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temperature would be absorbed by the spring por- tion 7a, and thus the wire
cathode K never be- This invention relates to video display appara-  comes
loose. The first grids GIR, G1G and G18 are comprising a display device
including a plural-  formed in a half-cylindrical shape having a cylin- of
display cells arranged in an X-Y matrix.  5   drical surface in
corresponding relation to the wire A video display device such as the Sony
Jum-    cathodes K, and a plurality of slits 8 are formed In botron in
which display cells are arranged in a 2-  the cylindrical surface at a
predetermined pitch dimensional X-Y matrix form and the display cells
along the longitudinal direction of the same sur- are respectively driven
by desired data to display a  face. The slits 8 are for the transmission
thereth- desired picture is known.                      10  rough of
electrons radiated from the wire cathode We have proposed as a display cell
usable in    K. The second grid G2 is formed with slits 9 In such a video
display device the following.         portions corresponding to the first
grids [err], GIG Referring to Figures 1 to 4 of the accompany-   and [err]
and in positions corresponding to the slits ing drawings, these show a
front view of a lumines-  8 of the first grids [err] In this case, cent
display cell, a sectional view taken on line A-A   is  slit portions 9R, 9G
and 9B of the second grid G2 of Figure 1, a sectional view taken on line
B-B of  may be formed so as to have cylindrical surfaces Figure 1 and a
partially cut-away perspective view  concentric with the corresponding
first grids [err] of the cell. The cell comprises a glass envelope 1  [err]
and [err] In this construction, electron beams comprising a front panel 1
A, a rear plate 1 B and a  from the wire cathodes K are radiated
rectilinearly ide wall 1C. Within the glass envelope 1 are  20  through the
slits 8 and 9 of the first and second disposed a plurality of luminescent
display seg-   grids G1 and G2 and are spread with respect to the ments 2
(2R, 2G, 2B), a plurality of cathodes K.(KR,  longitudinal direction of the
slits 8 and 9. On the KG, K8)- and first grids G1 [err] in cor-  ther hand,
the portions of the second grid G2 in responding relation to each display
segment 2, and  Which are formed the slits 9 may be horizontal as a common
second grid (accelerating electrode) G2.  25  shown in Figure 6 of the
accompanying drawings. The display segments 2 each comprise a phosphor
In this case, the electron beam is radiated so that it layer formed on the
inner surface of the front panel  passes through the second grid G2 and
then is 1A. There are three display segments 2R; 2G and    curved somewhat
inwardly with respect to the ion- 2B for red, green and blue luminescence,
respec-   gitudinal direction of the slits 8 and 9, as shown by tively.
More particularly, as shown in Figure 5 of  30   a dotted line 30'. the
accompanying drawings, a carbon layer 3 for-       On the other hand, a
separator 10 formed of a ming a conductive layer is printed in the form of
a  conductive material is disposed to surround the frame on the inner
surface of the front panel 1A. In  display segments 2R, 2G and 2B. The
separator 10 spaces in the frame, red, green and blue phosphor   not only
serves as a shield for preventing secon- layers respectively forming the
display segments  35  dary electrons 31 (see Figure 6) induced by Im- 2R,
2G and 2B are formed by printing so as to       pingement. of electron
beams 30 from the wire overlap the carbon layer 3. Overlying the surfaces
cathodes K on the first or second grid G1 or G2 of these phosphor layers a
metal back layer 5 is   from rendering an adjacent display segment 2 lu-
ormed, for example an aluminium layer, over a     minous, but also serves
to form a diffusion lens filming layer 4. In opposed relation to the
display   40   which functions to spread the electron beam 30 segments 2R,
2G and 25 comprising the above        from each wire cathode K so that the
electron phosphor layers and inside the rear panel 1B are  beam 30 is
radiated throughout the corresponding positioned wire cathodes K(KR, KG and
K8), first   display segment 2. In addition, the separator 10 is grids G1R,
G1G and G1B opposite respective, wire   used as power supply means for
supplying a high cathodes K, and the second grid G2. in common to  45
voltage, for example 10 KV, to each display seg- the three first grids
[err]. Each wire  bent 2. cathode K is formed, for example, by coating the
In assembling, the separator 10 is supported surface of a tungsten heater
with carbonate as an  between the front panel 1 A and a side wall 1C of
electron emissive material.                        the glass envelope 1 and
fixed by frit. More specifi- The wire cathodes K are each stretched be-  5o
cally, as shown in Figure 7 of the accompanying tween a pair of conductive
support members 6 and   drawings, the separator 10 is in the form of a
frame 7 which are disposed on respective side portions of  partitioned in
threes to surround the display seg- the rear panel 1B. One support member 6
is for     ments 2, and on first opposed upper ends thereof fixing one end
of each wire cathode K, while the   are formed outwardly projecting
supporting pieces other support member 7 is provided with a spring   55
11, while on the other opposed upper ends are portion 7a to which is fixed
the other end of each  formed anode leads 12 for the supply of high wire
cathode K. With this arrangement, an even     voltage (anode voltage).
Furthermore, on the side extension of the wire cathode K due to a rise of
portions of the separator 10 are formed outwardly 2    
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positioning pieces 13. When the sep-  the voltage applied to the first
grids G1 is changed arator 10 is inserted from above into the inside of
to turn on and off the display segments 2 selec- the side wall 1C, as shown
in Figure 8 of the     tively. More particularly, when OV is applied to a
accompanying drawings, the supporting pieces 11  first grid G., an electron
beam from the wire cath- abut the upper end face of the side wall 1C
thereby   5   ode K is cut off and the corresponding display to support the
separator 10, and at the same time  segment 2 is not rendered luminous.
When, say, the bent portions 13 abut the inner surface of the  30V is
applied to a first grid G1, an electron beam side wall 1C thereby to
position the separator 10 in  30 from the wire cathode K passes through the
first central fashion.                                  grid G1, is then
accelerated by the second grid G2 Also provided on the upper end portion of
the  10  and impinges upon the phosphor of the corre- separator 10 are
inwardly bent lugs 14 each having  sponding display segment 2 to make it
luminous. a projection 15 formed on the surface thereof.    At this time,
the luminance is controlled by control- When the front panel 1 A is placed
and sealed on  ling the pulse width (duration) of the voltage (30V) the
side wall 1c after enclosing the separator 10 in  applied to the first grid
GI . Further, as shown in the side wall 1C, the projections 15 contact the
15  Figure 6, the electron beam 30 from the wire carbon layer 3 or the
metal back layer 5 (see     cathode K is spread by the separator 10 and
radi- Figure 9 of the accompanying drawings). As a      ated to the entire
surface of the display segment 2. result, the high voltage from the anode
leads 12 is  When the electron beam 30 from the wire cathode fed in common
to the display segments 2R, 2G      K impinges upon the first and second
grids, G1 and and 2B. In an assembled state, the anode leads 12  20  G2
there are produced the secondary electrons 31 to which are applied the high
voltage are taken out  from the grids, G1 and G2 but the secondary to the
exterior through the sealed portion between  electrons 31 are obstructed by
the separator 10, so the front panel 1A and the upper end face of.the  they
do ,not impinge upon the adjacent display side wall 1C, while the leads of
the wire cathodes  segment 2. In this way, by selectively controlling K,
the first grid G1 and the second grid G2 are  25  the voltage applied to
the first grids, G1 the display taken out to the exterior through a sealed
portion  segments 2R, 2G and 2B are selectively rendered between the rear
plate 1 B and the side wall 1C.  luminous at a high luminance. The leads of
the cathodes K, the first grids G1 and  Such a luminescent display device
can be the second grid G2 are brought out together for   made thin.
Moreover, the low voltage-side leads supporting purposes. For example, in
each of the   30  such as the cathode and first and second grid first grids
G1R, G1G and G1B, two leads on each   leads are taken out from the rear
plate 1B side of side, namely, a total of four leads on both sides,  the
glass envelope 1, while the high voltage-side are brought out as leads
16G,, 17G1, and 18G  -  anode leads 12 are taken out from the front panel
(see Figure 4). In the case of the second grid G2,  1A side. Therefore,
possible dangers during dis- four leads 19G2 are brought out corresponding
to  35  charge and wiring can be avoided, thus ensuring a the four corners
of the rear panel. Leads 20F of the  stable luminescent display. wire
cathodes K are brought out together to the       Moreover, since the anode
voltage-applied sep- right and left from both support members 6 and 7.
arator 10 surrounds each display segment 2, a The leads, 20F of the wire
cathodes K are con-    diffusion lens is formed by the separator 10. There-
nected in common for each of the support mem-   40  fore, even if only the
first grids Gi are curved and bers 6 and 7. Also with respect to each of
the first  the second grid G2 is flat (as shown In Figure 6), and second
grids G1 and G2, the corresponding     the electron beam 30 from the wire
cathode K leads are connected in common.                    spreads
laterally (in the direction of the slits 8 and The glass envelope 1 is
provided by sealing    9) and is radiated to the entire surface of the the
front panel 1A, the side wall 1C and the. .rear  45  display segment 2. At
the same time, the secon- plate lB with respect to each other by frits 22
(see  dary electrons 31 from the first or second grid G. Figure 9). To the
rear plate 1 B a chip-off pipe 21  and G2 are obstructed by the separator
10, so the for gas exhaust is fixed by frits.                adjacent
cut-off display segment 2 is not rendered Operation of the above display
device will now  luminous. be explained. An anode voltage of, say, 10 KV.or
50  In the case of a colour display (for example, in so is supplied through
the anode leads 12 to the  the case of a 93000K white picture), the
luminance red, green and blue display segments 2R, 2G and   mixing ratio is
about 7% blue, about 13% red, and 2B. To each of the first grids [err]and
G15 is  about 80% green. In the case where wire cathodes applied a voltage
of, say, 0 to 3OV, while to the  are used as an electron emission source,
they are second grid G2 is applied a voltage of, say, 300V.  55  in many
cases used with a temperature restriction The wire cathodes KR, KG and KB
are of 60 to 70   in order to prolong their service life. The problem mW or
30 each. In this construction, the anode side  of making the luminance of
the green cathode and the second grid G2 are fixed in voltage, while
higher than that of the other cathodes can be 3    
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the number of green cathodes  deformation of the spiral can be eliminated.
More- used. For example, two green cathodes KG, one     over, the oxide
surface area is substantially in- red cathode KR, and one blue cathode KE
may be    creased, and a uniform temperature distribution ;sed. As a
result, the total number of electrons for  area (A) with reduced
temperature difference be- green becomes larger than that for red and blue,
5   tween the ends and the centre of the cathode thus making it possible to
effect a colour display.  becomes wider. As a result, the number of elec-
There may also be a plurality of red and blue     trons emitted can be
increased, and as a whole, cathodes, which would prolong their service
life.  therfore, it is possible to increase the amount of Thus, by
increasing the number of green cathodes  allowable current per cathode. The
curve I in Fig- in comparison with the other cathodes, the lu-  10  ure 11
represents a temperature distribution. minance of green can be enhanced and
a good          Thus, the luminescent display  device is white balance is
obtainable. Consequently, an ex-  formed. In this case, since the separator
supplied cessive load is not imposed on the cathodes, that  with the same
high voltage as that applied to the is, the life of the luminescent display
device can be  display segments is positioned to surround the prolonged.
Actually, two green cathodes are dis-  15  plurality of display segments, a
diffusion lens is posed in spaced relation at a distance of about 0.8
formed whereby an electron beam from the cath- to 1 mm. As to the number of
electrons emitted, an  ode is spread laterally and radiated to the entire
increase of 70 to 80% can be expected; it does not  surface of each display
segment or element. Con- - ecome twice as large as that in the case of a
sequently, it is possible to make a high luminance single green cathode due
to the electron scattering   20  display. Moreover, by the presence of the
separa- effect. Alternatively, the green luminance may be  tor, secondary
electrodes from a control electrode enhanced by making the area of the
green phos-    or accelerating electrode are obstructed, not ren- phor
layer larger than that of the red and blue   dering. the adjacent cut-off
display segment lu- phosphor layers.
minous, and thus a stable luminescent display can Since the wire cathodes
are used with a tem-   25  be effected. perature restriction, that is, the
loading of the oxide  When a picture display apparatus is formed by cathode
is set at a ratio of one to several tens to  using the above luminescent
display devices, the prevent a reddish appearance, the number of elec-.
following assembly method is used. trons emitted per cathode is small. One
method of     A plurality of the above luminescent display solving this
problem might be substantially to en-  30  devices or cells 40, for
example, 6 (column) x 4 large the surface area of oxide by winding a tung-
(row) = 24 luminescent display cells 40 are incor- sten wire spirally, for
example. But, in the case of a  porated in a unit case 41 to form one unit
as shown long spiral, it is likely that there will occur loosening  in
Figure 12 of the accompanying drawings. or vibration of the cathode. In
view of this, a con-  Then, a plurality of the above unit cases 41 are
struction as. shown in Figures 10 and 11 of the   36  arranged in an X-Y
matrix form, for example, 7 accompanying drawings has been proposed.
(column) x 5 (row) = 35 to form a block and then In this example, a core 35
formed of a high-   five blocks are arranged laterally to form a sub-
temperature material such as, for example, tung-  module. Then, a plurality
of the sub-modules are [err] or molybdenum, is provided, and its surface is
combined in an X-Y matrix form, for example, 9 coated with an insulating
material 36 such Al203.  40  (column) x 4 (row) = 36. By using a plurality
of the Then tungsten wire 37 serving as a heater is      sub-modules, a
jumbo-sized picture display ap- wound spirally thereon and an electron
emissive   paratus of, for example, 25 m (column x 40 m material 38, for
example carbonate, is bonded to  (row) can be constructed. In this case,
the number the spiral portion by spraying or electrodeposition  of the
display cells 40 is to form a directly heated cathode 34. The core 35   45
is fixed at one end thereof to one support member  [err] 6 and at the other
end thereof to the spring portion 7a of the other support member 7 by spot
welding  and the number of the display segments is three or other suitable
means, it being stretched under  times the above number and hence about
450,000. tension. The tungsten wire 37 is fixed between one   50  Figures
13A and 13B of the accompanying support member 6 and a second support
member      drawings are respectively a front view and a cross- 6' on the
other side by spot welding or other     sectional view of the whole of a
built-up jumbo- suitable means.                                   sized
picture display apparatus. The whole of this Thus, in the above
construction, the cathode is  jumbo-sized picture display apparatus is a
building wound spirally onto the core 35 coated with the   55  which is,
for example, 42 m in height and 47 m in insulating material 36, and the
core 35 is stretched  width. The upper portion of the building is made as
by the spring portion 7a, whereby problems such   a display portion which
is provided with nine floors, as shorting between spiral portions and
thermal   each floor having a height of 2.688 m. On each 4    
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located four sub-modules in the    ficult. lateral direction. Moreover, on
the lower portion of      According to the present invention there is the
building there may, for example, be formed a   provided a video display
apparatus comprising: stage for entertainments, an anteroom, and a cen-  a
display device including a plurality of lumines- tral control room for
operating and managing the   5   cent display cells arranged in an X-Y
matrix form, display apparatus and the stage.                   each of
said display cells having a cathode, a grid In this case, since twenty-four
luminescent dis-  and a luminescent target electrode; play cells 40 form a
unit and a plurality of units are  a video signal source for supplying a
video signal; employed to assemble the whole picture display     and
device, the display device becomes easy to handle  10  driving means for
supplying said video signal to and also easy to assemble. In this case,
each unit  each of said display cells to turn each of said is formed as a
40 cm square shape.                 display cells on and off in accordance
with the In such a picture display apparatus, when the  level of said video
signal whereby a picture Is display signal for each display cell 40 is
transmit-  reproduced on said display device; ted, it Is impossible to
perform the signal transmls-  15  characterized in that: sion in parallel
for about 450,000 picture display  said driving means comprises: segments
2. Thus, the signal transmission is car-  a voltage source for supplying a
constant voltage; ried out by a scanning method. In this case, how-  an
impedance element connected between said ever, the structure of the display
apparatus is of a  voltage source and the grid electrode of each dis- unit
utilization type, and if the known line-sequence   20  play cell, the value
of said impedance element scanning is employed, a large number of connec-
being large relative to that of the equivalent imped- tions between the
respective units in the lateral  ance between said grid and said cathode of
each direction is required and the installation. thereof  display cell; and
becomes complicated.                               switching. means
connected between said video Moreover, if the display apparatus is jumbo-
25  signal source and said voltage source for supplying sized as described
above, and if the signal trans-  through said impedance element said
constant volt- mission is carried out in an analog fashion, errors  age to
the grid of each display cell which is turned such as cross-talk and
time-base error are easily  on in response to the level of said video
signal, caused. Thus, it might be considered that the sig-  whereby a
constant current flows through the dis- nal should be transmitted in the
form of a digital  30  play cell. signal However, if a flat cable is used
as the         The invention will now be described by way of transmission
line, the transmission speed is gen-  example with reference to the
accompanying draw- erally restricted to about 300 kHz. On the other   ings,
throughout which like parts are referred to by hand, the time available to
send the signal to the  like references, and in which: whole picture screen
is limited to 1/30 second.  35   Figure 1 is a front view of a luminescent
display Moreover, in the above display apparatus, the     cell used in
embodiments of the present inven- brightness characteristic of each display
cell 40     tion; tends to fluctuate. Generally, in a display cell of
Figure 2 is a sectional view taken on line A-A of mass-production type, due
to the distance between     Figure 1; the cathode and the grid, variations
in the deposi-  40  Figure 3 is a sectional view taken on line B-B of tion
of carbonate which forms the electron emission   Figure 1; substance, or
secular variation in the carbonate, the  Figure 4 is a partially cut-away
perspective view electron emission characteristic of the cathode fluc-  of
the luminescent display cell in Figure 1; tuates and hence the brightness
characteristic vary   Figure 5 is an enlarged sectional view of a from one
display cell to another. Accordingly, when   45  display segment; a large
number of the display cells are aligned to    Figure 6 is a sectional view
illustrative of the form a display screen, the brightness characteris-    ,
operation of a separator; tics 'vary due to these fluctuations in the
electron  Figure 7 is a perspective view of the separator; emission
characteristics, so that the whole display   Figure 8 is a plan, view in
which the separator is becomes deteriorated in quality. Therefore, even if
so  disposed within a side of an envelope; the control is such that a large
number of the        Figure 9 is a sectional view of display segments
brightness steps are available, such brightness       and a separator;
steps become non-effective.                           Figure 10 is a
sectional view showing another While it might be considered that, for
example,   example of a wire cathode; a variable resistor could be provided
for each dis-  55  Figure 11 is a perspective view showing the play cell
for fine adjustment of the brightness       mounting of the cathode of
Figure 10; thereof, when there are a very large number of        Figure 12
is a front view of a single unit incor- display- cells such adjustment
becomes very dif-      porating a plurality of display cells;    9
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Figures 13A and 13B are respectively a front     horizontal lines of cells
marked by the correspond- view and a cross-sectional view of a built-up.
ing numbers with a dash in Figure 15 are derived jumbo-sized display
apparatus;                   from the other memory in the next field by
inter- Figure 14 is,a block diagram showing an em-      lace scanning. -
bodiment of video display apparatus according   5     These segment data
are derived at the same to the present invention;
time from the respective memory 171 or 172, re- Figure 15 is a diagram used
in explaining the    spectively. This data deriving is carried out such
operation of the embodiment;                     that 63 data at every
three lines are simultaneously Figures 16A and 16B are waveform diagrams
derived. The data thus derived are supplied to a used In explaining the
embodiment;          10  data selector 108 in which at every field the red,
Figures 17 and 18 are schematic diagrams         green and blue data are
dot-sequentially selected showing a signal supplying system; and
from the memory in which no writing is carried out Figure 19 is a circuit
diagram showing an exam-  thereby to form the data signal of 63 (x 8 bit
ple of a drive circuit for driving a luminescent  parallel). The data
signals so formed are fed to a display cell in the embodiment.
15   multiplexer 109 in which 8-bit parallel signals are Figure 14 is a
block diagram showing an em-     respectively converted to serial data
signals. The bodiment of the video display apparatus according  signals
thus converted are supplied to an optical to the present invention. In this
embodiment the    converter 110 and converted thereby to the cor- video
signals from a television camera 101, a video  responding optical signal.
tape recorder (VTR) 102, or a tuner 103 selected   2o    The optical
signals of 63 data at every three by an input change-over switch 104. These
video    horizontal lines are transmitted through optical-fibre signals are
each a composite video signal of, for  cables 301, 302,  363 to centre
portions of lateral example, the NTSC system. The video signal se-
groups 401, 402, ... 463 respectively where each locted by the switch 104
is supplied to a decoder  group represents the total units of the display
ap- 105 in which it is decoded to three colour compo-  25  paratus arranged
laterally. nent signals of red, green and blue. these three       Then, for
example, in the uppermost group 401 colour component signals are
respectively supplied  of the units, the optical signal from the
optical-fibre to analog to digital (A/D) converters 106R, 106G   cable 301
is fed to a photo-electric converter 111 and 106B and converted to 8-bit
parallel digital   and converted thereby to the corresponding elec-
signals, respectively.                         30  trical signal. This
converted data signal is supplied These digital signals are supplied
alternately to  to a demultiplexer 112 in which the serial data memories
171 (171R, 171G, 171B) and memories       signal is converted to the 8-bit
parallel signal. This 172 (172R, 172G, 172B) each of which has one
parallel data signal is supplied at the same time field capacity. The
memories 171 and 172 each      through a bus line 113 to, for example, 100
units form a scanning converter which provides four hori-  35  11 41, 1142,
... 11 14 [err] which are laterally arranged, zontal lines from five
horizontal lines. Further, for  in parallel. 189 horizontal lines, for
example, selected from       The signal from the photo-electric converter
each field of the scanning converted signal, there  111 is further supplied
to a sync separator 115 in are derived one output at every three horizontal
which synchronizing signals are formed by a pre- lines, totally 63 ( x 8
bit parallel) outputs.  40  determined pattern generator. The synchronizing
The order of deriving the signal from the scan-  signals therefrom are fed
to a timing generator ning converter is a specific one, such that after the
circuit 116 in which there are respectively gen- supply of the signal to
one of the units described  erated a frame pulse signal FP which is
inverted at previously has been completed, the supply of the   every field
as shown in Figure 16A, a unit clock signal to the next adjacent unit will
be done. That  45  signal (UCK) which has 255 cycles during a half is, as
shown in Figure 15, when there are .two    period .. (one field) of the
frame pulse signal as adjacent units U1 and U2, in one field the digital
shown in Figure 16B, an element clock signal ECK data for a segment
corresponding to each cell is    which contains 38 cycles during two cycles
of the sequentially derived from one memory in the num-   unit clock signal
UCK as shown in Figure 16C, and bored order, and after the segment data
corre-  5o   a start pulse SSP which is formed by one element sponding to
three horizontal lines comprising cells  clock signal amount at every
inversion of the frame 201 to 204, 205 to 208 and 209 to 212 in the left
pulse signal as shown in Figure 16D. The frame unit U1 have been completely
derived, the segment  pulse signal FD, unit clock signal UCK and element
data corresponding to three horizontal ines of cells  clock signal ECK are
supplied together with the 213 to 216, 217 to 220 and 221 to 224 in the
right  55  above data signal through the bus line 113 to the unit U2 are
derived. Then, the derivation of the   respective units 1141, 1142, ...
1140oo in parallel segment data is shifted to the right side unit suc-
while the start. pulse is supplied to the first unit cessively. The segment
data corresponding to the   1141. 6    11               EP0 163053B1
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Operation similar to the above is carried out in  preset data are then
counted down until the coun- each of the 63 groups 401, 402, ... 463.
ter 133 reaches the all-zero condition, so that at the In each of the units
above, the signal transiat-  output terminal of the counter 133 there is
devel- ing circuit is formed as shown in Figure 17 and    oped the pulse
width modulated signals in accor- comprises a shift register 121 having 38
stages. In   5   dance with each data signal. In this case, the this case,
the element clock signal ECK from the   counter 133 counts down the preset
data in re- timing generator circuit 116 through the bus line  sponse to
the unit clock signal UCK. Since this unit 113 is supplied to the clock
input terminal of the  clock signal has 25 cycles during one field period,
shift register 121 and the start pulse SSP is sup-  when the data has the
largest value, a display plied to its data input terminal. Then, from the
10  element Is displayed during one field period con- respective stages of
the shift register 121 there are  tinuously, while when the data has the
smallest delivered sequentially shifted signals S1, S2 ...- S38  value, the
display element is not displayed so that as shown in Figure 16E. The
signals S1 to S35 are  the display therebetween can be divided into 256
respectively supplied to the display segments or   brightness steps. The
first grid G. of each element elements 201R, 201G, 2011B, 202R, 202G, 202B,
15      can be driven by the pulse width modulated signal. 212R, 212G, 212B
of each of the cells 201 to 212       Moreover, at the time of the signal
S38 the start and to elements 201'R , 201 'G, 201 'B, 202'R,     pulse
signal for the next adjacent unit is produced. 202-G, 202 B, ... 212'R,
212'G,. 212'B of each of the  Thereafter, an operation similar to the above
opera- cells 201' to 212'. In Figure 17, the circuits in one-  tion is
sequentially carried out for 100 units ar- dot chain line block are
equivalent with one an-  20  ranged laterally. Moreover, the data latching
opera- other.                                             tion of each unit
is performed during the 2-cycle The data signals, as shown in Figure 16F,
from  period of the unit clock signal UCK so that such the bus line 113 are
supplied to all the elements   operation for 100 unit arranged laterally is
com- 201 R to 212'B in parallel. The frame pulse signal  pleted in 200
cycles. Therefore, by utilizing the FP is supplied to the elements 201R to
212B and   25  remaining 55 cycles, special control signals such to the
elements 201 'R to 212'B after being re-    as the synchronizing signal and
so on can be versed in phase by an inverter 122.
transmitted. The signal S38 from the shift register 121 is      Since in
the next field the frame pulse signal supplied to a D-type flip-flop 123
which then pro-  FP is inverted in phase, a similar operation is duces a
start pulse signal SSP' to be supplied to  30  carried out for the other
picture elements of the the next adjacent unit as shown in Figure 16G.
interlace scanning. At this time, the preset pulse Is The signal circuit
which will drive each element  supplied to the picture elements which were
driven is constructed as shown in Figure 18 and com-     in the previous
field, so that the same display is prises an 8-bit latch circuit 131 which
is supplied at  performed twice on each picture element during its data
input terminals with the data signal from   35  the successive 2 field
intervals. the bus. line 113. An AND circuit 132 is provided      Thus, the
displays are performed on 100 units which is supplied with the frame pulse
signal FP or  which are.arranged laterally. Further, such display its
inverted signal and one of the signals S1 to S35.  is performed for the 63
vertical direction groups of The output from the AND circuit 132 is
supplied to  units in paralle at the same time, whereby a whole the control
terminal of the latch circuit 131. An 8-bit  40  picture is displayed. down
counter 133 is provided which is supplied at      Moreover, in the above
display apparatus, a its preset terminals with the output from the latch
drive circuit which drives each luminescent display circuit 131, at its
load terminal with the load pulse  cell 40 is constructed as shown in
Figure 19. In (signal S38) from the shift register 121 and at its  Figure
19, the red, green and blue pulse width clock input terminal with the unit
clock signal UCK   45   modulated signals from the pulse width modulated
from the bus line 113, respectively. When the       signal forming circuit
500 are respectively supplied counter 133 is in a condition other than the
all-zero  to bases.of switching transistors 501R, 501 G and condition, it
produces an output signal which is   501 B. The emitters of the transistors
501 R, 501 G supplied to the first grid G, of each element men-  and 501B
are respectively grounded and the col- tioned above. The output signal of
the counter 133   so  lectors thereof are respectively connected through is
phase-inverted by an inverter 134 and then sup-  resistors 502R, 502G and
502B of high resistive plied to the count-stop terminal of the counter 133.
value, for example, 100 kilohms to the first grids Accordingly, in each
element of each unit, at   GIR, GIG and G1 of each picture element. A power
the times of the signals S1 to S35, the data from  source 503 of, for
example, 50V that is connected the bus line 113 are latched in the latching
circuit  55  to the second grid G2 is connected through resis- 131 of the
corresponding element and then held     tors 504R, 504G and 504B of high
resistive value, therein. The data held therein are preset to the   for
example, 100 kllohms to the collectors of the counter 133 at the time of
the signal S38. The     transistors 501 R, 501 G and 501 B. 7    13
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Furthermore, the cathodes KR, KG and KB are    electrons caused by
variations in the cathode emis- heated by a voltage source 505 to 1.4 V and
the   sion characteristics are absorbed by the first grids electron, beams
thus emitted implinge through the-  GIR, GIG and G1B, so that the target
current which First grids G1R G1G and G1B and the second grid   reaches the
phosphor becomes constant. G2 on the phosphor targets (anodes) TR, TG and
TB   5  If one of each pair of the resistors 504R and to which a voltage
from a high voltage terminal 506  502R; 504G and 502G; and 504B and 502B
only is of, for example, 10 kV is applied, and hence the.  provided with
the resistive value of 200 kilohms, phosphors are energized. At the same
time, the    the same constant current effect can be achieved. pulse width
modulated signals are supplied to the  However, when only the resistors
502R, 5020 and transistors 501 R, 501G and 501 B so that when the  1o  502B
are 200 kilohms In resistive value, the voltage transistors 501 R, 501G and
501 B are turned on,  of 50 V is directly supplied to the transistors 501
R, and hence the voltages at the first grids [err]       so that It is
necessary to increase and GIE become zero volts, the electron emissions
the breakdown voltage of the transistors 501R, from the cathodes KR, KG and
Ks are cut off, while  501G and 501B. While, when only the resistors when!
the transistors 501R, 501G and 5011B are  15  504R, 5040 and 504B are 200
kilohms in resistive turned off and the voltages of the first grids GlR,
value, there is a risk that the transistors 501R, [err] and [err]become
more than, for example, 3 V,   501G and 501 B may be destroyed by the dis-
the electron beams impinge on the targets TR, TG  charge from the display
screen side. In order to and TB. Thus the brightness control is carried out
protect the transistors 501R, 501G and 501B from soy the pulse width
modulated signals.      20  such destruction, it is preferred that a pair
of resis- In this circuit, since the voltage from the volt-  tors are used
as the example mentioned above. age source 503 of 50 V is supplied through
the        Furthermore, there is a risk that the constant resistors 504R
and 502R; 504G and 502G; and       current will fluctuate due to variations
in the resis- 504B and 502B of high resistive value to the, first  tors
502R and 504R; 502G and 504G; and 502B grids [err] and [err], the
respective grid cur.. 25  and 504B. However, this will cause no substantial
rents [err]and [err] become constant currents.  problem if a resistor
having an error of within about In this case, the cathode current Ik which
is  5% is used. Such resistors are easily available on proportional to the
electron emission, the target  the market. current IT which is proportional
to the brightness   Thus, a jumbo-sized picture of, for example, 25 and the
grid current IG satisfy the relation:  30  m (column) x 40 m (row) is
displayed. With the above picture display apparatus, since the data are
[err]                                sequentially transmitted at every unit
and after the data transmission of one display unit is completed, On the
other hand, if an open area factor of the  the data of the next adjacent
display unit is trans- grid is taken as a, the cathode current lk and the
35  mitted, the display operation is completed at each grid current IG
satisfy the relation-             unit. As a result, the wiring between the
respective units only requires one line to transmit the start [err]
pulse SSP' from one unit to the next unit, so that the connections become
quite simple. The supply Modifying the above equations yields:        40
of the data signal and so on from the bus line to each unit can be
performed by using a multi- contact connector. [err]
Therefore, when the units are attached or ex- changed, the work becomes
simple and the as- 45  sembling and repairing thereof become quite easy.
For example, if one unit becomes out of order, it is Thus, the target
current relating to the brightnes .is.  sufficient that the unit is
exchanged for a new good a value which is proportional to the grid current.
uhit. Upon this exchange, since the number of lines Accordingly, in the
above circuit, when the grid  for electrical connection is small, the
exchange can currents [err] and [err] become constant currents,  50  be
done rapidly and easily. Moreover, risk of trou- the target current becomes
constant and hence the  ble caused, for example, by a contact miss can be
brightness is made constant.                      reduced. In other words,
since the resistive values of the  Moreover, as an emergency measure, it is
suf- resistors 504R and 502R; 504G and 502G; and       ficient that a
counter which can count up to 38 is 504B and 502B are selected so as to
become   55  connected between the input and output terminals sufficiently
large relative to the equivalent imped-  for the start pulse of an
Inoperative unit and then ance when the cathodes KR, KG and KB are seen
this inoperative unit is removed. In this case, there from the frist grids
[err]and [err] the extra  is no adverse effect on the other units: Further-
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more, when the operation of a certain unit is to be     characterized in
that: checked, since the signal is completed within the      said driving
means (501 to 504) comprises: unit, the check is very easy.
a voltage source (503) for supplying a constant Also, since the data is
transmitted in parallel to  voltage; every laterally arranged unit, the
transmission   5     an impedance element (502, 504) connected speed is
made low. That Is, the data transmission       between said voltage source
(503) and the grid speed in the above embodiment becomes as fol-
electrode (err) of each display cell (201 to 224, lows:
etc), the value of said impedance element (502, 504) being large relative
to that of the 60 x 255 x   = 290.7 (kHz)                     10
equivalent impedance between said grid (G1) and said cathode (K) of each
display cell (201 This speed is lower than the tolerable range
to 224, etc); and (300kHz) of a flat cable (bus line), so that a con-
switching means (501) connected between ventional flat cable can be used.
said video signal source (101 to 106, 500) and Further, the data
transmission is such that the   15  said voltage source (503) for supplying
through data of 2-field amounts of the interlace scanning       said
impedance element (502, 504) said con- are transmitted in one frame
interval and the data      stant voltage to the grid (G1) of each display
is rewritten only once in each picture element at       cell (201 to 224,
etc) which Is turned on in one frame interval. However, the display is
repated    response to the level of said video signal, ) in two sequential
fields and the display frequency   20  whereby a constant current flows
through the is 60 Hz, so that the generation of flicker can be      display
cell (201 to 224, etc). suppressed. Moreover, in the above display
apparatus, the   2. A video display apparatus according to claim 1 first
grid current is made a constant current, so that  wherein said impedance
element (502, 504) fluctuation of the brightness characteristics on the
25  includes a pair of series connected resistors phosphor screen can be
prevented. As a result, the      502, 504), and said switching means (501)
brightness on the display screen can be prevented      includes a switching
device (501) connected from, becoming irregular and, when the display
between a reference voltage terminal and a apparatus is formed as a colour
display apparatus,     junction point between said pair of resistors
irregularities in the colour are avoided. Since the   3o  (502, 504).
brightness does not fluctuate, brightness adjust- ment is not necessary.
Accordingly, the adjustment  3. A video display apparatus according to
claim 1 of the whole of the display apparatus can be sim-       or claim 2
wherein said video signal source plified, and installation of the display
apparatus is   (101 to 106, 500) supplies a pulse width modu- also made
easy.                              35         lated video signal.
Furthermore, it becomes unnecessary to pro- vide the cut-off adjustment
variable resistors, and  4. A video display apparatus according to claim
since the constant current driving is carried out        1, claim 2 or
claim 3 wherein said impedance forcibly, it is free from the influence due
to secular  element (502, 504) is a resistor (502, 504) of a variation of
the electron emission.            40       high resistive value. Claims
Patentansprlche 1. A video display apparatus comprising:            1.
Videoanzeigegerdt, das umfalt: a display. device including a plurality of
lu-  45  eine Anzeigeeinrichtung, die eine Vielzahl von minescent display
cells (201 to 224, etc) ar-       lumineszierenden Anzeigezellen (201 bis
224, ranged In an X-Y matrix form, eacli of said         usw.) enthbit, die
in einer X-Y-Matrixform ange- display cells (201 to 224, etc) having a
cathode    ordnet sind, wobei jede Anzeigezelle (201 bis (K), a grid (GI)
and a luminescent target elec-     224, usw.) eine Kathode (K), ein Gitter
(G.) trode (TR, TO, TO);                        50       und omne
lumineszierende Fang-Elektrode (TR, a video signal source (101 to 106, 500)
for         TG. T3) hat, supplying a video signal; and
amne Videosignalquelle (101 bis 106, 500) zum driving means (501 to 504)
for supplying said       ZufUhren eines Videosignals und video signal to
each of said display cells (201     ein Treibermittel (501 bis 504) zum
ZufUhren to 224, etc) to turn each of said display cells  55  des
Videosignals an jede der Anzeigezellen (201 to 224, etc) on and off in
accordance with     (201 bis 224, usw.), urn jede der Anzeigezellen the
level of said video signal whereby a picture    (201 bis 224, usw.) in
Obereinstimmung mit is reproduced on said display device;               dem
Pegel des Videosignals ean- und auszu- 9    15                EP O 153 053
B1                    16 more, when the operation of a certain unit is to
be    characterized in that: checked, since the signal is completed within
the      said driving means (501 to 504) comprises: 



unit, the check is very easy.                          a voltage source
(503) for supplying a constant Also, since the data is transmitted in
parallel to  voltage; every laterally arranged unit, the transmission   5
an Impedance element (502, 504) connected speed Is made low. That is, the
data transmission      between said voltage source (503) and the grid speed
in the above embodiment becomes as fol-          electrode (GI) of each
display cell (201 to 224, lows:
etc), the value of said Impedance element (502, 504) being large relative
to that of the 60 x 255 x 38 = 290.7 (kHz)                   10
equivalent impedance between said grid (Gi) and said cathode (K) of each
display cell (201 This speed is lower than the tolerable range           to
224, etc); and (300kHz) of a flat cable (bus line), so that a con-
switching means (501) connected between ventional flat cable can be used.
said video signal source (101 to 106, 500) and Further, the data
transmission Is such that the   is  said voltage source (503) for supplying
through data of 2-field amounts of the interlace scanning      said
Impedance element (502, 504) said con- are transmitted in one frame
interval and the data     stant voltage to the grid (Gi) of each display is
rewritten only once in each picture element at      cell (201 to 224, etc)
which is turned on in one frame interval. However, the display is repated
response to the level of said video signal, in two sequential fields and
the display frequency   20  whereby a constant current flows through the is
60 Hz, so that the generation of flicker can be     display cell (201 to
224, etc). suppressed. Moreover, in the above display apparatus, the   2. A
video display apparatus according to claim 1 first grid current is made a
constant current, so that  wherein said impedance element (502, 504)
fluctuation of the brightness characteristics on the   25  includes a pair
of series connected resistors phosphor screen can be prevented. As a
result, the  .   502, 504), and said switching means (501) brightness on
the display screen can be prevented      includes a switching device (501)
connected from  becoming irregular and, when the display         between a
reference voltage terminal and a apparatus is formed as a colour display
apparatus,     junction point between said pair of resistors irregularities
in the colour are avoided. Since the   3o  (502, 504). brightness does not
fluctuate, brightness adjust- ment is not necessary. Accordingly, the
adjustment  3. A video display apparatus according to claim 1 of the whole
of the display apparatus can be sim-      or claim 2 wherein said video
signal source plified, and installation of the display apparatus is  (101
to 106, 500) supplies a pulse width modu- also made easy.
35       lated video signal. Furthermore, it becomes unnecessary to pro-
vide the cut-off adjustment variable resistors, and  4. A video display
apparatus according to claim since the constant current driving Is carried
out      1, claim 2 or claim 3 wherein said Impedance forcibly, it Is free
from the influence due to secular  element (502, 504) is a resistor (502,
504) of a variation of the electron emission.            40      high
resistive value. Claims
PatentansprUche 1. A video display apparatus comprising:           1.
Videoanzeigegerdt, das umfalt: a display device including a plurality of
lu-  45  eine Anzeigesinrichtung, die sine Vielzahl von minescent display
cells (201 to 224, etc) ar-      lumineszierenden Anzeigezellen (201 bis
224, ranged in an X-Y matrix form, eaclh of said        psw.) enthAlt, die
in einer X-Y-Matrixform ange- display cells (201 to 224, etc) having a
cathode   ordnet sind, wobsi jede Anzeigezelle (201 bis (K), a grid (GI)
and a luminescent target elec-    224, usw.) eine Kathode (K), ein Gitter
(Gi) trode (TR, TG, Ta);                        50      und eine
lumineszierende Fang-Elektrode (TR, a video signal source (101 to 106, 500)
for        TG, Ts) hat, supplying a video signal; and
eine Videosignalquelle (101 bis 106, 500) zum driving means (501 to 504)
for supplying said       Zuflhren eines Videosignals und video signal to
each of said display cells (201    sin Treibermittel (501 bis 504) zum
ZufUhren to 224, etc) to turn each of said display cells  55  des
Videosignals an jede der Anzeigezellen (201 to 224, etc) on and off in
accordance with    (201 bis 224, usw.), urn jede der Anzeigezellen the
level of said video signal whereby a picture   (201 bis 224, usw.) in
Obereinstimmung mit is reproduced on said display device;              dem
Pegel des Videosignals sin- und auszu- 9                    I lIIII1 11111)
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18 schalten, wodurch ein Bild auf der Anzeigeein-        des moyens
d'attaque (501 a 604) qui sont richtung wiedergegsben wird,
destines & appliquer le signal viddo & chacune dadurch gekennzelchnet, daB
de6 cellules de visualisation (201 A 224, etc.), das Treibermittel (501 bis
504) umfalt:            pour 6ciaifer et 6teindre des cellules de visua- 



eirie Spannungsquelle (503) zum Abgeben ei-   5    lisation (201 a 224,
etc.), conform~ment au nor konstanten Spannung,
niveau du signal vid6o, grace & quol une ima- ein Impedanz-Element (502,
504), das zwi-          ge est reprodulte sur le dispositif de visuallsa-
schen die Spannungsquelle (503) und die            tion; Gitter-Elektrode
(G1) jeder Anzeigezelle (201          caractdrisd en ce que: bls 224, usw.)
geschaltet ist, wobei der Wert  1o     les moyens d'attaque (501 & 504)
corn- des Impedanz-Elements (502, 504) groBi relativ     prennent: zu
demjenigen der 4quivalenten Impedanz zwi-           une source de tension
(503) qui est desti- schen dom Gitter (GI) und der Kathode (K)          noe
a fournir une tension constante; jeder Anzeigezelle (201 bis 224, usw.)
ist, und        un 6lement & impedance (502, 504) ein Schalt-Element (501),
das zwischen die  is     connecte entre la source de tension (503) et
Videosignalquelle (101 bis 106, 500) und die       lelectrode de grille
(GI) de chaque celule de Spannungsquelle (503) geschaltet ist zum An-
visualisation (201 a 224, etc.), la valeur de cet legen der konstanten
Spannung durch das            6lment & impddance (502, 504) 6tant grande
Impedanz-Element (502, 504) an das Gitter          par rapport A cello de
Mlmp6dance equivalente K-  (G,) jeder Anzeigezelle (201 bis 224, usw.), die
20  entre la grille (0i) et la cathode (K) de chaque in Reaktion auf den
Pegel des Videosignals         collule de visualisation( 201 & 224, etc.);
et eingeschaltet ist, wodurch ein konstanter Strom        des  moyens  de
commutation  (501) durch die Anzeigezelle (201 bis 224, usw.)
connect~s entre la source de signal vid6o (101 fliept.
a 106, 500) et la source de tension (503), pour 25      appliquer la
tension constante, par l'interm6- 2. Videoanzeigagergit nach Anspruch 1,
be! dem         diaire de I'element & Impddance (502, 504) & das
Impedanz-Element (502, 504) ein Paar von       la grille (G ) de chaque
cellule de visuallsation In Reihe geschalteten Widerstanden (502, 504)
(201 & 224, etc.) qui est delair~e, sous la enthIlt und das Schalt-Element
(501) sine          d6pendance du niveau du signal vid6o, grace
Schalteinrichtung (501) enth~lt, die zwischen   30o    quoi un courant
constant circule dans la eonen ReferenzspannungsanschluPi und olnen
cellule de visualisation (201 a 224, etc.). Verbindungspunkt zwischen dem
Paar von WI- derstanden (502, 504) geschaltet ist.           2. Un appareil
de visualisation viddo selon la re- vendication 1, dans lequel l'l6ment a
impe- 3  Videoanzeigagerdt nach Anspruch 1 odor An-  35      dance (502,
504) comprend une paire de rdsis- spruch 2, bel dem die Vidoosignalquelle
(101       tances connectees en s6rie (502, 504), et les bis 106,. 500) ein
impulsbreitenmoduliortes Vi-    moyens de commutation (501) compronnent
deosignal ausgibt.                                 un dispositif de
commutation (501) qui est connect6 entre une borne de tension de refe- 4.
Videoanzeigegerat nach Anspruch 1, 2 oder 3,  40    rence et un point de
connexion entre les resis- bei dem das Impedanz-Element (502, 504) en
tances de la paire de resistances (502, 504). Widerstand (502, 504) elnes
hohen Wider- standswerts ist.                                3. Un appareil
de visualisation vid6o selon la re- vendication 1 ou la revendication 2,
dans le- Revendlcatlons                                 45      quel la
source de signal vid6o (101 A 106, 500) foumit un signal video modul4 en
largeur d'im- 1. Un appareil de visualisation video comprenant
p!lsion. un dispositif de visualisation comprenant   4. Un appareil de
visualisatlon video selon la re- un ensemble de cellules de visuallsation
lumi-  so  vendication 1, la revendication 2 ou la revendi- nescontes (201
& 224, etc.) disposees sous la      cation 3, dans lequel I'6l1ment A
impedance forme d'une matrice X-Y, chacune de ces cel-       (502, 504) est
une resistance (502, 504) ayant lules (201 & 224, etc.) ayant une cathode
(K),     une valeur 6lev6e. une grille (G ) et une 6lectrode de cible lumi-
nescente (TR, To, TB);                     55 une source de signal viddo
(101 & 106, 500) qui est dostinee a fournir un signal video; et. 10    


