i nvention relates to a picture pick-up device including a

sensor and an el ectronic shutter which is active 5 vi a

connectiqn at*the picture pick-up elements during a part of the plcture
|nﬁggnat|on integration period. A parallel-in, series-out shift register
subsequent |y shifts charge signals fromthe pick-up elenents to a sensor
output terminal for providing a picture signal. 10 - A picture pick-up
device of this type is described in United States Patent 3,715,485. The

i mge sensor conpri sEECTURE BICKAVR DBy DSTURINGSA rSOLE)-SEATR mmp

el enents for convertimg Ghierithen Fib@&ﬂé%etd '&ff){d%ﬁ%é Qﬂ?lk—'ﬁbe&rv%é Q?scﬁgil'zhg

i'nci dent radlatlo tgeleciric signa arge 0S5es acr 0SS
seni conduct or QO]‘ Otﬁ ﬁ‘l”"’f"‘ﬁ’l 9"3 electris; futker phigh ig aé’lté‘fﬁant s
in the subst ﬁat e maeGMQémmtmmhtMe pidtura diisk-iphe Egiahid auﬁmgbaased

sem conduct or | ungdyito %@uﬂ‘é ]ﬁflﬂmg' p. erials wth a
first sw tching trans?fs?g% f.or coupling ]tkiifll ﬁm%{gosenggﬂ%{é rs% ﬁ&éc
junction to the sTRHESTNG SidE regdstay suqﬁeatmm@@@fm: Gmrlgemmals £nam st or

for coupling the gHeopixeopidlawentsets ﬁoﬁamf%tpkﬁ"%hﬁ&aiofo&f?t %ensor
substrate under t dé] %L%Of the shutter signal. The patent descri
adj us

that during a fir e part of the picture information integration
period the s¥cond svm’bdﬁpﬁgfetp%ﬂksmtdevscet of ttinds shypet isaflescaibed dndidtédg 25

and constitute thsta6b8EGEeROBNEGE NS B2 Wi &&%&hﬁi@?&@?‘ tinVvg
C

sem conduct or jungti.ons. do not accurml ate electric 0SS as picture

information. In tRe rEREEHT GRSy B%ﬁtpr‘éfplf’]ﬁé’f’p?%ﬁ'ﬁﬂﬁ itTR¥ SORERLtéRT
i nf\egr ati on peri otinathe pictreainfossation megmhimgpérM$lﬁi:M@tafﬁ1huidiﬁd of

SO L bSO o A
subsequent |y Sshi fIBEEIANE- t HE HrissEedfet @1 RiFtire PpidisUor elementshén the
“paral l'el -in, serimmsorstesdiid tadtegosicarwith(@NSGAMeRAT At ioh ReneItach I DRhseq
shutter is acti V&l EhaPest® sunction between P~ and n-type semiconductor
' ' materials with a first switching transistor for coupling the
- photosensitive semiconductor jimction to the shift register and
20 with a second switching transistor for coupling the photosensitive
semiconductor junction to the image sensor substrate under the
control of the shutter signal. The patent describes that during a
first adjustable part of the picture information integration period
the second switching transistors to the substrate are conducting
25 and constitute the charge cormections so that the photosensitive
: semiconductor junctions do not accumilate electric charge 1oss as
picture information. In the remaining second part of the picture
information integration period all first and second switching
transistors are turned off so that electric charge losses dependent
on the intensity of the incident radiation are accumilated as
. picture information which are :subsequartly shifted via the first
) switching transistors to the parallel-in, series—out shift
register. Consequently, the electronic shutter is active with an
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2 .adj ustabl e insensitive and 'sensitive period during the constant picture

I nformation i-ntegration periods. In the case of occurrence of. a locally
excessi ve exposure of. given picture pick-up elenents it is then avoided /
tthat.- information is spread to adjacent picture 5 pi ck-up el efrents. whi ch
‘woul d lead to a bloom ng effect upon display of the picture signal. It 'ELs
an object of the invention to provide the use of such an el ectronic shutter

ad\éant ageousl mjljglfabgg !dﬁﬁékﬂ@i% &ﬂ)geﬁlg_ﬁ@ pdrﬁiiﬁ&ﬁ-]j—@‘ﬂﬂg @ﬂgﬁg{t To this
end a picture_pic evi ce accor di n e.invention is

Char acrert SeqPEvEtRetERien reaBE gl Peiidas?, o e Vb &f Bobdrence . wnen
usi ng an i magef sedecallyaericegsivel exposurs pﬁcﬁm mf-‘tla'e Pickstp elemamtEayer s of

a sem conduct 9f {IRLRk Qboiﬁed%ﬁtrﬁﬁoﬁ%Q&?tleéﬁr)éa&%eadjtah&éﬁ&ﬂﬁle()ppos' te
conductivity type and the first conduct|V|ty e( ?F respectlvel , W|th

the substrat e PHF* ¥B RIGERES PR WUE nleagnkR) &t MSEARY n

strip-shaped pegitensictiralsignaiatel y . h| gher doped second and still hi ghek

doped first-type ?B{,ﬁ 51@’5'8 0 0, e,
whi ch substrate tﬁgrqrsggﬁong’g&g he "secon ﬂ)élo%g ?lf/\qetifets pe ex%‘?rrf 0 beI ow
t he regions Zélecm%mﬁtWtw ?y%’@eﬁﬂﬂ%\ﬁé@a fecr easi ng
\t/\ﬂ! cEness : n tsbﬁd%ﬂiﬁeﬁixﬁaggoéedsbﬁdetﬂmb ei‘iﬂlﬁxfif:tﬁﬂéeﬁﬁzr]]d’-qglmeaﬂd I 3

ich an el ectrode.syste krected at n t.he strip-shape a
regi ons & pr %%?M%Ph Wbdb ﬁlf[nﬁ'g }‘%ﬁlteéy%‘ge e sensor -
the el ectroni éeamueseapec#mémm cginsye Tystwhen2Bing gppinaget sawsoof a
shutter pul sehg&:ghg et IRt Vs StiNieAs: thfeeS dhybrRi ¢f Wr e i nformation

i nt egratlon per| ods_so that the charge connecti.on occurs as a conducti ng

connecti on beSRESIMBIRECL MALET A PE R FHGEOTRICHFEIVALY AYPer tRRMEEE  vity type/
and the subst bmasmé dohéudtiivity cppedand ithet§irsy menditivity typehn enbodi rrenu

of the inyent #ﬁ%"%‘cco % #ﬁﬁgﬁﬂﬁ&%&&&r 8§W%E%€—t% WY Bhatapp!

ref erence to aw n
material accommodating strip-shaped regions of alternately higher

doped second and still higher doped first-type semiconductor
‘material on one side of said substrate, in which substrate the
- regions of the second 'oonductivity type extend to below the regiohs
20 of the first conductivity type and have a decreasing thickness in
the proximity of the central axis of these regions and in which an
electrode system directed at right angles to the strip-shaped
regions ié present at the picture pick—up elements of the image
sensor - the electronic shutter is rendered active by the
25 application of a shutter pulse.'as the shutter signal during the
said picture information integration periods so that the charge
commection occurs as a conducting cormection between the
strip-shaped regions of the first conductivity type and the
substrate of the first conduc:t1v1ty type.
30 - An embodiment of the invention will be described in greater
detail by way of exanple with reference to the accampanying dramng-
in : _
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3 which Figure 1 diagrammatically shows in Fi gure la a part of a picture

pi ck-up deV|ce according to the invention and in Figure | b a cross-section
of ;an i mage sensor present therein, 5 and Figure 2 shows sone contro
signal diagrafs as a function of time to ijlustrate the operation of the
picture pick-up device of Figure 1. In Figure 1 Figure la is a diagrammatic
el evational 10 view of- an | mge sensor 1 a cross-section of which is shown
in Figure | b viwahacHot - and-dash |ine. The cross- section of Figure | b shows

(et T Lmas sensor, 1 kol TPl bl AUstuS! o SRR e S Bher,

.'threelayersz 3 and 4 0 sSem Co
opposite p- 15 €8ndueiftureg ?&%kr%ﬁuﬂqxﬁ961acqnﬂdﬁmgt¢¢|tyetypeentlon and in

respectively. |pPsgead,1B #- étéhéibéﬁtf3H16¥'&HﬁfM%%bds@h§8rbBrQQéﬁtbkﬁef@ n,
whi ch pol aribtlegv\ﬁf vol tages to be described nmust "be adapted. The | ayer ,

I s denot ed ich inplies a doping concentration of the n-type with,
frfor exanpl e, 20 approxihigety 5. sl Eomeccontirell sjegnal dsapramenisas a

substrate, i denfhﬁé{:wn'&'ﬂ' Eﬁﬁé‘%o ‘?ﬂ‘llmﬁt&%%es‘%'}“)} C%g@%ﬁ:?{)n”g%e{hé" ig't'ére

doped in which t gers are alternate on-oné s as
strip- shaped re@?ﬁlﬁs“ o@%‘t”r‘é%lq’ﬁl lTjtﬂi-Vieaﬂed The strip-shaped p-regi ons 3
have a 25 hi gher dopi ng DwrEanireatl @igdian 1Tahas8ubatlé§£-8mﬂadlé 808V agional

0 th surface is
o foneg 2" P B0PER AATElde S 3 AR ARG SEcR ohots' SHAER, £ e
dopi ng concent rh{’l%mla?\%l B dnid iy ddneaidaishod ik .afpeosroas esgctilpmrof

atoms per cc atFSuré hebraehed @y atR iimadRNiskared aslenfsméf@'@;btﬁrhthe
el evati onal view of F|€§£e | a the strlqbahaped %G%IOHS are shown nmeans

of W oken |ines &hT t HEFPGTWS ﬂlﬁvdélge e3stythyee,laygry 2)ynd¢ 4 of a
substrate 2 thesemicgndist@r enetterm alo dfelrﬁwmldacmmegyotagapé dppoPit&gh-oNS

3 aLg shownssepgsabsdyi by "YBLAHy Yidn w1 Lhauce:LReput phey could form

a conti nuous
respectively. Instead, a p-n-p layer structure would also be

possible in which polarities of voltages to be described must
be adapted. The layer 2 is denoted by n which ‘implies a
doping concentration of the n- type with, for example, '

20 approximately 5. 1014 per cc. The layer 2 is present as a
substrate, identically indicated, of n-type semiconductor
material thus doped in which the layers 3 and 4 are
alternately present on one.side as strip-shaped regions
identically indicated. The strip-shaped p-regions 3 have a

25 higher doping concentration than the substrate and a doping
concentration of approximately 3.1015 atoms' per cc at the
region surface is mentioned as an example. The strip-shaped
n-regions 4 have a_stiil_higher doping concentration and a
doping concentration of approximately 1016 atoms per cc at

30 = the region surface is mentioned as an example. In the

~ elevational view of Figure 1a the strip-shaped regions are

. _ |  shown by means of brdken lines and they are indicated by n,
p, n, p and n. In the substrate 2 the p-regions 3 extend to
below the n-regions 4. The p-regions 3 are shown separately

35 from each other iﬁ Figure 1b but they could form a continuous
layer. It is important that the layer 3 has a decreasing

~ thickness in the proximity of the central axis of the n-

C C



layer. It is inportant that the | ayer 3 has a decreasing thickness in the
proximty of the central axis of the n- 4 regions 4. The inmage sensor 1
has a "vertical" transistor structure as described in which the n-regions 4
can be active as the soufce, the p- reg|4ons 3 as the gate and the substraté
‘2 as the drain. In this transistor structure p-n seni conductor junctions
(3, 4) whickegienphat o‘Bhaelsimage sergsqu dsévats bet'weehithd"regaumssBmnd 4. TT’I

the case of Qhﬁé%‘ﬂrée é@%ﬁl&édlﬂ{‘%{l%ﬁ th: 4}ea%ﬁseheeaﬁ%1e Pt Sve
- produced by photons o incident light radiation produce _charge |osses

across t hes@®j thet $eHECe 1 othe PRGIGRyS S8ndBe F38R0RRYI RDE i]EP%t’F%t‘?s |
provi ded on2i kg SHES8raie. Simlethid rtﬁmlstﬁdrpsslmpedra pand p-regions 4 and

3, respectivel wihih a t ent ye

el ect r ode sf?f“%bgnduCt?Esi&?é@% B %ay rs are sa% déagtSQ?ﬁQig%%%n?

el ectrode 6presaptphetwesn gths Rﬁ%@*ﬁari‘erﬁndsfst d&m &heerager of i zs 64)
which is ShgmlbanEueeéﬁ 5&1@&&14 O - mamlel-eqbeeeenspaiem pydteed
nunber of succeﬁm ve el tro g str §b61 4. The ase e{ectrode
System (61- BY) PRAECREGRE S by adlabton REeRie. ERoROSI 190 TR

i mge sensomcewbsdthese. _delsctldzxw in 20 literature to be referred to
hereinafter. Wth theﬁﬂedﬁa@é r@ex{se& NS HbWAS ne P GlrRdeHSY St BROY Bde§4)

fornms thW picture pic enent s, whi ch convert _the i nci dent radi at'i on
into el ectrpP® étgnﬁPQSEB?F%s%b@ﬁi Woth &%éﬁéﬂ‘é@é@?%&?‘o% t ReFSPLW p
junctions (3, ag andreﬁpegtﬁw‘relm, ofithas garandparenectinen)atpagkbager ns t he

regi ons 4. Inaﬁ %lont s ’3% %lgl th o 6 of
Figure | b afl TRs Iectrg%légg?/s gt% d6 2‘% tpry turghﬁgﬂpgﬁgg%%aggeésensor
1 of F| gur e shadedpinsthe adsaving nefirere leotiede |§a arme| PRRE S&rRes-out
shift %Dstt%ng.pégeﬁ/el 65 £6m COEINS Bt sode <5 EBIA6 4)UivB bRt @5 MsR&kNn 9%in The ™
shi ft ne 7 may_be in the form of st.or age nenber . for toragl%o "
Figure la as a four-phase electro system having a er of
successive electrode strips 61 to 64. The four-phase _
electrode system (61-64) has been shown by way of example in
connection with the image sensor embodiment described in
literature to be referred to hereinafter. With the underlying
regions 4 the electrode system (61-64) forms the picture

pick-up elements which convert the incident radiation into

20

. electric signals corresponding to charge losses across the
biased p-n junctions (3, 4) and integretibn of charge.
25 (electron) packets in the regiohs 4.
In addition to the described part with the

components 2 to 6 of Figure 1lb and the electrode system (61- \)
64) of Figure la, the image sensor 1 of Pigure 1 comprises a
shift member 7 and a parallel-in, series-out shift register 8
whieh is coupled to a sensor output terminal 9. The shift
member 7 ‘may be in the form of a storage member for storage
of plcture information. The shift (and storage) member 7 and
the shift reglster 8 are shielded from incident light

C)

30

radlatlon.

35 ' The layer structure of the image sensor 1-shown in
Figure 1b. is described in an article in "IEEE Transaction on
Electron devices", Vol. ED-32, No. 8, August 1985, pages
1430-1438, entitled "A Frame Transfer CCD Colour Imager with



of picture i nformati on. The shift (and storage) nenber 7 and the shift
register 8 are shlelded fromincident |ight radiation. 35 The
Iayer structure of the image sensor 1 shown in Figure I b.is described in an
article in "I-EEE Transaction on Electron qFV|ces" Vol . ED-32, No. 8,

August 1985, pages 1430-1438, entitled "A“Frane Transfer CCD Col our | nager
Wt 5 Vertical Antibloomng". For exanples reference is nade to this

article for theveetiesl N@pinnommaﬁru Fiy @xanpllelsl-eefarehbe $5rinpasheped

regi ons 3 and 4 r n I u n ens n s, mad
to a folder i ssuegg aégﬁ fg %’g thf’IEI c{ro%l éisr%o ﬁé’ﬁ?‘gtr%g?ﬁét é?‘l’g %es a
Di vi si on, Technkbel st’abprela@pem vediongrl lanpds, F@m itheedonthel of such an
frame-transfer $RRSE" senkdr F-EteLfende 1§‘nfé3§%rd“at ¥ okl EQ@uEQ'ﬂ?rPhH‘Pps

reference n depotes a control erator. which_i s, consj dered
Lo cumnly by BlegPrAares Bafoemnt Lrand, Hikesiols Di§ ieABng| TEERBREAL: 1| po
61, 62, 63 and BdblieapiohiEly, prmﬂflﬁ&&uﬁenhmﬂlmdl“EhgnakaméF%randféfB to

the shift (and §60539°) FEBELe o0, (1P Alddrali3g) SEh nel 25PAELI VEhY-

Ref erences x an he conhecti on” Iea ghal's
i ndi cat e that tﬁ6§€raﬁée|%u@¢¥E4t1Qﬂﬁﬁn9#Qﬁrﬂ\MqﬂtrPé sgsveﬁageneaa§orpﬁb1%h

dﬁt ?It | ed constr gt baﬁsﬂaei-@@ t:@r%ldpél;s:@}ﬂirae@qrgﬂaqlrs t@1f0CP2l)in>3lélﬁld CP4

sni sl gn S Se, Sl gna u Vi ger uratl on, an

conbi natIOﬁJS thgfpegl‘§ i?%?’é éf’n&i 1t'ot{ﬁ egégll dfquefesﬁsggav?%fe%ﬂd

Figure 2 shows fuﬂhenncootrelgsmuﬂagrmramﬂs CP& wactthensbiif2O(ande t for -

th trol 14 El l.agth f
e control siggabgaGl ?Or&ﬁ’ﬁ gf’?*aﬁé'dtﬁﬁshlﬂ r‘%lrs%eraa S-eﬁ 59@&1%2 0

t hese control signals ectro system enot e
as\a part of a §ﬁ§??§¥‘°§?gﬁa¥n‘? cop1ay, @)C‘I’B‘%%’s&ﬁaﬂealﬁér Epﬁaﬂﬁ?als
Fi gire 2 shows SBMEahﬂSCB&tSndJ’lciDett?l‘xatBemws:E tare iimStamiultiphasenfomhtwith

the ynstant st 7 §ggf£? g%%dé’“'rsc? ?\‘[aellpé§ St U1 SFRRAE' bt EOE

control signals Star qg
signal generator 10 for supplying shift signals,’ ‘clock pulse

signals, pulses having a longer_duratlon and combinations
thereof, reference is made to the said folder. Based thereon,
: Figure 2 Shows some control signal diagrams aé a function of
20 time t for the control signals CP1, CP2, CP3 and CP4. In
Figure 1a the combinatipn'of these control signals for the
electrode system (61-64) is denoted by CP1-4 as a part of a
shutter signal (CE1-4; SP) to be described hereinafter.
Figure 2 shows some instants t1 to t7. Before the instant t1
25 and after the instant t7 shift clock pulses TP are present in
U known manner in the control signals CP1 to CP4. Starting from
a clock pulse frequency of 2.5 MHz and a frequency division
by the factor of 4 as indicated in the folder, the 90 phase-
‘shifted shift clock pulses TP are generated by the generator

C

30 10 with a pulse period of 1.6/US. Figure 2 shows from the
instant t1 to the instant t7 a picture information
integration period denoted by IT. The period IT in Figure 2
is divided into a first, second and third duration denoted by
IT1, IT2 and IT3, respectively. Figure 2 shows as an example

3% that the duration IT2 between the instants t3 and t5 is equal
to 4.8/us, or in other words three times the period of the
pulses TP. In practice this duration is found to be optimum



a ¢l ock-pul se frequency of 2.5 MHz and a frequency division by the factor
of 4 as indicated in the folder, the 90 phase- shifted shift. clock pul ses
TP are generated by the generator 30 10 with -a pul se period of 1.6 us. ,
Figure 2 shows fromthe instant t1 to the instant t7 a pi cture infornation
i ntegration period denoted by IT. The period ITin Figure 2 is divided |qh2
a first, second and third duration denoted by ITl, 1T2 and IT3, .

respect i vel y. fergthe effaotstasbanckbaintd [ tidhate descoibeati on | T2

bet ween (he | Rek-adhackarandn bnkSseel difbdfidit. dledsralihh, YREds thr e

“tines the per ul ses In practice ratlon I's Tound to be
opti mum - P FSglFag BPFEC? T%Ptﬂ?@mﬂ%ﬁ?ﬁ&?%uﬁftﬁiﬂﬁ@ Géscﬁpﬁééaﬁeréhﬁafter
in the sensordewbhdbnemrzdnagrcﬁmmbm¢et&&aEﬁéIﬁHStaﬂtem1a1ﬂbmbﬁanbdué@ttHQ

[ [ . Lat th t
nstead of a RRsaBt £3 \nibh phllied b Mo cOEE B ehe Wi sk BRa e i on
| T1. Fi gure 2FapysesBoassehahovsctiaft sthe TRalres Tih havel anudepdithéevesn,
for exanpl e, Qétaeénﬂ@é(r &k &b e | bov rai;dta.tmtfiqtgut&eﬁufiﬁh&gaee% tﬁi\t

f t a_voltage o
barti oul ar aspbe: SOPsERatec? FRvEniIered e KW e AuUPSERBRYLaD of
~the period | Tcoheeping a voltage of +2av.eaapaﬁuicuﬁif pspeett of Nnthbe
cont [ o] SeanaksveRLibA Ehlendbiul fnd &iRurdt {)° 130T ELOB R 10T
i's

t hese contr ol to t presence o ul'ses
as shutter qugﬁgeSF’slﬁ V‘P%""Fﬁ‘%Lﬁ“‘e' Xon exannld siSfharesept- in thy
active for anceheeblogignshsit¢er f2-4 SPhat 1t§1Q;ose,|a§.qr ik Qf,eFl gure 1. The

Pn'ihis case SeppiAebIORERIL PN EUNSKL dhoncl, Thel e PYE ke bBFon o

inthis case W TV sTon Tnto ah ad fon - Q
(1 T1+I T2) andPiesensetefetig PwﬂﬁQﬁlaﬁ1ﬁ5ﬁ3lﬂd1d®h@@rQSZSthteefpukses $P -

denot es i1t egiAt FOGuPE| 3£Sa adhdt ik LGN (T 43t e 160aLE Ve SEGPALR
cP3 and CP4. electronic shutter (2-6, SP) at the sensor 1 of F1gure_1. The
picture information integration period IT is a maximum
integration period in this case with a division into an
édjustable-insensitive_duration (IT1+IT2) and a sensitive
200 duration IT3. In Figure 2 the reference IP denotes
1ntegrat10n pulses at a voltage of +10V at the control
s1gnals Cp2, CP3 and CP4. . :
- The following applies for explanation of the
operation of the image sensor 1 and the electronlc shutter
2 (2-6, SP) active with the shutter signal (CP1-4, SP). The -
starting point is the instant t1 shown in Figure 2. The U
voltage of 0V is present via the signal CP1 at the electrode -
. strips 61 and the strips 62, 63 and 64 convey the voltage of \‘)
. +10V while fhe.signals CP2, CP3 and CP4, respectively, are
30 applied. The voltage of +10V attracts electrons from the n-
regions 4 so that the semiconductoer junctions (3, 4) are
biased. The electrons are attracted from the underlying and
~adjacent part of the region 4 and from the part located
further away if the voltage of 0V occurs on the errlying
35 electrode strip. From the instant t1 photons of the incident
light radiation will lead to electron hole pairs so that the
voltage across the biased semiconductor junctions (3, 4)



The fol |l owi ng applies for explanation of the operation of the i mage sensor
1 and the electronic shutter 25 (2-6, SP) active,wth the shutter signal
(CPi-4, SP).” The starting point is the instant t1 shown in Figure 2. The
.voltage qQf OV'is present via the signal CPIz at the electrode strips 61 and |
the_strips 62, 63 and 64 convey the vol tage of +10|V whi | efth(iO\s/l g??l S ?PZ
res VO ta. + attracts

el ectrons fromthe n- regrons .
are biased. The 8/eEPFEREPARES a@? I‘%.Cf%@)e fnmtm mmmgleyungeandhedgaeeﬂi—ode

~part of the regi enrﬂpandztr@m ine ¢4 tenpcatLdd lérafyhe%u%'l“{a)frleg EQQ{&%" tage

of OV occurs on el ectorode strip From t he insfan

phot ons of the |h %{%ﬁ?"?a‘b‘?%ﬁ VP3RS Isﬁzt?a(ﬂ]etp&nglseef‘r Shenhéntepsity eb
that the vol% agethérbggalhexmm aminnrmaﬂnrtmqnuncml enss(ﬁanﬁér frde .
decreases. The cBpafgge! 988kéts tdee n orres

to a free negatlvg Ee Qe undsér th‘glee ectrode stjre:égg%gg g?ﬁ 6%11 gfh‘%ﬂ‘{' §4
to say, with fred cﬁ g" E\%‘P(Et%z'present t here whose size depends on the .

intensity of 5 the Iocaﬁulqummﬂyaruhe v ldagat ben- Sanghéﬁ Irfé@ego f{ee

har ge packets o yﬁg@lg | ecCt ri 62,.63. a at the

?ngt gnt IOt2 Subséefﬁéett t#ﬁ\:}‘%ﬁeteggetroo%% %&i tE%Séa BEtafty ggal °‘é§%%‘f"?%’é’
strips 61 td%64 %& th’ée’t"hb‘f%]nt ‘%I?nsecﬁta%'@umlthysomﬁceal { dnédrdraxin "2 become
transi stors withcondueebnd aflethytaldha%glée%meEQEGHEt §:1 §0 ;pagr&tp& ed, at

t 2 ) red at. the sem ctor unctj ons :
gggggfel ﬁgz E)een g venlﬁj‘{c'em{cfﬁ{"“ItT:E rgrﬁnt é°f’ﬁst( 3 28 %%‘l%mﬁ’%%tléﬁ'ﬁ heen |ge1ven
charge connecti obd that frop thenhiosteotr &3t tanﬂharenbtmt\du otHdechldrge
cokgduct i ng st at eccir[xﬁi&ﬂi‘tﬂad nst,ant, ), c%bbgt cBEEEhE Ola PAIUCRILAY RNU'S

are i.nmedi at1 d&ﬁ({eted At the i nstanpt t tate descr

rekerence to i nsSTRAUTHS shake frongdhs ing ?HE F# ghvhikteplagtornss
re- bﬁutlated an#pduced by photons are immediately depleted. At the instant

- t5 the state described with reference to instant t1 is
present again and the light integration is re-initiated, with

the instant t6 corresponding to the instant t2.
20 - From the instant t7 the charge signals - n

cbrresponding to the charge losses occurring at the
Semiconductor junctions (3, 4) are shifted in known manner-
as charge packets along the regions 4, from below the
electrode sjrstem (61-64) to the shift (and storage) member 7.
25 The structure of the image sensor 1 with the
'descrlbed layer structure and doping concentrations leads to
‘an electronic shutter (2-6, SP) at the picture pick-up device
having a satisfactory operation in practice. The charge
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losses across the biased, photo-sensitive semiconductor
30 - -junctions (3, 4) and the free charge packets corresponding
‘thereto under the electrode system (61-64) are replenished or
depleted., respectively, during the shutter action.
' If the picture signal occurring at the sensor
.output terminal 9 is”used for television -display after signal
. : 35 processing operations which are conventional in television,
' the picture ‘pick-up device forms part of a television camera.
A further possibility is to process the picture signal -
occurring at the terminal 9 to a signal suitable for



theé instant t6 corresponding to the instant t2. 20 , From t he
instant t7 the charge signals corresponding to the charge | osses occurring
gt the.sem conductor junctions (3, 4) are shifted in known manner as charge
packets along the regions 4, from below the el ectrode system (61-64) to the
shift (and storage) nenber 7. 25 The structure of the inmage: :
sensor 1 with the described |ayer structure and dopi ng concentrations Ieda§'

to an el ectrogipenbubyeaphlc 6d1§ﬂaﬁtsé hfnapu CEHH E;'):.Q:‘t‘ﬁ'i‘euﬁe@@\ébcfoPﬁ¥ ! 8%1-@

satisfactory operation |g grac The charge | gsses across bi-ase
phot o- sensi ti Y& 8eftPERARR 5?p]§b° C?J'Eﬁﬁ,"’ll%? @®ic ?%“Paﬂ\?mpﬁé fPeé“EHB‘Fﬁe
packets correpperibajgitheist bouprecesdhetled qrictnde sigmah £61a64) are.

repl eni shed opheeebsspﬂlcr8§p§ﬂaé/e}é(co§alﬁﬂp{]% Ehat) (el h12E00R"py LK, Ghe

pi cture signal occdrr e sensaor

tel evi si oh di ésvayeafpémswgﬁm oB phetramanhis Gemexa a8s ankiick-ape
conventional membekeVIRESS, ai'éeoﬂ:@ﬁ Ltﬁdixéééﬂbéﬂizé&xwp%%t%%&%h@é” of a

tel evision ca A furt OSSi |I|t iS to e i ct nal j

occurring at ?Engg%ﬁ?ﬁal af g gﬁﬂ%l |q%ﬁﬁ qe %%ame §QEPﬁg %@gh%%lc_

di splay so thef the pragersenser c ¥ithetpamiaki-uwp meth.oghaphtoregeer a

as a pick- up merbek. aﬁdfﬁﬁéhﬂilf@sﬁézﬁéﬂéﬂ’ niehded rtfh%C%i%ctt%E@bCEHﬁ@tgfgna'
C

For ms. parB of (4-BhocBr sk b cahEl L2ed i Jha casehammenct pagrenare of ton
pauses betmeenepbndmggaﬁbrcobtmim:hgmﬁhefﬁhaﬁgau;dhnyaﬂlba descslbed dtane
rember “and {noCLf phErRLoRIS, SHERRL: il Whe B AHS WRRERID b1 bR0c3 ! 480
may be ut|I|ZEHOFﬁgFﬁEhéﬁsée%@réﬁRﬂcﬁh%u#WQ:mﬂﬂhﬁﬁﬁ ﬁger@ﬂeemed»nthSthe \o/
charge connectlefr{Rg Spefatdédn hedh B pdd fdemtd WY RYp197dgt BReSERLBEEr |
menber . Pﬁlorsggngﬁe(CP1 4, SP) to the electrode systems of both the plck-

‘up member and the storage member. In the case of a

_photogrqphlc recording there is still another solution for

the clearing shutter action by applyihg thé shutter signal

with the shutter pulses of opposite polafity to the substrate

20 which is common for the pick-up member and the storage
member, '

25
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phot ogr aphi ¢ recording the two menbers are cleared. This clearing aperation
can be perfornmed by applying the shutter 15 S|gnal (CPl 4, SP) to the

el ectrode systenms of both the pick- up nenber a

the ‘case of a photographic recording there is st Hﬂf?on for

the .cl earing shutter action by applying the9shutterc5|gn he shutter
pubkses of opposite polarity to the substrate 20 which is connDn for the

pi ck-up menber agfaiig) St or age nenber 25 30 35 -9 * C L MS *

CLIAMS) 1. A devi cl.udi pg_a_solid- state I rage sensor

~ which conprises, in i‘s %‘B"TF‘)I’EﬁCFP E§Y’1c§t’é% pding g SOLIEREYS nts for
converting (in asgilsmwla'c.hrrprmomﬁa semiodrgigetadri subspeatieqdpidtnes dent

adi ation into ebf‘&é—hbcel ] ?oxb}éo ﬂ% 95 3851 RGEOS R

sem conductor junctions, Bara -1'n, series-out s regi ster

coupl ed thePfeto FBWBWP@ %*Wn"@dﬁﬁé‘%l %ﬁl%l%ﬁd?eﬁl sdntrol of
cl ock pul se si gnah&gsumﬂsee(bcbyssabﬁahﬁdrMSbm@tozggﬂﬁt&w)ai&dJaa sensor

out put 10 ter ”b&aaufai)r npré)e\ﬁ —%ﬂtasrﬁf’gt t%&* %%daﬂq? an e% ectronic

shutter which is acti vi‘a a charge con |on S0rE pICk up
el ements during @W@Yt%fbmgtm%simﬁ#nﬁ!ﬂ%m thﬂt@gtmh ofi gdeck muilgaunder

tﬂe co?t rol gf aSt & Qduppl LRy %ue&kksﬂ éazgnélhgas&aﬁ&ql téltagga{tsog ?@é or),
characteris in e..Sensor, yer structure o

| east thr co ayefS n'bf‘a%\r}ggrﬁ’r h‘a‘lﬁ‘@t%rp“%‘ir@r ?laﬁ"abf aﬁgfa\“r StecthGCEEY
type, the secondwmmoss teet tendia tai tzluaxgetc;qnaecandntdteﬂie piad:turerpin:k{-up/l ty
Lype, Tespect|vebyenetitd Rty SURSE' 8¢ en0lpilABRMiddokmleiby P STl ggpduCt or

mat eri al accommdatl ng stri p-shaped re ns of a ternatel h oped
segond 20 andPegiog] (W@ﬁé%heo‘&%ao]f P s%%fﬁ'@rs%l@éb 1613 %F’é@i al an
one si de of sai dcantisl rsighal igensaitor) ,sditdtattdrdsédidnr @@icon®e HhadehSensor

g 15 has a layer structure of at least three layers of a semiconductor
material of a first conductivity type, the second opposite
conductivity type and the first conductivity type, respectively,
with the substrate of doped first-type semiconductor material

: _ accommodating strip-shaped regions of alternately high doped second

' 200 and still higher doped first-type semiconductor material on one
side of said substrate, in which substrate the regions of the
second conductivity type extend to below the regions of the first
comiuctivity'type_ and have a decreasing thickness in the proximity
of the central axis of these regions and in which an electrode

25 system directed at right angles to the strip-shaped regions is
present at the picture pick-up elements of the image sensor, and
that the electronic shutter is rendered active by the application
of a shmtter pulse as the shutter signal durlng the said picture
‘information integration periods so that the charge commection

30 occurs as a conducting comnection between the strip-shaped regions

| of the first conductwlty type and the substrate of the first

conducl:1v1ty type.

CC



'second gonductivity type extend to bel ow the regions—of the first
conductivity type and have a, decreasing thickness in the proximty of the

central axis of these regions and in which an e tem
~di'rected at right angles'to the strip-shaped re mﬂu(m'ﬂ'mug!e 'at t he “
picture pick-up elenments of the inmage sengor, and tRattthe ronic »
"shutter is rendered active by the application of a shutter pulse as the

shutter signal durjngathe.§ad ek Tplbdiba e ih¢éRghat i on periods so':

that the charge connection 30 oCcurs as a cqnducting connection between

the strip- shap@¥rpefresed dn HRE the SRUtEen dydse Jsiappligb taallt he substrate

of the first cawumdewslwthymd?éiectroae SYstén PCEHe pidHue pipkdgyi ce as
clained in O aj Hrrch tﬁfﬁg% that the shutter pulse is applied to
all electrodes of the sali tY system at the picture pick-up elenments
of  the i mAge sensod. B picture Plgk—un devdceas plaiked jnd@divel as cl ai med in

Caim1l, char 3&%&5&@&45@ ihN@att AR ShEL 'pulbe S8 dpp188P kb athe! Suishfate
substrate of t éhengﬁg sensor. 4. A picture pick-up device including a
solid-state m%fg g% SRS %N el ectroni c shutter, which inmge sensor

conpri ses 10 pi cnura pmttqre:mek—ewdﬂvacéamcmﬁmra sopid-statgeitageadi at i on

into electric gharge Si 5%‘!]_.&??? Rhgdrage gn%?t}t n peri od,
and a parallel-1n, serl es ou reg?ét@? coupl eg g@@?#&
subsequent 1y tPW%IBiF]ﬁ'glPt BLerents é@rm dngldesk SedighiopuintPer ni nal
for providing @d@tﬁi@bﬁaﬁeggfdnaléhﬁ 4 rpaeader 1ﬂi5madiﬁhnﬂrté@ﬂﬁﬁoﬁ he control

of clock pul se_si.gpal_s su d. by a_caontr enera t he

el ectronic shu¥Té 88 ‘3381— %er&ﬁ%‘oé% %Bgﬂ tr? agompﬁigd pi cture _
pi ck-up el ementlerdte |fng subpemuenbly tthwqiemtmgethmﬂmmatsmalmttegar ation o/
period under tééassPr&ft-?xér%nﬁ e{:ro%h&ﬁi_‘;l a PieBeLdidhan | NBieCORhERLr S gr@

generator,. 20 characterised in that the i nmage sensor ses a
sem conduCt or RIiRStEeE e W%Pfc%cm?t%}%%é%aﬁl ng

strip-shaped control sighal generator, the electronic shutter being active via a
charge comection at the picture pick-up elements during a part of .
the picture information integration period under the corrtrol of a
shutter signal supplled by the control signal generator,
characterised in that the image sensor camprises a semiconductor
substrate of a first conductivity type accommodating strip—shaped
regions which are alternately of high doped second conductivity
type and still higher doped first conductivity type, in which

substrate the regions of the second conductivity type extend to

25 below the regions of the first conductivity type and have a

decreasing thickness in the proximity of the central axis of these
regions, and in that the radiation—generated charge signals in the
Pick-up elements are’ fdrmed {dquring the picture information

integration period) in the regions of the first conductivity type

30 below an electrode System which is _tranéverse to the strip-shaped .

regions, and that the control signal genefator supplies the shutter

signal as a pulse during 'the_ said picture information integration
periods so as to provide the charge comnection as a conducting
connection between the strip-shaped regions of the first

20 .
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regi ons which are alternately of ‘high doped second conductivity type and
still higher doped first conductivity type, in which substra
of u@e second conductivity type extend to 25  bel ow egi ons of the
first! conductivity type and have a decreasing thlckne ﬂﬁv &H!ﬂ’ ty of
the _gentral axis of these regions, and in thaf the ra

charge S|gnals in the pick-up elenents are forned (during the plc fure

i nformation integgaidy he regions of the first conductivity

type 30 bel ow an eaelc‘{lr gd%%y?{& hﬁ\ﬁ‘ ke of e, Eirse qapduetdvity type.

stri p-shaped regions, Sané Pirture jpdck-omt d@tlcelsgmetamﬁzm&awlae%ﬂl%%ﬁtﬁhe

shutter signal asnﬂkﬁﬁhﬁﬁtQQHgﬂg,hh@r | ;or %tlon i ntegration
con

periods-so as to provide the charge connectlon as ‘cting connection
bet ween the strip-shaped fegions of the first 35 11 conductivity type
and the subsirate of the first conductivity type. 5. A picture pick-up.
devi ce substantially as described with reference to Figure 1 or Figure 2 of

the drawings." 5 10 15 20 25 30 35

10

g 15
20
25
W,
4
30

35



