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dimensions for use in a device in accordance with NL 7610521, their
efficiency rapidly deteriorates The invention relates to a display device
com-  due to an ion bombardment caused by positive prising a substantially
evacuated envelope having  ions which are created notably in the nigh
voltage- mainly flat, substantially parallel front and rear   5   section
of the device. walls, a layer of luminescent material along the       To
prevent this, a display device according the inner surface of the front
wall and means for gen-  invention is characterized in that the cahtode
unit erating at least one electron beam which moves      comprises second
deflection means for horizontal substantially in a plane parallel to the
front and rear  deflection of the electron beam over at least a part walls
and which can be selectively deflected in de   10  of the width of the
layer of luminescent material direction toward the layer of luminescent
material  and in that a row of electon multipliers is arranged via First
deflection means in a deflection unit, so  in the beam  path between the
cathode and the that each beam scans at least a part of the layer of
deflection unit. luminescent material, said means for generating at     The
cathode is preferably a semiconductor least one electron beam comprising at
least one   is  cathode in which the main surface of the semicon- cathode
unit having at least one cathode which can  ductor body is preferably
substantially perpendicu- be controlled separately.
lar to the plane in which the electron beams move. The invention also
relates to a cathode unit for    In this case it is not absolutely
necessary for [err] in a display device of the type described.     the
emissive surface to coincide with the main A display device of this type
has great advan-   20  surface of the semiconductor body. For example,
tages because it provides the possibility of realiz-  the cathode may be in
the form of one or more ing thin flat television screens. Research is being
punctiform emitters as described in the Nether- done into constructions of
such types that the thick  lands Patent Application NL 7905470 laid open to
glass walls, which are often necessary in connec-   public inspection. tion
with the high vacuum, can be avoided as much   25  The invention is based
on the recognition that as possible. Other points of research aim at
obtain-  the assembly of cathode, deflection means and ing a uniform
brightness throughout the picture     electron multipliers functions, as it
were, as an ion surface, independent of driven pixel and the pos-   trap
due to the deflection of the electron beam sibility of integration with
control electronics.   between the cathode and the electron multipliers. A
display device of the type described in the   30  This ensures a longer
lifetime of the cathode. opening paragraph is known from Netherlands Pat-
This improvement is all the more effective as the ent Application No.
7610521 laid open to public    total number of required (semiconductor)
cathodes inspection.                                         in the entire
display device can be reduced, for In this device electron beams are guided
example, by increasing the number of columns through channels and
subsequently they are not  35  driven by one cathode. only deflected to the
phosphor screen, but the         Since horizontal deflection takes place
prema- beams also perform a scanning movement in the      turely, the
channels as described in the Nether- transverse direction of the channel.
The latter is  lands Patent Application 7610521 laid open to pub- effected
to simplify the electron gun for such a     lic inspection can be dispensed
with. device. In this case either a source for one beam   40  However,
deviations due to the earth's mag- or a line cathode arranged on or along
the end wall  netic field which are largely corrected in conven- of the
channels, respectively, is used.             tional tubes by means of
electron-optical systems The dimensions of conventional cathodes are
must now be avoided in a different way. such that generated electron beams
of two cath-        To this end the plane within which the electron odes
located at a minimum distance from each   45  beams move parallel to the
front and rear walls is other enclose a plurality of pixel columns, thus
substantially entirely surrounded by a magnetic requiring a horizontal
deflection over a plurality of  shield whose outer cladding may also
function as a pixels. Moreover, the energy supplied is so high
high-voltage electrode. that the solution proposed in the above-cited
Patent   There are various possibilities for the display Application is
extremely costly on grounds of en-  so  after the deflection of the
electron beam from the ergy considerations and  extra material costs
plane parallel to the front and rear walls. (horizontal deflection
electrodes in the channels).    For example, the so-called penetration
principle The use of semiconductor cathodes in different  may be chosen
(for example, in the case of two display devices has already been proposed,
nota-    colours), by which the voltage at the front wall is bly in the
Netherlands Patent Application No.  55  varied dependent on the colour to
be displayed. 7905470 in the name of the Applicant. However,      The
so-called index principle may be used alter- such cathodes have the
drawback that, although      natively. they amply meet the requirements
imposed on 2   
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display device preferably corn-     screen 5. prises a shadow mask (which
may be provided, if        The electrons are generated by means of
necessary, with deflection electrodes). The shadow  semiconductor cathodes
10, which may be con- mask may form part of the above-mentioned mag-
trolled separately, and they are subsequently ac- netic shield unit. For
the display of a picture two   5   celerated by electrodes 24, thereby
forming elec- (monochrome) or six (colour) line memories are      tron
beams 14, whilst the emissive surface 12 required in this case for
displaying the previous   extends perpendicularly to the walls 3, 4 in this
picture or storing the next (sub-)picture.          embodiment. The
electron beams 14 are deflected A light valve may also be arranged in front
of  by means of deflection electrodes 15 directly after the front wall, for
example, a liquid crystal device   10  the formation of the beam.
successively passing the red, green and blue sub-      According to the
invention a row of electron pictures. In this case the device should be
provided  multipliers 20 is arranged between the deflection with picture
memories.                              electrodes 15 and the high-voltage
section 21 in A cathode unit according to the invention com-  which the
deflection towards the phosphor screen 5 prises at least one cathode,
deflection means for  15  takes place. Subsequently the electron beam 14
one or more electron beams and a row of electron    (intensified by the
operation of the electron multi- multipliers.
plier) moves substantially parallel to the front wall 3 The invention will
now be described in greater  and the rear wall 4 and also perpendicularly
to the detail, by way of example, with reference to the    end walls 16,
17. accompanying drawing in which                  20      The electron
multipliers 20 have a dual func- Fig. 1 is a diagrammatic cross-section of
a dis-  tion. On the one hand electron multiplication is play device
according to the invention,          effected so that a picture of greater
intensity can Fig. 2 is a cross-section along a part of the    be obtained.
On the other hand possible positive device of Fig. 1, perpendicular to the
cross-    ions, which are generated by the electrons in the section shown
in Fig. 1,                    25   high-voltage section 21 and accelerated
by the Fig. 3 is a cross-section of a separate cathode  dominant field in
the direction of the cathode unit, unit.
are captured by the electron multipliers 20 so that The drawings are
diagrammatic and not to        they cannot damage the cathode 10. scale;
corresponding components usually have the       In the device as shown in
Figs. 1 and 2 the same reference numerals.                       30
deviation which the beams 14 may acquire with the Fig. 1 is a diagrammatic
cross-section of a     aid of the deflection electrodes 15 is chosen to be
display device 1 according to the invention, com-  such that each cathode
covers, for example, n prising a substantially evacuated envelope having a
columns. The cathode unit 31 is thus seemingly front wall 3 and a rear wall
4. Together with the   split up into a plurality of sub-units denoted by
side walls 6, the front wall 3 forms part of a glass  35   means of broken
lines 23. The deflection electrode lid or tub having an overall height of,
for example, 5  15 and the cathodes 10 are now controlled by cm, whilst the
rear wall 4 in this embodiment is in  means of periodical deflection
voltages at the de- the form of a thin steel wall which may have
flection electrodes 15 and information from a line reinforcement ribs, if
necessary. A layer of lu-    register 41 in such a manner that the
information minescent material, for example, a phosphor   40  associated
with the relevant line is presented to the screen 5 is present on the
inside of the front wall 3.  columns 1, n + 1, 2n + 1 .... at instant [err]
; to the The display device 1 also comprises means for   columns i, n+i,
2n+i at instant [err] (1<i<n), and to generating a plurality of electron
beams 14 which  the columns n, 2n, 3n, ..., 2n ...... at instant [err].
After move at least substantially in a plane parallel to the  the
information of the next line to be written is front wall 3 and the rear
wall 4 before they are  45   written in the line register 41 and the
control of the deflected in the direction of the phosphor screen 5.  line
electrodes 7 (for example, via a switching The electron beams move not only
parallel to the    element not shown) has been adapted, this proce- front
wall 3 and the rear wall 4 but also substan-  dure is repeated. For
electrical connections of the tially perpendicular to the picture lines of
the pic-  cathodes and other elements the walls 6 have lead- ture to be
displayed, because horizontal deflection   so  throughs 26 with which
possible acceleration elec- is effected in the cathode unit 31 before the
elec-  trodes 24 can be controlled and with which the tron beams reach the
deflection unit which is boun-  voltage for the electron multiplier is
ensured, for ded by the walls 3, 4 and the end walls 16, 17. The  example,
via contact conductors 25. phosphor parts to be impinged on (in other
words,      The electron beams 14 from the cathodes 10, the picture line to
be activated) are selected via  55  deflected by the electrodes 15 and
intensified in voltages at deflection electrodes 7 arranged on an  the
electron multipliers 20, are subsequently accel- insulated carrier 8 in
this embodiment. The electron  erated parallel to the front and rear walls
before beams 14 are thereby deflected to the phosphor      they reach the
actual display section 9. These 3  



5                  EP 0 318116 B1                      6 electrons may
exhibit deviations from their straight      In the device of Fig. 2 the
cathodes 10 are path under the influence of the earth's magnetic
secured to a side wall 6 of the envelope 2 of the field, whilst a lateral
correction is not possible. For  vacuum space. The cathode unit 31, with
cathodes this reason the plane within which the electrons are  10,
acceleration electrodes 24, deflection elec- accelerated and move parallel
to the front and rear   5   trodes 15 and electron multipliers 20 may of
walls is substantially entirely surrounded by a mag-  course also be
manufactured separately in a glass netic shield, formed in this embodiment
from a       envelope 11 which is secured to the end of the cage-like
construction comprising, for example, the  vacuum space at a later stage of
manufacture. carrier 8 for the electrodes 7 whose lower side is to    The
sub-units denoted by the broken lines 23 this end provided with a metal
layer or metal pat-  10   may also be manufactured separately as shown in
tern 18, whilst the device comprises an electrically  Fig. 3, and may
subsequently be secured next to conducting bush connected thereto having a
first     one another. This has the advantage that the sepa- wall 16 (also
high-voltage grid) and an end wall 17,  rate units can be individually
tested and replaced, if the assembly being magnetically closed by the
necessary. The number of electron multipliers in shadow mask 19. Other,
more open constructions   is  the device of Fig. 3 may of course also be
ex- are alternatively possible in which, as in this em-  tended in such a
way that all columns of the bodiment, generally known methods of demagnet-
picture can be covered by means of one cathode izing can be used, if
necessary. The electrodes 7    10. If necessary, a thermal cathode instead
of a can be controlled via control circuits (not shown)  semiconductor
cathode may of course be used which are also arranged, for example, on the
carrier  20  alternatively. 8 and are contacted by means of metal tracks
(not shown) projecting outside the side wall 6.           Claims The vacuum
space can be built in a protective cabinet 22 leaving free the visible part
of the pic-  1. A display device (1) comprising a substantially ture and
accommodating operating elements as   25        evacuated envelope having
mainly flat, sub- well as control circuit elements 41, 42 arranged on,
stantially parallel front (3) and rear walls (4), a for example, a printed
circuit board 40.                layer of luminescent material (5) along
the As already described in the opening paragraph,       inner surface of
the front wall and means (31) there are various possibilities for the
display of the  for generating at least one electron beam (14) picture
after the electron beam 14 has been de-   30     which moves substantially
in a plane parallel to flected towards the phosphor screen 5. For exam-
the front (3) and rear walls (4) and which can pie, in the case of colour
display the penetration       be selectively deflected in the direction
toward principle may be used, notably when using display       the layer of
luminescent material (5) via first tubes with at most two colours, or the
so-called         deflection means (7) in a deflection unit (21), index
principle may be used.                    35       so that each beam scans
at least a part of the In the device shown the phosphor screen 5 is
layer of luminescent material (5), said means split up, for example, into
horizontal tracks of lu-     for generating at least one electron beam com-
minescent material. The information for each of the     prising at least
one cathode unit (31) having at three colours is presented during 1/3 of
the line       least one cathode (10) which can be controlled period,
whereafter the voltages at the deflection   40   separately, characterized
in that the cathode electrodes are slightly changed and the information
unit (31) comprises second deflection means for the adjacent colour track
is presented during        (15) for horizontal deflection of the electron
1/3 of the line period, etc. Since the (colour) in-      beam over at least
a part of the width of the formation is simultaneously read in the case of
TV       layer of luminescent material and in that a row display and is
then presented serially in accor-  45     of electron multipliers (20) is
arranged in the dance with the incoming signal, the colour informa-
beam path between the cathode (10) and the tion is temporarily stored in
line memories. Each        deflection unit (21). colour to be displayed
requires two line memories, namely one for the line which is being read and
a    2. A display device as claimed in Claim 1, char- second in which the
next line is stored.        50       acterized in that the cathode unit
(31) com- Another possibility is the use of so-called light    prises a
semiconductor cathode (10). valves in which a monochrome tube is controlled
each time during 1/3 of the picture period with the  3. A display device as
claimed in Claim 2, char- red, the green and the blue picture signal,
respec-      acterized in that the main surface (12) of the tively, whilst
light valves, for example, LCDs with  55  semiconductor cathode body
extends substan- red, green or blue colour filters arranged in front of
tially perpendicular to the plane in which the the tube are synchronously
switched on. In this          electron beams (14) move. case the presence
of picture memories is required. 4 
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4    4. A display device as claimed in any one of the       Ablenken des
Elektronenstrahis Ober wenig- preceding Claims, characterized in that the
dis-   stens einen Teil der Breite der Leuchtstoff- play device has a rear
wall (4) of a soft mag-     schicht, und daB eine Reihe von Elektronen-
netic material.                                    multiplizierern (20) im
BOndelweg zwischen 5       der Kathode (10) und der Ablenkeinheit (21) 5. A
display device as claimed in Claim 4, char-      angeordnet ist. acterized
in that the display device has a steel rear wall.
2. Wiedergabeanordnung nach Anspruch 1, da- durch gekennzeichnet, daB die
Kathodeneinheit 6. A display device as claimed in Claim 1, 2 or 3,  10
(31) eine Halbleiterkathode (10) enthalt. characterized in that the plane
within which the electron beams (14) move parallel to the front  3.
Wiedergabeanordnung nach Anspruch 2, da- and rear walls (3,4) is
substantially entirely     durch gekennzeichnet, daB die Hauptflache
surrounded by a magnetic shield.                   (12) des
Halbleiterkathodenkorpers sich im we- 15      sentlichen senkrecht zur
Ebene erstreckt, in 7. A display device as claimed in any one of the
der sich die ElektronenbUndel (14) bewegen. preceding Claims, characterized
in that the dis- play device comprises a shadow mask (19).      4.
Wiedergabeanordnung nach einem oder meh- reren der vorangehenden Anspr~che,
dadurch 8. A display device as claimed in any one of the   20
gekennzeichnet, daB sie eine R~ckwand (4) preceding Claims, characterized
in that the de-    aus weichmagnetischem Material enthalt. vice is provided
with a light valve. 5. Wiedergabeanordnung nach Anspruch 4, da- 9. A
display device as claimed in any one of           durch gekennzeichnet, daB
sie eine Stahl- Claim 1 or 2, characterized in that the cathode   25
RUckwand enthdlt. unit (31) comprises the row of electron multipli- ers
(20).                                      6. Wiedergabeanordnung nach
Anspruch 1, 2 oder 3, dadurch gekennzeichnet, daR die Ebe- 10. A cathode
unit (31) for a display device of the   ne, in der sich die
Elektronenb~ndel (14) paral- kind defined in claim 1 and comprising at
least  30  lel zur Vorderwand (3) und zur RUckwand (4) one cathode (10) for
generating at least one       bewegen, im wesentlichen von einem Magnet-
electron beam (14) characterized in that the       schirm vollstandig
umgeben ist. cathode unit (31) comprises a row of electron multipliers (20)
and deflection means (15) for  7. Wiedergabeanordnung nach einem oder meh-
deflection of the electron beam (14) over the   35  reren der vorangehenden
AnsprUche, dadurch row of electron multipliers (20).
gekennzeichnet, daB sie eine Lochmaske (19) enthalt. Patentanspriiche 8
Wiedergabeanordnung nach einem oder meh- 1. Wiedergabeanordnung (1) mit
elner nahezu   40       reren der vorangehenden Anspr~che, dadurch
luftleeren HOlle mit im wesentlichen flachen,      gekennzelchnet, daB sie
mit einem Lichtventil nahezu parallelen Vorder- (3) und RUckwanden
versehen ist. (4), mit einer Leuchtstoffschicht (5) auf der innenflache der
Vorderwand und mit Mitteln     9. Wiedergabeanordnung nach Anspruch 1 oder
(31) zum Erzeugen wenigstens eines Elektro-  45    2, dadurch
gekennzeichnet, daB die Kathoden- nenstrahis (14), der sich nahezu im
wesentli-      einheit (31) die Reihe von Elekronenmultiplizie- chen in
einer Ebene parallel zur Vorder- (3)       rem (20) enthalt. und ROckwand
(4) bewegt und in einer Ablenk- einheit (21) Ober erste Ablenkmittel (7) in
Rich-  10. Kathodeneinheit (31) fUr eine Wiedergabean- tung auf die
Leuchtstoffschicht (5) selektiv ab-  50  ordnung nach der im Anspruch
angegebenen lenkbar ist, so daB jeder Strahl wenigstens        Art mit
wenigstens einer Kathode (10) zum einen Teil der Leuchtstoffschicht (5)
abtastet,    Erzeugen wenigstens eines Elektronenstrahis wobei das Mittel
zum  Erzeugen wenigstens          (14), dadurch gekennzeichnet, daB die
Katho- eines Elektronenstrahis wenigstens eine Katho-     deneinheit (31)
eine Reihe von Elektronenmul- deneinheit (31) mit wenigstens einer Kathode
55  tiplizierern (20) und Ablenkmittel (15) zum Ab- (10) enthalt, die
getrennt ansteuerbar ist, da-    lenken des Elektronenstrahis (14) Ober die
Rel- durch gekennzeichnet, daB die Kathodeneinheit      he von
Elektronenmultiplizierern (20) enthilt. (31) zweite Ablenkmittel (15) zum
horizontalen 
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Dispositif d'affichage suivant l'une quelconque des revendications
precedentes, caractdris6 en 1. Dispositif d'affichage (1) comprenant Une
enve-     ce qu'il comprend un masque perfore (19). loppe en substance sous
vide comportant des parois ant6rieure (3) et post6rieure (4) en subs-   5
8. Dispositif d'affichage suivant l'une quelconque tance paralleles,
principalement planes, une        des revendications precedentes,
caracteris6 en couche de matibre luminescente (5) le long de       ce qu'il
est pourvu d'une valve de lumibre. la surface interieure de la paroi
ant~rieure et des moyens (31) pour produire au moins un       9. Dispositif
d'affichage suivant l'une ou l'autre faisceau d'6lectrons (14) qui se
d6place en   10    des revendications 1 et 2, caractdrisW en ce substance
dans un plan parallele aux parois         quo l'unite cathodique (31)
comprend la ran- antdrieure (3) et posterieure (4) et qui pout 8tre  gee de
multiplicateurs d'electrons (20). d6vi6 s6lectivement dans la direction
allant vers la couche de matibre luminescente (5) via  10. Unite cathodique
(31) pour un dispositif d'affi- des premiers moyens de deviation (7) dans
15      chage du type selon la revendication 1, corn- une unite de
deviation (21), de sorte que cha-      prenant au moins une cathode (10)
pour pro- que faisceau balaye au moins une partie de la       duire au
moins un faisceau d'6lectrons (14), couche de matiere luminescente (5), les
caracteris~o en ce qu'elle comprend une ran- moyens destines a produire au
moins un fais-        gee de multiplicateurs d'61ectrons (20) et des ceau
d'6lectrons comprenant au moins une   20       moyens de deviation (15)
pour faire d6vier le unit6 cathodique (31) comportant au moins une
faisceau d'electrons (14) sur la rangee de mul- cathode (10) qui pout 8tre
command6e separ6-        tiplicateurs d'electrons (20). ment, caract6rise
en ce que l'unit6 cathodique (31) comprend des seconds moyens de d6via-
tion (15) pour la d6viation horizontale du fais-  25 ceau d'6lectrons sur
au moins une partie de la largeur de la couche de matiere luminesconte et
qu'une rangee de multiplicateurs d'electrons (20) est disposee dans le
trajet du faisceau entre la cathode (10) et l'unite de d6viation   30 (21).
2. Dispositif d'affichage suivant la revendication 1, caract~ris6 en ce que
l'unite cathodique (31) comprend une cathode semi-conductrice (10).   35 3.
Dispositif d'affichage suivant la revendication 2, caracterise en ce quo la
surface principale (12) du corps de cathode semi-conductrice s'etend en
substance perpendiculairement au   40 plan dans lequel les faisceaux
d'electrons (14) se deplacent. 4. Dispositif d'affichage suivant l'une
quelconque des revendications pr6cedentes, caracteris6 en   45 ce qu'il
comporte une paroi post6rieure (4) en une matiere magn6tique douce. 5.
Dispositif d'affichage suivant la revendication 4, caract6rise on ce qu'il
comporte une paroi  50 post6rieure en acier. 6. Dispositif d'affichage
suivant la revendication 1, 2 ou 3, caracterise en ce quo le plan dans
lequel les faisceaux d'6lectrons (14) se d6pla-  55 cent parallblement aux
parols ant6rieure et post6rieure (3, 4) est en substance entibrement
entour6 par un blindage magn6tique. 6    


