1 DEVI CES FOR PI CKI NG UP OR DI SPLAYI NG | MAGES The invention relates to a

device for picking up or displaying images, conprising a houzﬁ% y?-zwplﬁhfs

there is provided control .neans for controlling an el ectron

davice further conprising at |east one sem conductor cathode having a

sem conduct or body and being capable 5 of emtting electrons at a nai

surface of the sem conductor "body from at1 | east one regi on of the body
hb{operatlng condition. Such a device is knowmn fromthe U K Patent
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Fcation No. 10 802258 he device may
be used, for exanple, in 2‘#&2@# Bﬁgﬁg@g%%&r% ?ronﬁﬁgography. Such

a device conprises neans for controlling the electron beamso that it
reaches an area at which in the case of electron mcroscopy and el ectron

| i t hography respectively a 15 preparation to be studied and a sem conduct or
body, covered for exanple w th photol acquer respectively can be arranged.
However, a device for picking up inmages nostly conprises a cathode-ray
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is difficult guqehor he de3tbn fo*faﬁhet BSays e RN IpGaeind @dhdtigne | ocated in a
vacuum space during operation and are nmoreover generally secured on

| ead-t hrough pins in the end wall of a glass tube. The | ow heat 30
conduction of these pins and the gl ass prevents satisfactory renoval to the
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. The device may be used for example, in electron microscopy or
electron lithography. Such a device comprises means for controlling
' the electron beam so that it reaches an area at which in the case of
electron microscopy and electron lithography respectively a
15 preparation to be studied and a semiconductor body, covered for
example with photolacquer respectively can be arranged.
However, a device for pickiﬁg up images mostly comprises a
cathode-ray tube, which acts as a camera tube in which_as a target
a photosensitive layer, such as, for;example,.a photoconducting layer,
20 is present. In a device for displaying images, the device generally will
comprise a gathbde-ray tube which acts as a display tube, while a layer
- or a pattern of lines or dots of a fluorescent material is provided
' on a target.
The use of such devices provided with semiconductor cathodes
25 may give rise to various problems.
A firé; problem is the cooling of such cathodes. Cooling is
difficult due to the fact that the semi conductor bodies are located
in a vacuum space during operétion and are ﬁoreover geﬁerally secured on
lead-through pins in the end wall of a glass tube. The low heat
30 conduction 6f these pins and the glass prevents satisfactory removal

to the exterior of the energy dissipated in the cathode.



~enmi ssion point can be controlled separately. An increase in the number of:
-l ead-through'pins renders the manuf acturing.process nore difficult, 5
whi [ e:nor eover- 't he probahility of the occurrence of: | eakage and hence
-Less satisfattory vacyum i ncreases. This may possibly be avoided part
. constructing the control - arrangenent of the cathodes in the formof an
integrated circuit, preferably in the s&ne seni conduct or body in which the
‘cathode is produced. However, the dissipation of such a circuit 10

awangerrent may again inpose additional reguir S pb et sC O inB@bedf of e
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contact diffasscrdbed Iamteadya#bwedependent upon the extent to which el ectron
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“body ‘may:- beappr oxi pat eT Vol t so that S hé BNtd ed from
di fferent pOPﬁ?‘S‘soﬁl%éhWﬁ %fﬁ L dhere ttﬁge{%gty?,% ngge at one poi nt

has a“pot- agH |eﬁl>ocﬁfnentf§)bf€btﬁn‘péld Udbp?@mn?a{\mlycﬁt’\%l 5 %t anot her
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accel erating agﬁj-@p@rré‘g'loﬁ-%ﬁbﬁrﬁt téihon t the three cathodes. This common
o contact is connected for example to earth, while the separate contacts
'iol are controlled by means of positive voltages at contacts which contact
| n-type surface regions forming part of the separate cathodes. These
voltages ‘must be posxt;ve enough with respect to earth that avalanche
-:mn1t1pl1catlon occurs in the associated p-n junction and the cathode
consequently emits electrons. These voltages may differ greatly
2% for different cathodes due to, for example, resistance variations in the
.- starting mater1al (in the present example a p-type substrate) and in
contact diffusions. Inter alia dependent upon’ the extent to which
electron mult1p11cat10n is produced, the relative variation in one
semxconductor body may be approximately. 2 Volt so that electrons
3U-are emitted from different p01nts on one main surface, while the
.n-type surface at one point has a potent1al of, for example, approximately
6 volt, whereas ‘at another point this potential is approximately 8 volt.
In general, after having left the cathode, the electrons in an
‘electron-optical system first traverse an accelerating electric field,

35 . for example, due to the fact that an accelerating grid or am accelerating



el ectrode is located at a certain distance. |If now the potential of such an
accel erating el ectrode is 20 volt electrons enmitted by one em ssion nnt
trdverse a potential difference of approxi mately 14 volt, whereas el @ons
- emi-tted by the other €enission point traverse a potential difference
approximately 12 volt. This means that, 3from an el ectron-optical point of
view, they exhibit different behaviour, which is undesirable. This _
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surface in the semiconductor body. In order to avoid excessively

20 high series resistances and, as the case may be, mutual influencing
of adjacent emission points, the semiconductor body should
moreover be provided with highly doped p-type buried layers exténding
from the p-type contact zone to substantially under the associated

_P-n junction. )
25 Apart from the disadvantages of additional processing steps
(B-type contact zones and buried layers), in such a solution the
P problem occurs that, because it is required that each emission point
| can be controlled individually, the number of lead-through pins
v- in the cathode-ray tube increases with the number of emission points.
' 30 This in turn gives rise to the problems already described above of
maintaining the vacuum in the cathode-ray tube and the cooling of
the semiconductor body, respectively.
An object of the invention is to mitigate at least in part the
aforeméntioned problems, It is based on the récognitiOn of the fact that
. 35 this can be achieved by mounting the semiconductor body in the device

in a manner quite different from that known hitherto for such

semiconductor cathodes.



4 Accordlng to the invention there is provided a device for picking up or

dlsplaylng |nages conprising a housing-in which there is provided con oI
rreans for controlling an electron beam the device further conprisi n

| eaSt one seni conductor cat hode havi ng a gem conduct or body and bei n§
- capable of emtting electrons at a main surface of the body from at | east
one region of the body in the operating condition, characterized in that

t hé\p,sem conduct or RQehydi I:eca.teedn&u&ﬂrﬂené&e 190&0\,&&93 it ft:i:xﬁ‘ikiﬁ)g a

support vvhlchformsavval of ousmg in that said main surface of the
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“each ot her and provi commopn” connectionto sur ace reglons
formpart Wf t#e tBecamertf dhe &4 berstepponiectrantenissipinregiont e pseridade

regi ons of dif§amhest o@@hﬁfgl ea peehi¥ pasizebsr RhOUGRE LIS B oB@BNRODBOEA |
for exanple, ear gh This neans that electrons 25 = from
different em s¥t oﬁng tﬁf’ °PFiRfarse a practically equal potential variation
det erm ned by t he &Iué!cardnvagptqaoahavsyuranuara@lvamgps)t elitithle odse Rigerc gheron

connection. From,3he Geeslds0Rs Wkl ¢AL PPlaNtatloa¥l A eddd, Sted s SR1CARARLGLUS

because variations in the em ssion behavi our and ence in the.elect ron pat h
traversed Wre PHEnCa IPRRS shipated outside Ehejepaguitpd spRFe- t Shind
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1f the semiconductor body comprises a plurality of cathodes,

20 these cathodes are preferably e1ectr1cally_1ndependent of each other
and provided with a common coﬁnection'to surface regions which form
part of the electron-emission regions. In this manner, the surface
regions of different emission points can be brought to the same
potential, for example, earth potential. This means that electronms

25 from different emission pointstraverse a practically equal poteﬁtial
variation determined bi the electron—oﬁtical system and the potential
of the common connection. From an electron-optical point of view, |
this is advantageous becguselvariétions in the emission behaviour and
hence in the electron path traversed are then avoided.

0 In order to be able to connect the emission regions to earth
potential, especially when a plurality of-semiconductor cathodes are
present on the support, the means for fixing the semiconductor body
‘to the support may comprise an electrically conducting material which

is connected in an electrically conducting manner to a surface
35



- 1s connected in an electrlcally conductlng manner to a surface 35 5 zone

of .t he senmi conductor cathode. Thus, a good el ectrical contact can be
obt ai ned and a substantially uni form potential is applied to the vari
suff ace regions. The support may be manufactured of glass or of a cer@c
material 5 having a thickness of between 0.2 mmand 5 mm Preferabl®the
ot her side of the support which faces away fromthe sem conductor body is
provi ded with at |east one el ectrode which extends at |east partly around
t hE* openi Ng i Bokd@fSthppeedicofficitonnachad.r OTtesyey gacd edscricakb cehedatt i ng

‘el ectrode, as des C“ﬁ%‘iu%f%ggag%g nfiq Fl’? rp.tfoép%l E&&HEP 'g'g?p1&292455

publ i shed as §&tial ° erna an el'e € may be
split up for d@&efthecvanigup aupbacesregiongescr i bed in the U K Patent

Application No. 838064pp¥dt mhy WaSmdiRifadtikl S H1NARS 6F @£t D eRhhLY hhderdaie Of
t he present agglicatl Diff rent ?ismn mechani sns are

possi bl e for {RAE e &ﬁmﬁﬁso‘?f AR [T &8+ n accordance with the
i nvention. Thus, freeferabhpltbe arber nEye bef mdeupisozttheh:phefmesnmyofrom

aval anche mul tcw'geﬁ@éanquc&fr BAELE YBwidll SIOGE WS IR0 A eleibdelbEichON S

operated in the reverse directi‘on at sufticient]y high vol ta%b‘ as 1s
descri bed 20 eKHgWE 2f ilgasth Pﬁﬁ‘éya?’('ﬂ“éﬁe‘ﬁ'ﬁ pprrdnpgireorite ABPRITEat (SRR Mo

802258? aﬂd Nelectdddé alay Mteaa@aeﬁwea&fmnglaeefﬁag stowslarhezeua ﬂ&ydform
part of the secyrin n al.r eady, e
above, on®he”s #hgfg%’f@gp lc?ﬁé’ ”E?V)pzwﬂs “%ﬁlsuhe% s?s;ﬂasllﬁ Z°§é§§%een
found, does néitématitedya suohsindelexdtirydd anydre debrtease,forndetfﬂecia@n

ef ficiency of Lhg.eal md@e&bmm,@%{em @Cﬁﬂeﬁea&apmgcaedlsetﬁood@zzos«sﬂ sposed
directly on an oxi de’ l'aye ner al hi nner than the

e
support. EmbodPh@hias e tpﬁghisﬁ%hf‘?‘ﬁ% the Prﬁfﬂf\ht}ﬂé’?&?l"ife&he Wew of
exanpl e, withappEicaeiqr.ence to the acconpanyi ng drawi ngs, in which:- 30 -

Flaure T $pove o S9eANIRL SablibnudlhRlAN LHPSoliinds RLIBE Sl ol i
- cathodes in devices in accordance with the invention. Thus, for
example, usé-may be made of the phenomenon of avalanche multiplication
of electrons, which occurs when_a.BfEIjunction is operated in the
reverse direction at a sufficiently high voltage, as is described
20 inter alia in the aforementioned Patent Applications No. 8022589
| and No. 7902455. The accelerating electrode shown therein may form
..partof the securing means, but may also be secured, as already stated
above, on the other side of the support, which, as surprisingly has
been found, does not lead to a copsiderably larger decrease in the
26 efficiency of the cathode than when the accelerating electrode is
disposed directly on-an 6xide layer which is generally much thinmer than
the support, '
Embodiments of the invention will now described, by way of example,
with the reference to the accompanying drawings, in wﬁich:-
30 - Figure 1 shows diagrammatically a display tube in accordance with

the invention.



35 6 Figure 2 shows diagrammatically a detail of Figure 1. Figure 3
shows di agrammatically a nodification.of the arrangenment of Figure
Figure 4 shows diagrammuatically in plan view a seni conductor 5 devi
u¥e-in a device arrangenment in accordance with the invention, whil
5 vand Figure 6 show di agrammatically crogs-sections taken on the lin
and VI-VI, respectively, in Figure 4 of a detail of such a device, and 10

gare 7 shows a part of 'a further nodification of a device arrangenent in
ac%‘or dance with Rieré nveRbwsOBiaghatmdtiigul BS s aderaiDlo fdFBMRet . scal e, and for
t he sake of ‘clar t Cr, S | h nsions_ji.n the
direction of thll'!é 5%23 gtr}(gwsglggaﬁrlay g%%ﬁggﬁ gt‘g?(if eaﬁx?:%ngugfeng tas emelh:f t he
sanme 15 conchcﬂwrteyZ{ ype are general ly cross-hatched in the sane

direction; in theggaw eﬁewsceug%amhamyoansdmlﬁrewpﬁrskﬁlwnaug@a}er al l'y
desi gnat ed by the sane reference nunerals. Fjgure evj ce I n

accor danch \SHCE H8T| HirehR i AV EEnPTIRETRE "4 t‘ht’ﬁf) éaP‘éfy“f‘E}bé Elc‘t‘ﬁ"ﬁﬁt’é?’
di spl ay tubemiTle hernetically 20 seal ed vacuumtube 2 ends in a

funnel - shaped p 3 t s0 h a
fl uorescent scrgiyer%uiérbeagﬁ% ?@{)‘J 6%° ‘ﬁﬁ) HQagQQﬁLaE‘:chﬂy pfoocuggtﬁéﬁéei%g%\ﬁ odes
6, 7, defl ect9ibpllipes stynﬁnﬂl-élle stqsee?ﬁwghrsdlaohgvﬁ% “%opher defrilvnaf Isurl
constituted bmealc&qpmt 4 of for exanpl e, a ceram c material having a
t hi ckness _of 25 )é\/n el fnag 3 1sertncon uctar, devi ces 20
is provid® with ’zﬁgéﬁl n§a%s. aT‘?laé' 3 qud"" yERRRER 96 L8V Scat ed on
the outer siahwrapgemeht J@aamdau@yﬁmehamjvatmwﬁmed on the support 4 by

means of a her”E'i'HeCFhéiﬂ-EsCﬂlp{;&S%k% ol ddald; ahBesoselihe Qbid RE ¥AGHMM t ube 2
is secured to the support by neans of a hernetic weld 18, which consists,

30 for exanpt® "h%f“asﬁf%ﬁ&%ﬁefﬂeﬁa]alygF%gl'i"ﬂséPnﬁ/\éPdthel ﬁ“fel‘hté°’b>?£rrpl e, the
wel d 19 | oi hibkiesseardl gty zaaggerited SeSeld puae Ay Dinek hef shensamaduct or

'de\” ce 2015t é’jUJNtiE (\tbﬁe ]ﬁ% gemkmyaégos%%ﬁ%gggqn I:I'Per same direction;

in the Figures, corresponding or similar parts are generally designated

by the same reference numerals.
Figure 1 shows a device 1 in accordance with the invention,
comprising a cathode-ray.tube_acting as a display tube. The hermetically
20 sealed vacuum tube 2 ends in a funnel-shaped part, the end wall 3
being coated on the inner side with a fluorescent screen 13. The tube 2
houses focussing electrodes 6,7, deflection plates 8,9
and a (screen) grid 10, The other end wall is constituted by a
support 4 of, for example, a ceramic material having a thickness of
25 0.5 mm, which at the area of two semiconductor devices 20 is provided
with openings 5. The semiconductor devices 20 are located on the outer
side of the cathode-ray tube ana are fixed on.the support 4 by means of
a hermetic heat compression weld 19. The wall of the vacuum tube 2 is
secured to the support 4 by means of a hermetic weld 18, which comsists,
30 for example, of a glass weld or a glass-metal weld. In this example,
_the weld 19 joins n-type surface zones 24 (see Figure 2) of the
._ semiconductor device 20 to metal tracks lla, which are connected, for
example, to earth. The connection 12 connects the semiconductor device 20
to a metallization pattern 1lb on the support 4. Through the
35 metallization pattern 11, the semiconductor device 20 is included in a
circuit arrangément'with other circuit elements 15. The circuit elements
15 are arranged in this example in a flat envelope 51 having co-planar

conductors (a flat pack) and in a ceramic or plastics



exanple, to earth. The connection 12 connects the .sem conductor device 20
to a metallization pattern Il b on the support 4. Through the 35

metal | ization pattern 11, the sem conductor device 20 is included in
chicui t arrangenent with ot her circuit elenments 15. The circuit elq
15 are arranged in this exanple in a flay envel ope 51 having co-pl ana
conductors (a flat pack) and in a ceramc or plastics 7 envel ope 52 (a
dudk-in-1ine package), the latter having contact. conductors which contact
t het net al | i zmeéﬂpqaétlt@r duali-inhkinggbacksen) nghe L@ trer hhvinguppriiect4. On the

i nner side Oéortdhet&ussatﬁx ta&ecelt@@t,ﬂad@m]ahat eaw&w ﬂecth%hgthhepéuag@% 4
around the o en|n he el ectr.odes ccel erating

el ectrodes o &EFI%’(?P?B% el &% Flb"dé@“era§1?% °cfe§!l?r Idb%‘hlai”nt“t ﬁee]tﬁcl'(m‘lgét tht
Appl i cati onsamo pr&HGA2E 3 ane shippor2804r4bnd tthe apenisgy §. Of‘I‘huhel&htfﬂii)est
consi dered .tg be | r!a‘éo%c%ﬁ@;?rﬁn YeleR L &IRUCS aBeiddeidd %ngroé‘pspl ,6afd on. Each

sem condu¥t or °d devi ce es one or more sem conductor 10 cathodes of
t he aval anch'é‘asé‘-l’fe‘afkjd6’Wnﬂ‘tey?)é< BrEpRtARPlipRiione et 802258 apdNoar PRIGAPENt Of
Figure 1, inemhic6ftends owbail 6o BdCEdHs i 8ENEdCEo be iddodfdratb@ by Beference
cross-section. he sem cqnduct or device 20 conpri ses a sem conductor body
21 having a bgt%ﬁeprseﬁﬁg‘t ?‘8?@ g *BH which a p-type surface layer 22 is grown
epi taxi al | y. For Eachysemicooductori dnyicd 20t banpsasesc onel ot worehsemichududrer

conpri sesghi gﬂt&édg&%‘%dc% EVP&nEQ@tbQSLkd%QHe&pZAf FQEue $OLHoRE a AR eailNBs
substrate |s contacted by a contact ) p-n junction 28 between t he

n-type regi ofP©3TEIREPeRF Bf (Eigure a}yetn 2’21?‘5 sBﬁ‘er"af‘é‘BcPﬁd‘tcﬁ@r rdeydfe ds
direction duil]ngcﬁ&&dsm tcpass-By¥c Bioal armbesditikbnductonideoices ke domprisear €
gener at edwhi t [ 0, se 0 d he surface
29. At the a%ef%g?mf%”ga% Bod eerineigJJ&ng i ggrt’% E&TE& %%%se \?\ngt ?‘E‘tecthr ggl on 23 a
part of the a'WPFu#R}‘tfPGm 12861W2f2h & eroRn apitexéalivhe Esenigpgdscontpetingeak down

voltage i35 | eNelsehitdRdddtoRt By BidRer c%&ﬂrfs@shi%ﬁkﬁ%e&\ﬂd Ity%:QUﬁtJlQre _

first and the eleg{)r n em ssi gn %lztaln ”B'”¥§-tb e area ?%thls
“region of reBREEI*HriRAKYSIREES ¢ Iti‘(‘fe RFaLe i, EenF6 e PRt £808F° Tt bi ded
i nsi de t he oPenipng fumeiidn 28 reeteednakhS8h- tmwcengmthibammhefgfmieomyeslm as

tcﬁes' um or Peg | J0ha el iR BT SvBXL LS EG 1SR LAY W00 & cidChy CALIQSS and
€l r opera tlm(.t)lnt:.pllcanon electrons are generatedwhich can emanate from the

.20 -semiconductor body at the surface 29. At the area of the p-type region 30,
which forms with the region 23 a part of the p-n junction 28 within the
area of the opening 5, the breakdown voltage is lower than at other
areas, and so breakdown will occur here first and the electron emission
will be obtained mainly at the area of this region of reduced breakdown

25 voltage. The surface 29 is moreover provided inside the opening 5 with
'ﬁ material 31 reducing the work function, such as caesium or barium.

.. For a more extensive description of such cathodes and their operationm,
reference is made to the &forementioned U.K. Patent Application
No. 8022589. '
30 The contact 26, which surrounds the emissive surface, for example,
in the form of a ring, 1s fixed by means of thermal compression bonding
~in a vacuum-tight manner on the metallization pattern 11 on the support 4.
. Thus, the weld 19 is obtained. The support 4 is provided with a circular
. opening 5 at the area of the emissive surface. The other side of the
35 support 4 is provided with an electrode 17, which in the present example

also have the form of a ring and acts as an accelerating electrode.

-



reference is nmade to the aforenentioned U K Patent Application No.
'8022589. .30 ° The contact 26, which surrounds the em ssive surface or
example, in the formof a ring, is fixed by means of thermal conpres@
behdi ng in a vacuumtight manner on the netallization pattern 11 on
support 4. Thus, the weld 19 is. obtained. The support 4 is provided with a
circular opening 5 at the area of the efi ssive surface. The other side of
the- 35 support 4 is prow ded W th an eI ectrode 17, which in the present

exanpl e al so hav. arin asian.qasc rating el ectrode.
8 I n the enbodi n’g'htt ccordm'e(fqlt acc&r “rges %cﬁmff 2, ?"ﬁi Et \%‘gs%;m conduct or

bodi es 21 arsemicondectat bodiesugh ace mcmtest% thrpugh cenmtastsnd6 1o zeammen

pattern 11a’me\9;’gifir}a't§or£:999€éi'rneﬂla fﬁhc‘ﬁxmﬁneét@deaﬁbtrhex%l@ t8Sdlrleh, t he
surfaces 29 of the two sem cqgn uct?r devi ces are al sg Qractlcally at

this potent i astrsphby e oHHTERES S AT Hfu&Re (e %ﬁ“\é&??"&‘ﬁ?? 88V & Sur face 29
under sulgst adltsbah}a)ttiﬁkangrlaalthﬁs)rpdténtdaz sd rkat Aromcbel eurhvdesgthé el d to be

traversed, the (LISt DALt qOf WHGH b5 ugaactst,f;?x{awlmgpi&g@yﬂd%ﬁm&%d by

t he accel er a‘fl ﬁgmeﬁs ¢ rode (for exanple, the
the fact that-e:hen %mmadm Steldofy Hestraversed.ushefirst PREL wicHRIf t sel f,

but- on the oy gtasiide1Bf cbiifletaly@deerimiied Bhethechtidlieeitingesméatodf the
energy di SSI{)at ed in_the. se con uc#& body is p055| bl e. Thus, the support
It

4 acts, as i‘tfoRef¥auRle, fhgfi¢e cooling fin. Alternatively, if
desi red 1800l i ngDdd me the Eaxe i:‘matmtbé skpicqdgstan body igomtasituaged ngs may be

di sposed agamgg LR Wi &qLéifzaLwranlaaeesueez sidk QOGS LAnBESLRG! rite

sem conduct or i es an f‘Rgrt lcular the wring circuit 12, fhe assenbl y
can be covereffigient zemrysdl ofuhe engrgy dastipated) iRi the SemisqPIRSAR R ng
el ectricallyid I}Shléﬁtlbng TR0s pasé esupbsr:r @aQad tsgdas dt\waardynasrayvéry pfeisdait i n

this hood, for | d need .not Y t may be
the case, fof° «3‘)’(3 Ar]it?ﬁ)“ﬁl% io%fzd greedr ec°t°lr2§trl'F %ggérjtr%c%%ctfbﬂ@%fher
‘advant ageisofpwehremracrmagemmna?om besdisposdthrgainstsehe meradddraiiondevi ce
20 can be ingldidesh in a sinple manner in a control

>

In order to protect the semiconductor bodies and in particular
the w1r1ng circuit 12, the assembly can be covered with a hood,
which may be filled with a heat conducting electrically insulating

20 paste. If required, a vacuum may be present in this hood, for example,
if the weld 19 need not be vacuum-t1ght, as may be the case, for example,
in app11cat1ons for electron microscopy.

Another advantage éf such an arrangement consists in that the
semiconductor device 20 can be included in a simple manner in a control

25 circuit, which is fofmed on the support 4 with the aid of the circuit
elements 15. One contact 26 of the cathode has already been included
in such a circuit arrangement through the weld 19 and the metallization
pattern lla, while the connection wire 12 secured on.the contact 27
may be connected elsewhere to the pattern 11,

30 The devices 20 which are shown in Figure 1 as mechanically
separated'may be formed, if desired, in one semiconducﬁor body. The
support &, which acts as an end wall and which is flat in the present
example, may then be slightly curved within certain limits, which from an
electron*opfical;péint of view may be favourable {n-connection with

35 possibilities then obtained to correct image aberrationms.



25 circuit, which is formed on the support 4 with the aid of the circuit
el ements 15. One contact 26 of the cathode has al ready been incl uded in
such ‘a circuit, arrangenent. through the weld 19 and the netallization

p:\‘t érn 1la, while the'connection wire 12 secured on the contact 27 pg\\be
cornected el sewhere to the pattern 11. 309 The devi ces 20 which

shown in Figure 1 as mechanically separated may be formed, if desired, in
on Sem conduct or _body. The support 4, which acts as an end wal | and whi ch
is¥lat in the prd@cHie axEansementad Rigure do e BREAl veld Jdisrephased dist ai n
limits, whichafserh ah o Beine@beal)yi Sall ipPiiAbuliting Qié/télﬁ)élb&tfcavéul’ @bte in
connection w 0SSl tained. to Lrect

aber r at I ONS. teQa%‘rlep ?%SQa(%Jr g%@ez,n%nﬁ% ﬁ:connectéon %ﬁ ween t EFCfQZ(rne 24
replaced by aaséaﬂhesse@rllh@rtmmeamy ébaﬂm ney |cnsiﬁl1&t1t¢ﬂgbm efre@]ly such as,

for exanplg, Gupssrthg gbum:mhglsertzm eONRACH RBniRiYeER Lhf egnt act zone
24 and the netallizati on ‘F)att. SQJ LS now co‘&stltuted by a freely

supporting conductifig® €GPt & 1HHPER TOsRFSDt £oF pEaIRNFe With ?Hé‘s%r"ééﬁ
grid 10 is then theustmmrtflr wveikienphe tube thia fixeéronveha soppdrdtes sdppodt 4,

whil e the tub%azudmscigeeedefm;meeaﬁypoqouuﬁ \é\éthtlheue\éacw Ld O Vgl pPev

means of usual techniques, such exanpl e Keat con’preSS| on
10 O hePfRE EomprResien é’Fé‘i‘rce nurreral s have the same neaning as in
Figure 2, qxcept tdtRefvilyperheegfeBerdle. niderdld fdse N@et bine Hednipg ds€@hOn into

theptyperel 5 i.n the arrangenent of..Figur it he _action of the
cathode is notg’ gors?t Z’fe(%‘rce u‘r?:lhng-g Fatron 13151 3 nﬁjtﬁiﬁ% nEo el b&pﬁeen t he
n-type regi on regiamdntch&he p-ypee sepinn &i e-n251815rr@gspert’apéchgnr¢ﬁe f orwar d

direction. OnthbGRibeloshand cabiRueves nom%Qtt e r CRIFIRE 1dp@Parlidni thePOSi ti Ve
with respect to that of t{‘]ﬁ;”@é I on 24, ction 35 would convey an

u
~aval anche cur PcBt §9gtion 53 'Eheoﬂ'ﬂ?é g%%lBE apd ShprRiYPe Mykstrate 25
di ssi pati ons cdsnerstratied Harthei férviasd slichctibat tOnetlse ptivan tamt,0howtaét ¢ avhERY

-serve, if des'tﬂgdconﬁécaopaﬁe ?L{Josgpl\gl {r&ntr?%ﬂ QFQ)EI;:PL,_O o3l hiidl Qe%egoﬂd

vacuum in the tube 2 or in uﬁ space, exa when a devi ce
arrangenent i ac@r é)‘é{’r‘féé°‘w3t5h"°t 8. CanNG® An| a‘rﬁllaecfm:emaaq\@a erkarge|pprkn a

| arger vacuumo$peieeassociated surface. The dissipation connected therewith is
such that the semiconductor device may serve, if desired, as a bake-out
20 elemenﬁ in order to attain a good vacuum in the tube 2 of_in'a
larger épace, for example, when a device arrangement in accordance
with the invention is accommodated entirely-in a larger vacuum space.
In the-device according to Figures 4, 5 and 6, different
semiconductor cathodes are formed in one semiconductor body 21,
25 The emissive regions are indicated in the plan view of the semiconductor
device by circular openings 37 in the common contact metallization 26,
", while the region left free through the opening 5 in the support 4 is
indicated by the broken line 38 (Figure 4). If the contact metallization
. ' 26 is conmnected to earth, the entire surface layer 23 is again practically
30 at the same potential, which from an electron-optical point of view has
the afbrementioned advantages.,
The different semiconductor cathodes with emitting p-n junctions 28
are mutually separated by means of V-shaped grooves 41, which extend
into the common n-type surface layer 23 and thus insulate the cathodes.
35 In the present example, the siliéon surface is coated in the gfooves
with an oxide layer 42; if desired, the grooves may be filled entirely

with, for example, polycrystalline silicon. The contact metallizations 27,



I'n the device according to Figures 4, 5 and 6, different sem conductor
cat hodes are-forned in one sem conductor body 21. 25 The em ssive regions

are indicated in-the plan view of the sem conductor device by circul ar
Qpenings 37 in the comon contact netallization 26, while the region @
free through the opening 5 in the suppoﬁ 4 is indicated by the brokexZl¥ne

38 (Figure 4). If the contact netallization 26 is connected to earth, the
eptire surface layer 23 is again practically 30 at the sanme potential,

wai-ch from ap gk }%&9& eRE iRl RbMondl 22 GU4 NRG1L R aldlee BNk PNRH
advant ages. The different sem conductor cathodes with emtting g-n
junctions 28 Hi®® 9t th PetaldpziticBdParfer disobithe SRRPEY 4gr BV ERe PTesepti ch
extend into dfa@pTdMEDbRaéy i€ SatimbaCs khey @lur PR-ean8l Hyhiisansnstilaatieed pe-

cat hodes. 35 |n_the.present,.exanpl the silj rface.is d’in the
. grooves wit h“é‘ﬁa%?xi%aggﬁsé%r254§‘?%f Sopta F?emﬁ,ta%%gt?%oég’s%r?ﬁyc %gg%fl | ed
entirel ysw tugtalbizaskemBP emaypagaiey heisgrrrededirdcitey rthraygh agmldct

metal |i zat i Qs ek ,metal_masibncEm&% 118¢ ProkyRétal eidnsn AdyeBY APahis be
connected through a wire to the matalllzatl.ondoattern 11 .on the support 4.

In the presefEPBXafpFEeS 85 BAPEAI™FS POPFHEACRTRESS (PF HEEDE™HT* W8ans of a
deep p - contegddn diohtrtdiled t¥5aarmsitactc GAt &clt thethdbhliyz dopeasinp3&pet he contact 5

metal i zati O&n%gcmxnégz?ibg; ﬁgS%grff_tﬁu Ghlded Bépggns&a\afew tﬂpnghlea

metal |'ization pattern 11 allization_ layer In this_ exanple
serves adla disgRebiforRecidAme e oiPbatidd mavhalsn Peramppeiady ko (thgj paftern 11D
control | ed byhraugidat 8ede1s9sipporidicchin@btiond 0padap-124p8, Gadiatedziine 25 at

the area of this tact 39. lnstead of .through 1Q .direct connectian,
t he contact %ﬁ“ﬁ%&o ngtg‘eb °tc':5ﬁnn1se1(§'f3e 't o HISEV Bt g?en TEfErPRF AT r%rﬁf FEEMY
support ed cdmvectheonate nharing| eady, thendreceding iFagdragur Eorctheysakheofiot t ed

line 40. Ot harise, otk E?in%'h@f‘cﬁ PRTRE Bl e Rub@\Ral NBeSATR PEARI Ng as

in the precedi_nghF'i gures; for the sake of clarity, other elenents of the
&

‘cat hode- ry ?H&"®™Fan the wall 2 are 15 not shown. Figure 7 finally shows
an enbodi ment; iwigddech fihel lyashowet i ghbodimbalt ,1 9n betivk ethet ecuimt @lghkzat i on

11 200 the SSRCOrIEhan HeLSehi LA 16 R MEMELL igsllen 11 and
around an opkmifagmediibetwgen sthe metallization 11 and an accelerating electrode 43,
which is located on the semiconductor body around an opening 44 and is
20 separated from the seﬁiconductor body by an oxide layer 46; such a
. semiconductor cathode, in which the p-n junctidn 28 used for emission
intersects the surface 29, is described in the aforementioned U.K.
Patent Application No. 7902455. |
In order to be able to comnect the n-type region 23, the arrangement
25 is provided with a contact meﬁailization 26, which contacts a pattern lla
on the support 4., Otherwise, the reference numerals again have the same
a - meaning as in the preceding Figufes.
The invention is of course not limited to the exampies described
o - ‘ above, but within the scope of the inventioﬁ-many-modifications are
30 possible for those skilled in the art. Thus, for example, the weld 19
need not always be vacuum~-tight, for example, when the support with the
semiconductor device provided thereon forms part of a larger assembly,
which is evacuated, as in the case of an electron microscope orlwith
lithographic applicafions. |

35 Instead of insulation by means of V-shaped grooves, in Figure 5 the



20 separated fromthe sem conductor body by an oxide |ayer 46; such a

sem conduct or “cat hode, in which the p-n junction 28 used for em ssion
intersects the surface 29, is described in the aforenmentioned U K. P
Appltication No. 7902455. In order to be able to connect the n-type ¢

23, the arrangenment 25 is provided with;3 contact netallization 26, which
contacts a pattern |la on the support 4. Otherw se, the reference nunerals
agarn have the sanme neaning as in the preceding Figures. The invention is
of >€our se NOfcatliddiet eshyt be treu£NFNPpaRa EIBIS by ind@ds BTOVEcalbbkidakidi.n Ahahecope
of the inventi i fieC a e lled in
the art. Thgﬁ's%pfsg?P%éfg?&’l e!E ?%?uf}?{ﬂesﬁ dg%béneeg‘%% cg 1\%\,515 %ncegvﬁguhmtl ght,
for exanple, fm’elﬁe@h’@fslﬂf}ﬂew RMFPPS &Sk el s @nianyed esugh ’d’e??@éOp‘lePded

t hereon for rr&eaa{otlogj a-larger assenbly, which is evacuat ed as in the case
of an electron m_crqgscope or, wwth litho raphlca icati o | nst ead
of insul abi onby ﬁé‘ég}ée T&y- §ﬂ%ﬁéﬁa’&g88’?/ s 99f %f“g‘me& % A °desc‘é‘t hodes may
be nmutual | y gkjpcr ahednbysivnais b@bUémabomxbxdaEam of Apreakdowmgi butsur f ace 29,
|7 required Qiiiles SAthCORAYES Qnbl CHEILiSn e S hdy? 6 311 4.1 OUS

pur poses, in a manner usual 1 n sem conductor t echnol | ogy.

Furthernore, the arrangenent is not limted to cathodes |n whi ch the

em ssion is brought about by neans of breakdown, but cathodes with various
ot her em §dsi on nechani sns nmay be utilized. 10 15 20 25 30 35 12 CLAI M5
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1. A device for pi cki ng up or d.i spl ayi ng i mages ,co,rrp_ti sing a-housing in

Wwhich there irs provided control neans for controlling an el ectron beam the .

device further conprising at |east one sem conductor ‘cathode having a

sen conduct or body and being capable of emitting el ectrons at a main
surface of the body from at | east. one I’ﬁ\gl on of the body in the opera@E
condition, characterized in that the sem"conductor body is |ocated ou

t he. hou5|ng and is fixed to a support which forms a wall of the housi in
"‘t-hg,t sai d ne$'ﬂ1ﬁyrface of the body 10 faces the support, and in that the-
support at t ea of the | east one el ctron em.,ssion regi.on is

provi ded with an!opefti 4y Ed P& A PaLRaYe 6?p]t81¥én%llgﬁﬁ’soﬁgm APER the .

support and hous@ng He witiehi tipre2is providedi watasl eksdanfor iconGialilimg an - - o B

charact er i Segh d b dbad hghéedtt,g@m‘uzcth% pﬁ% et assseoat Ltrea.tesfmugtor

sem conduct or are trical In ependent and
whi ch ares pre!wheéei having g eeminpRivcsem ety (?l‘?dtltflé‘ﬁr?aa?éel‘?’ @&% & ch form

part of the gl&etsmnaend &Sir%u{-mleoas thd. bodypfzdﬂvaﬁﬂeast ehaw&don RECGHRI M 1..

or Claim2, charact e.rl sed inth d ;: an: c%grrl féxi.nn hésesm con ucttoor
body to the BRfSpdP (tPETRSFRERS ﬁ?}‘é R eFr B EoNFatt ™ng ma &F i°ar S Ch o
present on th@dysémlrooathﬂcbwrcnbed;heamsmm cindi &5 fized dece \lppprat whighst one

wi ndow at thg,are t ©fH $RAOB21LHa 2R s%&féc?&b@rh% b A
devi ce as cl g?%dglvﬁﬁén#tﬁé G“l%e&g{rgec{eHd| ﬁ%:] Claal ms, charact er| eel (fbg t hat: the

nmeans foriwofi 39§ e sSERﬁréorﬁi’dc’c‘brthﬁ'b&?et%’PE?)“ ghe ‘Seup'f:ﬁ?rf’ 2t d&ash

el ectricall yo@@radwtrbﬂgemsﬁm abgiohi T pkovideandehesh bpetﬁmgetdatpEﬂi:ﬂ:al |y _
-conducting nmanner t S ce zaone of _the senic t A
devi ce as cl BYHf88°i ‘% é'ea ﬁh%rSPs %%"'tﬁh the 53 °crtte$+1&;§§£° thgahong 3 support
is provided on i2s sAd«tevhag.asgctmteéenm Etritutt shagertgpigednin (thah the -
el ectrical l ysﬁﬂfadhtﬁlc'tag :Joa?%nmsgb £ Gt—ﬂﬁﬁtléfv sEﬂlBﬂ&I&o{' tﬁtﬁ&miuctl ng.

materi al of t

securi ng _nean eV|c as cla in an f- the -
“pr ecedi ng1sC WiFR, 2 FPLHE évleéeatwaltmtdt%e r‘l’hg‘?l 3re5aviTed secured - -

to the suppowith 8 comon Woihédtdbh  toasneiace imegloret. whhm Foss pact of e
;eévacuat ed cat{tecqron_em;sa)éntpet)geox\[n ch is secured in a vacuumtlght manner on-

the other sid
3. A device as claimed in Claim 1 or Claim 2, characterlsed in

that the means for fixing the semiconductor body to the support comprlse:::;:a tfj

20 a layer of conduct1ng material which is preésent’ on the sem1conductor

body and which is provided with at least one window at “the area of the . .

electron-emission reglon or reglons.- _
'4. A device as claimed in any of the preced1ng Clalms,
characterised in that the means for fixing the semiconductor body to
25 the support comprlse an electrically conduct1ng miterial which is
'connected in an electrically conductlng manner to a surface zone of the
5o semiconductor cathode. .
5. A device as claimed in Clarm 3 or Claim 4, characterlsed
¢t in that the support is provided on.;ts side facing the sem1conductor'_
30 body with an electrically conducting ttack which eiectrically contacts
the conducting material of the _securing means. _
6. A device as clalmed in any of the precedlng Claims,
;'character1sed in that the semiconductor body is secured to the support
in a vacuum-txght manner, in that the hous1ng’;s.an evscuated cathode-

36 ray tube which is secured in a vacuum-tight_mahner on the other side .
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13 of the support, and in that a target is provided in the cathode-ray
tube.- 7. . A-:device as clained in any of the preceding d ains,
characterised in.that the other side of the support which faces away 3
t.he- semi conductor body is provided with at | east one el ectrode which
extends at |least partly around the openlhg in the support. 8. A deviee”a
claimed in any of the preceding Cains, characterised in that the support
has a thickness of at nost 10 mm 9. A device as clainped in %alm8
charact eri se2f ithe t¥RPORtheand) 1p Hihak oS8T #AT Pﬁé’ré’ﬁb‘l%‘r fn itheRAREHTBY 2 and 5
mnm 10. A ga¢,ce as clainmed in any of the preceding d ai s, characteri sed

in that the supp9rt hs %gg of 194135 lgra &8 cgd{%oeﬁil V\hen appeA

device as clainned in ai m I'n-any al s ndant
to daim?2, dHexeecrdardseddd § hattﬂ'eet OFHRJS se‘h ebridrgceunprortitvhoel fages avay

electri Ca%l th%ﬁzpa{@tselﬁilcfoﬁ@tmt%@%d9tﬂe'br&)ﬁ.d@?aﬁ%hoit eV BSe eldctrodéd device
as cl ai in Cdaiml racterliedlnthgt t he, gr oov gs arefllled Wt h

electrical ly q%ﬁgu?’%‘fﬁf‘?‘iba Fpartiy; around gh jopgnisg, 18)Rg; FPPOTS
di spl ayi ng i nages. subsdextité als| ylaifledisindesycof bihed pweckdingf Etaimse to Figures 1

and 2, or Fi g’%rgctserlgéd égg%%sth% L Qprrt HasTh HiBrrles@f of RE MEOIPEAYI NY

di agramrat iC raw n
A device as claimed in Claim 8, characterised in that the

10 thlckness of the support is between 0.2 and 5 mm,

10, A device as claimed in any of the preceding Claims,
charécterised in that the support is made of glass or of a ceramic
material.

11. A device as claimed in Claim 2 or in any of Claims 3 to 10

15 when appendant to Claim 2, characterized in that the semiconductor
cathodes are electrically separated from each other by means of grooves.

12. A device as claimed in Claim 11, characterized in that the

L)

grooves are filled with electrically insulating material, _
13, A device for picking up or displaying images substantially
20 as described with reference to Figures 1 and 2, or Figure 3, or

Figures 4 to 6, or Figure 7 of the accompanying diagrammatic drawings.
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