression de temps du commutateur     de
temps donni debutant lors de l'apparition    * d'entree de Ia memoire qui
fournit a la seconde   35   d'une page demandbe dans les signaux d'entree
partie de la memoire de fond, au moins une partie  numerique. 40 45 50 55
60 65 15    


