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position on the screen, without burdening the CPU. Another object of the
invention is to provide a The present invention relates to a display con-
display controller which can cause a cursor to be troller for controlling a
liquid crystal display device,  displayed on a screen of either of a CRT
display a cathode-ray tube (hereinafter referred to as   5   device and a
multi-display block type liquid crystal "CRT") display device or the like.
display device, while enabling designation of co- There has been proposed a
display controller     ordinates of the cursor position in the same method
which allows a display device such as a liquid       both for the CRT
display device and the liquid crystal display device or a CRT display
device to   crystal display device. display various images under the
control of a cen-   10  According to an aspect of the present inven- tral
processing unit (hereinafter referred to as    tion, there is provided a
display controller for use "CPU"). Various types of display controllers
have   with a display device having a plurality of scanning- been developed
and used for a variety of pur-       type display screens arranged in the
direction per- poses.
pendicular to the directions of scanning thereof to In the case where a CRT
display device is  15  form a single screen for providing a plurality of
used as a display device, the display of an image   display dots thereon,
the display controller effec- on a screen thereof is conducted in an
interlace or  ting scannings of the plurality of screens of the a
non-interlace method, whereas, in the case of a    display device in
parallel, the display controller dot-type liquid crystal display unit being
used, the  comprising clock signal generating means for gen- display screen
is divided into the upper half and   20  erating a clock signal
synchronized with the scan- the lower half display blocks, and the display
is      nings of the plurality of display screens; display conducted by
simultaneously scanning the both       screen designating means for
designating, in a halves.
time-sharing manner, one of the plurality of display In either of the above
cases, display of a       screens in accordance with the clock signal to
cursor is conducted by, for example, storing dot-  25   output a data
forming timing signal indicative of data representative of the cursor
pattern in a video  one of the display screens; display data forming RAM,
and changing the position of the dot-data in   means responsive to the data
forming timing signal the video RAM in accordance with a cursor position
and the clock signal for forming, in a time-sharing information. In another
known cursor displaying     manner, display data each representing a dot
im- method, a cursor signal is generated such that a   3o  age of a
respective one of the plurality of display cursor in the form of an
underline is displayed      dots on the screen; data separating means for
immediately below the corresponding character       separating the display
data formed by the display displayed on the screen. The first-mentioned
meth-  data forming means into a plurality of groups of od is used mainly
in a graphic display mode, while   data each corresponding to a respective
one of the the second-mentioned method is used in a char-  35   plurality
of screens, the data separating means acter display mode.
feeding the plurality of groups of data to the dis- The first-mentioned
method relying upon the      play device in parallel; pattern memory means
for changing of position of the dot-data in a video      storing
bit-pattern data representative of a cursor in RAM, however, suffers from a
problem that the       the form of a dot-matrix; first and second register
CPU has to conduct a complicated data processing   40   means for storing
first position data representative for the changing of position of the
dot-data, where-  of a horizontal position of a dot on the single as, in
the second-mentioned method making use of    display screen at which the
cursor is to be dis- an underline, the shape and display position of the
played and second position data representative of cursor are limited
undesirably.                      a vertical position of the dot of the
cursor on the A display controller capable of controlling both  45  single
display screen, respectively; and cursor pat- of a CRT display device and a
liquid crystal display  tern signal forming means responsive to the clock
device would be very helpful. However, such a       signal, the data
forming timing signal and the first display controller has not yet been
developed, be-  and second position data for forming from the bit- cause
both types of display devices adopt different  pattern data a cursor
pattern signal in a time- scanning methods as explained before. Such a   50
sharing manner; the display data forming means display controller adaptable
to both types of dis-  forming the display data in accordance with the play
devices, even if such a device is available,   cursor pattern signal to
thereby display the cursor would require different methods for designating
co-  on the single screen at a position determined by ordinates of a cursor
position for both display de-  the horizontal and vertical positions.
vices.                                          55      According to
another aspect of the present Accordingly, an object of the invention is to
invention, there is provided a display controller for provide a display
controller which permits display  use with either of a first display device
having a of a cursor in any desired form and at any desired   single
scanning-type display screen for providing a 2    
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display dots thereon and a second      first and second position data for
forming from the display device having a plurality of scanning-type
bit-pattern data a first cursor pattern signal in such display screens
arranged in the direction perpen-    a timing that the cursor is displayed
on the screen dicular to the directions of scanning thereof to form  of the
first display device at a position determined a single screen for providing
a plurality of display    5   by the first and second display positions,
the cur- dots thereon, the display controller effecting scan-  sor pattern
signal forming means being responsive ning of the plurality of screens of
the second      to the second designation signal, the second clock display
device in parallel, the display controller  signal, the data forming timing
signal and the first comprising display device designating means for
and second position data to form from the bit- designating one of the first
and the second display   10   pattern data a second cursor pattern signal
in a devices, the display device designating means out-  time-sharing
manner; the display data forming putting a first designation signal when
the first   means forming the display data in accordance with display
device is designated and outputting a sec-  the first cursor pattern signal
in response to the ond designation signal when the second display
first designation signal to thereby display the cur- device is designated;
clock signal generating   15  sor on the screen of the first display device
at the means for generating a first clock signal synchro-   position
determined by the horizontal and vertical nized with the scanning of the
display screen of the  display positions, the display data forming means
first display device in response to the first designa-  forming the display
data in accordance with the tion signal and for generating a second clock
signal  second cursor pattern signal in response to the synchronized with
the scannings of the plurality of  20  second designation signal to thereby
display the display screens of the second display device in     cursor on
the screen of the second display device response to the second designation
signal; display  at the position determined by the horizontal and screen
selecting means responsive to the second     vertical display positions.
designation signal for selecting, in a time-sharing     The above and other
objects, features and ad- manner, each of the plurality of display screens
in  25  vantages of the invention will become more appar- accordance with
the second clock signal to output   ent from the following description of
the preferred a data forming timing signal indicative of the each
embodiment when the same is read in conjunction selected display screen;
display data forming       with the accompanying drawings, in which:- means
responsive to the first designation signal for   Figs. 1 and 2 show a block
diagram  of an forming display data each representing a dot image   3o
embodiment of the invention; of a respective one of the plurality of
display dots   Fig. 3 is a front elevational view of a display provided on
the screen of the first display device in  screen of a CRT display device
11a in the accordance with the first clock signal, the display
embodiment shown in Figs. 1 and 2; data forming means being responsive to
the sec-        Fig. 4 is a front elevational view of a display ond
designation signal to form, in a time-sharing   35  screen of the liquid
crystal display device 11 b in manner, display data each representing a dot
im-       the embodiment shown in Fig. 1; age of a respective one of the
plurality of display    Figs. 5-(a) and 5-(b) are illustrations showing
dots provided on the screen of the second display      data representative
of cursor patterns PT1 and device in accordance with the second clock
signal      PT2 stored in the respective cursor pattern and the data
forming timing signal; data feeding   40  memories 28 and 29; means
responsive to the first designation signal for   Fig. 5-(c) is an
illustration showing the cursor feeding the display data to the first
display device;  patterns PT1 and PT2 displayed on the screen; data
separating means responsive to the second         Fig. 6 is a chart showing
the relationship be- designation signal for separating the display data
tween the color codes and colors displayed in formed by the display data
forming means into a   45    the embodiment shown in Figs. 1 and 2;
plurality of groups of data each corresponding to a    Fig. 7 is an
illustration showing the timing of respective one of the plurality of
screens of the      display of the cursor 24 in the case of the CRT second
display device and for feeding the plurality    display device 11 a being
used; of groups of data to the second display device in      Figs. 8-(a) to
8-(c) show, respectively, the data parallel; pattern memory means for
storing bit-  50    in the video memory 40, display data LD output- pattern
data representative of a cursor in the form    ted from a gray-scale
display circuit 54, and of a dot-matrix; first and second register means
for   relationship between the data LDa and LDb both storing first position
data representative of a hori-  outputted from the distribution circuit 55;
zontal display position of a dot of the cursor and     Fig. 9 is an
illustration showing the timing of second position data representative of a
vertical  55  display of the cursor 24 in the case of the liquid display
position of the dot of the cursor; and cursor  crystal display device 11 b
being used; and pattern signal forming means responsive to the first   Fig.
10 is a timing chart of the signal EN and the designation signal, the first
clock signal and the     data in the parallel-to-serial converters 16 and 3
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the liquid crystal display de-  generated, i. e., the level of this signal
UD is vice 1lb is used.                                always "0". One
embodiment of the present invention will        The comparator 19 compares
the count output be described hereunder in detail with reference to  H with
data held in a register 23. If these values the accompanying drawings.
6   coincide with each other, the comparator 19 sup- Referring now to Figs.
1 and 2, a display       plies a coincidence-detection pulse P2 to one
input controller 10 provided in accordance with one em-  terminal of an AND
gate [err]  In this case, the data bodiment of the present invention
displays various  held in the register 23 represents X-coordinate of a
kinds of dot patterns on a screen of a CRT display  cursor 24, as shown in
Figs. 3 and 4, the data device 11a or a liquid crystal display device 11b
io  being written into the register 23 by the CPU 12. shown in Fig. 2, by
effecting data exchange with a  Similarly, data representing Y-coordinate
of the cur- CPU 12 (Fig. 1) which is an external device to the  sor 24 is
written into a register 25 by the CPU 12. controller 10. The screen of the
liquid crystal dis-  The data in the register 25 is delivered to an adder
play device 1 lb is constituted by an upper display  26 through inverters
INV. block A and a lower display block B. A memory 13  15   The X- and
Y-coordinates of the cursor 24 can (Fig. 1) stores data and various
programs to be    be set in the same way for both the liquid crystal
executed by the CPU 12.                            display device 11 b and
the CRT display device Each of the constituent elements of the display  11
a. The manner of setting X- and Y-coordinates of controller 10 will be
explained below in detail.   the cursor 24 for each of the CRT display
device A pulse generator 14 generates a train of dot  20  11a and the
liquid crystal display device 11b will clock pulses 0, the period of which
corresponds to  now described. the time required to display each dot on the
dis-      Referring first to Fig. 3 showing the screen of play screen. The
dot clock pulses 0 are supplied   the CRT display device 1 la, the origin
(0, 0) of the to a horizontal counter 15 (Fig. 1), parallel-to-serial
coordinates is set at the left upper corner of the the converters 16 and 17
(Fig. 1) and a display control  25  display screen. The X-coordinate is
represented by circuit 18 (Fig. 2). The horizontal counter 15 counts  an
offset in the right hand direction from the origin the dot clock pulses 0
to provide a count output H  (0, 0), while the Y-coordinate is represented
by the which indicates a current horizontal scanning posi-  downward offset
from the origin. Referring now to tion on the display screen. The count
output H of  Fig. 4 illustrating the screen of the liquid crystal the
counter 15 is supplied to both of the display   3o  display device 11b, the
display screen is divided control circuit 18 and a comparator 19 (Fig. 1).
The  into two blocks, namely, the upper display block A maximum count of
the horizontal counter 15 is set  and the lower display block B. Each of
the blocks to a value equal to the total number of dots dis-  A and B is
constituted by a 640 x 100 dot-matrix played in one horizontal line or row
of dots on the  as illustrated. When the cursor 24 is located at a display
screen, and the counter 15 repeatedly ef-  35  position PS1, the X- and
Y-coordinates are given fects the count operation within a count range
as (2, 1), whereas, when the cursor 24 is located at between the initial
value and the maximum value.   a position PS2, the X- and Y-coordinates
thereof When the count output H of the counter 15 returns  are given as (2,
101). Thus, when the liquid crystal from the maximum value to the initial
value, it    display l1b is used, the X- and Y-coordinates of supplies a
pulse signal [err] to a vertical counter 20.  40  the cursor 24 are
designated such that the two In consequence, a content output V of this
vertical  display blocks A and B constitute in combination a counter 20
represents a vertical scanning position  single screen. Thus, the
designation of the coordi- on the display screen. A count range of this
vertical  nate positions of the cursor 24 on the screen of the counter 20
is changed in accordance with a display  liquid crystal display device 11 b
can be made in device selection signal L/C supplied to a terminal  45  the
same way as that used for the CRT display Ti. The count output V of the
vertical counter 20 is  device 1 la. It will be seen that the position of
the delivered both to one of input terminals of an adder  cursor 24 is
represented by the position of the 21 and the display control circuit 18.
The other   upper-left corner dot thereof. input terminal of the adder 21
is supplied with a      In Fig. 1, a carry input terminal Ci of the adder
fixed data "100" (decimal) or "0" through a gate 22   so  26 is always
supplied with a "1" signal. Thus, the which is controlled by a signal UD.
This signal UD  adder 26 carries out addition of the two's com- is a pulse
signal produced by the display control  plement of the data held in the
register 25 to an circuit 18 when the signal L/C indicate that the   output
data AV of the adder 21. In other words, the liquid crystal display device
11 b is used, and be-  adder 26 acts so as to subtract the data in the
comes "0" level and "1" level, respectively, when  55  register 25 from the
data AV. Higher-order output the scanning point is on the upper half A and
lower  terminals of the adder 26 are respectively con- half B of the liquid
crystal display screen. When  nected to input terminals of a NOR gate [err]
and the CRT display 11 a is used, the signal UD is not  a carry output
terminal Co of the adder 26 is 4    
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remaining input terminal of the     each of the parallel-to-serial
converters 16 and 17, NOR gate [err]  through an inverter INV,. An
the highest-order bit of each of the parallel data is output terminal of
the NOR gate [err] is con-       outputted at the time of the loading
thereof. A serial nected to the other input terminal of the AND gate
output of the parallel-to-serial converter 16 is fed [err]  and an output
terminal of this AND gate [err]   5   through an AND gate [err] back to an
input terminal is connected to one input terminals of OR gates    Si
thereof when the signal EN is in the "0" state, ORs and [err]  and to a
reset terminal R of an RS    while when the signal EN is in the state of
"1", the flip-flop 27. An output signal of the NOR gate     serial output
is fed through an AND gate AN4 to NOR, is supplied as a cursor display
enable signal  one input terminal of a NAND gate NAN, as a EN to various
gates which will be mentioned later.   10  cursor pattern signal CPS,.
Similarly, a serial out- Cursor pattern memories 28 and 29 are 8 x
put of the parallel-to-serial converter 17 is fed 32-bit memories for
respectively storing cursor pat-  through an AND gate AN5 to an input
terminal Si terns PT1 and PT2 having configurations different  thereof when
the signal EN is in the "0" state, from each other, the patterns PT1 and
PT2 being    while when the signal EN is in the state of "1 ", the written
into the memories 28 and 29 by the CPU   is  serial output is fed through
an AND gate [err] to 12. The pattern PT2 is smaller than the pattern    one
input terminal of an AND gate AN2 as a cursor PT1, so that the pattern PT2
is superimposed on    pattern signal CPS2. the pattern PT1 when displayed
on the screen.         In Fig. 1, an eight-bit shift register 30 is adapt-
Figs. 5-(a) and 5-(b) respectively show examples of  ed to shift, in
accordance with the clock signal 0, the patterns PT1 and PT2. Areas [err]
and [err] sur-  20  data supplied to an input terminal Si thereof. An
rounded by broken lines in Figs. 5-(a) and 5-(b)  output signal from the
shift register 30 is fed back represent memory areas of the cursor pattern
to the input terminal Si through an AND gate [err] memories 28 and 29,
respectively. The numerals     and an OR gate [err] when the signal EN is
in the on the both sides of each of the memory areas [err]   "O" state. On
the other hand, when the signal EN is and e2 represent memory addresses
thereof in  25  in the "1," state, the output signal of the shift decimal.
In this case, the pattern PT1 is a square  register 30 is fed through an
AND gate AN7 to a pattern composed of 16 x 16 dots, while the pat-   set
terminal S of the flip-flop 27 and to the other tern PT2 is displayed on
the screen as a square    input terminal of the OR gate [err] pattern
composed of 10 x 10 dots. Hatched por-         A video memory 40 (fig. 2)
stores four-bit color tions of the areas [er] and [err] represent the
respec-  30  codes each representative of a color of a respec- tive cursor
patterns and are stored with "1" bits. In  tive one of the display dots
provided on the entire actual display, these patterns PT1 and PT2 are
screen. In the case of the liquid crystal display superimposed one upon the
other, as shown in Fig.  device 11b being used, the video memory 40 5-(c).
Address input terminals [err] to [err] of each  stores data each
representing gray scale of a re- of the cursor pattern memories 28 and 29
are  35  spective one of the display dots in place of the connected
respectively to the lower-bit (four bits)  color codes. In the illustrated
embodiment, color output terminals of the adder 26, and address input
codes corresponding to eight display dots are read terminals ADo thereof
are connected to an output   from the video memory 40 by each reading
opera- terminal Q of the flip-flop 27. And therefore, the  tion. For
example, the video memory 40 comprises memories 28 and 29 are accessed by
the four  40  four memory devices connected to one another in lower-order
output bits of the adder 26 and the    parallel, each of which stores 8-bit
data in each signal outputted from the [err] terminal of the flip-flop
address, so that 32-bit data is read out at once 27 simultaneously.
However, when the patterns      from the same addresses of the four memory
de- PT2 and PT1 are written by the CPU 12, the         vices. The color
codes are read from and written addressing of the cursor pattern memories
28 and   45  into the video memory 40 by the display control 29 is
controlled by the CPU 12.                    circuit 18. The relationship
between the color The parallel-to-serial converters 16 and 17     codes and
the colors of the displayed dots is store 8-bit parallel data read
respectively from cur-  shown in Fig. 6. In Fig. 6, symbols RD, GD and BD
sor pattern memories 28 and 29 thereinto when a    respectively represent
color data obtained by de- signal outputted from the OR gate [err] rises,
while  so  coding the color codes and constitute luminance when the signal
falls or decays, the parallel-to-  information of red, green and blue
colors. The serial converters 16 and 17 begin to shift out the  decoding is
conducted by a color palette 41 shown stored data from respective output
terminals So    in Fig. 2. thereof in accordance with the dot clock pulses
0.     The display control circuit 18 is arranged so as The output
terminals So of the parallel-to-serial  ss  to recognize the current
scanning position on the converters 16 and 17 are directly connected re-
display screen, in accordance with the dot clock spectively to the
highest-bit stages thereof, and  pulses 0, count output H, count output V
and the therefore, when the parallel data is loaded onto   adder output
data AV. The display control circuit 18 5    
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as to read the color codes    register 48 whose contents are changed by the
corresponding to the current scanning position    CPU 12. Bit data Do and
Di outputted from the from the video memory 40. The reading processing
register 46 are supplied to the other or second effected by the circuit 18
when the CRT display   input terminals of the NAND gate [err] and the
device 11a is used is different from that effected   5   AND gate AN2,
respectively. Four bit data [err] when the liquid crystal display device 11
b is used,  outputted from the register 47 are supplied to one as will be
understood from the following descrip-  input terminals of four OR gates
[err]  to [err] tion.
respectively, and similarly, four bit data [err] When the CRT display
device 1 la is used, the  outputted from the register 48 are supplied to
one scanning is performed from the upper end towards   10  input terminals
of four AND gates [err] to [err] the lower end of the display screen.
Therefore,   respectively. An output terminal of the NAND gate color codes
for eight dots are successively read as  [err] is connected to all of the
other input termi- the scanning proceeds, and each of the thus read  nals
of the OR gates [err], and an output color codes are outputted on a one-dot
(or four-bit)  terminal of the AND gate AN2 is connected to all of unit
basis at a speed determined by the dot clock  15  the other input terminals
of the AND gates [err] 0. This processing is repeatedly carried out as the
to [err]  Each of the registers 47 and 48 are scanning proceeds.
written with a color code by the CPU 12, which A processing different from
that explained    color code is used in a logical operation as later above
is effected when the liquid crystal display  described. device 11 b is
used, because in such a case the   20  Output terminals of the OR gates
[err] to [err] both display blocks A and B (see Fig. 4) are        are
connected respectively to the other input termi- scanned simultaneously or
in parallel. In this case,  nals of the AND gates [err], and output the
color codes corresponding to the 0th to 7th   terminals of the AND gates
[err] are dots on the first horizontal scanning line in the  connected
respectively to one input terminals of display block A are read first, and
then the color  25  four exclusive-OR gates [err] to [err]  Fur- codes
corresponding to 0th to 7th dots on the first  ther, output terminals of
the AND gates AN20 to horizontal scanning line in the display block B are
AN23 are connected respectively to the other input read. Subsequently, the
color codes corresponding  terminals of the exclusive-OR gates [err]  to to
the 8th to 15th dots on the first scanning line of  [err] and output
signals from the exclusive-OR the display block A are read. In this manner,
th  30  gates [err] to [err]  are supplied as a color color codes for the
display blocks A and B are    code to input terminals of the color palette
41, alternately read on an eight-dot unit basis. The  wherein the supplied
color code is converted into color codes thus read out are outputted from
the  the color data RD, GD and BD. The color data RD, display control
circuit 18 dot by dot at a speed  GD and BD outputted from the color
palette 41 are which is twice as high as that of the dot clock pulse  35
passed through digital-to-analog converters DAC5o 0. Thus, color codes for
eight consecutive dots in  to [err] so as to be outputted as analog color
the display block A and color codes for eight     signals R, G and B,
respectively. These digital-to- consecutive dots in the display block B are
output-  analog converters DACso to [err]  are used only ed alternately.
This reading operation will be more  when the CRT display device 11 a is
used. fully described later.                       40      The color data
RD, GD and BD are also sup- When the CRT display device 11 a is used, the
plied to a luminance computing circuit 53. display control circuit 18
outputs a horizontal syn-  The luminance computing circuit 53 produces
chronization signal HSYNC and a vertical synchro-  a luminance or an
intensity data YD by effecting nization signal VSYNC to the CRT display
device   the following arithmetic operation on the color data 11a in
accordance with the count outputs H and V.  45   RD, GD and BD: When the
liquid crystal display device 11b is used, the display control circuit 18
outputs various timing signals to the liquid crystal display device l1b in
accordance with the count outputs H and V. The display control circuit 18
is also arranged so as to  so rewrite the color codes in the video memory
40 in                             [err] accordance with various commands
delivered from the CPU Respective bits of each of the four-bit color codes
outputted from the display control cir- cuit 18 are supplied to one input
terminals of four  55 AND gates [err]   to [err] This display controller 10
further comprises a  Wherein [err] are the first, second and 2-bit register
46, a 4-bit register 47 and a 4-bit  third bits of the color data RD,
respectively, and 6    
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Go to G2 and Bo to B2. Only the      The distribution circuit 55 is adapted
to sepa- second to fourth bits [err]  of the computation  rate the
eight-bit data LDa for the display block A result are outputted as the
luminance data YD. The  and the eight-bit data LDb for the display block B
aforesaid arithmetic operation bases on the follow-  from the display data
LD and supplies the data LDa ing well-known equation for converting analog
RGB    6   and LDb in parallel to the liquid crystal display signals into a
luminance signal:                   device 11 b. As stated before, the data
LID from the gray-scale display circuit 54 contains the eight-bit Y = 0.3R
+ 0.59G + 0.11B                           data LDa and eight-bit data LDb,
and the data LDa and LDb are outputted alternately. The distribution The
luminance data YD outputted from the lu-  io  circuit 55 latches the data
LD on a sixteen-bit unit minance computation circuit 53 is supplied to a
basis and divides the latched data into the data gray-scale display circuit
54.                     LDa and LDb. The distribution circuit 55 then
deliv- The gray-scale display circuit 54 is provided   ers both the data
LDa and LDb bit-by-bit but in for implementing a gray-scale display on the
parallel to the liquid crystal display device 11b at a screen of the liquid
crystal display device 11b in  15  speed corresponding to the dot clock 0.
As de- accordance with the luminance data YD. In contrast  scribed above,
the display control circuit 18 out- to the case of a CRT display screen
being used, a  puts the color codes at a speed which is twice as gray-scale
display of a dot on the liquid crystal  high as that of the clock pulse 0,
so that the speed display screen must be performed such that the     of
transfer of the data LD from the gray-scale greater the luminance data is,
the darker the dis-  20  display circuit 54 is also twice as high as that
of play dot becomes, and that the smaller the lu-     the dot clock pulse
0. The distribution circuit 55 minance data, the brighter the display dot.
Con-   latches the data LD on a sixteen-bit unit basis, sequently, the
luminance data YD of "0" represents  divides the same into the two data LDa
and LDb black, and the luminance data YD of "7" represents  each composed
of eight bits, and outputs the data white.
25  LDa and LDb in parallel at a speed which is half of The gray-scale
display effected in this embodi-  that of the input data ILD, that is, at
the speed ment will now be described.                        corresponding
to the dot clock pulse 0. Thus, the In this embodiment, display of dots on
the     input and output data of the distribution circuit 55 liquid crystal
display screen is effected at a speed  are synchronized with each other, so
that the of 70 frames per second, wherein eight frames   30  amount of data
inputted to the distribution circuit constitutes one display period. And
within each    55 and the amount of data outputted therefrom display
period, each display dot on the liquid cry-  coincide to each other (see
Figs. 8-(b) and 8-(c)). stal display screen is activated in the frames
deter-  The operation of this embodiment will now be mined in accordance
with the luminance data YD,    described. the number of frames
corresponding to the lu-  35      There are two kinds of operation, namely,
the minance data YD. When the luminance data YD for    operation for the
CRT display device 11a and that a given dot is "7", the dot is activated in
each of  for the liquid crystal display device 11b. And de- eight frames
within each display period, that is to  scription is first given as to the
operation for the say, eight times per display period. When the      CRT
display device 11 a. luminace data YD is "6", the dot is activated in six
4o  When the CRT display device 11 a is used, the frames within each
display period. And when the    signal UD is not generated, so that the
gate 22 in luminance data YD is "0" (white), the dot is not   Fig. 1 is
kept closed. Therefore, the output AV of activated in any one of the eight
frames within each  the adder 26 always coincides with the count out-
display period. The gray-scale display circuit 54  put V. generates serial
display data LD which is rendered   45  The operation of the adder 26 in
this case is as "1" when the corresponding dot is to be activated  follows:
in the frame and is rendered "0" when the dot          Assuming now that
the X- and Y-coordinate should not be activated in the frame. The serial
data of the cursor 24 stored in the registers 23 and display data ILD is
supplied to a distribution circuit  25 are "10" and "20" in decimal,
respectively, the 55. In this case, the display data LID is supplied on
50  comparator 19 outputs the pulse P2 each time the a sixteen-bit unit
basis, wherein each unit is com-  count output H of the horizontal counter
15 reaches posed of eight-bit serial data LDa for eight display  "10" in
decimal, that is, each time the horizontal dots in the display block A
followed by eight-bit  scanning line intersects the imaginary vertical
serial data LDb for eight display dots in the display  straight line [err]
shown in Fig. 7. As the horizontal block B, as will be seen from Fig.
8-(b). Thus,  55  scanning line successively shifts downward from during
each frame, each unit of the display data LID  the top of the screen, the
count output V of the causes eight dots in each of the display blocks A
vertical counter 20 increases, so that the data out- and B to be displayed.
putted from the adder 26 is sequentially incre- 7    
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this case, the adder 26 carries   The data loaded onto the
parallel-to-serial convert- out a subtraction of the data held in the
register 25  ers 16 and 17 will now be described. from the count output V
of the vertical counter 20.     When the 20th scanning line reaches the
point Accordingly, until the count output V reaches "20"   [err]  in Fig.
7, the output signal of the AND gate in decimal, the result of the
subtraction effected by   5   AN, is rendered "1", so that the flip-flop 27
is reset the adder 26 is negative, and no carry signal is     and the
lower-order four bits of the output of the outputted from the terminal Co
of the adder 26.     adder 26 become "0000". And therefore, the ad- When
the count output V reaches "20", the data       dress input terminals AD4
to ADo are supplied with outputted from the adder 26 is rendered "0", and a
data of "00000" at this time, so that the addresses "1" signal is outputted
from the carry output termi-   1   "0" of the cursor pattern memories 28
and 29 are nal Co. As a result, "0" signals are supplied to all  accessed.
More specifically, when the scanning of the input terminals of the NOR gate
[err]  and a      the screen has reached the point P20, eight-bit data "1"
signal is consequently outputted from the out-  in the addresses "0" of the
cursor pattern memo- put terminal of the NOR gate NOR,. In other
ries 28 and 29 (see Fig. 5) are read and supplied words, assuming that the
uppermost horizontal  is  to the parallel-to-serial converters 16 and 17,
re- scanning line is the 0th horizontal scanning line, a  spectively. When
the scanning goes beyond the "1" signal is outputted from the output
terminal of  point [err]  the output signal of the AND gate [err]  is the
NOR gate [err]  when the 20th horizontal          rendered "0", so that the
signal applied to the load scanning line appears on the screen. The result
of  terminals L of the parallel-to-serial converters 16 the calculation
carried out by the adder 26 is "0"   20  and 17 are also rendered "0". As a
result, the data when the 20th horizontal line is scanned, and there-
loaded on the parallel-to-serial converters 16 and after, each time the
horizontal scanning line is     17 begin to be shifted out. Since the
signal EN is shifted downward by one line, for example, from
maintained in the "1" state during the time when the 20th scanning line to
the 21st, or from the 21st  the scanning proceeds from the 20th scanning
line to the 22nd, the calculation result of the adder 26 is  25  to the
35th scanning line, the data shifted out of the incremented by one. And
therefore, the calculation   parallel-to-serial converters 16 and 17 are
supplied result is "15" in decimal when the 35th horizontal  through the
AND gates [err]  to the NAND line is scanned. While the calculation result
of the  gate NAN, and the AND gate AN2, respectively. adder 26 is between
"0" and "15", the higher-order     On the other hand, when the scanning has
bits of the output of the adder 26 are all "0", and a   3o  reached the
point [err]  the "1" signal outputted "1 "signal is outputted from the
carry output termi-  from the AND gate [err]  is loaded on the shift nal
Co. Consequently, all the input signals to the  register 30 through the OR
gate OR6. This "1" NOR gate [err]  are rendered "0", and therefore,
signal is outputted from the shift register 30 when the signal EN in the
state of "1" is outputted from  each of the parallel-to-serial converters
16 and 17 the NOR gate NOR,. Since the pulse signal [err]  is  35    has
shifted the loaded data by eight bits. The "1" outputted each time a
horizontal scanning line in-  signal outputted from the shift register 30
is sup- tersects the imaginary vertical straight line [err]      plied
through the AND gate AN7 to the set terminal shown in Fig. 7, the output
signal of the AND gate   S of the flip-flop 27 and to the load terminals L
of [err]  is rendered "1" when the 20th to 35th horizon-  the
parallel-to-serial converters 16 and 17. Con- tal scanning lines intersect
the line [err]  at display   40  sequently, the parallel-to-serial
converters 16 and points [err] shown in Fig. 7. When a horizon-   17 are
again loaded with the eight-bit data read tal line disposed downwardly of
the 35th horizontal  from the cursor pattern memories 28 and 29, re-
scanning line is scanned, the higher-order bits of  spectively. In this
case, the flip-flop 27 has been the output of the adder 21 includes at
least one     set, while the output of the adder 26 has been kept signal in
the state of "1", and therefore from the   45   unchanged, so that the
address terminals AD4 to 36th horizontal scanning line, NOR gate NOR, nev-
ADo are supplied with binary data "00001 ". As a er outputs the signal EN
in the state of "1 ".      result, the addresses "1 " of the both cursor
pattern The operation of the parallel-to-serial convert-  memories 28 and
29 are accessed. When the data ers 16 and 17 and the shift register 30 will
now be  from  the addresses "1" are loaded onto the described.
so  parallel-to-serial converters 16 and 17, the signal When the scanning
of the screen reaches the      applied to the load terminals L thereof
falls to "0", point [err]  in Fig. 7, the output of the AND gate AN,  so
that the parallel-to-serial converters 16 and 17 outputs a "1 " signal.
This "1 " signal is fed to the  again begin to shift out the loaded data.
Thus, the load terminals L of the parallel-to-serial converters  data
representative of the left-hand eight dots of 16 and 17 through the OR gate
[err]  In con-  5s  the uppermost rows of dots of the cursor patterns
sequence, the parallel-to-serial converter 16 and 17  PT1 and PT2 (Fig. 5)
are first read from the cursor load eight-bit data outputted from the
cursor pat-  pattern memories 28 and 29 and are converted into tern
memories 28 and 29 thereon, respectively.       serial data. And
immediately after the parallel-to- 8    
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are completed, the data repre-  through the AND gates [err]. Thus, the
sentative of the right-hand eight dots of the upper-  cursor pattern PT1 is
neglected. most rows of dots of the cursor patterns PT1 and       On the
other hand, when the bit Do in the PT2 are read and begin to be converted
into serial  register 46 is "1", the NAND gate NAN, functions data. When
the shifts out of the data representative   5   as an inverter with respect
to the output signal from of the right-hand eight dots are completed, the
the parallel-to-serial converter 16. Therefore, when parallel-to-serial
converters 16 and 17 output "0"  the output signal CPS, from the
parallel-to-serial signals and continue to output the "0" signals
converter 16 is "0", the output signal from the thereafter until the
loadings of data are effected  NAND gate [err] is "1", and the AND gates
[err] again.                                         10  to AN13 are
consequently enabled to open. When When the scanning of the 20th horizontal
line  the output signal [err] from the parallel-to-serial is completed,
scanning of 21st horizontal line is  converter 16 is "1", the output signal
from the commenced. And, when the scanning of the 21st      NAND gate [err]
is "O" In this case, the respec- horizontal line reaches the point [err]
shown in Fig.  tive output signals from the OR gates [err]  to [err] 7, the
output signal of the AND gate [err]  is again  15  coincide with the color
code held in the register 47. rendered "1", so that the loading of data
onto the  In other words, the color code held in register 47 is
parallel-to-serial converters 16 and 17 is effected.  outputted from the OR
gates [err] In con- At this time, the flip-flop 27 is reset, and the lower-
sequence, the data outputted from the AND gates order four bits of the
output of the adder 26 are  [err] is a logical product of the color code
"0001", and therefore, the address input terminals  20  outputted from the
display control circuit 18 and [err] to [err]  are supplied with binary
data of        the color code which has been written intothe "00010".
Consequently, the data in the addresses   register 47. Since the color code
outputted from "2" are read out. Upon completion of the parallel-  the
display control circuit 18 at this time designates to-serial conversion of
these data by the parallel-to-  the color of the background of the cursor
24, the serial converters 16 and 17, the "1" signal stored   25  color code
outputted from the AND gates [err]  to into the shift register 30 at the
time of display of  AN13 is a logical product of the color code in the the
dot [err]  is delayed by eight bit-times and      register 47 and the color
code of the background outputted therefrom, so that the flip-flop 27 is
color. brought into a set state. As a result, address data    As will be
clearly understood from the above of "00011" is fed to the address input
terminals  3o  description, when the bit Do in the register 46 is [err] to
[err]  whereupon the data in the addresses    "0", the cursor pattern PT1
stored in the cursor "3" are read out. At this time, the parallel-to-serial
pattern memory 28 is not displayed, while when converters 16 and 17 effect
loading operations, so  the bit Do in the register 46 is "1", the cursor
that the data read from the addresses "3" are      pattern PT1 is displayed
in a color determined by a loaded onto the parallel-to-serial converters 16
and   35  logical product of the color code in the register 47 17. Thus,
the data read from the addresses "3"     and the color code of the
background color. begin to be converted into serial forms immediately
The signal CPS2 outputted from the parallel-to- after the conversions of
the data read from the    serial converter 17 is supplied to the one input
addresses "2" are completed.                       terminal of the AND gate
AN2. When the bit [err]  in From the foregoing, it will be appreciated that
40  the register 46 is "0", the signal outputted from the the
parallel-to-serial converters 16 and 17 succes-  AND gate AN2 is "0"
regardless of the state of the sively output the serial pattern data
(cursor pattern  signal CPS2 outputted from the parallel-to-serial signals
[err]) of the cursor patterns PT1  converter 17, and consequently, all the
signals out- and PT2 shown in Figs. 5-(a) and 5-(b) in synchro-  putted
from the AND gates [err] are nization with the display timing of the cursor
24.  45  rendered  "0". Thus, the  exclusive-OR  gates The operations of
the registers 46, 47 and 48   [err] to [err]  function simply as buffers
for will now be described.                             the output signals
from the AND gates [err] to The serial pattern data thus outputted from the
[err]  As a result, the color code outputted from parallel-to-serial
converter 16 is supplied to the one  the AND gates [err]  is allowed to
pass input terminal of the NAND gate [err]  When the   50  through  the
exclusive-OR  gates  [err]  to bit Do in the register 46 is "0", the signal
outputted  EXOR13 and is supplied to the input terminals of from the NAND
gate [err] is "1" regardless of the   the color palette 41. Thus, the
cursor pattern PT2 state of the signal outputted from the parallel-to-  is
neglected. serial converter 16. In consequence, the output        On the
other hand, when the bit Di in the signals from the OR gates [err] to [err]
are all "1",  55  register 46 is "1", the AND gate AN2 is enabled to and
all the AND gates [err] to [err] are enabled to  open, so that the output
signal CPS2 from the open, so that a four-bit color code outputted from
parallel-to-serial converter 17 is allowed to pass the display control
cicuit 18 is allowed to pass   through the AND gate AN2 and is supplied to
the 9    
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of the AND gates AN20 to       concerning the display block A are read, the
output [err] . In consequence, when the output signal       data AV of the
adder 21 coincides with the count [err]  from the parallel to-serial
converter 17 is "1",  output V of the vertical counter 20, while when the
the color code held in the register 48 is supplied to  data concerning the
display block B are read, the the exclusive-OR gates [err]. Thus,   5
output data AV of the adder 21 becomes equal to the color code supplied to
the color palette 41 is an  the sum of the count output V and the data
repre- exclusive-OR sum of the color code outputted from  sentative of
"100". The signal level of the signal the AND gates ANo to AN13 and the
color code in   UD is changed each time a time period corre- the register
48. When the output signal CPS2 from  sponding to eight display dots
lapses. the parallel-to-serial converter 17 is "0", all the   10  The
display control circuit 18 reads the color signals outputted from the AND
gates AN20 to       codes from the video memory 40 in accordance [err]  are
"0". Therefore, the color code outputted  with the data AV in the following
manner. from the AND gates [err] to AN13 is supplied            When the
scanning of the screen is com- through  the  exclusive-OR  gates  [err]  to
menced, the count output V of the vertical counter [err]  to the color
palette 41.               15  20 is "0". The signal UD is also "0" because
the As will be understood from the above descrip-   color codes for the
display block A are read first. tion, when the bit [err] in the register 46
is "0", the  And therefore, the data AV is also "0", so that the cursor
pattern PT2 stored in the cursor pattern    display control circuit 18
reads the color codes memory 29 is not displayed, while when the bit [err]
corresponding to the 0th to 7th dots of the display of the register 46 is
"1", the cursor pattern PT2 is  20  block A from the video memory 40. When
the displayed in a color determined by the exclusive-  reading of the color
codes for the display block A OR sum of the color code outputted from the
AND    is completed, the state of the signal UD is changed gates ANo to AN,
3 and the color code held in the  from "0" to "1", so that the value of the
data AV register 48.                                       becomes equal to
"100" in decimal. Consequently, The foregoing is the operation of the
display   25  the display control circuit 18 reads the color codes
controller 10 carried out when the CRT display     corresponding to the 0th
to 7th dots of the display device 11 a is used.
block B. Thereafter, the display control circuit 18 The operation of the
display controller 10 effec-  automatically increments the addresses,
without re- ted when the liquid crystal display device 11b is  ferences to
the data AV, to thereby successively used will now be described.
30  and alternately read the color codes for the display As mentioned
before, in the case where the      blocks A and B on an eight-bit unit
basis. More liquid crystal display device 11b is used, the dis-
specifically, as shown in Fig. 8-(a), the color codes play is performed in
the form of gray-scale display  corresponding to the 8th to 15th dots of
the display instead of the color display. To this end, the lu-  block A are
read and then the color codes cor- minance computing circuit 53, gray-scale
display   35  responding to the 8th to 15th dots of the display circuit 54
and distribution circuit 55 are used in  block B are read. And thereafter,
reading operation place of the digital-to-analog converters [err]  to
similar to the above is repeatedly carried out. [err]  On the other hand,
when the liquid crystal      When the scanning of the first horizontal
lines display device 11 b is used, the vertical counter 20  of the display
blocks A and B is commenced in repeats the counting operation within the
range of  40  response to the increment of the vertical counter between "0"
and "99" in decimal, because each of   20, the data AV alternately takes
values "1" and the display blocks A and B comprises a hundred     "101".
Therefore, the display controller 18 reads horizontal lines.
the color codes for the 640th to 647th dots of the Description will be
first given as to the display  display block A when the data AV first
becomes operation of the background of the image on the   45  "1", and
reads the color codes for the 640th to screen.
647th dots of the display block B when the data AV When the liquid crystal
display device 11 b is  first becomes "101". Thereafter, the display
control used, the display control circuit 18 produces the  circuit 18
automatically increments the addresses, signal UD. As mentioned before, the
signal UD is in  without references to the data AV, to thereby suc- a "0"
state when the display control circuit 18   50  cessively and alternately
read the color codes for reads data concerning the display block A, and is
the display blocks A and B on an eight-bit unit in a "1" state when it
reads data concerning the   basis. display block B. Therefore, the gate 22
outputs the    The foregoing is the operation of the display data of "0"
when the data concerning the display   control circuit 18 for reading the
color codes. block A are read from the video memory 40 and   55     The
thus read color codes are converted into outputs the data of "100" in
decimal when the data  the aforesaid display data LDa and LDb through
concerning the display block B are read from the   the color palette 41,
luminance computing circuit video memory 40. Consequently, when the data
53, gray-scale display circuit 54 and distribution 10    
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display data LDa and LDb are then  other hand, when the signal UD is
rendered "1", fed to the liquid crystal display device 11 b, thereby  the
display control circuit 18 reads eight color the background is displayed on
the display blocks  codes for the display block B. More specifically, A and
B.                                           the display control circuit 18
reads the color codes Description will now be given as to the display   5
for the portion of the background to be displayed of the cursor 24. The
function of the registers 46,  on the display block B, which portion is 100
hori- 47 and 48 in this case is the same as that in the  zontal lines below
the portion displayed on the operation for the display of the cursor on the
CRT  display block A, as shown in Fig. 9. When the display screen, and the
description thereof will be  processing of the data corresponding to the
eight omitted.                                      l0  dots on the display
block B is completed at time [err] In this embodiment, as mentioned before,
the   the signal UD is again rendered "0", so that the display data for
eight dots of the display blocks A  result of the calculation effected by
the adder 26 and B are formed alternately. Therefore, the area of  again
becomes equal to "0". In consequence, the the display screen of the liquid
crystal display   signal EN is rendered "1", so that the AND gate device
11b is divided, in accordance with the for-  16  AN7 opens while the AND
gate [err]  closes. The ming of the display data, into sections separated
"1" signal inputted to the shift register 30 at the by imaginary vertical
lines spaced from each other  time [err] is outputted therefrom through the
AND by eight dots, as shown in Fig. 9. Since the cursor  gate AN7 after a
lapse of a period corresponding to 24 is composed of a 16 X 16 dot-matrix,
the left-  eight cycles of the dot clock pulses 0, that is, at hand edge of
the cursor 24 may or may not align   20  the time [err]  Consequently, the
loading signal is with the imaginary vertical lines separating the
supplied to the parallel-to-serial converters 16 and aforesaid sections,
depending upon the display po-  17 and the flip-flop 27 is brought into a
set state, sition of the cursor 24. For example, the left-hand  so that the
eight-bit data in the addresses "1" of edge of the cursor 24 displayed at a
position [err]  in  the cursor pattern memories 28 and 29 are read Fig. 9
aligns with one of the imaginary vertical  25  and loaded onto the
parallel-to-serial converters 16 lines, while that of the cursor 24
displayed at the  and 17. As will be readily understood from the position
P02 does not align with any one of the    foregoing, the reading of the
eight-bit data from the imaginary vertical lines. The processing for
reading  cursor pattern memories 28 and 29 and the reading the cursor
pattern whose left-hand edge coincides  of the color codes for the dots on
the display block with one of the imaginary vertical lines differs from
30   B are effected alternately in this case. And the that for reading the
cursor pattern whose left-hand  parallel-to-serial converters 16 and 17
serially out- edge does not coincide with any one of the imagi-  put the
loaded cursor pattern data on an eight-bit nary vertical lines.
unit basis. The processing for reading the cursor pattern       In the
above-described operation, the data whose left-hand edge coincides with one
of the   35  loaded on the parallel-to-serial converters 16 and imaginary
vertical lines will first be described.  17 are outputted at a speed which
is twice as high When the cursor 24 is displayed at the position  as that
of the dot clock pulse 0. The reason for this [err]  shown in Fig. 9, the
reading of the cursor     is that when the liquid crystal display device 1
lb is patterns is commenced at time [err]  when the count    used, the
display control circuit 18 delivers the outputs H and V coincide
respectively to the con-  40  color codes at a speed which is twice as high
as tents of the registers 23 and 25, and data cor-    that of the dot clock
pulse 0. responding to eight dots is read from the address      When the
Y-coordinate written in the register "0" of each of the cursor pattern
memories 28 and  25 exceeds "100" in decimal, the result of the 29. After
the reading and shifting of the data cor-  calculation effected by the
adder 26 is within the responding to the eight dots from each of the   45
range of between "0" and "15" only when the data memories 28 and 29, the
signal UD is rendered      AV exceeds "100" and when the signal UD is in "1
" at time t2 whereupon the data AV is increased  the state of "1 ", so that
the cursor 24 is displayed by "100" in decimal. This causes the result of
the  in the designated position on the display block B. calculation
effected by the adder 26 to exceed     Thus, the designation of the
Y-coordinate of the "16", so that the signal EN outputted from the   5o
cursor 24 can be made in the same manner as that NOR gate [err]  is
rendered "0". As a result, the    for the CRT display device 11 a, wherein
the dis- AND gates AN7 closes and the AND gate [err]           play screen
is constituted by the upper display opens, so that the "1" signal inputted
to the shift  block A and the lower display block B, and the register 30
eight bit-times before, that is, at the  uppermost and lowermost horizontal
lines of the time [err] is fed through the AND gate [err] and the  55
display screen are 0th and 199th horizontal scan- OR gate ORs back to the
input terminal thereof. At  ning lines, respectively. this time, the
parallel-to-serial converters 16 and 17  The above operation can also be
applied to the are not supplied with the loading signals. On the  case
where a part of the cursor 24 is disposed in 11    
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and the remaining part thereof  data contained in the parallel-to-serial
converters is disposed in the display block B, that is, when the  16 and 17
during the period from the time [err]  to the cursor 24 is displayed, for
example, at a position  time [err] are shown in Fig. 10. At time [er]  when
the [err]  shown in Fig. 9.                               serial output of
the remaining five bits of each of The process for reading the cursor
pattern 24   5   the data loaded on the parallel-to-serial converters whose
left-hand edge does not coincide with any    16 and 17 is completed, the
"1" signal, which was one of the imaginary vertical lines will now be
inputted to the shift register 30 a time interval described.
corresponding to eight cycles of the dot clock It is assumed that the
cursor 24 should now be  pulse [err] before, i. e., at the time [err] is
outputted displayed at the position P02 shown in Fig. 9. In  10  therefrom
through the AND gate AN7. As a result, this case, when the count outputs H
and V coincide  the loading signal is supplied to the parallel-to- with the
contents of the registers 23 and 25 at time  serial converters 16 and 17,
and the flip-flop 27 is [err]  the eight-bit data in the addresses "0" of
the  brought into a set state. Therefore, the data in the cursor pattern
memories 28 and 29 are read and     addresses "1 " of the cursor pattern
memories 28 loaded onto the parallel-to-serial converters 16 and   16  and
29 are read therefrom and loaded onto the 17 in a manner described for the
above case. The   parallel-to-serial converters 16 and 17, respectively.
data thus loaded on the parallel-to-serial converters  At time [err] when
the higher-order three bits of each 16 and 17 are serially outputted
therefrom at a    of the loaded eight-bit data are outputted, the scan-
speed twice as high as the speed of the clock      ning point reaches the
boundary of the sections on pulse [err]  At time [err] when the serial
output of the   20  the display screen. At this time [err]  the same pro-
three higher-order bits of each of the data loaded  cessing as that
performed at the time [err]  is carried on the parallel-to-serial
converters 16 and 17 is  out. completed, the signal UD is rendered "1", so
that     Thus, when the cursor 24 is displayed at such the data AV is
increased by "100". And therefore,  a position that the left-hand edge
thereof does not the result of the calculation effected by the adder  25
coincide with any one of the boundaries of the 26 exceeds "16". In
consequence, the signal EN is  display sections, the data remaining in the
parallel- rendered "0", so that both of the AND gates AN46   to-serial
converters 16 and 17 at the time when the are closed, whereas both of the
AND gate [err]  and   scanning point reaches one of the boundaries are AN5
are opened. As a result, the remaining five bits  held therein until the
time when the remaining data of the data loaded on the parallel-to-serial
converter  so  should begin to be outputted. 16 and the remaining five bits
of the data loaded      Thus, designation of the coordinates of the on the
parallel-to-serial converter 17 are fed back  cursor 24 can be made in the
same manner as that to the input terminals Si thereof through the AND  for
the CRT display device 11a, wherein the dis- gates [err], respectively. On
the other      play blocks A and B are deemed as constituting hand, the
display control circuit 18 starts to read   35  one display screen. This is
true with the case the color codes for the display block B at the time
where the cursor 24 is displayed on the display [err]  when the signal UD
rises to "1 ". Thus, the     block B and with the case where a part and the
display control circuit 18 reads the color codes   remaining part of the
cursor 24 are displayed re- corresponding to eight dots on the display
block B   spectively on the display blocks A and B. from the video memory
40. At time [err] when the   40     Although in the above embodiment the
display reading of the eight color codes is completed, the  screen of the
liquid crystal display device 11b is signal UD is again rendered "0", so
that the result  composed of two display blocks A and B, this is of the
calculation effected by the adder 26 is again  not exclusive and a liquid
crystal display device rendered "0", whereby the signal EN is rendered
can have three or more display blocks. In such a "1". Consequently, the AND
gates [err] and [err]   45  case, the number of bits of the signal UD is
in- open and the AND gates AN3 and AN5 close.          creased so that each
of the display blocks for Since the contents of the parallel-to-serial
convert-  which display data must be formed can be des- ers 16 and 17 are
shifted at a speed twice as high  ignated. Also the display controller is
modified so as the dot clock pulse 0, the remaining five bits of  that a
certain value determined in accordance with each of the data loaded on the
parallel-to-serial  5o  the display block currently used is added to the
converters 16 and 17 begins to be shifted out from  count output V. the
output terminal So thereof at this time. As a      The present invention is
advantageous in the result, from the time [err]  the remaining five bits of
following respects: the data loaded on the parallel-to-serial converter
The coordinates of the cursor can be des- 16 and the remaining five bits of
the data loaded  55  ignated even when a liquid crystal display device on
the parallel-to-serial converter 17 are serially  having a display screen
composed of a plurality of outputted through the AND gates [err],
display blocks is used, because the display areas respectively. The state
of the signal EN and the   of these display blocks can be treated as
constitut- 12    
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combination a continuous single display              said display data
forming means forming screen. Thus, the cursor position can be desig-
said display data in accordance with said cur- nated in the same way as
that for a CRT display         sor pattern signal to thereby display said
cur- device. In addition, any desired pattern of the cur-    sor on said
single screen at a position deter- sor can be obtained by a suitable
rewriting of the   s  mined by said horizontal and vertical positions. data
in the cursor pattern memories. Moreover, the cursor can be displayed at
any desired position, by  2. A display controller according to claim  1,
virtue of the holding function of the parallel-to-serial  wherein said
cursor pattern signal forming converters.
means comprises: 10         first position data generating means for Claims
generating first scanning position data repre- sentative of current
horizontal scanning posi- 1. A display controller for use with a display
tions of the plurality of display screens in ac- device having a plurality
of scanning-type dis-     cordance with said clock signal; play screens
arranged in the direction per-  15         second position data generating
means for pendicular to the directions of scanning thereof    generating
second scanning position data re- to form a single screen for providing a
plurality    presentative of current vertical scanning posi- of display
dots thereon, the display controller     tions of the plurality of display
screens in ac- effecting scannings of the plurality of screens     cordance
with said clock signal; of the display device in parallel, said display
20    adder means responsive to said data for- controller comprising:
ming timing signal for adding, in a time-sharing clock signal generating
means for generat-       manner, values determined in accordance with ing a
clock signal synchronized with the scan-      said data forming timing
signal to said second nings of the plurality of display screens;
scanning position data to output third scanning display screen designating
means for des-  25    position data, said values also being deter-
ignating, in a time-sharing manner, one of the      mined in accordance
with the number of hori- plurality of display screens in accordance with
zontal scanning lines provided on each of the said clock signal to output a
data forming           plurality of display screens; timing signal
indicative of one of the display          enabling signal generating means
for gen- screens;                                    30      orating an
enabling signal during a time when display data forming means responsive to
the difference between said second position said data forming timing signal
and said clock      data and said third scanning position data is signal
for forming, in a time-sharing manner,       within a predetermined range;
and display data each representing a dot image of
parallel-to-serial converter means respon- a respective one of the
plurality of display dots  35  sive to said enabling signal for converting
said on the screen;                                      bit-pattern data
into a serial form to produce data separating means for separating said
said cursor pattern signal. display data formed by said display data for-
ming means into a plurality of groups of data    3. A display controller
according to claim  2, each corresponding to a respective one of said   40
wherein said cursor pattern signal forming plurality of screens, said data
separating          means further comprises: means feeding said plurality
of groups of data          comparator means for comparing said first to
said display device in parallel;                 scanning position data
with said first position pattern memory means for storing bit-pat-
data to output a coincidence signal; and tern data representative of a
cursor in the form   45   reading means for sequentially reading of a
dot-matrix;                                    said bit-pattern data from
said pattern memory first and second register means for storing      means
by a predetermined number of bits at a first position data representative
of a horizontal   time in accordance with said difference be- position of a
dot on said single display screen     tween said second position data and
said third at which said cursor is to be displayed and   5o    scanning
position data; second position data representative of a verti-         and
wherein said parallel-to-serial convert- cal position of said dot of said
cursor on said      er means comprises shift register means re- single
display screen, respectively; and            sponsive to said enabling
signal and each of cursor pattern signal forming means re-          said
coincidence signals for loading said pre- sponsive to said clock signal,
said data forming   s5  determined number of bits of said bit-pattern
timing signal and said first and second position     data read from said
pattern memory means data for forming from said bit-pattern data a
thereon, said shift register means shifting out cursor pattern signal in a
time-sharing manner;     said loaded bits therefrom in accordance with 13
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combination a continuous single display               said display data
forming means forming screen. Thus, the cursor position can be desig-
said display data in accordance with said cur- nated in the same way as
that for a CRT display          sor pattern signal to thereby display said
cur- device. In addition, any desired pattern of the cur-     sor on said
single screen at a position deter- sor can be obtained by a suitable
rewriting of the   5   mined by said horizontal and vertical positions.
data in the cursor pattern memories. Moreover, the cursor can be-displayed
at any desired position, by  2. A display controller according to claim  1,
virtue of the holding function of the parallel-to-serial  wherein said
cursor pattern signal forming converters.
means comprises: 10         first position data generating means for Claims
generating first scanning position data repre- sentative of current
horizontal scanning posi- 1. A display controller for use with a display
tions of the plurality of display screens in ac- device having a plurality
of scanning-type dis-      cordance with said clock signal; play screens
arranged in the direction per-  15          second position data generating
means for pendicular to the directions of scanning thereof     generating
second scanning position data re- to form a single screen for providing a
plurality    presentative of current vertical scanning posi- of display
dots thereon, the display controller      tions of the plurality of display
screens in ac- effecting scannings of the plurality of screens
cordance with said clock signal; of the display device in parallel, said
display   20     adder means responsive to said data for- controller
comprising:                               ming timing signal for adding, in
a time-sharing clock signal generating means for generat-        manner,
values determined in accordance with ing a clock signal synchronized with
the scan-       said data forming timing signal to said second nings of the
plurality of display screens;           scanning position data to output
third scanning display screen designating means for des-   25    position
data, said values also being deter- ignating, in a time-sharing manner, one
of the       mined in accordance with the number of hori- plurality of
display screens in accordance with      zontal scanning lines provided on
each of the said clock signal to output a data forming           plurality
of display screens; timing signal indicative of one of the display
enabling signal generating means for gen- screens;
so       erating an enabling signal during a time when display data forming
means responsive to         the difference between said second position
said data forming timing signal and said clock       data and said third
scanning position data is signal for forming, in a time-sharing manner,
within a predetermined range; and display data each representing a dot
image of            parallel-to-serial converter means respon- a respective
one of the plurality of display dots  35  sive to said enabling signal for
converting said on the screen;
bit-pattern data into a serial form to produce data separating means for
separating said        said cursor pattern signal. display data formed by
said display data for- ming means into a plurality of groups of data    3.
A display controller according to claim  2, each corresponding to a
respective one of said   40  wherein said cursor pattern signal forming
plurality  of screens, said  data separating         means further
comprises: means feeding said plurality of groups of data
comparator means for comparing said first to said display device in
parallel;                  scanning position data with said first position
pattern memory means for storing bit-pat-         data to output a
coincidence signal; and tern data representative of a cursor in the form
45    reading means for sequentially reading of a dot-matrix;
said bit-pattern data from said pattern memory first and second register
means for storing       means by a predetermined number of bits at a first
position data representative of a horizontal   time in accordance with said
difference be- position of a dot on said single display screen      tween
said second position data and said third at which said cursor is to be
displayed and   50     scanning position data; second position data
representative of a verti-          and wherein said parallel-to-serial
convert- cal position of said dot of said cursor on said      or means
comprises shift register means re- single display screen, respectively; and
sponsive to said enabling signal and each of cursor pattern signal forming
means re-          said coincidence signals for loading said pre- sponsive
to said clock signal, said data forming   55  determined number of bits of
said bit-pattern timing signal and said first and second position     data
read from said pattern memory means data for forming from said bit-pattern
data a        thereon, said shift register means shifting out cursor
pattern signal in a time-sharing manner;      said loaded bits therefrom in
accordance with 13    
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as said cursor pattern signal         display data forming means responsive
to when said enabling signal is generated, said        said first
designation signal for forming display shift register means holding said
loaded bits in     data each representing a dot image of a re- the absence
of said enabling signal.                spective one of the plurality of
display dots 5       provided on the screen of the first display 4. A
display controller according to claim  3,           device in accordance
with said first clock sig- wherein said shift register means comprises:
nal, said display data forming means being a shift register responsive to
said enabling     responsive to said second designation signal signal and
each of said coincidence signals for      to form, in a time-sharing
manner, display data loading said predetermined number of bits of   10
each representing a dot image of a respective said bit-pattern data read
from said pattern         one of the plurality of display dots provided on
memory means thereon and for shifting said          the screen of said
second display device in loaded bits in accordance with said clock sig-
accordance with said second clock signal and nal;
said data forming timing signal; first gate circuit means for outputting
said  15     data feeding means responsive to said first bits shifted out
of said shift register as said      designation signal for feeding said
display data cursor pattern signal when said enabling signal      to said
first display device; is generated; and
data separating means responsive to said second gate circuit means for
feeding said       second designation signal for separating said bits
shifted out of said shift register back to  20  display data formed by said
display data for- said shift register when said enabling signal is
ming means into a plurality of groups of data not generated.
each corresponding to a respective one of said plurality of screens of said
second display 5. A display controller for use with either of a first
device and for feeding said plurality of groups display device having a
single scanning-type   25    of data to said second display device in par-
display screen for providing a plurality of dis-     allel; play dots
thereon and a second display device           pattern memory means for
storing bit-pat- having a plurality of scanning-type display         tern
data representative of a cursor in the form screens arranged in the
direction perpendicular      of a dot-matrix; to the directions of scanning
thereof to form a   30    first and second register means for storing
single screen for providing a plurality of dis-      first position data
representative of a horizontal play dots thereon, the display controller
effec-     display position of a dot of said cursor and ting scanning of
the plurality of screens of the     second position data representative of
a verti- second display device in parallel, said display      cal display
position of said dot of said cursor; controller comprising:
35       and display device designating means for des-            cursor
pattern signal forming means re- ignating one of the first and the second
display     sponsive to said first designation signal, said devices, said
display  device  designating         first clock signal and said first and
second means outputting a first designation signal         position data
for forming from said bit-pattern when the first display device is
designated and   40  data a first cursor pattern signal in such a
outputting a second designation signal when         timing that said cursor
is displayed on the the second display device is designated;
screen of said first display device at a position clock signal generating
means for generat-       determined by said first and second display ing a
first clock signal synchronized with the       positions, said cursor
pattern signal forming scanning of the display screen of the first  45
means being responsive to said second des- display device in response to
said first des-       ignation signal, said second clock signal, said
ignation signal and for generating a second          data forming timing
signal and said first and clock signal synchronized with the scannings
second position data to form from said bit- of the plurality of display
screens of the sec-      pattern data a second cursor pattern signal in a
ond display device in response to said second   so   time-sharing manner;
designation signal;                                     said display data
forming means forming display screen selecting means responsive        said
display data in accordance with said first to said second designation
signal for selecting,     cursor pattern signal in response to said first
in a time-sharing manner, each of the plurality      designation signal to
thereby display said cur- of display screens in accordance with said   55
sor on said screen of said first display device second clock signal to
output a data forming         at said position determined by said
horizontal timing signal indicative of said each selected       and
vertical display positions, said display data display screen;
forming means forming said display data in 14    
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said second cursor pattern           ignation signal is generated. signal
in response to said second designation signal to thereby display said
cursor on said     7. A display controller according to claim  6, screen of
said second display device at said          wherein said cursor pattern
signal forming position determined by said horizontal and ver-   5   means
further comprises: tical display positions.
comparator means for comparing said first scanning position data with said
first position 6. A  display controller according to claim  5,
data to output a coincidence signal; and wherein said cursor pattern signal
forming               reading means for sequentially reading means
comprises:                             10       said bit-pattem data from
said pattern memory first position data generating means re-          means
by a predetermined number of bits at a sponsive to said first designation
signal for        time in accordance with said difference be- generating
first scanning position data repre-       tween said second position data
and said third sentative of current horizontal scanning posi-
scanning position data; tion on the screen of said first display device
15      and wherein said parallel-to-serial convert- in accordance with
said first clock signal, said      or means comprises shift register means
re- first position data generating means being re-        sponsive to said
enabling signal and each of sponsive to said second designation signal to
said coincidence signals for loading said pre- generate data representative
of current hori-         determined number of bits of said bit-pattem
zontal scanning positions on the plurality of   20    data read from said
pattern memory means screens of said second display device as said
thereon, said shift register means shifting out first scanning position
data in accordance with       said loaded bits therefrom in accordance with
said second clock signal;                             said clock signal as
said cursor pattern signal second position data generating means re-
when said enabling signal is generated, said sponsive to said first
designation signal for   25    shift register means holding said loaded
bits in generating second scanning position data re-         the absence of
said enabling signal. presentative of current vertical scanning posi- tion
on the screen of said first display device   8  A display controller
according to claim  7, in accordance with said first clock signal, said
wherein said shift register means comprises: second position data
generating means being   30          a shift register responsive to said
enabling responsive to said second designation signal          signal and
each of said coincidence signals for to generate data representative of
current verti-    loading said predetermined number of bits of cal scanning
positions on the plurality of            said bit-pattern data read from
said pattern screens of said second display device as said         memory
means thereon and for shifting said second scanning position data in
accordance   35     loaded bits in accordance with said clock sig- with
said second clock signal;                        nal; adder means
responsive to said second                 first gate circuit means for
outputting said designation signal and said display timing sig-       bits
shifted out of said shift register as said nal for adding, in a
time-sharing manner, val-        cursor pattern signal when said enabling
signal ues determined in accordance with said data   4o     is generated;
and forming timing signal to said second scanning             second gate
circuit means for feeding said position data to output third scanning
position       bits shifted out of said shift register back to data, said
adder means being responsive to            said shift register when said
enabling signal is said first designation signal to output said sec-
not generated. ond scanning position data as said third scan-   45 ning
position data;                               Revendlcations enabling signal
generating means for gen- erating an enabling signal during a time when
1. Dispositif de commando d'affichage & utiliser the difference between
said second position           avec un dispositif d'affichage ayant une
multi- data and said third scanning position data is  5o     plicit6
d'Ecrans d'affichage du type A balayage within a predetermined range; and
disposds dans la direction perpendiculaire h parallel-to-serial converter
means respon-        leurs directions de balayage pour former un sive to
said enabling signal for converting said      dcran unique afin de fournir
une multiplicity de bit-pattem data into a serial form to produce a
points d'affichage sur celui-ci, le dispositif de serial signal, said
serial signal being said first  55  commando d'affichage effectuant des
balaya- cursor pattern signal when said first designa-        ges de la
multiplicity d'dcrans du dispositif tion signal is generated and being said
second        d'affichage en parallleo, edit dispositif de coin- cursor
pattern signal when said second des-           mande d'affichage
comprenant: 15    
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g6neration de signal d'hor-   2. Dispositif de commando d'affichage selon
la loge pour gdndrer un signal d'horloge synchro-     revendication 1, dans
loquel lesdits moyens de nise avec les balayages de la multiplicit6
formation de signal de configuration de curseur d'dcrans d'affichage;
comprennent: des moyens de designation d'dcran d'affi-   5      des moyens
de gen6ration de premieres chage pour ddsigner, sur la base du partage
donneos de position pour g~ndrer des premib- du temps, un 4cran. parmi la
multiplicite          res donnoes de position de balayage represen-
d'6crans d'affichage en fonction dudit signal      tatives des positions de
balayage horizontal d'horloge afin de ddlivrer en sortie un signal de
courantes de la multiplicite d'6crans d'afficha- rythme de formation de
donndes repr6sentatif  1O   ge conformement audit signal d'horloge; de l'un
des 6crans d'affichage;                        des moyens de gdndration de
secondes des moyens de formation de donn6es d'af-        donndes de
position pour g6n6rer des secon- fichage qui, en reponse audit signal de
rythme     des donneos de position de balayage repr6- de formation de
donn6es et audit signal d'hor-     sentatives des positions de balayage
vertical loge, forment, sur la base du partage du  i5       courantes de la
multiplicite d'dcrans d'afficha- temps, des donndes d'affichage
representant        ge conformdment audit signal d'horloge; chacune une
image de point d'un point d'affi-          des moyens d'addition qui, on
reponse chage respectif parmi la multiplicite de points    audit signal de
rythme de formation de don- d'affichage sur l'4cran;
ndes, ajoutent, sur la base du partage du des moyens de separation de
donn~es   20        temps, des valeurs d6termineos en fonction pour separer
lesdites donn~es d'affichage for-     dudit signal de rythme de formation
de don- mdes par lesdits moyens de formation de don-       n6es auxdites
secondes donn6es de position n6es d'affichage en une multiplicite de grou-
de balayage pour d~livrer en sortie des troisib- pes de donndes
correspondant chacun a un           mes donnees de position de balayage,
lesdites dcran  respectif  parmi  ladite  multiplicite  25  valeurs 4tant
4galement d~termin6es on fonc- d'ecrans, lesdits moyens de separation de
tion du nombre de lignes de balayage horizon- donnees envoyant ladite
multiplicite de grou-      tal prevues sur chaque ecran de la multiplicite
pes de donndes audit dispositif d'affichage en     d'6crans d'affichage;
parallble;                                             des moyens de
gen6ration de signal de des moyens formant mdmoire de configu-  30
validation pour g6ndrer un signal de validation ration pour enregistrer des
donnees de confi-      pendant une pdriode lors de laquelle la diffe-
guration de bits representatives d'un curseur      rence entre lesdites
secondes donneos de po- sous la forme d'une matrice de points;
sition et lesdites troisibmes donn6es de posi- des premiers et seconds
moyens formant         tion de balayage est dans les limites d'une registre
pour enregistrer des premibres don-  35   gamme prdd6termin~e; et ndes de
position representatives d'une position        des moyens de conversion
parallele-s~rie horizontale d'un point sur ledit ecran d'afficha-  qui, en
reponse audit signal de validation, go unique au niveau de laquelle ledit
curseur      convertissent lesdites donndes de configura- doit etre
affich4, at des secondes donnees de      tion de bits on une forme serielle
pour produire position representatives d'une position vertica-  40  ledit
signal de configuration de curseur. le dudit point dudit curseur sur ledit
dcran d'affichage unique, respectivement; et          3. Dispositif de
commande d'affichage selon la des moyens de formation de signal de
revendication 2, dans loquel lesdits moyens de configuration de curseur
qui, en rdponse audit     formation de signal de configuration de curseur
signal d'horloge, audit signal de rythme de   45   comprennent en outre:
formation de donn6es et auxdites premibres et          des moyens formant
comparateur pour secondes donndes de position, forment a partir
comparer lesdites premieres donnees de posi- desdites donnees de
configuration de bits, un      tion de balayage auxdites promiores donnees
signal de configuration de curseur sur la base     de position afin de
d6livrer on sortie un signal du partage du temps;                       60
de cohncidence; et lesdits moyens de formation de donn6es             des
moyens de lecture pour lire sequen- d'affichage formant lesdites donnees
d'afficha-    tiellement lesdites donn6es de configuration de go
conform6ment audit signal de configuration      bits a partir desdits
moyens formant m6moire de curseur, si bien quo ledit curseur est affiche
de configuration suivant un nombre predeter- sur ledit 6cran unique au
niveau d'une position   55  min6 de bits & la fois, conform6ment a ladite
determinee par lesdites positions horizontale et   difference entre
lesdites secondes donnees de verticale.
position et lesdites troisibmes donnees de po- sition de balayage; 16    
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lesdits moyens de conver-        de designation de dispositif d'affichage
d6li- sion parallele-serie comprennent des moyens        vrant en sortie un
premier signal de designa- formant registre a decalage qui, en reponse
tion lorsque le premier dispositif d'affichage audit signal de validation
et & chacun desdits     est d6signe et d6livrant en sortie un second
signaux de coTncidence, chargent ledit nombre   5  signal de designation
lorsque le second dispo- predetermin6 de bits desdites donnees de
sitif d'affichage est designe; configuration de bits lues a partir desdits
des moyens de gen6ration de signal d'hor- moyens formant m6moire de
configuration            logo pour gen6rer un premier signal d'horloge dans
eux-mames, lesdits moyons formant re-         synchronis6 avec le balayage
de l'ecran d'affi- gistre A decalage faisant sortir par decalage   l0
chage du premier dispositif d'affichage en re- lesdits bits charg6s hors
d'eux-mgmes en           ponse audit premier signal de designation et
fonction dudit signal d'horloge en tant que dit    pour gdndrer un second
signal d'horloge signal de configuration de curseur lorsque ledit
synchronise avec les balayages de la multipli- signal de validation est
g6nere, lesdits moyens    cite d'ecrans d'affichage du second dispositif
formant registre a decalage conservant lesdits  15  d'affichage en reponse
audit second signal de bits charges on l'absence dudit signal de vali-
designation; dation.                                                des
moyens de selection d'ecran d'afficha- ge qui, en reponse audit second
signal de 4. Dispositif de commande d'affichage selon la
designation, selectionnent, sur la base du par- revendication 3, dans
loquel lesdits moyens   20   tage du temps, chaque 6cran de la multiplicitd
K-"    formant registre A d6calage comprennent:            d'dcrans
d'affichage conformement audit se- un registre a decalage qui, en reponse
cond signal d'horloge pour d6livrer en sortie audit signal de validation et
a chacun desdits     un signal de rythme de formation de donnees signaux de
coincidence, charge dans lui-mgme       representatif de chaque dcran
d'affichage s6- ledit nombre pred6termine de bits desdites   25
lectionnd; donndes de configuration de bits lues a partir         des
moyens de formation de donndes d'af- desdits moyens formant memoire de
configu-         fichage qui, en rdponse audit premier signal de ration et
decale lesdits bits chargds on fonction  designation, forment des donnees
d'affichage dudit signal d'horloge;                            representant
chacune une image de point d'un des premiers moyens formant circuit de   30
point respectif parmi la multiplicite de points porte pour ddlivrer on
sortie lesdits bits sortis  d'affichage prevus sur l'4cran du premier dis-
par decalage dudit registre a decalage en tant     positif d'affichage
conformement audit premier que dit signal de configuration de curseur lors-
signal d'horloge, lesdits moyens de formation quo ledit signal de
validation est gdndrd; et      de donnees reagissant audit second signal de
des seconds moyens formant circuit de   35      designation pour former,
sur la base du parta- porte pour renvoyer audit registre A decalage      ge
du temps, des donnees d'affichage repr6- lesdits bits sortis par d6calage
dudit registre &  sentant chacune une image de point d'un point decalage
lorsque ledit signal de validation        respectif parmi la multiplicit4
de points d'affi- n'est pas g6n6re.                                  chage
prevus sur l'ecran dudit second disposi- 40     tif d'affichage
conformement audit second si- 5. Dispositif de commande d'affichage a
utiliser       gnal d'horloge et audit signal de rythme de avec l'un ou
l'autre d'un premier dispositif d'af-  formation de donnees; fichage ayant
un ecran d'affichage du type a           des moyens d'onvoi de donnees qui,
en balayage unique pour afficher une multiplicite     reponse audit premier
signal de designation, de points d'affichage, et un second dispositif  45
envoient lesdites donnees d'affichage audit d'affichage ayant une
multiplicite d'6crans d'af-  premier dispositif d'affichage; fichage du
type & balayage disposes dans la            des moyens de separation de
donnees direction perpendiculaire aux directions de leur   qui, en r6ponse
audit second signal de desi- balayage pour former un dcran unique pour y
gnation, separent lesdites donnees d'affichage afficher une multiplicite de
points d'affichage,  so  formees par lesdits moyens de formation de le
dispositif de commando d'affichage effec-       donnees d'affichage en une
multiplicite de tuant le balayage de la multiplicite d'ecrans du   groupes
de donnees correspondant chacun & second dispositif d'affichage en
parallble, ledit  un ecran respectif de ladite pluralit6 d'6crans
dispositif de commando d'affichage compre-         dudit second dispositif
d'affichage et envoient nant:                                      56
ladite multiplicit4 de groupes de donndes audit des moyens de designation
de dispositif         second dispositif d'affichage en parallble;
d'affichage pour designer Fun des premier et           des moyens formant
memoire de configu- second dispositifs d'affichage, lesdits moyons
ration pour enregistrer lesdites donnees de 17    
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bits representatives d'un cur-    positif d'affichage conformement audit
premier seur sous la forme d'une matrice de points;        signal
d'horloge, lesdits moyens de generation des premiers et seconds moyens
formant          de premibres donnees de position reagissant registre pour
enregistrer des premieres don-       audit second signal de designation
pour g6ne- nees de position representatives d'une position   5  rer des
donndes representatives des positions d'afflchage horizontal d'un point
dudit curseur    de balayage horizontal courantes sur la multi- et des
secondes donnees de position repre-         plicite d'dcrans dudit second
dispositif d'affi- sentatives d'une position d'affichage vertical     chage
en tant que dites premieres donnees de dudit point dudit curseur; et
position de balayage conformement audit se- des moyens de formation de
signal de   10       cond signal d'horloge; configuration de curseur qui,
en r6ponse audit         des moyens de generation de secondes premier
signal de designation, audit premier       donnees de position qui, en
r6ponse audit pre- signal d'horloge et auxdites premibres et se-      mier
signal de designation, g6nbrent des so- condos donnees de position, forment
a partir       condes donndes de position de balayage re- desdites donnees
de configuration de bits, un   15  presentatives de la position de balayage
verti- premier signal de configuration de curseur sui-    cal courante sur
l'ecran dudit premier dispositif vant un rythme tel que ledit curseur est
affiche   d'affichage conformement audit premier signal sur l'ecran dudit
premier dispositif d'affichage   d'horloge, lesdits moyens de generation de
au niveau d'une position d6terminee par lesdi-     secondes donnees de
position reagissant audit tes premibres et secondes positions d'afficha-
20  second signal de designation pour gdndrer des ge, lesdits moyens de
formation de signal de       donnees representatives des positions de ba-
configuration de curseur reagissant audit se-      layage vertical
courantes sur la multiplicite cond signal de designation, audit second si-
d'ecrans dudit second dispositif d'affichage en gnal d'horloge, audit
signal de rythme de for-     tant que dites secondes donneos de position
mation des donnees et auxdites premibres et  25    de balayage conformement
audit second si- secondes donnees de position pour former a         gnal
d'horloge; partir desdites donnees de configuration de            des
moyens d'addition qui, en r~ponse bits un second signal de configuration de
cur-     audit second signal de d~signation et audit sour sur la base du
partage du temps;              signal de rythme d'affichage, ajoutent, sur
la lesdits moyens de formation de donnees   30     base du partage du
temps, des valeurs deter- d'affichage formant lesdites donn6es d'afficha-
minees conformement audit signal de rythme ge conformdment audit premier
signal de            de formation de donn~es auxdites secondes
configuration de curseur en rdponse audit pre-     donnees de position de
balayage pour ddlivrer mier signal de designation, si bien quo ledit
en sortie des troisibmes donnees de position curseur est affich4 sur ledit
ecran dudit pre-  36  de balayage, lesdits moyens d'addition reagis- mier
dispositif d'affichage au niveau de ladite    sant audit premier signal de
designation pour position d6torminee par lesdites positions d'af-
delivrer en sortie lesdites secondes donn6es fichage horizontal et
vertical, lesdits moyens     de position de balayage en tant quo dites de
formation de donn6es d'affichage formant        troisibmes donn6es de
position de balayage; lesdites donndes d'affichage conformement  40
des moyens de g6n6ration de signal de audit second signal de configuration
de cur-       validation pour generer un signal de validation sour on
reponse audit second signal de desi-       pendant une periode au cours de
laquelle la gnation, de manibre & afficher ledit curseur sur   difference
entre lesdites secondes donn6es de ledit ecran dudit second dispositif
d'affichage    position et lesdites troisibmes donn6es de po- au niveau de
ladite position ddterminee par  45    sition de balayage est dans les
limites d'une lesdites position d'affichage horizontal et verti-  gamme
prddeterminee; et cal.
des moyens de conversion parallble-sdrie qui, on reponse audit signal de
validation, 5. Dispositif de commande d'affichage selon la
convertissent lesdites donnees de configura- revendication 5, dans lequel
lesdits moyens de   50  tion de bits en une forme s6rielle pour produire
formation de signal de configuration de curseur    un signal seriel, ledit
signal seriel dtant ledit comprennent:
premier signal de configuration de curseur des moyens de g6neration de
premibres           lorsque ledit premier signal de designation est donnees
de position qui, en reponse audit pre-     generd et 6tant ledit second
signal de configu- mier signal de designation, g6nbrent des pro-  55
ration de curseur lorsque ledit second signal mibres donn6es de position de
balayage re-         de designation est gen6re. pr6sentatives de la
position de balayage hori- zontal courante sur l'ecran dudit premier dis-
7. Dispositif de commando d'affichage selon la 18    
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dans lequel lesdits moyens de  1. Anzeigesteuergerat zur Verwendung in
elner formation de signal de configuration de curseur    Anzeigevorrichtung
mit einer Vielzahl von nach comprennent en outre:
dem  Abtastprinzip arbeitenden Anzeigeschir- des moyens formant comparateur
pour             men, die senkrecht zur Abtastrichtung aufge- comparer
lesdites premieres donnees de posi-   5   reiht sind, um einen einzigen
Schirm zu bilden ;i     tion de balayage auxdites premieres donndes
und auf diesem  eine Vielzahl von Anzeige- de position afin de delivrer en
sortie un signal   punkten zu Verfigung zu stellen, wobei das de
coTncidence; et                                 Anzeigesteuergerat
Abtastungen der Vielzahl des moyens de lecture pour lire sequen-
der Schirme der Anzeigevorrichtung parallel tiellement lesdites donnees de
configuration de   lo  durchfUhrt, welches Anzeigesteuergerdt folgen- bits
A partir desdits moyens formant memoire       des aufweist: de
configuration suivant un nombre preddter-
Taktsignalerzeugungsmittel zur Erzeugung mind de bits a la fois,
conformement a ladite      eines Taktsignales, das mit den Abtastungen
difference entre lesdites secondes donnees de      der Vielzahl der
Anzeigeschirme synchronisiert position et lesdites troisibmes donnees de
po-  is  ist; sition de balayage;
Anzeigeschirmbestimmungsmittel zum Be- et dans lequel lesdits moyens de
conver-        stimmen eines Anzeigeschirms aus der Viel- sion
parallele-serie comprennent des moyens        zahl der Anzeigeschirme nach
Zeituntertei- formant registre a decalage qui, en reponse        lungsart
(time-sharing), entsprechend  dem audit signal de validation et a chacun
desdits  20  Taktsignal, um  ein  Datenbildungszeitsignal signaux de
cohncidence, chargent ledit nombre      auszugeben, das einen der
Anzeigeschirme preddtermind de bits desdites donnees de           bestimmt;
configuration de bits lues a partir desdits
Anzeigedatenbildungsmittel, die auf das moyens formant memoire de
configuration            Datenbildungszeitsignal und das Taktsignal an-
dans eux-mrmes, lesdits moyens formant re-  25     sprechen, um nach
Zeitunterteilungsart (time- gistre & ddcalage faisant sortir par decalage
sharing) Anzeigedaten zu bilden, die jeweils lesdits bits charges hors
d'eux-m8mes en           ein Punktbild jeweils eines Anzeigepunktes aus
fonction dudit signal d'horloge en tant quo dit    der Vielzahl der
Anzeigepunkte auf dem signal de configuration de curseur lorsque ledit
Schirm reprasentieren; signal de validation est gdndr6, lesdits moyens   3o
Datentrennmittel zum Trennen der Anzei- formant registre a decalage
conservant lesdits      gedaten, die durch die Anzeigedatenbildungs- bits
charges en l'absence dudit signal de vali-    mittel erzeugt worden sind,
in eine Vielzahl von dation.
Datengruppen, die jeweils einem aus der Viel- zahl der Schirme entsprechen,
wobei die Da- &  Dispositif de commande d'affichage solon la  35
tentrennmittel die Vielzahl der Datengruppen revendication 7, dans lequel
lesdits moyens        parallel der Anzeigevorrichtung zufihren; formant
registre & decalage comprennent:               Musterspeichermittel zur
Speicherung von un registre a decalage qui, en reponse
Bitmusterdaten, die repr~sentativ fOr einen Po- audit signal de validation
et a chacun desdits     sitionszeiger (cursor) in Form einer Punktma- K>
signaux de coincidence, charge dans lui-mrme   4o   trix sind; ledit nombre
preddtermine de bits desdites             erste und zweite Registermittel
zur Spei- donnees de configuration de bits lues a partir     cherung von
ersten Positionsdaten, die repri- desdits moyens formant memoire de
configu-         sentativ fUr eine Horizontalposition eines Punk- ration et
decale lesdits bits charges en fonction  tes auf dem einzelnen
Anzeigeschirm sind, bei dudit signal d'horloge;                    45
dem  der Positionszeiger dargestellt werden des premiers moyens formant
circuit de          soll, und zur Speicherung von zweiten Posi- porte pour
delivrer en sortie lesdits bits sortis  tionsdaten, die jeweils
reprasentativ fOr eine par decalage dudit registre a decalage en tant
Vertikalposition des Punktes des Positionszei- quo dit signal de
configuration de curseur lors-   gers auf dem einzelnen Anzeigeschirm sind;
quo ledit signal de validation est genere; et  60  und des seconds moyens
formant circuit de              Mustersignalbildungsmittel fUr den Posi-
porte pour renvoyer audit registre & decalage      tionszeiger, die auf das
Taktsignal, das Daten- lesdits bits sortis par decalage dudit registre a
bildungszeitsignal und auf die ersten und zwei- decalage lorsque ledit
signal de validation        ten Positionsdaten ansprechen, um aus den n'est
pas gdndrd.                          55      Bitmusterdaten ein
Positionszeigermustersignal nach Zeitunterteilungsart zu bilden;
Patentansprflche                                          wobei die
Anzeigedatenbildungsmittel die Anzeigedaten entsprechend dem Positions- 19
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bilden, um. den Positions-       ausgelesenen Bitmusterdaten zu laden,
wobel zeiger auf dem einzelnen Schirm an einer Po-        die
Schieberegistermittel die geladenen Bits sition darzustellen, die durch die
genannten        entsprechend dem  Taktsignal als das Posi- Horizontal- und
Vertikalpositionen bestimmt ist.   tionszeigermusterdatum hinausschieben,
wenn s       das Freigabesignal erzeugt wird, und die V    2.
Anzeigesteuergerit nach Anspruch 1, bei dem         Schieberegistermittel
die geladenen Bits bei die Mustersignalbildungsmittel flr den Posi-
Abwesenheit des Freigabesignales zuruckhal- tionszeiger folgendes
aufweisen:                   ten. erste Positionsdatenerzeugungsmittel zur
Erzeugung von ersten Abtastpositionsdaten,   10  4. Anzeigesteuergerat nach
Anspruch 3, be! dem die reprasentativ fUr laufende Horizontalabtast-    die
Schieberegistermittel folgendes aufweisen: positionen der Vielzahl der
Anzeigeschirme             ein Schieberegister, das auf das Freigabe- sind,
entsprechend dem Taktsignal;                  signal und auf jedes der
Koinzidenzsignale an- zweite Positionsdatenerzeugungsmittel zur
spricht, um die vorgegebene Anzahl von Bits Erzeugung von zweiten
Abtastpositionsdaten,  is     der aus den Musterspeichermitteln ausgelese-
die repr~sentativ fUr laufende Vertikalabtastpo-    nen Bitmusterdaten zu
laden und um die gela- sitionen der VieIzahl der Anzeigeschirme sind,
denen Bits entsprechend dem Taktsignal zu entsprechend dem Taktsignal;
verschieben; Addiermittel, die auf das Datenbildungs-            erste
Torschaltungsmittel, um die aus dem zeitsignal ansprechen, um nach
Zeituntertel-  20    Schieberegister ausgeschobenen Bits als das K>
lungsart Werte zu dem  zweiten Abtastposi-
Positionszeigermustersignal auszugeben, wenn tionsdatum zu addieren, die
entsprechend dem        das Freigabesignal erzeugt ist; und
Datenbildungszeitsignal bestimmt werden, um            zweite
Torschaltungsmittel, um  die aus dritte Abtastpositionsdaten auszugeben,
wobei       dem  Schieberegister ausgeschobenen  Bits die Werte ebenfalls
entsprechend der Zahl der  25   dem  Schieberegister zurlckzufUhren, wenn
horizontalen Abtastlinien bestimmt werden, die      das Freigabesignal
nicht erzeugt ist. auf jedem  der Anzeigeschirme vorgesehen sind;
5. Anzeigesteuergerat zur Verwendung mit einer
Freigabesignalerzeugungsmittel zur Erzeu-       ersten Anzeigevorrichtung,
die nur einen einzi- gung eines Freigabesignales wahrend einer  30
gen Abtastschirm mit einer Vielzahl von Anzei- Zeit, in der die Differenz
zwischen dem zwei-       gepunkten enthalt und/oder einer zweiten An- ten
Positionsdatum und dem dritten Abtastpo-        zeigevorrichtung, die eine
Vielzahl von Abtast- sitionsdatum innerhalb eines vorgebenen Be-
schirmen aufweist, die senkrecht zur Abtast- reichs liegt; und
richtung aufgereiht sind, um einen einzigen Parallel/Seriell-Wandlermittel,
die auf das   35  Schirm mit einer Vielzahl von Abtastpunkten zu
Freigabesignal ansprechen, um die Bitmuster-        bilden, wobei das
Anzeigesteuergerat eine Ab- daten in eine serielle Form umzusetzen, um
tastung der VieIzahl der Schirme der zweiten dabei das
Positionszeigermustersignal zu er-        Abtastvorrichtung parallel
vomimmt, welches zeugen.
Anzeigesteuergerat folgendes aufweist: K>
40          Anzeigevorrichtungsbestimmungsmittel zur 3. Anzeigesteuergerat
nach Anspruch 2, bei dem          Bestimmung der ersten odor zweiten
Anzeige- die Mustersignalbildungsmittel fOr den Posi-        vorrichtung,
welche  Anzeigevorrichtungsbe- tionszeiger folgendes aufweisen:
stimmungsmittel ein erstes Bestimmungssignal Vergleichsmittel zum
Vergleichen des er-        ausgeben, wenn die erste Anzeigevorrichtung sten
Abtastspositionsdatums mit dem ersten   45     bestimmt ist, und ein
zweites Bestimmungssi- Positionsdaturn, um ein Koinzidenzsignal aus-
gnal ausgeben, wenn die zweite Anzeigevor- zugeben; und
richtung bestimmrt ist; Lesemittel zum sequenziellen Lesen der
Taktsignalerzeugungsmittel zur Erzeugung Bitmusterdaten aus den
Musterspeichermitteln        eines ersten Taktsignales, das synchronisiert
mit einer vorgegebenen Bitzahl pro Zeiteinheit  so  mit der Abtastung des
Anzeigeschirmes der entsprechend  der Differenz zwischen dem
ersten Anzeigevorrichtung ist, im Ansprechen zweiten Positionsdatum  und
dem dritten Ab-         auf das erste Bestimmungssignal, und zur Er-
tastpositionsdatum;                                 zeugung eines zweiten
Taktsignales, das syn- wobei  die  Parallel/Seriell-Wandlermittel
chronisiert mit den Abtastungen der Vieizahl Schieberegistermittel
enthalten, die auf das  5s    der Anzeigeschirme der zweiten Anzeigevor-
Freigabesignal und auf jedes der Koinzidenzsi-     richtung ist, im
Ansprechen auf das zweite gnale ansprechen, um die vorgegebene Anzahl
Bestimmungssignal; von Bits der aus den Musterspeichermitteln
Anzeigeschirmeauswahimittel, die auf das 20    
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im         sterdaten ein zweites Positionszeigermustersi-
Zeitunterteilungsbetrieb jeden der Anzeiges-       gnal in
Zeitunterteilungsbetrieb zu erzeugen; chirme entsprechend dem zweiten
Taktsignal             wobei die Anzeigedatenbildungsmittel die
auszuwahlen, um ein Datenbildungszeitsignal        Anzeigedaten
entsprechend dem ersten Posi- auszugeben, das den jeweiligen ausgewihiten
5    tionszeigermustersignal im Ansprechen auf das Anzeigeschirm bestimmt;
erste Bestimmungssignal erzeugen, um den Anzeigedatenbildungsmittel, die
auf das         Positionszeiger dabei auf dem Schirm der er- erste
Bestimmungssignal ansprechen, um An-         sten Anzeigevorrichtung an der
Position anzu- zeigedaten zu bilden, die jeweils ein Punktbild    zeigen,
die durch die horizontalen und vertika- far jeweils einen der auf dem
Schirm der er-  to   len Anzeigepositionen bestimmt ist, wobei fer- sten
Anzeigevorrichtung vorgesehenen Anzei-        ner die
Anzeigedatenbildungsmittel die Anzei- gepunkte darstelit, entsprechend dem
ersten        gedaten entsprechend dern zweiten Positions- Taktsignal,
wobei die Anzeigedatenbildungs-        zeigermustersignal im  Ansprechen
auf das mittel auf das zweite Bestimmungssignal an-        zweite
Bestimmungssignal bilden, um dabei sprechen, urn, in
Zeitunterteilungsbetrieb, An-  15  den Positionszeiger auf dern Schirm der
zwei- zeigedaten zu erzeugen, die jeweils ein Punkt-     ten
Anzeigevorrichtung an der Position anzu- bild jeweils eines auf dern Schirm
der zweiten     zeigen, die durch die horizontalen und vertika-
Anzeigevorrichtung  vorgesehenen  Anzeige-         len Anzeigepositionen
bestimmt ist. punktes darstellen, entsprechend dem zweiten Taktsignal und
dem Datenbildungszeitsignal;    20  6. Anzeigesteuergerat nach Anspruch 5,
bei dern K'        DatenzufUhrmittel, die auf das erste Be-        die
Mustersignalbildungsmittel flr den Posi- stimmungssignal ansprechen, um die
Anzeige-        tionszeiger folgendes aufweisen: daten der ersten
Anzeigevorrichtung zuzufUh-           erste Positionsdatenerzeugungsmittel,
die ren;                                               auf das erste
Bestimmungssignal ansprechen, Datentrennmittel, die auf das zweite Be-  25
um  erste Abtastpositionsdaten zu erzeugen, stimmungssignal ansprechen, um
die von den         die reprisentativ fur die laufende Horizontalab-
Anzeigedatenbildungsmitteln gebildeten Anzei-      tastposition auf dern
Schirm der ersten Anzei- gedaten in eine Vielzahl von Datengruppen zu
gevorrichtung sind, entsprechend dem ersten trennen, von denen jede einem
der zahireichen      Taktsignal, wobei die ersten Positionsdatener- Schirme
der zweiten Anzeigevorrichtung ent-  3o    zeugungsmittel auf das zweite
Bestimmungssi- spricht, und um die VieIzahl der Datengruppen      gnal
ansprechen, um Daten als die ersten Ab- der zweiten Anzeigevorrichtung
parallel zuzu-      tastpositionsdaten entsprechend dern zweiten fohren;
Taktsignal zu erzeugen, die reprasentativ flr Musterspeichermittel zur
Speicherung von       laufende Horizontalabtastpositionen  auf der
Bitmusterdaten, die reprasentativ fUr einen Po-  35  Vielzahl der Schirme
der zweiten Anzeigevor- sitionszeiger in Form einer Punktmatrix sind;
richtung sind; erste und zweite Registermittel zur Spei-          zweite
Positionsdatenerzeugungsmittel, die cherung von ersten Positionsdaten, die
repra-      auf das erste Bestimmungssignal ansprechen, sentativ fUr eine
Horizontalanzeigeposition ei-    um Abtastpositionsdaten zu erzeugen, die
re- K>     nes Punktes des Positionszeigers sind, und zur  40  prIsentativ
fUr die laufende Vertikalabtastposi- Speicherung von zweiten
Positionsdaten, die        tion auf dem Schirm der ersten Anzeigevor-
reprasentativ flr eine Vertikalanzeigeposition     richtung sind,
entsprechend dern ersten Taktsi- des Punktes des Positionsanzeigers sind;
und       gnal, wobei die zweiten Positionsdatenerzeu-
Mustersignalbildungsmittel fUr den Posi-        gungsmittel auf das zweite
Bestimmungssignal tionszeiger, die auf das erste Bestimmungssi-  45
ansprechen, um Daten als die zweiten Abtast- gnal, das erste Taktsignal und
das erste und       positionsdaten  entsprechend  dem  zweiten zweite
Positionsdatum  ansprechen, um  aus         Taktsignal zu erzeugen, die
reprisentativ fUr den Bitmusterdaten ein erstes Mustersignal fUr     die
laufenden Vertikalabtastpositionen auf der den Positionszeiger in einer
solchen Zeitfolge     VieIzahl der Schirme der zweiten Anzeigevor- zu
erzeugen, daB der Positionszeiger auf dem   50  richtung sind; Schirm der
ersten Anzeigevorrichtung an einer          Addiermittel, die auf das
zweite Bestim- Position angazeigt wird, die durch die erste
mungssignal und das Anzeigezeitsignal an- und zweite Anzeigepositionen
bestimmt ist,         sprechen, urn im Zeitunterteilbetrieb Werte, die
wobel die Mustersignalbildungsmittel far den       entsprechend dem
Datenbildungszeitsignal be- Positionszeiger auf das zweite Bestimmungssi-
55  stimmt werden, zu dem  zweiten Abtastposi- gnal, das zweite Taktsignal,
das Datenbil-         tionsdatum zu addieren, um dritte Abtastposi-
dungszeitsignal und das erste und zweite Posi-     tionsdaten auszugeben,
wobei die Addiermittel tionsdaturn ansprechen, um aus den Bitmu-
auf das erste Bestimmungssignal ansprechen, 21    
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das            zweite Torschaltungsmittel, um  die aus dritte
Abtastpositionsdatum auszugeben;              dern  Schieberegister
ausgeschobenen  Bits Freigabesignalserzeugungsmittel zur Er-          dem
Schieberegister zurOckzufUhren, wenn zeugung eines Freigabesignales wahrend
einer         das Freigabesignal nicht erzeugt ist. Zeit, in der die
Differenz zwischen dern zwei-   5 ten Positionsdatum und dern dritten
Positions- datum innerhalb eines vorgebenen Bereiches liegt; und
Parallel/Seriell-Wandlermittel, die auf das Freigabesignal ansprechen, um
die Bitmuster-  10 daten in eine serielle Form zu wandeln und ein serielles
Signal zu erzeugen, welches serielle Signal das erste
Positionszeigermustersignal ist, wenn das erste Bestimmungssignal erzeugt
wird, und das zweite Positionszeigermustersi-  15 gnal ist, wenn das zweite
Bestimmungssignal erzeugt ist. 7. Anzeigesteuergerat nach Anspruch 6, bei
dem die Mustersignalbildungsmittel fUr den Posi-  20 KU    tionszeiger des
weiteren folgendes aufweisen: Vergleichsmittel zum Vergleichen des er- sten
Abtastpositionsdatums mit dem  ersten Positionsdatum, urn ein
Koinzidenzsignal aus- zugeben; und                                25
Lesemittel zum sequenziellen Lesen der Bitmusterdaten aus den
Musterspeichermitteln, mit einer vorgegebenen Anzahl von Bits in einer
Zeiteinheit, entsprechend der Differenz zwischen dem  zweiten
Positionsdatum  und   30 dem dritten Abtastpositionsdatum; wobel die
Parallel/Seriell-Wandlermittel Schieberegistermittel enthalten, die auf das
Freigabesignal und jedes der Koinzidenzsigna- le ansprechen, um die
vorgagebene Anzahl  35 von Bits der Bitmusterdaten, die aus den Mu-
sterspeichermitteln ausgelesen werden, zu la- den, wobei ferner die
Schieberegistermittel die geladenen Bits entsprechend einern Taktsignal KY
als das Positionszeigermustersignal ausschie-   40 ben, wenn das
Freigabesignal erzeugt wird, w~hrend die Schieberegistermittel die geladen-
en Bits bei Abwesenheit des Freigabesignales zurackbehalten. 45 &
Anzeigesteuergerat nach Anspruch 7, bei dem die Schieberegistermittel
folgendes aufweisen: ein Schieberegister, das auf das Freigabe- signal und
auf jedes der Koinzidenzsignale an- spricht, um die vorgegebene Anzahl von
Bits  50 der aus den Musterspeichermittein ausgelese- nen Bitmusterdaten zu
laden und urn die gela- denen Bits entsprechend dem Taktsignal zu
verschieben; erste Torschaltungsmittel, urn die aus dem   55
Schieberegister ausgeschobenen Bits als das Positionszeigermustersignal
auszugeben, wenn das Freigabesignal erzeugt ist; und 22    


