;e3eQ 6DT$k 1 | MAGE PI CKUP APPARATUS AND SOLI D STATE | MAGE
DEVI CE BACKGROUND OF THE | NVENTION Field of the Invention The““ EM‘““‘
and

rélates to an electronic still canera and to an i mage pickup

a solid state inmage pickup device which are suitable for use in a5
el ectronic still camera. Description of the Related Art Recently, the
el ectronic still capgrari $1BRIPIABPARATUS ASNE SOLIH STATR I¥Ree pickup
device, for exanple, a CCD which i 1oxuraliEYIfa® use in the electronic

still camera, a device of & SNt CRaRNENRe@eYbge Oof a progressive
scan have been proposed. Acmg—t—ﬁ—f—he—?mﬁfe—l-a’rﬁ'ce, an interval in
the vertical @idiertdond Baiagsyn pi xel s and an interval in the [ateral
direction areegualizedand—it—s used to match an i mage pi ckup signal with

a signal for a nonitor iy g RENSIHR r EDAPeE efo &6 COI e Bigoih Dc asD whi ch i's
used in a conventional video canera or the like, in order to generate an

out put si gnalcafermn dmi erd ane inypes @sEcllpwppardtgs 280 shsobhed are
accurul ated for 1/60 second (one field), the charges of pixels of upper and
| ower two adjsicere imams mirckupatkwite wihieckhargesubtabhe fow pixels which
were read out are mxed in a CCD for vertical transfer, a conbination in
the vertical ahrelqgtoreofc tel t1wocphaeds to be mixed is deviated with
respect to an odd field and an even field, thereby realizing an interlace
scan. 2 ARSI IREID UcHhe &P ake@c®TBn accunul ating tinme is equal to
| /60 second, as conpared with a franme accunul ation type of an, accunul ati ng
time of /30 second, arR§GRIe i K %%e%tﬁ%{”r‘énthﬁgeC@&‘ﬁr%elireferabl y
performed but, there is a, di sadvantaﬂf such that a vertj(cal resolution is

| ow. Ther ef orREILHEIED i85 bt S € abF R8s EAIF MByE PP cREP S8vi ce of the
el ectronic stf' rI c}g@fé Aés é&}?m%lirghF%g.sgi}i?%ggr%gr Sea%grﬁg essive scan
nd t he

system i n which charges ‘are atcunul at ed fOr second” a char ges of

all pixel s areLogsnendent v readeout ui kboybenbil ROshag: been: pfoposed.

According to such a system eterioration in vertica

resol ution cagnd®e; PAIGYEN &8ss d N REGeEsS PyBULBEA ﬁQvE”BQ@nD%EJS}Q@sééiQna! from
the i mage pickup device, a tine that is twice as long as that of the inage

pi ckup devi cend¢@srdheg vislegh€aspiar seDat oNed, abpventerngeded onethe
assunption that the nunmber of pixels is the same and a clock for reading
out is the sanertMiae dpeecfical by sgpakeny, pareisngedpeckiptergabl at a
period of 1/30 second is generated. In case of the electronic still canera,
in in the lateral direction are equalized and it is used

to match an image pickup signal with a signal for a

monitor for a personal computer. According to a CCD

which is used in a conventional video camera or the |

like, in order to generate an output signal of an

interlace type, as shown in Fig. 28, charges are

accumulated for 1/60 second (one field), the charges of

pixels of upper and lower two adjacent lines are read

out, the charges of the two pixels which were read out

are mixed in a CCD for vertical transfer, a combination

in the vertical direction of the two pixels to be mixed

is deviated with respect to an odd field and an even

field, thereby realizing an interlace scan.
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order to focus at the tinme of photographing or adjust an angle of the
canera upon photographing, a nonitor to display a pickup image, for
exanple, a liquid crystal monitor is frequently provided. The Iiquid
crystal nonitor usually displays a teIeV|s%gn i mage by a non 3 interlace
scan of 1/60 second. Therefore, when the iTrage pi ckup signal at a period of
| /30 second is supplledAasomﬁlms tto theh iaq@idd,cryistcal amoni tor, an i mage as
shown in Fig. 30 is derived. To avoid such a phenonenon, as shown in Fig.
31, for a liqécguamisitanansaineod s62dvatl it Aeddssacpnde eonwempag eidr ane
rate by a VRAM 8VId€O RAM 61 (or frame nenory). An inmage pickup signal at
a period of |M3 hsécéﬁ@”ﬁsa§ﬁpﬂpﬁéﬁlpé @ evRAMas agsdmi leddNanttdMeace
signal at a perl | / 60 second is generated as an qutpyt. As nentioned

above, the |n€§e%p@ kG5 C@&F c8Tof MERE Pr&THEs Sivé §@§ﬁoPyﬁ@qg§ &Gt abl e as
an i mage ck device f t he Iectro camer ect to a
poipt ?ha?lthﬁpngékgaﬁ #éé&ﬁﬁ? cofed @ﬁ&:%%9%ﬁmﬁﬁﬁa g&%ﬁ%ﬁ%?ane rate

is changed in t IS e i e pICkUp i,na rdlnary
tel evi si on nnngtor ha%e%evgs%écarobﬁg%gsﬁp Pt hat %? RAM gFeaQFFane nenpry

i s necessary andt he ggsts hio%€ syuFYLEReS ’ass'af}lc‘%frrf Efes 1%%”’& il e camera

has automatic control appar at uses such as auto cont P apparatus

automatic irigheoRh ok RRR! %ttliii U@ i T e bahnee ﬁowgol sappar atus, and
the |ike, there occurs a problemsuch that since a period of an output

signal of thetheRgeoRieCkup pdeyiressive GRGN &yRSRONSE whRREd Pfarlle

aut omatic control is made sl ow. Further, there is also a problem such that
a notion of aarienmageunileh eids fdtrspl/ape@e@mﬁdwaumruhteorcuasgmt of ad1snoot h.
As a method of solving the foregoing problens, a data rate of the output
signal of thepisede pireklipddpendenitsd yr aiesed.outhen thotltook xfimggh@scy i S

hi gh, however, problens such as increase in electric power consunption,

i ncrease in cosen piopasts .whtrchogde ngséd, sdeters cattieon iad tHoNaghat i o, and
the like occur. Therefore, the method of raising the data rate of the inage
pi ckup S|gnaItP§ @ﬁpﬁéﬂ@ﬁaﬁﬂén OBJ FETS 1AND RY iom FHE PRVENTION It s,
therefore, an object of the invention to provide an i nage pickup apparatus
whi ch can outﬁﬁﬁvgﬁteﬁagé“ppéﬁﬁp §Pgﬁ§¢9§ﬁ é“hﬂ&ﬁg§p§é R Fd90 dlosi ng an
advant age suc% thaé a vertical eso utlon is Q ‘ rebytuakln% a VRAM
unnecessary. AfSth PoBf"8de 8f-C Ve oft i bﬁ vitde "4 SCéige pi ckup

apparatus in yh a3 BlCkyp '1%%8;%'(‘5)%6@1%0%%%‘1 de0 /R F RGQ %'&%o”eo“ “m or

e ?*
when data is read out Tromthe recor eriod during

di splay of a pBpkkar rdinsarpear 360 he HJIUJBL fh t%tel lals s%mg;tt%rn Ql?.laecct of
the invention is to provide a solid state inage pickup device which can

out put an i mgaepntitR rsiognali xall sa iki ghespeat aMecer dlrek o first
enbodi ment of the invention, the above objects are acconplished by an inage
pi ckup appar areaddéopioiusi ig: the same. More specifically speaking,
an image pickup signal at a periocd of 1/30 second is
generated.
In case of the electronic still camera, in
order to focus at the time of photographing or adjust
an angle of the camera upon photographing, a monitor to
display a pickup image, for example, a liquid crystal
monitor is frequently provided. The liquid crystal

monitor usually displays a television image by a non-



5 a progressive scan type solid state image pi ckup devi ce which can operate
in a first image pickup node for performng a reading operation of pixels
of a first nunber of lines at a first period and a second i mage pi ckup node
for performng a reading operation of pixels of a nunber of lines smaller
than said first nunber of lines at a secoBd period different fromsaid
first period; inrege aglegBalanf @fMingonearsntior Toercligran whege tdiegnal from
an out put signal of said solid state inage pickup device; an interlace scan
type di spl ay reage wiicklupcan gdadpbay aaperiage ofi grdld seceinded sf r om sai d

i mage signal form ng neans at a period concerning said second period,

st ori ng neans sfupplgedr iasg isaild itwagbesilgnalid swiysthilngomedrs ,f @n swit chi ng
a connecting relation anong said inmage signal form ng nmeans, said display
means, and sailflagto@isnghewand nsdigs 8 émablegizedr andPer Vel ds&UEhi rage
signal between any two of said inage signal form ng neans, said display
neans, and saP8eSCEENRE nB&nSho¥dntPol ifeand roperabl & 1@yitnicEivateéla fir st
recording node in which said.solid state i nmage Sickup %evice opergtes in

said first inﬁ@@lﬁpékégrn&&eésaH8C§§F&r§wFPc PRYShtafs IE8ARe S EsQYd i mage
i gnal formi id. stori f t f.said i

Sranal forming GRATP (AcRRishet G T.TSA0RS gLst e a0e ol seal g | e
recordi ng ”Ddﬁgégugrgﬁgnﬁﬁ' tsg'hgrﬁ%gtgﬁ;gggﬁ RL.ekup 9%¥§§§3ﬁ8%53§%5 n

sai d second i p nmode and sai ng means, ate

foll owing Storageahusahd Jhiige n81dnalk r1ta.cS 2l gk 0Lkng JRaNS B said

first recording node, connects said inmage signa orm ng ans and said

di splay neans jar¢ di-scgunect gesaird kg shopakpherm ng neans from said
storing neans; processing neans for receiving said i mge signal fromsaid

storing neans and processi R@n$dbdedmagevel giak tAagenghakepa deracessed
i mage signal, said processing neans being coupled to said storing nmeans by

a dedi cat ed coafmihiec dtricamn elsisikeapatin frypm tilke sodfmabiiecatsi an limalgecoupl i ng
said i mge signal form ng neans to said display neans; and recordi ng neans
for receivi ngpraadust deiviiges aifd tpeoedsséd onrege tsilgnakme ras wittér ei n sai d

i mage signal is processed and said processed i nage signal is passed to said
recor di ng nmeadgs@ecitngosai @osatondatetbedivegtivde seck lufaonwtiisl e said

i mge signal is being processed and said processed imge signal is being
stored the ouPﬁ@P-in%@@edﬁrsaﬁénFﬁaééepﬁé@Wﬁ déveceSch aﬁée%hdﬂn on said

di splay withoyl Lhe use,of 13 pufLer,, Acconding 1o 3 sgeond gibodient of

television monitor, there is a problem such that a VRAM
or a frame memory is necessary and the costs rise.
Further, since the electronic still camera has
automatic control apparatuses such as auto focus
control apparatus, automatic iris control apparatus,
auto white balance control apparatus, and the like,
there occurs a problem such that since a period of an
output signal of the image pickup device is long, a
response speed of the automatic control is made slow.
Further, there is also a problem such that a motion of

an image which is displayed on the monitor is not



— —  ~ 1

invention, there is provided an image pi ckup apparatus conprising: a
progressive scan type solid state i mage pi ckup device which can operate in
a first image pickup node for perform ng a reading operation of pixels of a
first nunber of lines at a first period and a second i nmage pickup node for
perform ng a reading operation of pixels of a nunber of lines smaller than
said first nunber of lines at a second p%riod different fromsaid first
peri od; inegmostignal form ng nmeans for formng an inage signal from an

out put signal of said solid state image pi ckup device; storing neans for
storing the i mage sighala metduuplohgekrmadihafiatedsindnnected to an
interlace scan type display neans which can display an i mge signal

recei ved fr®RPRAFEST nAgedsd giglie fof niRy qrlamidt ati HPerdbdt it nd®ddf ng sai d
second period; swtching peans, for switching a conpnecting relation anong
sai d i mage Btghap ‘fi%Yh?%gl?m%‘?fs?e ai dFupt i PP TermsEeT@hd Sai d stori ng
nmeans bl e a transfer of sq%d i mage si gnal bgfmeen.any two of

sai d iﬁgggsgigggrg?B?ﬁ?ﬁg eSS al Yt dtipl 1R ¢ ?_%ﬁﬁF%%jd_stor!ng
means, Conté%q?{m@gﬁsﬁ’ﬂgf.c u'g if]x?cxl@é§é ale g didster |%‘O§§“w 1 fpde.d n whi ch

said solid state rnmage evi ce operates in'’s I rst” i mage pi ckup
node and saj degW 0L PRYo PRANS: CONNEAY Sratio, and the like occur.

Therefore, the method of raising the data rate of the

image pickup signal is unpreferable.

OBJECTS AND SUMMARY OF THE INVENTION

It is, therefore, an object of the invention
to provide an image pickup apparatus which can output
an image pickup signal at a high speed without losing
an advantage such that a vertical resolution is high,
thereby making a VRAM unnecessary.

Another object of the invention is to provide
an image pickup apbaratus in which when a pickup image
is recorded to a recording medium or when data is read
out from the recording medium, a period during which a
display of a monitor disappears can be minimized.

- 8till another object of the invention is to
provide a solid state image pickup device which can
output an image pickup signal at a high speed.

According to a first embodiment of the invention,
the above objects are accomplished by an image pickup

apparatus comprising:



said i mage signal form ng neans and said storing nmeans for storage of said
i mage signal in said storing neans, and to imediately shift to a second
recording node in which said solid state i mge pickup device operates in
sai d second i mage pi ckup node and said sw tching neans, imediately
foll ow ng storage of said inmage signal into said storing neans in said
first recording node, connects said i mage signal forming means and said

coupling terminal azg}gro s%fb%@@a%ct esr%ﬁji Qaée%geegpﬁélgflagfe}/i%ggvgjcﬂgm{@ﬁ eifnraom sai d

storing neans; processTng means fTor recei Vi si gn rom said
storing . £ aid image signal t erake. a processed
Timge o iy mEEHRLEERIC I et ARARE R ior ol R LR R RPN RETRES RS by
a dedicate%ggognqpigationdlink ggﬁgt fr9n1t e connunlcatioq.Iigk.Cﬁquing
sai d i mag® U ERATY 5 ARG B PEEP TRiG I PE TSR ALUNS SRR OO PEPRS T Areans
for receiving and storjng sai rocessed i mage signal ; rein said,inage
si gnal i s“bngfifé’z 2188; ¥ Herg]& aglrtﬁ'ﬁté’é‘g’i?ﬁr ‘%ﬁ‘ﬂﬁ%‘%é“i Sﬁ??g pF‘%"‘%ﬁ%?@?f%‘Bn sadg frst
recordi ng means during said second recording node such that while said

i mage sigHQF%Ps bei ng processed and said processed i mage signal is being
stored the output inmage of said inmage pickup device can _be shown on said
di spl ay wit hout them@g%ﬂ%wal formiemasans i fsmingay imgsesignil Famarigmuhasnal of t he
invention, there is_provjided an inmage pickup apparatus conprising: a solid
stat e i madad pelidatge eagp piskyihdevifecan operate in a first image pi ckup node
for perform ng a reading operation of pixels of a first nunber of |ines at
a first period and a1 i8eesdcanytrppedijplaykoganswtishican digge¥ arimagysignal eadivad
operation of pixels of a nunber of lines smaller than said first nunber of
lines at &Homeseishithapesigsd foginfnigeneans atfaperivdeinderhingstiderondderiddirage si gnal
formng neans for formng an inmage signal froman output signal of said
solid state i mage piteringmedey/focstorisgsait imrggsigsilgnal f or mi ng neans i ncl udi ng
a lum nance signal formng neans for formng a digital |um nance signal of
a first clock rate s¥itchin nreas for dwitshihigla chrmpatitigre]atioh pmbngsaghialagefigsdi d
solid state i mage pi ckup device, a chrom nance signal form ng nmeans for

form ng afdining @mbans)waidrdispiayaseads, gidtaiddtorthpGh @tk sé & 10 eadbl@a trakfes af ghid i r st
clock rate of said first bit wwdth fromthe output signal of said solid

state i magfageistdtidpbetiesch @y tvad 6t said b id SHn@K@FmIngmdabl, kdiP UeKlay refid| shdtkai t al
| um nance signal and said digital chrom nance signal 7a and- generating
the mul ti ptloﬁx%fheslilsgnal on the basis of a clock rate which is 3/2 tines as
high as said first clock rate; display nmeans which can display an i nmage

signal at a period gnisBhéInSEBpsActoSBENRY PR HERHinShodd i WhidhanRl sbRd stafeor i ng
sai d i mage signal

image pickup device operates in said first image pickup mode and said switching means connects

said image signal forming means and said storing means for storage of said image signal in said

storing means, and to immediately shift to a second recording mode in which said solid state

image pickup device operates in said second image pickup mode and said switching means,

immediately following storage of said image signal into said storing means in said first recording
mode, connects said image signal forming means and said display means and disconnects said
image signal forming means from said storing means;

processing means for receiving said image signal from said storing means and
processing said image signal to generate a processed image signal, said processing means being
coupled to said storing means by a dedicated communication link apart from the communication
link coupling said image signal forming means to said display means; and

recording means for receiving and storing said processed image signal,



!

swi tching neans for switching a connecting relation anong said i mage signal
form ng neans, said display neans, and said storing neans so as to enable a
transfer of said i mage signal between any two of said i mage signal formng
means, sai d display neans, and said storing neans; control neans operable
toinitiate a first recording node in @hich said solid state image pickup
devi ce operates in said first inmage picCkup node and said swtching neans
connects said i mag i L, £ orm.ng,means _and i torin ans.faor _storage
of said imge si gn%h%%e%{]%éc} %1%§%51?¥le pr?%%ﬁss?? a%‘?l%léjgr%f:mm%idgléig%l?f aé Hipfafse%lo a
second recor.din de in which.said solid state i ickup. device ..

oper at es P g KrdBE Brir AHERERIT B o o€ sich ABF pRUg P i e i
imedi ately foll ow.ng,storage of. said inage.signal into said storing nmeans
0 sai d FISREPIPESEIANG S BREC s Re tiEnal §iq’&“1grfgt§@] Gp grant I’F“&g%’i’flrf@‘d #s and
sai d displ, means and di sconnects said i mage signal form ng neans from

sai d stoﬂ?ﬁémﬁ@éﬁgFmﬂ¥6g€§§Pﬁ§”%@@N§YPHPNFQE@PQP youErd i mage signal from
said storing nmeans and processing said image signal to generate a processed
i mege signal, said piocssaifng #BaRSshebAg &fYBhesehe sai@hstoring neans by
a dedi cated communication link apart fromthe conmunication |ink coupling
sai d i mage; 5 ghal of Or Ml Hge NEANS 10 S2b¢li dbgPhAYi MBSASH i @A recor di ng means
for receiving and storing sald processed i mage signal; wherein said inage
signal is psesesees adwpsasdngrocessed i mage signal is passed to said
recordi ng neans during said second recording node such that while said

i mage signal is beiapgogpesoive seatyprolidatd iigeeitapdevicghicts t@ivpkratesinhei ng
stored the output imge of said image pickup device can be shown on said

di spl ay wirkfiglabe plaRuprE8detor Ferfduhingfa readintlopfation of pigelt 6f AfidsOiiiniter 6faRehirent
of the invention, there is provided an inmage pickup apparatus conprising: a
sol i d staffrsd JER8 aRd & KdeBndRYAgE Bickd)) MBISRPpEREMA S fefify defatibn bIFigEls BE £KUP
node for perform ng a readi ng operation o? pi xel's of a first nunber of
lines at @prfyef 5f1iRE5mAkr ARY s FESE ABKb LR UGt G KERnAPER If BiferBR HoR Sid Grsf
readi ng operation of pixels of a nunber of lines snmaller than said first
nunber of,lipes at a second period different fromsaid first period; inmage
si gnal fé}nidg means for form ng an i nage signal from an output signal of

gnal o means for an image signal f: |
el uding a | um nange s R At of R TRGRR HRA) Lo D TR e

signal of ?d{oﬁi%l%@arecﬂ'n%g L ede?rf o2 first bit wdth fromthe output signal of
said solid¢ state I mag %lc up gévice, a chrom nance signal form ng nmeans

for formng a digital. chrom nance signal of a clock rate of % of said
first clock rate ofs_%§%11 g‘e%‘sr@fsgﬁl?gt\%‘mga?%efs‘rg&%ﬁhe out put signal of said
solid state image piblpihededins widdds Sorfibdtéd Blaf XiErld®Ecal e dRpBYindns al d
digital |unminance signal "and said digital chrom nance signal and generating
the mul tighexesh &ikg ighet Biend 3R e@froR sGleaKed Pl ORhD nledns3t 2 phiid®s as
high as said first clock rate; storing nmeans for storing the iInage signal

a coupl i ngykBhfeRald sWidingRelicy; connect ed to display nmeans which can display
an i mage signal at a period concerning said second period; swtching neans

for switching a cogmmhgglg&%'ﬂémhg@wm&@ﬁpg leMRGE a4 i{nqgcn;i jeans,

said coupling termnal, sald storing neans so as to enable a Transfer

ai d_coupling terniha g feans’ S0 as. | ,
i A coupl T AGErARAL sal1EOUTER el M ks SBGE LG & R PETRRECTRAISL
sai d co erm . of Mg ‘meds,” and “cont rol eans "oper a

dovi ce. opii SRRt B P bR R ADLERAR bR ol ShBle LfFREL ML
connects

said storing means;

control means operable to initiate a first recording mode in which said solid state
image pickup device operates in said first image pickup mode and said switching means connects
said image signal forming means and said storing means for storage of said image signal in said

storing means, and to immediately shift to a second recording mode in which said solid state



7c said image signal formng neans and said storing neans for storage of
said image signal in said storing neans, and to imedi ately shift to a
second recording node in which said solid state inage pickup device
operates in said second i nage pickup node and said sw tching neans,

imedi ately follow ng storage of said 4nmage signal into said storing neans
in said first recording node, connects said i mage signal form ng neans and
sai d coupimagg pickupridévide cpadted irs @i deaidSmagd slckupagleshd Bad switshiigigeangans from
said storing neans; processing neans for receiving said i mage signal from
sai d st or initgediialpFoliowin PtORLS S Akl iﬁl@%éjm EiEREe SidEicingtfege il fstdeqrdsgssed
i mage signal, said processing neans being coupled to said storing neans by

a dedi cat eﬂd@e,mmwrs@aa liffpel sighk] BRMANE nfehMnt B8 COPIMP et inaPahdl distknigeeyp! i ng
said i mage signal formng nmeans to said display neans; and recording means

for recei viingn#adigahigbinify fRALE RNPGESSGh ABGE Signal . wherein said imge
signal is processed and said processed image signal is passed to sald

recordi ng neans durﬂrgl&sﬁ Iqeaglgg(g} émrg%o%ﬁf g&éﬁﬂﬁﬂafd@&n \g@r}el

i mage signal is being protesse I mage si gfia e|n
stored th

di spl ay tﬁ%&%’@%ﬁ TREE el gfr%f%?%ﬁ%%é‘déﬂ* 8%5'5 %ﬁ%fﬁ&ﬁ%ﬁm £38t ¢ he
i nvention re I rOV|ded a tate Lomge. of a
interli nebosufset et(r)nsalco pr I%‘lcaﬁls bya ma g(fcqtmmm?c ﬁ ar?g%c’gﬁ i c are: ion
arranged ig# n?trlx fornra f|nto mhlch t(g hts transmtted through a
pl ural i ty Bf “®BIBE 5% {pagp & %rﬂméglé’e‘?‘“éﬁ %‘SR TRES t| cal direction at
a period of N (N is a natural nunber) els ar n rtical
Cronsfer unit for tdRGRERERCETERYbs LS e S GiRiR 1y o

phot osensors w t hout, m xi ng.charges fromthe Bhotosenso S continyously
arranged in the verVhgsPsy r%%&e.%ﬁeal is prgeegsedand Sl pracesspd ipaes i lipasﬁ‘;upl ed

to the vertical transfer unjt, generating the charges transferred from
the verti éafelqjegerding megps durigg seﬁéeq%ﬁl Fesertngimqsis spdifhat yviyle said lerajﬁsana is

S I t i t, t

unber) | PPHEE prgh%se%@éﬁga@ L U R R s T
tical d d t h nber t hat

'S 5 nat uPaRS R br %@%%%gsrﬁﬁgsﬁﬁiwagﬁ{ﬁ&% ST N which are

continuously arranged in_the vertr cal '@{335“ on, the first photosensor

groups and the secoff@"PrHRgsERsBr YRSy Hnent ofn5he| g EdRGed in t he

vertical direction, and which is used for transferring the charges
accurul at BT iehereyidad PRoL®AYM SBFKYP ARRATREUE h@%rlﬁﬂﬁﬁf transfer unit;

and a second signal sy unit for transferrin char ges accunul at ed
in the second phot d"é@h‘ggi’tyé‘m‘)‘i?é’éc@Bd?‘H‘éeW@Fl% PRUAPCR e&ﬁé‘ 5§t igpgepickup mode

for performing a reading operation of pixels of a first number of lines at a first period and a

second image pickup mode for performing a reading operation of pixels of a number of lines
smaller than said first number of lines at a second period different from said first period;

image signal forming means for forming an image signal from an output signal of
said solid state image pickup device, said image signal forming means including a luminance
signal forming means for forming a digital luminance signal of a first clock rate of a first bit
width from the output signal of said solid state image pickup device, a chrominance signal
forming means for forming a digital chrominance signal of a clock rate of % of said first clock
rate of said first bit width from the output signal of said solid state image pickup device, and a

multiplexer for multiplexing said digital luminance signal and said digital chrominance signal



wherein the first signal supplying unit and the second signal supplying
unit are independently provided. The above and ot her objects and features
of the present invention will becone apparent fromthe follow ng detailed
description and the appended clains with reference to the acconpanyi ng
draw ngs. BRI EF DESCRI PTION OF THE DRAWNGS 9 Fig. 1 is a block diagram
showi ng a construction of an enbodi nent of the invention; Fig. 2 is a block

di agram of _an exanp]e of. a canera signal processing.circyjt. according to
t he enbocﬁnﬂﬁﬁ?er?}fngtt{ﬁ%mflﬂwgﬁ?‘%ﬁ}a?ﬁ‘? tic basis af acleg EtI?Qﬂ’l‘%"g‘F thigRes s b‘ﬁl“tagon of
a multiplexes in the canera signal processing circuit; Fig. 4 is a block

di agr am cRIAHSISIeRIME of the multiplexes: Fig. 5is a timng chart show ng

t he operation of the nultiplexes; Fig. 6 is a block diagram show ng a
display means which can display an image signal at a period concerning said

second period;

storing means for storing said image signal,

switching means for switching a connecting relation among said image signal
forming means, said display means, and said storing means so as to enable a transfer of said
image signal between any two of said image signal forming means, said display means, and said
storing means;

control means operable to initiate a first recording mode in which said solid state
image pickup device operates in said first image pickup mode and said switching means connects
said image signal forming means and said storing means for storage of said image signal in said
storing means, and to immediately shift to a second recording mode in which said solid state
image pickup device operates in said second image pickup mode and said switching means,
immediately following storage of said image signal into said storing means in said first recording
mode, connects said image signal forming means and said display means and disconnects said
image signal forming means from said storing means;

processing means for receiving said image signal from said storing means and
processing said image signal to generate a processed image signal, said processing means being
coupled to said storing means by a dedicated communication link apart from the communication
link coupling said image signal forming means to said display means; and

recording means for receiving and storing said processed image signal;

wherein said image signal is processed and said processed image signal is passed
to said recording means during said second recording mode such that while said image signal is
being processed and said processed image signal is being stored the output image of said image

pickup device can be shown on said display without the use of a buffer.



connecting relation of a nonitoring node in the enbodi nent of the

I nvention; Fig. 7 is a block diagram showi ng a connecting relation of a
first recording node in the enbodi nent of the invention; Fig. 8 is a block
di agram showi ng a connecting relation of a second recording node in the
enbodi nent of the invention; Fig. 9 is a bl ock diagram show ng a connecting
relation of a first reproduci ng node inythe enbodi mrent of the invention;
Fig. 10 is a block diagram showi ng a connecting relation of a second

Showi ng & Schemati cPCCSTE RanGtT uct | GFOBrElan TEAMER RF | il pi ckup
device invention, there is provided an image pickup apparatus

comprising:

a solid state image pickup device which can operate in a first image pickup mode
for performing a reading operation of pixels of a first number of lines at a first period and a
second image pickup mode for performing a reading operation of pixels of a number of lines
smaller than said first number of lines at a second period different from said first period;

image signal forming means for forming an image signal from an output signal of
said solid state image pickup device, said image signal forming means including a luminance
signal forming means for forming a digital luminance signal of a first clock rate of a first bit
width from the output signal of said solid state image pickup device, a chrominance signal
forming means for forming a digital chrominance signal of a clock rate of ¥ of said first clock
rate of said first bit width from the output signal of said solid state image pickup device, and a
multiplexer for multiplexing said digital luminance signal and said digital chrominance signal
and generating the multiplexed signal on the basis of a clock rate which is 3/2 times as high as
said first clock rate;

storing means for storing the image signal;

a coupling terminal which is connected to display means which can display an
image signal at a period concerning said second period;

switching means for switching a connecting relation among said image signal
forming means, said coupling terminal, and said storing means so as to enable a transfer of said
image signal between any two of said image signal forming means, said coupling terminal, and
said storing means; and

control means operable to initiate a first recording mode in which said solid state

image pickup device operates in said first image pickup mode and said switching means connects



whi ch can be used in the invention; Fig. 12 is an enlarged plan view
showi ng a part of one pixel in an exanple of the inmage pickup device; Fig.
13 is a schematic diagram showi ng a structure of a vertical CCD in the
exanpl e of the inmage pickup device; Fig. 14 is a schematic di agram show ng
bus wirings of one columm in the vertlcal direction in the exanple of the
| mge pickup device; Figs. 15A and 15B e schematic di agrans showi ng an
exanpl e and anot her exanple of an array of color filters which are used in

the exanph® igh
for driving pu

i

¢ §igndl PR@MeRhekimdderistring fegss folGérapooflBid immage sigml igsathar t s
ses to drive the exanple of the inmage pickup device; Fig. 17

is a timgginghadahs, 2Rl tdtiiencdlatety dheh U BeshdQbcokdify inddgim whictkenpl @didiseee i n Fi g.

14:

image pickup device operates in said second image pickup mode and said switching means,
immediately following storage of said image signal into said storing means in said first recording
mode, connects said image signal forming means and said coupling terminal and disconnects
said image signal forming means from said storing means;

processing means for receiving said image signal from said storing means and
processing said image signal to generate a processed image signal, said processing means being
coupled to said storing means by a dedicated communication link apart from the communication
link coupling said image signal forming means to said display means; and

recording means for receiving and storing said processed image signal;

wherein said image signal is processed and said processed image signal is passed
to said recording means during said second recording mode such that while said image signal is
being processed and said processed image signal is being stored the output image of said image

pickup device can be shown on said display without the use of a buffer.

According to a fifth embodiment of the
invention, there is provided a solid state image
pickup device of an interline system, comprising:

a plurality of photosensors which are
arranged in a matrix form and into which the lights
transmitted through a plurality of color filters which
are repeated in the vertical direction at a period of N
(N is a natural number) pixels are inputted;

a vertical transfer unit for transferring
charges read out from the plurality of photosensors
without mixing charges from the photosensors

continuously arranged in the vertical direction;



Figs. 18A to 18C are schematic di agrans show ng schematically potentials of
vertical CCDs in the exanple of the image pickup device;, Fig. 19 is a
schemati ¢ di agram showi ng a specific exanple of the image pickup device;
Fig. 20 is a diagram show ng bus wirings of one columm in the vertical
direction of the image 11 pickup device in Fig. 19; Fig. 21 is a timng
chart for driving pulses in the inmage8pickup device in Fig. 19; Fig. 22 is
a schematic di agram showi ng anot her specific exanple of an inage pickup
device; Fig. 23 is a dilagriamnsdfadwthgnsfe wuniings coipdee ¢ol tlhm in t he
vertical direction of the inmage pickup device in Fig. 22; Fig. 24 is a
timing chavertécadr tvpngipulgest, for generating the charges

transferred from the vertical transfer unit at one
horizontal period;

a first signal supplying unit in which one
unit is constructed by m (m is a natural number) first
photosensor groups which are continuously arranged in
the vertical direction and second photosensor groups of
the number that is a (a is a natural number) times as
large as the pixel period N which are continuously
arranged in the vertical direction, the first
photosensor groups and the second photosensor groups
are alternately arranged in the vertical direction, and
which is used for transferring the charges accumulated
in the first photosensor groups to the vertical
transfer unit; and

a second signal supplying unit for
transferring the charges accumulated in the second
éhotosensor groups to the vertical transfer unit,

wherein the first signal supplying unit and
the second signal supplying unit are independently
provided.

The above and other objects and features of
the present invention will become apparent from the
following detailed description and the appended claims

with reference to the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS




of the imge pickup device in Fig. 22; Fig. 25 is a schematic di agram
showi ng specific further another exanple of an inmage pickup device; Fig. 26
is a diagram show ng bus wirings of one colum in the vertical direction of
the image pickup device in Fig. 25; Fig. 27 is a timng chart for driving
pul ses of the image pickup device in Fig. 25; Fig. 28 is a schematic
diagram for use in explanation of a convént i onal i mage pi ckup device; Fig.

29 is a schematic di aggam feriyse bl oexPlianatlgn sebhwdngorventional image
pi ckup device; Fig. 30 is a schematic diagram show ng a rel ati on between an

out put of thecheegacRiekuprdemi efoandmandi 9B a¥eOfin@ehitqdnd crystal
nonitor; and Fig. 31 is a bl ock diagram showi ng a construction in case of
supplying an image piclkig. 2 is a block diagram of an example of a
camera signal processing circuit according to the
embodiment of the invention;

Fig. 3 is a block diagram of a portion of a
multiplexer in the camera signal processing circuit;

Fig. 4 is a block diagram of an example of
the multiplexer;

Fig. 5 is a timing chart showing the
operation of the multiplexer;

Fig. 6 1is a block diagram showing a
connecting relation of a monitoring mode in the
embodiment of the invention;

Fig. 7 is a block diagram showing a
connecting relation of a first recording mode in the
embodiment of the invention;

Fig. 8 is a block diagram showing a
connecting relation of a second recording mode in the
embodiment of the invention;

Fig. 9 is a block diagram showing a
connecting relation of a first reproducing mode in the
embodiment of the invention;

Fig. 10 is a block diagram showing a
connecting relation of a second reproducing mode in the
embodiment of the invention;

Fig. 11 is a diagram showing a schematic
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12 signal generated fromthe image pickup device to the liquid crystal
noni t or. DETAI LED DESCRI PTI ON OF THE PREFERRED EMBODI MENTS An enbodi nent of
the invention will now be described hereinbelow with reference to the

drawi ngs. Fig. 1 shows a whole construction of an enbodi nent of the
invention. Reference nuneral 101 denotes a solid state inmage pickup device
such as a CCD. The CCD 101 is an inmger Idf a single plate type having three
pri mary col i . | g{reny olpr fi , ekl As will be
explainedit??ﬁéééq%ﬁkﬁﬁin ater, %ﬁ%&%&éﬁl%ﬁ %%%éémf?éﬁﬁgnd%ggggting node
(first i mggpi Gkupamgle)uda & { Whe T {2PBn££861 ng for reading cut charges
of all pixels (progressive scan) wthout m xing them and an operating node
(second inmage pickup r@%) of ias|érﬁleeﬁf'éf'c§'éd'9ppénaviéﬁesﬂéﬁ'&ﬁ?tjaon for
generating a signal in ich the nunber of lines is reduced. The operating
nmodes are swadrhest hequidl limoam &kample genetiaé otmdH8 bycAupi cr oconput er
105. An object light is inputted to the CCD 101 through a | ens system 100.
An out put sidpraicef the CCD 101 is supplied to a sanple hold and AGC
circuit (hereinafter, sinply referred to as an S'IHAGC circuit) 102. In the
full frame readi ng nodeEig: ti3rels hats¢hemnagic reétagvameabiovhvgi Ange i s equal
to 1/30 second. In the line thinning node, it is equal to 1/60 second.

Sanpl i ng anFHOIHiWeE oB A TVRE ebrerl I ghke ¢3ampheePfelhBolRaei pl ex
data by the nultiplexer. Reference nuneral 105 denotes the m croconputer
for control IR 1§ ocesses. A control signal fromthe microconputer

| 05 i lied to the,) t 100 . el ect i | 06; th
cantera signal processiTf Cirbird 0B IERAC K-t THAREE BOREPBFREr D307, The

10 com (4 S1og U . £ S E  BeDE; LLOLRG, s av 0By gn0 2 OO0

driving circli ronic me és"a galn contro

signal of the Htt C&c&g&@lﬁaw%i&%o&gvﬁl}@( of a frequency that is

three tines as high as that of"a clock MCK is supplied to the timng

generator 108 of the tpigg LoNtdwd | £5B 107e JERehd fiBgd0egerator 108 forns
the clock MCK fromthe clock 3MCK and supplies to the SIH AGC circuit 102,

A/ D convert eshdlih g adrd ey lee sdrghadnptlosesskagple refii &enl@4rayhefti m ng
generator 108 also fornms a clock 3/2 MCK of a frequency that is 3/2 tines
as high as tdmtonffiheerd odkidCkafe onsedein| Dok SMBrpaadosuppkies to the
camera signal processing circuit 104. As an exanple, the nunber of

hori zontal pib&ds Rfcke XA is set to 780 and MK = 780 fh (fh:

hori zontal scan frequency of_ the CCD 1 12 . A harizontal sync

01) - .3 MHz
signal Hand a verticmﬁl%iﬂél@ﬁgﬂﬁl1@Cmﬁ%%hthWhn%eﬂ%?ﬁFédfPFonlthe caner a

si gnal driving pulses to drive the example of the image pickup

device;

Fig. 17 is a timing chart for the driving
pulses of the image pickup device in Fig. 14;

Figs. 18A to 18C are schematic diagrams
showing schematically potentials of vertical CCDs in
the example of the image pickup device;

Fig. 19 is a schematic diagram showing a
specific example of the image pickup device;

Fig. 20 is a diagram showing bus wirings of

one column in the vertical direction of the image



13 processes are realized by a construction of a correl ated doubl e sanpling
circuit and an elimnation of noises, a waveform shaping, and a
conpensati on of defective pixels are carried out. An AGC process is
performed to control a gain in accordance with a brightness of an object. A
gain is also controlled for an automatic aperture control. An output signal
of the SSHAGC circuit 102 is supplied tblan A/D converter 103. A digital

i mge pickup,sd | g d< whi ne s | e consists of ten bits is generated
fromthe A %liéolﬁ{/tgr%ée\{hai%Bﬁleﬁle 'dig??al i mge pickup signal is supplied to
a canera signal processiqg Li ridlid 404 0§ engPpskpUCcHEOPiAf Bl1LEsCircuit.
The signal processing circuit 104 includes: a digital clanping circuit; a

| um nance siighalhdroeefsipitiaip detic@ Lhreignange signal processing
circuit; an outline correcting circuit; a defect conpensating circuit; an
auto aperture control Kigcuwi ;i astloehoacils dbagram showetht;; an auto white
bal ance correcting circuit; a multiplexer of a conponent signal [digital

vi deo si gnalarsanpedipciaf isanptamyl ¢ refjluencymageapiakiip dévdce;1 . 1 (Y.

| um nance signal, G, Cb: color difference signals)]; a sync signa
generating circuit: aBigd ip dgeher adbrgram sheoeihackusi vhrihes of

m croconputer; and the |like. A nore specific construction of the signal
processing(ﬁanﬁquHﬁl%ﬂIqhqu%ﬁﬁﬂ%ﬁﬁeﬂlﬁ%?EiﬁPa@ErFhe i%ageocessi ng
circuit 104 are supplied to the tipming controller 107. Driving pul ses
generat ed f o't @ iWt fg-Eireait 109 of the timing controller 107 are
supplied to the CCD 1%% -Tyﬁ(ﬂé\gr]i Plses inglgde g verticalldriving

pul se, a horizontal drivdn pdise, read %B?E , Fahd FhEPPKEY E?a. 2 shows
an exanpl e t qﬁﬁgi Jgggj sipngeeircybt 104, In this exanple, a
constructio%h;ﬁhgzse oegﬁﬁé U||%¥{%é?a£€oFg ér?%fe control circuit is
shown. For sinplicity mfy expl anatd ofendmer def §6hgeoRPEASALKHRY Ccircuit, auto
focus control circuit, and auto white bal ance correcting cifcuit are not
shown. A di gigeadi fiiagefiideiarsd et Ofampwe dbh of 1Rafktpitkaep the A/D
converter 103 is supplied to an operating circuit 112 through a digital

cl anpi ng ci raaumitcell11. When the CCD has three primary color filters, an
addition or subtraction of three primary color signals is executed by the
operating circuit |12,Figp t3fatis 4 udidarnee shgwihgcbnpoweningado€ol or

di fference signal conponents are forned. The | um nance signal conponent is
suppl i ed t o A9 A EHE e 5t Veitbeeaki drerEEont of18hanémageout | i ne
correcting ci,rcuit 114 and the col di fference signal conponents are

suppl i ed toQ%ékﬂQ) e St rﬁ9°h$%éessing circuit 116. A gamma (Y)
correcting circuit and.the Jd ke are_includ i he l.um nance signal 16
processing circuit 11 }9N1%1nﬁ% ﬁ%'%%W%%%t?%%rgi5%§|dF6¥ﬁ%8 BVf?%a outline
correcting ¢4 jd i 'qgggg o sigpal of the |l um nance signa
processi ng gdlfrgﬁﬁ ljlr%ébys/plan dcfi;ér)l‘éﬁg? r%??&i'lagg‘rhe | umi nance signal Y is
derived fromthe addi ng £i raglists ldSschena €PEr @EhdREmCEhEULEe @A HVE control
circuit, a gain control circuit, and the like are included in the

chrom nance esiggnalatiracesSinGdivent 1oddD. indge cpi okugdi fikeieage signals O
and Cb are generated fromthe chrom nance signal processing circuit 116.
The conponent signal donprizd ng ¥ $rhemandi€bdisgsappifoeduse annul ti pl exer
117. Those signals are synthesized by the nultiplexer 117 as will be
expl ai ned hexdldnatdommmf @ manvenekorahponadge Bighap devigemerated as an
output of the nultiplexer 1l 7. Atimng and sync signal generating circuit
118 is provided. The Hordzott dls sy recheBpibicHi1gerencaho¥yng 3ignal V, a

clock, and a tim.n ignal are generated _fromthe generating circuit 118 on

the basis ofretlf‘?gl(ﬂqb%{eq:l\‘l@@.n REF STETRRE et Rf 4989%eRE Epaggg?‘?:‘él 1/0 for

an interface between t.he nmicroconputer 105 and capera. signal processing

Siroui t 104 2TRErb AR TRk & 6 Honot KRt L dBPBLL PRy 4RA. acoumul ati ng

circuit. The Iuninanc%ﬁ%{gqﬁ!jggqpqgﬁﬂg f {gggagysﬁgﬁiggegating circuit 112
| I'n 0

is supplied to the detecting and accunul a Cl rcui . In case of an

aperture corigrler At idiRa6 RILIRSCLESHLEngi ¥h98Hage pickup



17 into a plurality of regions and the inmage pickup signal is accunul ated
every region. Accunul ation data of each region is outputted fromthe
detecting and accumul ating circuit 120 to the serial 1/0 119. The
m croconputer 105 receives the accunul ation data through the serial 1/0 119
and executes a weighting operation for the accunul ati on data, an operation
to obtain the sumof the weighted data of _the respective regions, a

. . 2 .
generation of an aperture control signal;“and the like. By the generated
aperture confignadi gearragedr L¥ Ay thet dMage & CAper €8iVé C€okCr $PCring of the
| ens system 100 i.s driven_and the timng controller 107 and el ectronic
vol une 106 ar&dB3ft FEYSEGL BRNGE%troni c shutter (exposure tine) is
controlled by the timng controller 107. A gain is controlled by the
el ectronic volunme 106. A control signal is supplied fromthe m croconputer

105 to the det e‘fﬁz‘rﬁ%@'ﬁd D%%%‘R’f‘élﬁl %.!Q)l Ec'ﬂ@“{_'lptREJE%‘%RtE'H ey drvengerial 170
119 and a divid d. The

mul tiplexer 117 to nulhhpgﬁboh@ﬁeaQWBqn%a%_%h@%akigh W8 1(4b%) peystem wi ||
now be described in nore detail. As shown in Fig. 3, the nmultiplexer 117
recei ves thegkdgirageeensirgiabeY canehighr @dmareeesSitenaheCdgachndayvi ng a

wi dth of eight bits and each of which is synchronized with the clock MK
and gener at egig.mul shpkexadwhelporemis tsiugndlonob fa an éimbodik@naf o€i ght bits
whi ch is synchronized with the clock 3/2 MCK (clock of a frequency that is
3/2 times astheghnasnthencl o&kfetiknceFngmetadhdWd adeconstsr actsiodndof an
exanple of the nultiplexer 117. The nultiplexer 117 conprises: an input

sel ector 121stetseliwegeopackiipt Heviigei wavke asi gn&CDY afttecKEOnilAdnce si gnal
C, a shift register 122 to which the signal selected by the input selector
121 is suppl F8d28s i1Rageri &F PnFdRIle Pdgitet &vPe2BavdnghitéfeSaral | el out puts

of the shift register 122 %Ei | oaded,; %ﬁ.output sel ctor,§%4 to
sequenti al | yPEEPBLY CREFatdlt64Ged CORPLFRSIEGEYt &P 1PF3 L1 RESi sP& 125

connected to,the t put ,sel ot _124: .sel ecti l,se _faor.m ircuit 126
to forma seFégt%g%eﬁuléé ggiﬁf%F céP%%6|%Fné%tﬁ%t%§6u§e§%ﬁ53?gngzl from
the clock 3/ 2nlMCKepand1acatl galiiceR B S5 chaRTNA0NCHEC i 127 shgborm a

sel ection pulse SP2 tfor controlling the output sgﬁector 124 fromthe clock
3/2 MXK and E_&@&I@ b aMPKo rEaCuNegirshgle GRIABHROFRY R adahy @hLta wi dth of
eight bits. Fig. E is atimng chart showi ng the operation of the

mul ti pl exer thiargest b@nedlabaxel s3Npioderaisdsea schagk wafchaultr equengy t hat
is three tinmes as high as the frequency of the clock MK Since the

| umi nance datheM and ebr opemancegsimgual (Gemoad heagenpdcdkup giogkeal of the
(411) system synchronized with the clock MCK, red color difference data
(for exanpl ecfCholisr Ghénaangl €radd lnge deslidvtdionf &oangengaes indor 19
exanpl e, Cbo) of one sanple correspond to |um nance datg (for ex%nple, Yo,

Y1 Y2, Y3) of Pidgradanp #8ichnéhenpymbsd) &dt ol nES1 1Ss TEGRCESH | ed§0 as to
sel ect the lum.nance data at _the w. h.l evel ofn%he ﬁelecti%nnpulse SP1 and
To sol ect  t h8PERPOATHARERTarE Saf MitE N Dl SO (ERAAASE. STRA B Sck 3/ 2 MK

15, Suppl ed Lapkle s Aool 89 81 6 H22onHNe SIS 1 e6lsLe A2 Lhehes e

data sel ecte he i nput _ “serially shifts thé fetched
data. An OUtEHtiS@uQEehh%or%ﬁbst%b a1t Mg Adugdl aShage Qs Shift register
122 changes [ike Y-1, Yo, Cro, Y1, Y2, Cbo, Ys, .... Qufputs of the shift
register 122 are |oadedn output signal of the CCD 101 is supplied

to a sample hold and AGC circuit (hereinafter, simply

referred to as an S/H-AGC circuit) 102. In the full-

frame reading mode, a time that is required to read one

image is equal to 1/30 second. In the line thinning

mode, it is equal to 1/60 second. Sampling and holding



into the register 123 in parallel at a timng of the clock 1/4 MCK A
period of the clock 1/4 MCK is six tines as long as a period of 3/2 MCK A
phase of the clock 1/4 MCK is selected so that total six sanples of the

| um nance data and col or difference data which are concerned with each
other are transferred fromthe shift register 122 to the register 123. Fig.
5 shows values of SO, S1, and S5 anpong values SOto S5 of the registers

123. The sel i form.ng Cir 'i4 c 0 /2. MCK by
usi ng the clr%gi QWW%S&EI&Q%&?&Q%F &k ee%%%)l/ tgéejﬁ%l?% ?ﬁlgg{(haeggglé tion
pul se SP2 hqﬁhpgn@ig{§$g§§gy of 3/2 MCK. The output selector 124

S

sequentially selects sanples fromthe register 123 in accordance with the

20 order of Yo, Y1, YXReNdredde raitfkfdl 0104 hehaeds ohethe sel ection pul se
SP2 and the register 125 fetches the sel ected sanple. Therefore, the

mul ti pl exed wofponaibuisé gnedr i SorgensTBiegl d1@mal hersegssésr 185 so as to
have the order of (Y, Y, Y, Y, G, Cb) . The nultiplexer 117 changes the
sanpl i ng cl codnfrequengya bf fidre tded anfcoordmeutfeequehcys osupfKied t he
frequency of 3/2 MK that is 1.5 tinmes as high as the frequency of MK,

t hereby convier tilmg len® sheterul 10l exede bonmporeit wdbwme haoi nghe wi dth of
8 bits. In the case where the nultiplexer 117 is not provided and the

| uni nance si¢ARErY SHINThrVIRIRIRIN G| GhadulX at A bLapdit & eBlPhNBaral | el , the
data (| um nance sifnal Y and chrom nance signal having a width (8 x 2 =

C
1ﬁ bits) is RRPER h%%lff%%tk@l%aﬁq’é?lan%i%?r%%%%s%%gl ircuit 104. In
t hi . si t fowiri is | , | k th
L s C200, Shdice; She Suber ol Wl 09 Lo Lage,  frozshalkpeprong the
board wiri ”erwfﬁ gcgleéculs& NEGo 3 Viygll hefécglfﬁ%%b(@ﬁ%ﬁé'\’i&él | ncreases,

vari ous probl'ens s as'Tncrease 1n sizée o , 1NnCrease in electric

power Consurpli o, s {1 PR dile o AL 41 | dK e Culyn- RYc PEQYLELRD L he

mul ti pl exer on the output side the sign processing circuit 104,
t he occurrengg of those problens can be prevented. Returning to Fig. 1, the
enbodi nent of the 21

A clock 3MCK of a frequency that is three

times as high as that of a clock MCK is supplied to the
timing generator 108 of the timing controller 107. The
timing generator 108 forms the clock MCK from the clock
3MCK and supplies to the S/H-AGC circuit 102, A/D
converter 103, and camera signal processing circuit
104. The timing generator 108 also forms a clock 3/2
MCK of a frequency that is 3/2 times as high as that of
the clock MCK from the clock 3MCK and supplies to the
camera signal processing circuit 104,

As an example, the number of horizontal
pixels of the CCD 101 is set to 780 and MCK = 780 fh
(fh: horizontal scan frequency of the CCD 101) = 12.3
MHz. A horizontal sync signal H and a vertical sync

signal V which are generated from the camera signal



invention will be further described. The conponent signal nultiplexed as
ment i oned above is supplied fromthe canera signal processing circuit 104
to a data switcher 130. The data switcher 130 has: an output point a
connected to the output of the canmera signal processing Circuit 104; an

i nput point b connected to a converting circuit 134 for converting the
conponent signal into three primary colpg signals; and an input/output
poi nt ¢ con a_recordi rep iop. data-bus 140. A state of
Phe dat a sw rener=190 +EECBt Hofr dcdn, SrE Rt EbbEHPRBE Hnal s 101, “152; and
133 generated i I gLati pRg: Prafhesdi kespl eoyser. The
nicroconputerogg% ?ﬁegﬁgééaP%sgﬁg?%Fy&prov?géd ?or %on%r%@ %%pao%anera

uni t. Al though REisSHOV. wavEFSFRCOARYIRY, | Snlr AVEeRFehoat €88 pf a control
of the recording and reproduci ng operations and a control of the whole

appar at us anglefe€OWRINDLRE1ONatS P OEABEUDEt WBRNALDOSLOBREEOLONPUL Er' S.
Three primary Color signals RL G and B generated by the converting circuit
134 are suppbeefotimed tel eynsroh ai gpiayiappacatdsncéoniekaaple, a liquid
Crystal display 135. The pickup inmage is displayed by the liquid Crystal

di spl ay 135.bifthghtages dofrystaldjectpl ay ¢8bndisphays aovbroileduferby a
noninterlace systemat a period of 1/60 second. A nmenory which can be
accessed at RAndORPMAbEC exp@Ptere t GenDRAM ( Dinadieput 291 Raadodf Atlkess
Menory) 141 and an encoder/decoder for data conpression, for instance, an
encoder / decodifi-AG% eirgpis 10%i ke PHBPbERAPEP cAEXDEP t SOV BEPFL ar e
connected to e recording. and reproduction data, bus 140. A high efficient
Coding of & B3t erk otHer EThontade BPER B Boah 50 GREGD A% cEefBl Ry

medi um for ex | f mory 14 n n-interfac not shown) are
connected to- T %P%ﬁ%oggr#%ig%gg? i%zgegﬁgagﬁgrgf?%nE%g gﬁé DRAM 141 is
controlled b e signal and a control signal which are supplied
froma nennr%oﬁgﬁﬁgg%lg§3i45. The encoder/ decoder 142 conpresses a data
amount into about |/10rRY &41eidPEGmAgEEbYekaP 03R4 Ves Delppbiegrete
Cosine Transform. The DRAM 141 is provided for a process o? bl ock

segnent ati onteratbgemérkesidnd hepdPbéssThe Elashiperviyotdsd is a

sem conductor nenory such that the storage contents are held even if a
power sour cecosstouaedonfdf amed Tataicanibe eTketsigahl ypeoassdiagd
rewritten in a lunp every whole nenory or every divided region. As a
recordi ng meel vepit hedi uhebudes asa adsehtebndlenpinage@brgubt: tde |i ke ot her
than the flash nenory can be al so used. Further, an interface to supply
conpr essed st#PindREeS HERA! tBXACPHeP sBGaF L EORDht e? GRTPBLRABERY can be al so

provi ded. In_an egbodinent,of the invention, “recording” denotes that the
i mage pi ckup® 73R PTRCRBUEYT antE i Ei eAli AbBI TR FPRERCHLABry 143 and 23

“reproduct | ooy ol o5 balcd heqriakas o, she.( Lash repry, 43 1 read ou

and the read-ouf data i S deco regol ng enbodi nent "of the invention

wi I now be gescehpe éﬁtﬂgiﬁcﬁﬁé@ik; LR éﬂﬁoﬁﬁ@89£”§8£tr5ive Kinds of

operations can be perforned in accordance wth a connecting state of the
data switchegi A30it They ab€o CRRPEE USARENBY SoPPaEL DR NG PBdet; aafirst
recordi ng node, a second recording node, a first reproduci ng node, and a
second repr atuTt Yl eose. o F h@seompoiesntr i geal bydihetabdeiaabt shgnglsi gnal s
131, 132, and |1 33. The node switching signals 131, 132, and 133 are
gener at ed freoampled cvpcanpanelifgofreqoengyfof gondtodl ofigéthel : 1
recordi ng/ reproduci ng system The node switching signals can be al so
gener at ed by(¥ helwhtraeospsiaral05Cri nChhecobart @i fhgremde, the i mage

pi ckup picture plane is displayed on the liquid crystal display 135. In the
first record?HgRdbk] 7 a2 dR¥RE et Prekuperphgbing Gt Feveh/ i At BIPRRIDRAM 141.
In the second recordi ng node, the inage data stored in the DRAM 141 is

de,
conpressed AW GFFtPh FRHERELRFESH FRNbRG BHSTOFAPRESET r 809 BBRoduci ng
de, the d t dinthe flash 143 | t th d- out
Gata i decobCEE andivPYTE croPTt HT HEDPRAMRT H0n  of ¢ PBe SRt aRL  epr oduci ng.
de, the d i 4] | } liquid
e, the Gekaci o i, OIS 16y e o4k o sehorepgmLbg L U

in which the output point a and input point b of the data switcher 130 are
connected. The nonitoring node is set by making the node swi tching signa
131 active. In the nmonitoring node, the m croconputer 105 controls the CCD
driving circuit 109 of the timng controller 107 and nakes the CCD 101
operative in a line thinning node, which will be explained hereinlater.

Li nes which are not read out are generated fromthe CCD 101 and the i mage
pi ckup signal is read out at a period of |/60 second. In the nonitoring
node, the output signal of the signal processing circuit 104 is supplied to

. - N A NN



25 conventional CCD canera for performng a field accunulation. In the line
t hi nning node, a trackability for a notion of an object is inproved because
of a high speed reading. Therefore, a response speed of the automatic
control such as auto focus control, auto aperture control, or the like is
inproved and it is suitable to nonitor a notion image. In the nonitoring
mode, the DRAM 141, encoder/decoder 142, sand flash nenory 143 which are
connected to £88e9$£§?by§ré@9@ﬂ1@x Qrgrghgglkgaeter ngRdeingperative. 1n

order to sav% an e ric power consu I's desira to turn off

the power Sueeﬁ¥r59lé90f§7'nOBﬁieihge?ﬁngegl5éne&akgd8%gen¢Q%eS@%®|y of the

clock that is necessary tor the opefation. In the other nodes which wll be
expl ai ned heggipahyesiasuyel 199acbusnbotihliBgCLbatirb1WMairch oi7s aede
inoperative is shown by a broken line and the power supply to the circuit
whi ch is madeuppopedatbvenesctor ned. of fhendairangepusisesl dhcladehae above.
Fig. 7 shows a connection in a node in case of recording a still inmage,
nanely, in therticsl detoindynoub®de anhvhiebnthé dutipihgpeuiisea and

i nput/output point c of the data switcher 130 are connected. The first
recordi ng nodeadspgksepyandkthg thkenode switching signal 132 active by a
nmet hod of pressing a release switch (not shown) or the like. In 26 the
first recordi ng node, Fhe.n?cphedspaneexanpleohfr 6he chaeceDsdmN@ilng
circuit 109 of the timng controller 107 and nmakes _the CCD 101 operative in
the full-frafEOFeasing ﬁbH%U1Fr69?theIEIEhiélexémﬁﬁéhsaof all pixels, for

exanpl e, 320,000 pixels are read out .withqut being m xed and the i mge
pICEEp si gnat©BE thUHET PBALBF €37 800 e&Bﬁ 3én9e§h gGPtOTﬁBer%H§§ plckgp

wr Prren b oSO REr RRa GG HEE hE SugRoPhe ohpBuB BT APLLTARE" hput/ ourput poi nt
c of the datg, Tﬁﬁ&@?én13%??”9e§§§9”95mﬁ@ BEE%%F%E%C%Q@ rg@&gductlon dat a

bus 140. The nDry contr sets ntd a writing node

and suppl i esrgcuki Egneddi essreQit heaPRANME41wnlhe BRNANRKecONtroller 145 is
controlled by a m croconputer (not shown) for controlling the

recordi ng/ repppeeet DPgSysteAit Shkél nborghodat a af d9@e thmgage witten into
the DRAM 141. In the first recording node in which the inage data of 1/30
second is wpitknp s$henaimgg aawndthbefdﬂ@pbaysdfmnntmeeL@DD135 I n order
to minimze the time during which the image is not displayed, when the
writing oper@@nﬁﬁrtgrf1ﬂﬁsh%dsuphbl@§etatﬁﬁgoﬁﬁéétn§g'#ﬁé@W&ﬁeﬂQZShlfted to

t he next second recording node._ After conpletion of the witing of the
i mage data thBﬂ%anégﬁlghFéltﬁ%aTF$NﬂlﬁirCPh§ data sWPEEh&Ne1836Di s set to

th d di d whi t d t t
b ar o connechen B SRORRCFAFH GO L8 TRECEERond™f BRARALAG Rode i s Got by |

making the mpdgesyilebhngestaal 131,acti v oknslhg.aecond dugeqrding mode,

t he i mage d arlrsrea out data i s supplied

to the encodgy/decogee ddenkNEobah Eheabys s34 $4Qha€h% engaderdecoder 142
conpresses the data read romthe DRAM 1 y, for exanple, the JPEG

The ConpreSS@Qaﬂ&!acbﬁp&ﬁéﬁﬁeQndn&@lbbedﬁkﬁébeﬁéngig%éﬁ cdmprRehitgned
above, the pickup imge is conpressed and recorded
are formed.
The luminance signal component is supplied to
a luminance signal processing circuit 113 and an
outline correcting circuit 114 and the color difference
signal components are supplied to a chrominance signal

processing circuit 116. A gamma (Yy) correcting circuit

and the like are included in the luminance signal



In the second recording node, the CCD 101 operates in the line thinning
node. In a manner simlar to the nonitoring node, the signal read out from
the CCD 101 is processed at a high speed by the canera signal processing
circuit 104. The image signal is supplied to the LCD 135 through the data
swi tcher 130 and converting circuit 134 and the inmage is displayed. Thus, a
time which is required until the displayl f the image is deleted fromthe

LD 135 UPOR [RAIANO GanfiG My M 26 ol 10e LEPIOCHELNT IBe the | mge

data witte menory 143 is reproduced and di splayed by the LCD
135. Fig. 9 mhow st el fddstedePioduct 0g; fOge, | Ds Waighyt he out put

point a and input point b of the data switcher 130 are connected and the

I mage pi ckupssigmautigutdisiprayed oneidiel bfbhand8 485nalTherbiessingpr oduci ng
node is set by making the node switching signal 131 active by a nethod of
depressi ng aiplayitadk iy am (awdishonyclyt thes userhorlivhendn&e. In this
node, the data is read out fromthe flash nenory 143 and the read data is
suppl i ed t o stilgmadncoder /dbetiotkst iz The adding scilecotedlby. the v

encoder/ decoder 142 and the inmage data is generated. The DRAM 141 is
control | ed $®LFLQAE W idiratid i maydiateentywol hsreaste, @ hgahenory
controller 145 controls the wite address in the DRAM 141 so that the
decodi ng dat®®TAtE A iFuEH it FrchedRAM 211279 el ude® HatBharray with that
inthe first recording node. A simlar, data array can be al so realized by
an address %ﬁ%nﬂfﬁ%n SR NPT OGRS A S EF S ohl §s nBRRsS@F9 t o use the
same circui tdia%et at evmsiicr}lailss redai he rré)ni tori ntgem) e in gase of

suppl yi ng the digi al imgge si ghal Tead” ot f9TNTIH MH41%0 the LCD

135 t hrough : i jr GLU 4. i 2 by. e LCD 135. In
the first ré{)%éﬁg{éﬁgémﬂg{ﬁtlh?g%é%oﬁﬁ?gc%%ieﬁ %ggt heTtIt‘?ne t hi nni ng node
and the i magemydrdHt iJmRER 107 s « Od i8Sy di d; on 135 When
t he decodi ng ggjta is witten ir?'{t%(;;r'?%Pl M?ﬁl,&%?ﬁelc%n%&éﬁlp%%uci ng node
shown in Fi @o X0 ni8 dipmRdict allyr autmiedd cad diya Betard NsenseLoad by
reproduci ng node, the input/output point ¢ and input point b of the data
swi t cher 13@har envdanpdctxed: 1THe as 28 e don dex @ Dokid | igrebeeatsr set by

maki ng the node switching signal 133 active. The DRAM 141 is set into the
readi ng nodéndle mydtta prlesd aampdremt t9egmRAM d 4densraugpl aedano the LCD
135 through the recordi ng and reproduction data bus 140, data sw tcher 130,
and conver t iONGRIY @fi tthRpultiglese, 1 he i mage corresponding to the data

recorded in the flash nor,y |43 can be seen py the LCD 135, In, this case,
the data recorded in tptqg:llﬂ}]é’s% ar%fro?xpci@lg%aﬁoqerﬁ%’éaﬂ%% thrAtthg data but
the full-fr dat a.. Theref or a.line thinning simlar.to the case where
the CCD 1016}’:{? ?sl érr?vilré’et(iie Ieiihr?e %Iflnzn?r}]%ggo%gmf ssjr%ré‘?]rz d by the address
control by the ¢TRnpr % £QNtdiQ)dar L4 #\ﬁ;’@% : I . dat a very ot her
line is read out. Thus, thelQJr eaad_-o'utsél ata %/oan%?(?h%/e %*#QEI%%PM _
reproduced Ryet RRNEA LD Fridh e @Ml tiddecStdhlt | Bgeoglatigestored in
the flash nenory | 43 can be reproduced and seen by the LCD 135. The nunber

of still inmpgedswifchean iy oK. dekd fefieies Muskan Uepensesess on a
menory capacity of the flash nenory 143, a data conpressing nethod, or the
li ke. As for @efdiadh Ifentfor B3 iritterKaqe dietwdde tloe uscrocanshterct i on of
a detachable I C card. A recording nediumother than the flash nenory can be
al so used. R@5t vad damera @igmadogmidstessing raheeiitthed recording data to
an external personal conputer through an interface provided as necessary or

30 to store REHCLEEES diuRp iddt d 3thtdenpt et ardriectbragandevi ce.

accumulating circuit. The luminance signal component
formed by the operating circuit 112 is supplied to the
detecting and accumulating circuit 120. In case of an

aperture control, an image pickup screen is divided



An exanple of the CCD 101 will now be described hereinbelow. Fig. 11
schematically shows an exanple of a CCD 1. In this exanple, the CCD 1 uses
an interline systemand has: photosensors (for exanple, photodiodes) 2

whi ch are two-dinensionally arranged in an i nage area; vertical CCDs
(vertical transfer unit) 3, arranged anong the photosensors 2, for
transferring signal charges fromthe phatosensors 2 to a horizontal CCD
(hori zontal S i1y, .4; - f i fi 5 ¢ c t he
hor | zontal G~ me e s SR Rl e 0 1hEhe CRESRRRCREMRR S er s
wWith an arra ] I i nl I t hgto ors 2.
One photoseﬁ%%?é%#%éﬁ%%@%ﬁﬁgggbg%%ﬁgf ?i i%é§%%§€%§%§%apsE%£§§.é%ﬁg si gna
charges fromdd,Phod asersited? Cadh Dend egdhO6tihg hhE ¥EFhhnGaht £GP 3

wi t hout m xing. The signals of all pixels can be Sequentially transferred
to the hori zont@hi €A @ wé thutsagxangr /By1de| vi ng the horizontal CCD 4,
the signal is transferred into the buffer anplifier 5 as a floating

di ffusion area and i s Beguentradtdyp oy el @ Bdréod Dvasvoheéage and out putt ed.
Fig. 12 shows a plan view of a unit pixel of the CCD 1. Fig. 13 shows a
structure ofacdwnwlkrtiemldaCD 3irotheh videe | sabi€CDI B0has%aastructure of, for
exanpl e, the 3-layer electrode and 3-phase driving. In 31 Fig. 12,
reference NSRS derdReghting Oapdert oranher bhetAecyBRLREAPNCCD 3; 7 a
channel stoefer for separating anong the pixels and anong the pixels and

t he transferd&tanmdl ; ORGP B0 taMP D R riébRf evm gaf ehef WehshTedt i cal CCDs

3, respectively. The transfer gate 9 is cormmpnly used,as a_read gate. In
Fig. 12, aléaﬁ% ?ﬁh%ﬂ%ﬁ?ﬁfﬁ?q %ﬁmF?q&PW?keaaQ%n%ﬁ?ngﬂ 9hd3Bre not shown.

As sh i ' f t 8...9, 10 f db Ki
fi _r:_t ?W;elcgn{égra%%g? h‘%ér]rgt%%ﬁagszlrir{satlg’lalﬁei% %ril?i]c%ggél e%?; g%sgr m\slert?/c\é\tllOr o
driving pul sesmepfeed oo Al & bl So1 Eopficli Vel yasppphLeglot, the transter

gates 8, 9, and 10. en signals are tead out fromthe photosensors 2
to the vertigalaglbsude @dias WIdaasr (Fied erégd s9saenalpgadspul se) at a
| evel higher than the high level of the vertical transfer clock ~V2 is
applied to tdeidemnsi®rtigatei midjpocesitiol 1de phot @se€nsdest2onpanel y, the
transfer gate 9 also serving as a read gate. Wien the read pulse is
supplied to tdleurgat 0@, are o torel Jpkel Awrekbspondsitosbuetbrt of the
vertical CCD 3, the signal charges fromall of the photosensors 2 are read
out to the VEXREIWMroCDINsy. Fheedidrigbirdlbxohd genenat eentheldara of one
line by transfer clocks ~HL and MHz. For instance, a CCD with a conpound
channel hor iZbht al® @ BtiU@UE T DL UsERE L aChEPNEENYALYEED 4. In this
case, an outqﬂi unj t_has construction of twg ghanneﬁs. 32 Since the
above CCD ¢ equemIR IS gerfBiat &t iR Hhaf st HP™atSpi xel s wi t hout
mxing, it is sul r ohi j .l page
fetcning. st dOn A S Qb fectng, SRTTR IR PITRT: deo

camera havi ng the; afey RGP i >%€é§i£PrIP@rinnsﬂa &nqk L gihgace output,

when the charges are transferred by the sane cloc an output time of one
picture pl ansaddd@mdhecion i tde ©od tosgpdnt e ssheeplikq. doubled. In
this exanple, as nentioned above, as a signal for nonitoring and an i nage
pi ckup signal for the T aieEltipleandr ol 1Bueh mslabpagkothecus control and
the like, by reducing the nunber of horizontal |ines, the inage pickup
signal of ormonpatente pigrel it ditput4EL) atyatémghisperdwahnd, in case of
the line thinning, a situation such that a color sequence in the vertical
directi on welesryioepei fnane Wetdiel ar rdy dfovheisoFbde.fBltehe is broken is
prevented. On the other hand, in case of fetching the photographed inmage
into the fld&h SeRser thie imacrl W Kie shynbnapget fégral| Yf aade (i mage

pi ckup signal._in which the number of lines is not thinned, or decimated) is

generated. EVEHPTHPIESR Tide G iSACR g, 2 sYhdkDt AE eLeBF BihSence is
th th the full f . bl h that t i

pr gczgg}engs&r}(gﬁcﬁac ?sooéo%eql}:gﬁsecf@$§@h€%§d‘ég& Isﬁﬁ?hglf%ﬁb %F(S:Ihgggn r ead
out all pixelRy Ed ek 3Py B et dl WG 0Ent NE1 BHAPEL £OL LIGER -3 T



33 can be realized by dividing the wrings for the transfer gate (the
second polycrystalline silicon) 9 which contributes to the reading of the
signal charges fromthe photosensors 2 into two portions. A repetitive
period of the colors is shown by N. Fig. 14 shows an exanple in case of (N
= 2) in which one period is forned by two upper and | ower pixels. As an
array of color filters of the CCD of the single plate type, a structure
such that R (filter far transmtting redB, G (filter for transmiting
green), and & (FdRted i e T o8 arh iR ST e ) aPem as
shown in Fi 5A.i s ,kn . Jhe filter .of G of high sensitivity is
arranged fo%q%eé&i%?éﬁ SOQIA(,)V:“]jI tfﬁé:%nfcyoft}}ahte Jvﬁm%;gz p?%% ss.a%o%logﬁ f‘%% ters of a
conpl enent ary. C r erw ary e i i £ so known. In
Fig. 15B, Yet%eq%l%gr%m%&dengt%‘g'f iqlf%ers o:‘wyée %%v&%%%ﬁ}a%n magent a,

respectivel y.. .Ihe Llenenhard Ay fi4 er spphayn ¢ fpFd Ger 168y are often

) exa .
used in a vi cfeo canera because a resolution can be rai'sed as conpared with

the primary &l fdd:t @S inPhtt he 1ddhelr hand, td "ee PEd#BdYe COF Ofnd i I ters
shown in Fig. 15A are excellent in terns of the color reproducibility and
are frequentllymiugetd iamaal actanenidhrdnidaceses Bgnds @N 4 netgef i ckup
device in the invention, any one of the single plate type i mge pickup
devi ce havi ngedilseepr i2er ywocoihdrelf idHeerssi garedl tdel ssa g eopl @@ in@4e t ype

i mage pi ckup device having the complenentary color filters can be used.
Further, al tdediagtamwtl 2dhdwn,suppliiedilad possibie inpwse antéwegfeeni ckup
device (what is called a spatial picture deviating system of a system
which is cont¥ U edhigh ahatdgd PRI cleha tt¥RI¥sSteRrled G and
t he i mage pi ckup device having an array of the filters of, R and B and in

whi ch the t\WFS ndfdssiicialp e A post TR EFbHY such t hat
th devi at 1/.2 pixel pitch in t hor i t al d
vertical di S amens mats adiaT ol Aite PR 1ok TEb0T URE et od N of
th | i i cal,. di ti | = f
e ool or= 1404 U NGLUIGRI SIOEFUALE SULe (47 Doty orray o

shows the p : | QR I | i b T | ertical
CCDhs 3, and%lﬁ%n%ﬁoglt he gtgt?lezsjén(}%d '?Ehéeﬁ\?eér/ﬁ%:%%@%% }%&%Mé%r:sﬁie/spect to

a part of onmidnBtrolANMERY tie iphaltosNsr S0 2, 13 hef phRt Bise€nsbsck n whi ch a
hat ched portion is provided in the |eft upper corner corresponds to one
color filter3/4d arCkexaml & ddlldericof folasw fdwemiphptosemsodt W21 howt a

hat ched portion corresponds to the other color filter, for instance, filter
of B. As nerfidmned sed@atidrhewlers iSRE [RGD @ntroflime tlypeowtpruthe 3-1 ayer
el ectrode and 3-phase driving and has gates of three bits so as to be

nei ghbori ng -3 Ag %i SO ths x@iackni ch Mk Al gheer dbtd dfelfnst the
light) of the CCD. The 35 vertical CCD 3 includes. a first regiaon A and a
second region B. The fiat H8HihEnA %?%@%&%atf%sd"ﬁ? ‘%é,aa‘?ﬁjgé'%% and the
second region B .c ri.ses gates 31, 32, and 33. The gates 22 and 32 are

fetikain:

read gates also s transfer gates. Reference nunerals 41, 42, 42',

and 43 denote bus w ri}ﬁ 10 ivgﬂac fﬂ‘éndjréﬂéf'@ W&ﬁﬁ?g_}%%e ~V2, ~V2' , and

~V3 for vertical transf are supplied,” respectively. gates 21 and 31

are connect egd,0, dig) 4IS Md inif) il Bkt el Dahest 2l dasdval e aemwect ed to
the bus wiring 43. The driving pul'ses ~V1 and ~V3 are supplied to the bus

Wirings 41 ajghdths respesdi Wil o Wddudespeehat oi ¢ hehdsé vingepudse ~V2, two
buses 42 and 42' are provided. The first region A indicates a region in

whi ch the trraingf ers anck riespgatey 22f itheonheck @dCKo thendestd®. The second
region Bindicates a region in which the transfer and read gate 32 is
connect ed t dunhignanes 4Rita |t dEidy.cidomirmaned npl gral yCodrertieng, alt hough
only one side of the bus lines is drawn, generally, the bus lines are
arranged on dsuttensindes ighalheo hridiosehsby v apembdyhchrerbzed evdHERven. In
t he above i mage pickup device, a range in which m(m=_1, 2, 3, ...) first
regi ons A ardierdlatdedEhd 29 ST ik QFERRE xdaha sEEdRde¥ P bAs B are
arranged are alternately formed in _the vertical, direction for the purpose
of line thi rﬁﬁf’ﬁngTHBee%aWB & éHS‘\Aﬁtliuﬁ EP&.OH?’T%%G&F% fFaxdde%or (N = 2,

m



36 - 3, a = 2). Although values of mand a can arbitrarily sel ected, even
if mand a are set to large values, it is necessary that (m+ NXx a) is
smal | er than the nunber of vertical pixels anong the nunber of effective

pi xel s. In the foregoing i mage pickup device, in the first operating node,
nanely, at the time of the fullfranme operation to read out the signals of
all pixels, the signals are read out frdfthe photosensors 2 to both of the
first region A and second reqgion B of the vertica 3.. For this purpose,
the r ead pul SEETET & SO 1950 OFG BRI SHY SHEE 29 AR ough't he bus
W rings 42 42' n I asg, e ¢hram,nanc i re generated by
a col or seqﬁ%%%% &%?%e%%%ﬁ%%%gsfﬁ bﬂé gfﬁggho %tﬁg%ggggbig Sthe col or

filters, for example fiyetfig,oeqUeNGecol G BisGooBrrotieal Bothe sgcond

operati ng node, nanely, etine o e line thinning operation, on the

other hand, fbgeseaghpul sfsn e SUPRLI gd EHeOHi&th”D@jvgﬁtszgth the first
region A through the bus wiring 42. Therefore, the signals are read out

fromthe rangelettmansuide sSPOnah§ 86 es8DécteadeOdhrbhoAnhbe gange of N x
a. In the exanple of Fig. 14, the signals are generated from(m= 3) |ines
and no signadtishgeher aledet radmefdbR. a Thd)cloors3/Si NCE the nunber of
lines to be thinned is integer tines as large as the repetitive period N of
the col ors, shppbicdrtofthdeskhfonmreanseesi jRal s Bhet bhift3¥egmagerpi ckup
output in case of the line thinning is held in the sanme relation as that in
the full-frah22réeiies opke adatoh. sFlgetedohyt bhesnphbwselachgs LAlcase of
driving the i mage pickup device. Fig. 16A shows the timng in case of
perforning t#edfEe¥idthneshehies nehe | fekalkadndrtaont A BRERRENG i od, the
3-phase drivjn ulses ~V1, ~V2, ~V2' ,  and ~V3 as ljne shift pulses LS are
supplied to Y%% g%?%%t%ﬁ,a@Z@“%hﬁlﬁ%to?t?ﬂﬁ ?¥}E?er§b?gﬁ ﬁ?ﬁhag?ﬁ the gates
31, 32, and 0 econd regign of the yertical ,CCD 3, respectively.
The read pulggziéhéﬁ %gs{é%ﬁi%ﬁ’tg“bgpﬁ’oklthé’gg%gs %Y and '32 every 1V. By

t he read pul se, the Shﬁﬂﬂb r 1 : phetosepns e read
out to the vertical CCDs Efééiggﬁgaé ?ﬂlg%dgg %%ggrt?%?négghgé§d§ Fi g.

16B, the drimitg Pnésesgider M3 f¥Y2paradhdl ~¥3 &htmiﬁgeogeeﬁéat ed within
t he horizontal blanking period are the pul ses of three phases and a shift
of charges oflesie 1/neMeB. Can rpefli Ot of othenelbtrelghi fitkpesi edx At the
time of the full-franme reading, a shift of one line is executed in each
hori zont al bt &zmdks ngs peonodas Gn pdeiod hef BARAMCKN cAsphafet b€ thae t hi nning
readi ng, as shown in Fig. 16C, the read pulse is applied to only the gate
22 of the fiekeckehlHMIK Thuscledeedi gmathahatgbslasxreanprdas ¢fom only

t he photosensors.  adjacent to the first region A. In case of .the line

t hi nni ng, the'Si HHainaMe? gdatarardhototenddifsgrancet gatfewberhi 8¢ CCDs 3

f the thi d i d ' |, i ted. S - Si I i od
Can Do el i TS By | BHUA TR (RE T ne Sk FERRGBbEHal FOR BBl aral ity of
nmb foti F | [ h in Fig. 14,
The charges B1EThr oesEy Gar o Shomh By HiooLBERFTH BRIy Sheaking, the S gna

charges of one first regio t NO= SLEN okqth S regi ons B
s AR00S (081005568130 0511 Enki "85 S8R0RM.

are synthesized in the horizontal y supplying t ine shift pul se
LS three tingsiuds asd i tStshosf 2z afepeELOHsHI23S ShigUNsbNeEtPonl?.
Simlarly, by supplying the line shift pulse LS three tinmes in a second

hori zontal peiliss f&rmihe Signalt chaegesuntsobref ELstkr 8gROMCR BHd t he
no-signal of the two second regions B are synthesized in the horizontal CCD
4. By suppl yasiong hehd i eboshi 44 piCKeat Saoheggara therdbhiori zontal peri od
H3, the signal charges of one first region A are supplied to the horizontal
CCD 4 in onggé¢ngizbmal thersekecThencpolee SR2cheningrazéneahepeyi od, the
signal charges fromone first region are outputted w thout changing the
col or sequertk.3/7hdperation in the period shown in Fig. 17 is repeated

every three horizontal ﬁeriods.
The output selector 124 sequentially selects

samples from the register 123 in accordance with the



Fig. 18Ais a schematic diagramof a potential of the channel 6 of the
vertical CCD 3 in case of (m= 1, a = 1). The direction directing fromthe
right side to the horizontal CCD 4 on the left side 39 facing the draw ng
is set to the vertical transfer direction. At the time of the line thinning
operation, a packet 51 including signal charges @ and an enpty packet 52
exi st in the channel 6. To output the signal charges @ fromeach line, a

line shift i c a . hunper of tines larger by.the ti. r.kespondi ng
to the enptj§%§%§é$%eg?,y?hg?ébfg G %Pﬁeq%'ﬁn FhehBAsas Sid T [

y i Xing I ghal” chargés and no-signal in

t he hori zont ggﬁ i & mat i Rg e L o] 0z S| . IS

suf fici ent t%é& t éﬁhﬁﬁg%§ép$ﬁ?i%%§ % Qlfﬁgiéﬁg¥tiagiEﬁtggééxgéﬁted in each
horlzontallgéqgggghrggm§gegs BREr 800 RS, t En&ahi st Ypli BRehOLbAWLAGREE! ati on

z 1 [the nunber of packets including the signal charges @ to be outputted

(in this exasy®al cCoNsGEeedcas PRemPeBKetyyist&r(1he Bynber tof hhaekets
whi ch exist at preceding positions and don't include the signal charges (s)

s 1+ X + (Nkeardéheohupberypfypagkets, wobgh exi st behind and don't
i ncl ude the signal charges ) ~a Thus, in case of (X =0), only the
signal charges are tradfséemnnkdipbekbe hd7i zbahgksClPe4sampléage of (X = 0),
t he packets including the signal charges and one or nore packets which
don't includeledie Eiema¢ncy of the data from the frequency of MCK
to the frequency of 3/2 MCK that is 1.5 times as high
as the frequency of MCK, thereby converting into the
multiplexed component signal having a width of 8 bits.
In the case where the multiplexer 117 is not provided
and the luminance signal Y and chrominance signal C are
outputted in parallel, the data (luminance signal Y and
chrominance signal C) having a width (8 x 2 = 16 bits)
is outputted from the camera signal processing circuit
104. In this case, since the number of wirings is
large, crosstalks among the wirings are likely to be
generated and an area that is required for the board
wirings increases.
Since a width of data of a DRAM 141
increases, various problems such as increase in size of
DRAM 141, increase in electric power consumption of the
DRAM 141, and the like occur. By providing the
multiplexer 117 on the output side of the signal
processing circuit 104, the occurrence of those

problems can be prevented.

Returning to Fig. 1, the embodiment of the



charges are transferred to the horizontal CCD 4. By the above conditions,
the signal charges can be transferred to the horizontal CCD 9 and the |ines
of no-signal can be conpressed. Actually, the charges of the enpty packet
are not equal to O and unnecessary signal charges On such as snear signal
dark current, and the like are includes. Wen the nunber of tines of |ine
shift which is executed in each horizontZdl blanking period is different,

Since the nunber_of tine f addition of the unnecessary signal charges
is differentfn%%n%h%%nvlg*o% nﬂ%%%%%fy %?%ﬁg?%glndﬁﬁ éﬂ*&??gs?ﬁ dependi ng
on the lines u I guen e uch that
a line cramﬂsgﬁ%%gﬁ@%%ﬁf¢%8€%?éﬁsém%ﬁ%ﬁ%g%%égggﬁgagga%+%p%g%% g%%@y line on

the moni tor @ke AR 841 014 Dol ol e cofHakiL Y1 oHCh, 38 daggl or deviation

or the like occurs. To solve such a pr it is sufficient to set the
nunber of tidpsteheti 1Poshifhe MM ED SnErExeEUL BYl hils eagh beEpgent al

bl anki ng period to a constant value. In case of a limted condition,

namel y, whermpdine 4 osnmestdd, tdytisetdutgut hef ntdecaméra dighames of |ine
shift of the vertical CCD 3 to [(Nx a/m + 1], the nunber of packets which
don't includerddessimmatichatiges04)y avi thpat epatdiedo t conhecsedgnad ahar ges
& of each line can be made constant. Thus, the occurrence of the
deteriorati croverhengi civeel fubl 4 t Yo nerenoaedi mpoviee copmpengnevent ed. Fi g.
18B is a schematic diagram of the potential of the channel 6 of the
vertical CCHEBInalchReo ofhyee Ppimaxy goler—signals; t#nd @aRanple, (N x a/m
= 2) and by setting the nunber of tinmes of line shift to 3, the nunber of

packets whi chPRISH FUFRRT URLI R hie® sSTYMRFCERAr BRs? ReaPF¢hngranddded in each

|l i ne serving_as_an actual ,output c be made constant. Fig. 18C shows a
case of (N FPreFuchHLon davy I.%Lf% fﬁ?s dast 2t ankh‘? :gal?aand it is

se o | se. 47 S ' is
case of m> SRR el Tty bk MUt ehihd TS e

suf ficiently seducesl, 094 P{ 9P| SIAOELLES: oh NeAD L 91 £99E Nge OCD | Mage pi ckup
devi ce, since the nuhber of Tihes serving as an actual output can be

reduced, by sgéesticngstbe v ueiwd oF ofné heséir stTheghDESolomptieaged and
the value of (N x a) of second regions B arranged of the vertical CCD 3,

t he nunber of0%itwesFdd. t heiouhpirl ¢ npgevpiek uposi goat rehnobeasuppressed to
a value that is equal to or | ess than the nunber of horizontal scanning
lines of a tedmersiwnibf ohkthiowedh.  nSevenadn exanpl escodmpheenuiber of

out put 42 lines will now be described with respect to a case such as a
color filterPERYEJedNECr 2920k ¢hed BagRtraysebnmbh@Asrepy@ing #g. 19, in
case of appggin %he,invention,to an inageﬁgickup devi ce corresponding to
VGA (Vi deo %&## LCIRT 95T REIPRE PR nePBEF O b Okf o2t YUR Bi xel s

i cal pixel hor i | _pi xel ' I 48 640 = 1, =
)" I n’ Che 1 EERTEAT R H0C nbde R THE S b 80 THHUABEIBEBLIPER | nes can be
reduced to ggﬁ?ggjéiggégﬁm peoely, 240 lines. Fig. 20 shows a structure of

of ‘Ghe ol Urm 1

a vertical the vertical direction in case of the imge

pi ckup device shown inpfige dOimdt @ cdloshovgnandi i ng, chgytpfor driving
pul ses for driving the inmage pickup device shown in Fig. 20 in the second
operating nogienePOféd OB €0 r €SPREEE NGyt @i tbese 194 Fafe ddpplecdesbgnat ed
by the sanme reference nunerals and their descriptions are omtted here. In
this case, ia eabdvieiozontsplperapoarstes) i fer sékdmppel) se LBqusdsuppl i ed
twice. In the second operating node, the signal of only Ris read out in
the first horirystahldpeplay HS andlhéepsclhupl indgeniy Gisslapad but in the
second horizontal period H2. In the exanple shown in Fig. 20, since the
nunber of |itRe Weld ageyatRibddispbachl Hor i ZBme al ipetd ogrystaefual , the

probl em of the col or_deviation and the |ike don't occur,
display 135 displays a color image by a noninterlace

system at a period of 1/60 second. A memory which can

be accessed at random, for example, the DRAM (Dynamic



As shown in Fig. 22, in an inmage pickup device in which the nunber of
effective pixels is equal 43 to (768 x 1024), by setting (m=1, a = 1),

t he nunber of output lines can be set to 256. Fig. 23 shows a structure of
a vertical CCD of one colum in the vertical direction in case of the inage
pi ckup device shown in Fig. 22. Fig. 24 shows a timng chart for driving
pul ses to drive the image pickup device,shown in Fig. 23 in the second

| i vi ceos Fi g, .
operating moge,qBarLoass ALESSpPNdh 0,68 LROSEChBe E/Mecbiedr Bogesi gnat ed

by the sane reference nunera nd their descriptions are omtted here. In

this case, i18388CR-HPFEZONLR] BSFI PsthRBel | BR 8REbLPULEBOLSKI $45Uppl i ed
three tines. In the second operating node, the signal of only Ris read out
for the firsprhorigoptainperhotoditaphdct hepskgpatrotppnhyeG is read out for
t he second horizontal period H2. It is also possible to read out the signal
of only R fotoanéttsdl bortrzentatop@ingdahil’ rapdotiactéad datat hessi gnal of
only G for a second horizontal period H2'. In the exanple shown in Fig. 23,
since the nubhbher oR higesefhichentecadied ©A eashshemi gbheal theniod is
equal , the problens such as a color deviation and the |ike don't occur. As
shown in Fi gth@5JPEG aanihegel e ckepddevhceerardihnghmedéuiumber of
effective pixels is equal to (1024 x 1280), by setting (m=1, al =1, a2 =
2), the nunb®¥aBPleut puflpshedeBapy beddetNoadssntatfafe 4PC4re alternatel y
used. Fig. 26 _shows a structure. of a ver

ti | 4 | i th
Vorti cnl Yai SeeTeh afe thatR RS Lo RERE hebf et raarofar 42 Ss TRl g o7 1
h tim hart f | Vi t dri t i i,ck d
Shown T FioSBsEaERbp 1 8F A aRAMPHI P oTs  QoBELST LAPRL TBECARUEELR dovi B8
th i Fi . i by. . d t hei
hooori ot onosioflafy Endoal 0BRLESY Y1 41 SAIECHSA EE PRABLTHER 28n20d (NELT

suppl i ed foupehb®Bschir88ehehofhgontal period. In the second operating
of [

node, the signal only Ris read out for the first horizontal period Hl

and the signal of onlyrkeiénteadrpaécbaert he2seeppdeBseszantakaperi od H2.
It is also possible to read out the signal of only R for the first
hori zont al pemoodt HLhtandbbdwt r eALIO oby the sPHaal nemebdnl yat bdaptheesecond

horizontal period H2'. It is also possible to read out the signal of only R
for a first POFi tbhsatepertoding " Tonadsformnead Bhe PRAMsildmalisof only G for
a second horizontal period H2". In the exanple shown in Fig. 26, since the

nunber of |iRBSViAeRhiaFed daeaesh ehchlneki seaPantpEiPBdoFstBAual, the
probl ens of the color deviation and line don.t _occur. In any cases

he
shown in Fi g51kgolnobhe offEGs  The ﬁiﬁﬁ@rmSPOBMtbG? tfn8s can be reduced
| ess than, fox exa Iet t he nunber of %hngs §262 5} of one Eh%'daOf t he
NTSC ;ystenls?ﬁ%?%gg?%zth%e%%f%rsggﬁu 2& SRS Fﬁ% 3%8I8?0F Vréw’tan be
held in the RBUR LOLA!LPNadSohlp!sof-LheibULLhEAMBeECadhndaDdE And the
image 45 pickup signal inthe |ine thinning node can be generated in a
shorter tinEbeTbyégtibéai?ﬁgér9£§auan@iEéukfteéﬁnﬁncan1Qﬁpdések9yed on the

liquid crystal nonitor w thout using a VRAM or frame nenory.
whole memory or every divided region. As a recording
medium, a medium such as a semiconductor memory or the
like other than the flash memory can be also used.
Further, an interface to supply compressed still image
data to a personal computer as necessary can be also
provided. In an embodiment of the invention,

"recording"”" denotes that the image pickup signal is

coded and written into the flash memory 143 and



The foregoing specific construction of the imge pickup device in the
enbodi nent has been shown as an exanple and the invention can al so use

anot her solid state i mage pickup device. For instance, the vertical CCD can
al so have a structure of the 2-layer el ectrode and 4-phase driving.

Further, as a node to drive the solid state image pickup device, it is also
possible to set a third operating node i m3which the read pul se ~V2' is
applied and the read pulse V2 is nat applied., According_.fo the invention
as descri bed raeaooRPed,aucatols‘ir? Fld?%tgees ot(r)haat godd ‘3%?? ilclbltq?%s ]trﬁﬁ‘on can be
obt ai ned in I ifr ' i ckup r e gr essive scan and,
in case of uré%]ﬁogrquhle%{ nlvenﬁéla[(?;gtﬁg? aanéldi%tg%)}ye/e%#) ?l#(; ?%)%%I J(:zlgcr ystal display
or the |ike,gdhgiddmge pickup signal can be generated at a high speed in
the Iine thinning 1 mage pi ckup node. Therefore, the image pickup signal can
be di splayed on the nopid ofoMdtd YA Thd¥o B VRAM Shisetibg | mage

pi ckup signal can be generated at a high speed, a response speed of the
automati ¢ COMIIOlnAPRM aldic SidY as afoPall@efHLUS Oorntiigel i ke can be

rai sed. Further, since the nunber of franes is large, there is an 46
advant age susmibddiaterst nofivwn lofnddeo frosypd oatismgecars Isaoodé hedrmédcording to
the i nvention, upon recording, since the i mge pickup signal is displayed
in a period iof adamerdarms winan 4 heoiperdioihd ostawe tohgthdeddbage signal into
the menory (DRAM), the period of time during which the display is deleted
fromthe di spridichss carflry MTR et rwbedvey ,a iMCRhEOFERE oduct i on,
since the image pickup signal is supplied to the display device for a
period of tifR&urd g Bt HEIME A 194 r AP RANY ropr e FR1IRECBPEEng medi um
t he period of éine duriqg whi ch th di%ﬁ ay is deleted can be mnimzed in
a manner si 15T THRF A 6o df %. |5 GHYT t TR OQLTHPAing to the

i nvention, h ariahly setti e c fr.equ , onent signa
that is genen>r{oac¥ee'd 1?131 oérlﬁ’ef hrség%é;srgregr%e ST ég%;k%(y ptrrtl)% elgés]i&gn gS ‘”E’;??%}S?’FBC an be

mul ti pl exed & i £ of ta qggﬂt he. si I
processes atsalt eﬁpsgsltﬂé\ft gfgjéz ’caanrE ??%ch@lég r‘%%% t e&g:l[ré%aﬁlgfégggi oration
due to crossigl ks 3f, tdieg 11 % £ad Do SHPPESSELS £HGRDE HbPEmbRLERe
invention, the full-frame operating node of the progressive scan and the
angl e of vi emandicaior Sesuencer sl eimel thé nréder soig/ repaddeoiagd the

i mage pickup signal of a small nunmber of lines can be selectively derived
and the i mgeygiakup Brgmdde swianchien @us parnd sl @an abdi ghsspeed. Therefore,
even in an inmge pickup device of a |arge nunber of lines, the nunber of
out put | i nesgenarafeed detiicere tol eracdreutemtl§s. eqlial the menikasingan t he
nunber of scanning lines of the television. The image, pi ckup signal can be
di spl ayed oﬁMFHé|ﬁﬂﬁt%Wa%ﬁt?&ﬁﬁuRmﬁ¥EF%F?mﬁ&ﬁ%ﬁcﬁsad+§?b%yggp%gity such as

Ut put 1 o0 attE gt Shettl oA T QGRS shibu ol 71 HE® abt DRt FECCENLPEI
the narber A4 e Pt fed O LhFae K8 R 00 B RE ehRab M ot on
of the moni tof | Mage di5e STRALAETre AL DONGMANE, PEESChabaVERERON has been
stored in the DRAM 141 is compressed and written into
the flash memory 143. 1In the first reproducing mode,
the data stored in the flash memory 143 is read out and
the read-out data is decoded and written into the DRAM
141. 1In the second reproducing mode, the data in the
DRAM 141 is read out and displayed on the liquid

crystal display 135.



described with respect to preferred enbodi ments, the invention is not
limted to the foregoi ng enbodi nents but many nodifications and vari ations
are possible within the spirit and scope of the appended clains of the
i nvention. 48 WHAT IS CLAIMED I'S: 1. An inmge pickup apparatus
conprising: a progressive scan type solid state inage pickup device which
can operate in a first imge pickup node4 or perform ng a readi ng operation
of pixels of a first n er.o i pes at fLt ri . 2cond | mage
b il g SafapbiRhoPe,rag Bgteteh

pi ckup node for perfor ono I'Xél s~of "a"nurber of
{yDes smal | Shohlbalh Shdch oL QWIRSE Bhihingsadl 2npREOPd;Rer hodsdl I ot ent
fromsaid first period; Inmage signal formng neans for formng an i nage
signal from an. o4k Pyt s 5t gRREr Of 368k foSObhHetalE | FREEMBhG kYR gV Ce; an
interlace scan type display neans which can display an i mage signa

recei ved frompgai dsi s@gep§i AaR] nd of Rk NEoABABHi8EhanBekligdagonger ni ng said
second period; storing neans for storing said imge signal; swtching neans
for sw tchi ngcaigennecihi tigeredeltoningongdsal dhenagerscogngutear (DB neans,
said display neans, and said storing neans so as to enable a transfer of
sai d i mage scgnatobet weenCa@bydtiwing sarduitmdé9spdnahef timing neans, said
di spl ay neans, and said storing neans; control neans operable to initiate a
first recordfagtrobeer nlOhi endsadklesothe SERt é0lmagerpitéNgpidedi ce oper ates
in said first,inﬁge,pigkup node and said smﬁtchin? means connects said

i mge si gnal 1Benthinpbafisnade, suhdcht BilhglresnBlfdredt orage of said image

signal in sajd storing neans, and to i nmredi atel hift to a second
recordi ng no Er?hn&ﬁF%ﬁ'sa}ﬂn§%IVﬁl§?aﬁéeiﬁﬁ&eréﬁékﬁﬁtd€6ﬁce operates in

ol | owi ng. st BPAGE*bFSSEPo; RAGCEP ghAT FhKoC0s: 47808, PG NBaRarALLai d
first record&ggrgggeougogge t e§§55.593996§i9@?5P59r”ing means and sai d

di spl ay neans an i sconnects saird i mage signal form ng nmeans from said

storing nmeans; processiRO-AEaASH P6riRGCYEBY sAkRdoLRBAE Sighah brom said
storing neans and processing said i magé signal to generate a processed

i mage signal theasfgpsbCcpsstags ikgnsibeing 1049ieoepbedika %ai @hstoring
means by a dedicated communication |ink apart fromthe conmuni cation |ink
coupl i ng sai donvageisggoaakchpt M B¢ tkeansghothai dadaspaycheand3land

The three primary color signals which are generated

from the converting circuit 134 are supplied to the

liquid crystal display 135 and displayed. Since the

CCD 101 operates in the line thinning mode, the liquid

crystal display 135 can perform a noninterlace display

at a period of 1/60 seconds. By observing the display

on the LCD 135, an adjustment or the like of an angle

of view is executed and a still image to be recorded

can be determined. Although a vertical resolution

deteriorates as compared with that upon recording due

to the line thinning mode, it doesn't cause a problem

for an object of monitoring the photographed image.

Such a vertical resolution is equivalent to that of a



recordi ng means for receiving and storing said processed i mage signal;
wherein said image signal is processed and said processed inmage signal is
passed to said recording neans during said second recordi ng node such that
while said image signal is being processed and said processed i nage signa
is being stored the output image of said i mage pickup device can be shown
on said display without the use of a buBbPer. 2. An apparatus according to
claim1, further conprisin conpressi ng neans for conpressing a data
amount of saFenVaREEORAYNE Dt%am%Fﬂ1SoéoﬁﬁF§§§@angnﬁgél§@8nal and
recordi ng neans for recording said conpressed i mage signal. 3. An apparatus
accordi ng t o2€F&FH2t1QRerein in said second recording node, said contro

nmeans supplies the im n ed i.n _sai storln n ai_d

conpress?ﬁg means and g?lgbg gé? ghﬁﬁglgggwgg o2&t Sg%%é§§%§ 285 al | ows
sai d compressed. | mgeas! gnaketocbes Lesardedotopsaldareaer di pggpeans, 4. An
appar atus ac ord rmgtoc Wheteintsard recor I'ng nmeans records said

comr essed | 1BOEqSEgal 0N OrgedEbaLhable Lepardeng Rl Wi oS0 5 A7

apparatus ac aim erein sal control nmeans sets a first
reproduci ng QQQ@mEQL8085ﬁ9k0§abgcﬁobbda§Eét%obﬁ%g%oﬂtQ%QQ devicce so as to
operate in said second i mage pi ckup node, to control said swtching neans
so as to conggettgakdceherbhy seaBBealdksaiid dinppb&ydraads.itt dsdeconpress
the conpressed i mage signal read out fromsaid recording neans by said
conpressi ng seatapbleotseimnohbeodeaonptessedmaege signal to said i mage
signal, and to store said imge signal into said storing neans when said
conpressed i mage si gnalni sheeadnftomisgi dodecoitien§yRédandland, i mredi ately
shifts to a second reprodUC|ng node to control said switching neans so as
to connect sangodesrrAgoReEns anda§§|élé§§pmﬁﬁoﬁ§aﬂ§3wﬁ@ﬁc§a@&e|nage si gnal

is stored in said storing neans. in said first reprod g node. 6. An
appar at us ac€6PH?ﬁ§e90t€l5Fﬁ1§atﬁhEPélﬁhPWns§Wdas 58 D epgP§ddcieng node,
said control ans thlnn s _the S|gnal stared i id staring neans
and reads ou?ggﬁelPﬁPﬁﬁé Vfage Elg 13 32 Eh el et el

consumption, it is desirable to turn off the power
supply to those inoperative circuits or to stop the
supply of the clock that is necessary for the
operation. In the other modes which will be explained
hereinafter as well, a bus for the circuit which is
made inoperative is shown by a broken line and the
power supply to the circuit which is made inoperative
is turned off in a manner similar to the above.

Fig. 7 shows a connection in a mode in case
of recording a still image, namely, in the first
recording mode in which the output-point a and
input/output point ¢ of the data switche; 130 are
connected. The first recording mode is set by making
the mode switching signal 132 active by a method of

pressing a release switch (not shown) or the like. In



7. An apparatus according to claim1l, wherein said inmge signal formng
means i ncludes: |um nance signal formng neans for formng a digital

| um nance signal of a first clock rate of a first bit width fromthe output
signal of said solid state inmage pickup device; 51 chrom nance si gnal
formng neans for formng a digital chrom nance signal of a clock rate of
1/2 of said first clock rate of said firxd bit wdth fromthe output signa

of said sol itgxleStf?Ltr%ti r}%%%r@i%léjgﬁﬁ%%\é: gt%cﬁ gﬁq:ﬁaoéc%rﬁdtoéreﬁe& for multipl exing

said digital Tumnancé ~signal a oni hance si gnal and

generati ng. Lie JUh Rlhexedsignal; n dhe basis ofoa wlock fate which is 32

times as high as sai ck rate. 8. An apparatus according to claim

7, wherein gaih@ (dhgictal; ggh/d fakes Sinalcd sid Jnaleiive WH Ghhe first
digital color difference signal and a second digital color difference

signal are muhti-Frexed.reddiNy dRGE PirdoHP ERPATES U ICOMigred Yo @A _
progressive scan type solid state i mage pi ckup device which can operate in
a first inmagalpipdken snodef exaperlfeqr B2ty 00 gaidiales oper ateaah a@ft pi xel s of a
first nunber of lines at a first period and a second .image pi ckup node for
per f orm ng airthaditnipeaper atixen ehdoibthe sinefgen gy sfgridinest ssmal | er t han
said first nunber of lines at a second period different fromsaid first
period; inagersiognslf fld3% sgamans s greddradthg an i mage signal from an
out put signal of said solid state image pickup device; storing neans for
storing the i mge sigfA&e image pickup signal is processed by the

camera signal processing circuit 104 and is written

into the DRAM 141 through the output point a and

input/output point c of the data switcher 130 and

through the recording and reproduction data bus 140.

The memory controller 145 sets the DRAM 141 into a

writing mode and supplies a write address to the DRAM

141. The memory controller 145 is controlled by a

microcomputer (not shown) for controlling the

recording/reproducing system. Still image data of one

image is written into the DRAM 141. 1In the first

recording mode in which the image data of 1/30 second

is written, the image cannot be displayed on the LCD

135. In order to minimize the time during which the

image is not displayed, when the writing operation is

finished, the operating mode is immediately shifted to

the next second recording mode.

After completion of the writing of the image

data of one image into the DRAM 141, the data switcher

130 is set to the second recording mode in which the



52 a coupling termnal which is connected to an interlace scan type display
means whi ch can display an i mage signal received fromsaid i nage signa
form ng neans at a period concerning said second period; swtching neans
for switching a connecting relation anong said i nage signal form ng neans,
said coupling termnal, and said storing neans so as to enable a transfer
of said inage signal between any two of said inmage signal form ng neans,
said coupling termnal, and said storing neans; control ngans operable to
initiate a fYPERUF ROIEF g #odel PRUAWPERNEaP 02581 FaRReGERYi ARG PR kup
devi ce operates_in sgid irst im eﬁgickgg node .and saiﬁ gmﬁtc ing means
connects saitfi e &t gnalefBFRTH GREIRRE B37G 5P oPFhgP¥eRAs For st orage
of said im [ LN Sad tQrj S to | |a hift to a
second recor |%dg§§%eé?ﬁ§§%?%§ gg Qgégf?g %fg?geinaggngﬁ%kégéﬁgéice
operates in ?@i:?r&fﬁgr&qoﬁé@g@htp' EfiBeRdeaand 808 SUk ! ehbRdchBANS,
i medi ately followm ng storage of sard 1nmage signal 1nto sald storing neans
in said firspriecoldi NgrARdEag0HRECkSL82LE 5ABPELI840P8! ther m ng neans and
said coupling term nal and di sconnects said i nage signal form ng neans from
sai d stori nge®sdls: /QPEO6QEET NP2 NERASUERT theckuyi Dgosai dhemage signal from
said storing neans and processing said i mage signal to generate a processed
i mage si gnal ensadelr pdecedsr npd reaospbes sgs cobpl @édt & orsaddost ofroy nmeans by
a dedi cated comunication link apart fromthe conmunication |ink coupling
sai d i mage stlymaPRAMr b hgbyeahsrtexgmptedi the ajPR@ansThandompresdedg neans
for receiving and storing said processed inmage signal; wherein said i mage
signal is prézessktd whdtsendiprockBseflaphgeeBryrialids pAsSsed to said
recordi ng nmeans during said second,recordi ng npde such that while said
i mage si gnal MRt HR1AY %PBE%SSE@eaﬂHCEQPdlﬁ?g%e§§eﬂo?ﬂﬁﬁés§?gﬁ%@ is being
stored the out put igage of said image pi ckup device can be shown on said
di spl ay wi t ottt A8 use of a buffer. 53 10. An apparatus according to
claim9, further conprigip ét§8$8585§é99r5?§55m585 cgﬂgrgéglpgla dat a

0 S ;

anount of said inage signa orm a conpressed | rmge srgnal; “and

recording megnsy§QEs T £LOEMAENY; 581 €hERAPRESRESe. 1In a manner
similar to the monitoring mode, the signal read out
from the CCD 101 is processed at a high speed by the
camera signal processing circuit 104. The image signal
is supplied to the LCD 135 through the data switcher
130 and converting circuit 134 and the image is
displayed. Thus, a time which is required until the
display of the image is deleted from the LCD 135 upon
recording can be minimized.

In the reproducing mode, the image data
written in the flash memory 143 is reproduced and
displayed by the LCD 135. Fig. 9 shows a state of the
first reproducing mode in which the output point a and
input point b of the data switcher 130 are connected

and the image pickup signal is displayed on the LCD



i mage signal. 11. An apparatus according to claim10, wherein in said
second recordi ng node, said control neans supplies the inage signal stored
in said storing neans to said conpressing neans and allows said i mage
signal to be conpressed and allows said conpressed i mage signal to be
recorded to said recording neans. 12. An apparatus according to claim11,
wherein said recordi ng means records sai8 conpressed i mage signal onto a

det achabl di di 13. A , dj to.claim 10,

Wher i n sai 05 &ont r BFe nEGRSE s6tat alPrFRY PaRFobacrAb RBJBAFNEoRPol said
lid state | i ck devi] t te_i ' d i

oi ckup mode TEREoRet b Saf & kTP Ent D Reanle<bYae Petheinger said storing

means and saydh£oD0LRH! DOp1 2001 08! bul o llORRBR! ERSANICEORRECRSEY biage

signal read o rom sai d recordi ng neans by said conpressing neans, to set

the decompr egsed)ifBge #0ARls tRode] dchERaRtal gBakeadndutorsbar ensal d i mage

signal into said storing neans and, 4 when said conpressed | mage signha

is read fronrsasd hee6Fdi D43 NBAASEhé NPBGHalgty $8i Ehpploea 86CORAE
reproduci ng node to control said switching neans so as to connect said

st ori ng neansnacdesail€lccdenetdit ng term nal when said i mrage signal is stored
in said storing neans in said first reproduci ng node. 14. An apparatus
according to claimi13, Thwedzta i®n decddsécbpdthependodengdroddersai d
control neans thinnes the inmage signal stored in said storing nmeans and
reads out thk42hindethé nbgegsi gabd . id55en@rappar at TheabBAMALAG e claim 9,
wherein said i mage_signal form ng neans includes: |um nance_ signal formng
neans for fofPRRECHLEE gFP a®s | ki Wahke Shgnirage datfrstIB| 6BkSrate of a
first bit wwdth fromthe output si | o aid solid state image pickup
devi ce; chroﬁ?ﬁ%nc@hgi@ﬁ%?r¥o?%?%ﬁgﬂigﬁsifgrc?BFﬁP 9 hP8i §FEEF chroni nance

signal of a ghagkorale oo Unehy RIS TLESL BockoLahengl agaLdyLirot bit

width fromt ou pu% sigh sard soli a nage ﬁup d8vice; and a

mul ti pl exer &P{tgyﬂtiﬁégx£ﬂ9 ﬁﬁéﬁ P&ﬂiiﬁlthe same data array with

that in the first recording mode. A similar data array
can be also realized by an address control upon
reading. The above relation is necessary to use the
same circuit as that which is used in the monitoring
mode in case of supplying the digital image signal read
out from the DRAM 141 to the LCD 135 through the
converting circuit 134 and displaying by the LCD 135.
In the first reproducing mode, the CCD 101 is driven in
the line thinning mode and the image pickup image of
the CCD 101 is displayed on the LCD 135.

When the decoding data is written into the
DRAM 141, the second reproducing mode shown in Fig. 10
is immediately automatically set. In the second
reproducing mode, the input/output point ¢ and input

point b of the data switcher 130 are connected. The



| um nance signal and said digital chrom nance signal and generating the
mul tipl exed signal on the basis of a clock rate which is 3/2 tines as high
as said first 55 clock rate. 16. An apparatus according to claim 15,
wherein said digital chrom nance signal is a signal in which a first
digital color difference signal and a second digital color difference
signal are nultiplexed. 17 An i mage pi ckup apparatus conprising: a solid
state i mage pickup device which can operdte in a first image pickup node
for perform $RCANG el hegdepbiratnede of S ppREl BYomakingr henBaBer of |ines at

a first period and a second i mage pi ckup node for perforning a readi ng
operation of SHi ks S horhbb33 ACtivies sHBf|I BRAUhAALsaPdSEFr $BRCRuNber of

i t d iod diff t f idfi jod; j [ I
forming meangif oot oI R MO | gk OF BRaFerfonfthn BREpERCSPERGI (4% oai d
lid state i ckup. devi > : | . i nel ud
2"l um nance &1 graroFET Y By TRENLCT of °F of A RBOA G FaroF UArHagEE signal of
a first 0'005%%35§u8%k8nf%5§£ B Y%ﬁthdLEQ”L&E€c88£p9§os'QHG' of said
solid state Thnage prckup device,  a chfom nance srgnal “Tof mng neans for

forming a dighialr €O PAAGE: Sighal BheBegboek tALE1RhGAZ Of said first
clock rate of said first bit width fromthe oufput signal of said solid

state image @bEKPoERNLIEE, t@dncha datsi pbeyetelioinbhti plasnngemairg digital
| um nance signal and said digital chrom nance signal and generating the

mul ti pl exed B4ynadn ove t Heehasy stioé BCDI DBK.rare vhishchsed/ 2hti degaas hi gh
as said first clock rate; display neans which can di splay an i nage signa
at a peri od cerceded nin stihel Skxsmdnegeorpdl 48t osi ngtnthaslfioe storing said
i mage signal; switching means for switching a connecting relation anong
sai d i mage St@h@ming data but the full-frame data. Therefore, a

line thinning similar to the case where the CCD 101 is

driven in the line thinning mode is realized by the

address control by the memory controller 145. Namely,

only the data of every other line is read out. Thus,

the read-out data from the DRAM 141 can be reproduced

by the LCD 135.

In this manner, the still image data stored

in the flash memory 143 can be reproduced and seen by

the LCD 135. The number of still images which can be

recorded is determined in dependence on a memory

capacity of the flash memory 143, a data compressing

method, or the like. As for a flash memory 143, it 1is

preferable to use a construction of a detachable IC

card. A recording medium other than the flash memory

can be also used. Further, it is also possible to

transmit the recording data to an external personal

computer through an interface provided as necessary or



form ng neans, said display neans, and said storing neans so as to enable a
transfer of said 56 i mage signal between any two of said inage signa
form ng neans, said display neans, and said storing neans; control neans
operable to initiate a first recording node in which said solid state inage
pi ckup device operates in said first inmage pickup node and said sw tching
means connects said inmage signal formn ans and said storing neans for
storage of said imge signal in said storing neans, and_to inmediately
shift to a sERoHPFRcHreli FREMHNT rdalhd chnsQi 3N seX FArReAt 8EPRAGE pi ckup
devi ce operates.in said second i nage pickup node and said sw tching neans,

i mredi atel y $oY19W ng storage of said i mage signal into said storing neans
in said first recordi node onnect.s sald | . Sl g rm ng means and
sai d di splay neans angg%i%%%W%%%fggs%?% ?%ggéggggﬁg% g%&nﬁ%g means from

sai d stori nd; JEans;e PIECESHINN JPanse gl 1 £oelLig: 28he1 MBS gpal from

said storing neans and processing said | mage Signa generate a processed

i mage si gnal exémﬁ;ﬁ%iie PEOCLSEENY MBans D8] H0-£Hp & tReSatH $tQE5EBYafRaANS by
a dedi cated co nication link apart fromthe conmunication I'itnk coupling
sai d i mage signat) {08 N Yor SR A tiva S sh et sHPERYoFBaNSo r aBfampter di ng means
for receiving and storing said processed i mage signal; wherein said i mge
signal is proitesseibdssl) saivhiriocessetvorapressdonbhlly pasaadetioinai d
recordi ng nmeans during said second recording node such that while said
i mge si gnalansimejecgpracessedi enld Gebsl pveressel trmagefsikgnalit)s bei ng
stored the output inage of said inmage pickup device can be shown on said
di spl ay wit hdutaxhanged arong biid ephou@senporsnge pPtktipanpparaing
conprising: a solid state inmage pickup device which can operate in a first
i mage pi ckupShoRl fehapEes oF FRMGERE rRlaRF PReRPRFat £ oRC0f DPPX&FSbERLa first
nunber of |ines g% a first period_and a, 5 .sec§gd gn?ge pi ckup node for
perforning a<reathi Mg opetat i orPRIEpF xX8PEtbi ¢4 AbfbRrP8E L FFnes snaller than
said first nu r-of lines at a secon riod differ ro idfirst
peri od; inag%%gfb% ?rf%r%??ﬁf%%%%st?oghgg?%fhég%%a?nggé gfgggﬁgfron1an
out put sign i | 4 i i C i akd- | e signal
form ng neaﬁ%m%%%ﬁﬁggﬁggaiﬂﬁﬁ§ﬁ%%?gﬁgggﬁg? F%?%?ﬁ% ﬁggﬁg Fg%kgggning a
digital lumpangessi ahady ofs ayfis e CéRSKaiRtE REraihi h8brbEhtvrdth from
the output signal of said solid state inage pickup device, a chrom nance
si gnal form tige nBedtsod@tis S0 M Ng endi ghdedbsehsoni nancerssgoatisotoa cl ock
rate of % of said first clock rate of said first bit wdth fromthe output
signal of sadmwesoltdistbie vemyecal ckGP devi Tee anhdnalnohiticpgkexé&somor
mul tiplexing said digital |um nance signal and said digital chrom nance
signal and gekerRiteresemeonul 2 i prexeed 5egRapubntohbhpa¥prstéral efBek rate
which is 3/2 tipes as high as said first_clock rate; storing nmeans for

o

storing the ?nheRRFgriat X129 coup? ngt ¥82HF naF @ht cR1FS1EoRABCPE to displ ay
reans i ch cgn. 4L bl 2, LiBoc, Slonel Bl auBet Lod: songapnng sai d second
o 96 to endt S AT PRERE: PR SERV AL oL CREL Bl BT BB 9 CERE "L
| mage si gnal f gral ngs MBARSs £ SREd COUPLT et BEERR! anPlds38kd5shar g means;

floating diffusion area and is sequentially converted

into a voltage and outputted.

Fig. 12 shows a plan view of a unit pixel of
the CCD 1. Fig. 13 shows a structure of the vertical
CCD 3. The vertical CCD 3 has a structure of, for

example, the 3-layer electrode and 3-phase driving. 1In



control neans operable to initiate a first recording node in which said
solid state i mage pickup device operates in said first imge pickup node
and said switching neans connects said i mage signal form ng neans and said
storing neans for storage of said inmage signal in said storing neans, and
to imediately shift to a second recording node in which said solid state
i mage pickup device operates in said secdhd image pi ckup node and said

swi tching ne dlatel fol | ow storage of said irmage signa
into said stg?gnglﬁeaﬁg ?ﬁegﬁ?dng??gﬁlrQCQEBPﬁﬁs déFaBS%ﬁébfgag&@& i mage

[ | f ' d I 1 nal d _di d
Signal formi Ry H&nLeF bﬁ%ia?%ﬁc’?&?né HBaRe o P BeRe g Choans for

e e narb ok PRO%, g, ORBhy ' LRT 821181 A0LNAIRANEnAN Y REATESFNT o2l <
i mage si gnal gener roces nmage si processi ng neans
bei ng coupl e@héOt§é‘h§’fé£03’:h9ﬂné‘?a”§n8ysa @ed'aﬁat &9 %%mrf'eqatg'a%s' i nk apart
fromthe conmuni cation coupflng sai d i mage S|gna formng neans to

sai d di spl ayofreens; v@ﬁdlésyoc@bgmneaegptaertlb@wl Vi g eaRGasls@eiyng sai d
processed i mage signal; wherein sal d i mage signal is processed and said

processed i nageesdgnal cblﬁm@ﬁ}??edsé@ s8i d feadr game.means rdyr.i ng,sai d second
recordi ng node such that while said i mage signal is being processed and
sai d processtilghtageisidgiay fslbeand sher @édkehereubput tiemagadokreai d | mage
pi ckup devi ce can be shown on said display without the use of a buffer. 19.
A solid stateofnelgewpi ckip gleewvoeinf Fag.i aBer thretyposder gemesi $ing:

9, and 10 are formed by working first, second, and

third polycrystalline silicon electrodes. Vertical

driving pulses ¢V., ¢V:, and ¢Vs: are respectively

supplied to the transfer gates 8, 9, and 10.

When the signals are read out from the

photosensors 2 to the vertical CCDs 3, a bias voltage

(referred to as a read pulse) at a level higher than

the high level of the vertical transfer clock ¢V: is

applied to the transfer gate adjacent to the

photosensors 2, namely, the transfer gate 9 also

serving as a read gate. When the read pulse is

supplied to the gate 9, since one pixel corresponds to

one bit of the vertical CCD 3, the signal charges from

all of the photosensors 2 are read out to the vertical

CCDs 3. The horizontal CCD 4 generates the data of one

line by transfer clocks ¢H: and ¢H:. For instance, a

CCD with a compound channel horizontal CCD structure

can be used as a horizontal CCD 4. In this case, an

output unit has a construction of two channels.



a plurality of photosensors which are arranged in a matrix formand into
which the lights transmtted through a plurality of color filters which are
repeated in the vertical direction at a period of N (N is a natural nunber)
pi xel s are inputted; a vertical transfer unit for transferring charges read
out fromsaid plurality of photosensors w thout m xing charges from said
phot osensors continuously arranged in thgvertical direction; a horizontal
transfer unit, coupled to said vertical transfer uni enera%ing t he

charges 59 transfer retPfs ot Sat V%r??%a?a?riﬁg?gﬁéﬁﬂ§£§a ©BhE2hbri zont al

i od; first si | yj ng. upi t i n_which it,is t ted b
(s a naturlt sty FFratl RerBLE O G R ERIEhl s EsCont i nuousty
arranged |0 d0ferLi£ak AL TEELLOPANd SPrORdophOloSERACkn0LAURS Of 1he
nunber that 1s a (a is a natural nunber Imes as [arge as said pixe

period N whi £y &£ GONtASMOUSEY 2%TaBESS LA fihenveRtigabedbieghpon, said

first photosensor groups and said second photosensor groups are alternately

arranged in ddgivertocad FidestéMerandabhghthe 588 hambkrapsferring the
charges accunul ated in said first photosensor groups to said vertical

transfer unigixelsl fosesontoanpngl asupptyibgceanohthat, t waesf ehei ng the
charges accunul ated in said second photosensor groups to said vertical
transfer unicdhandes eare sarandfestedi gpathsupphgi abgoak) t amnduspiutd second
signal supplying unit are independently provided. Z0. A device according to
claim19, furimerohaiegeietviagebagpalftonnthg heansof bhef behtag drivi ng
signals which are inputted to said first_and second signal supplying units
and drive sa®@H SRR t5e8feR} ahSf&QWhed - andnshhés hexp¥Bheal 2Bransfer unit,

mentioned above, as a signal for monitoring and an
image pickup signal for the automatic control such as
an auto focus control and the like, by reducing the
number of horizontal lines, the image pickup signal of
one picture plane is outputted at a high speed and, in
case of the line thinning, a situation such that a
color sequence in the vertical direction which is
specified by the array of the color filters is broken
is prevented. On the other hand, in case of fetching
the photographed image into the flash memory, the image
pickup signal of the full-frame (image pickup signal in
which the number of lines is not thinned or decimated)
is generated. Even in case of the line thinning, since
the color sequence is the same as the case of the full
frame, a problem such that the signal processing
circuit is complicated can be avoided.

In the CCD which can read out all pixels

mentioned above, the thinning of the number of lines

32



and wherein said driving signal form ng nmeans 60 forns a line shi
signal as said driving signal to transfer said charges fromsaid ve
transfer unit to said horizontal transfer unit for a horizontal bl anking
period. 21. A device according to claim 20, wherein said driving signal
form ng neans can selectively switch a first operating node to read out the

charges of all pixels by suppl yi ng the

iving signals to said firs

second si gnal s gglyln units and a secgnh operati ng nDde to formt
t

driving signaf

FpodianaflyP¥afyvifisg &hgn Fr%USBI§Pﬁg BRit. 22 .

devi ce accor

forns said | ﬁ@ggﬁ?Ftgé%anigh%ﬂgégkﬁdsgk g%%§£331 aﬂﬁﬁéggép ngcon

hori zont al

generated for

Lﬁ?5h290892§8ﬁ§e§° Bh@5e228a§93398§ QBe(Qlan§1 ﬁér Lge

rrzon period vi Ce accor

wherein whensopg phXehnbRgLUAgELnaa;GER! 2B Lb&é&oHQOtogensor gr ou

considered as a first” pixe

line shift sigpatitiva ?EBE@& sechnthabibhe ¢hasgsanobyansecend. piy
a

is included in said cer

in first photosensor group and IS adjacent

ft
rtical

t and
he

A
ans
ti nuous
S are

|ng arm 20,

pis

sald driving sighal formng neans forns the

el which
to said

first pixel kRord HRPekafplEOWRI cdseeeki QN and)t ha ghacpesnef psaiddfirst

pi xel are
hori zont al

61 transferred fromsaid verti cal transfer unit to said
titansbemnednbty teo dppéerantl howezoptiakls.

As an array of color filters of the CCD of
the single plate type, a structure such that R (filter
for transmitting red), G (filter for transmitting
green), and B (filter for transmitting blue) are
arranged (Bayer system) as shown in Fig. 15A is known.
The filter of G of a high sensitivity is arranged for
the pixels of the half of the whole pixels. Color
filters of a complementary color checkerwise array
shown in Fig. 15B are also known. In Fig. 15B, Ye, Cy,
and Mg denote filters of yellow, cyan, and magenta,
respectively. The complementary color filters shown in
Fig. 15B are often used in a video camera because a
resolution can be raised as compared with the primary
color filters. On the other hand, the primary color
filters shown in Fig. 15A are excellent in terms of the
color reproducibility and are frequently used in an
electronic still camera.

As an image pickup device in the invention,
any one of the single plate type image pickup device

having the primary color filters and the single plate



bl anki ng periods, respectively. 24, A device according to claim 23, wherein
when a pixel which is included in said certain first photosensor group and
is adjacent to said first pixel in the upper direction is set to said
second pi xel and a pixel which is adjacent to said first pixel in the |ower
direction is set to a third pixel, between said second and third pixels,
wWith respect to the pixel in which a phys4ical distance fromsaid first

pi xel is longer, in a manner such that the charges of said pixel_ of the

| onger physi'ede ditIhdet GHP 14 s d1av ingt dith G PR VRN 53 W XY and

said first pixel are added to the charges of said first pixel or_said pixe
of said | ong’%\'ltpﬁﬁ/%ic@é}qb‘? slisaerfi“e, B td Ty \ﬂjnté“cg“}%haﬂo? Wy nEans forns
at least two, line shift iﬁ nals for a horizontah{bla K;n p§5'qg during
whi ch the chat g&s®QFPXEH ]g?xci BT tHe 1t pHYE ¢ TSt ance- are

(ronstorred Lo 89 Lyt o LEIBEL NV Lod gt oyl g

unit. 25, A device ac d Vi ng Signal

for i ng means, {0 e the, sae-uimher A e %ﬂéﬁuﬁ‘@é@ﬁefﬁm?‘%f‘n said N

hori zontal peri od. 62 26. A device accordi to claim19,

differs on eaeh tifebast sg dhdlaMi< e O ad utatdnHOvinbhesein said N
is equal to a 2-unit period and is set 1n accordance with the order of 2

and 4 every amidy &@8.tHe deyvi tter AceOrrdidigd tH fldiim hehiathetied ntwai d N is
fixed to 2 in any unit. 29. A device according to claim 20, wherein when m
= 1 or 2, saimhgliwyicigusidea cdormvey argaossi fiovmsl [N atign +sd¢hline shift
signals for each horizonta

that they are deviated by only 1/2 of a pixel pitch in

the horizontal and vertical directions.

In the array of Fig. 15A, the repetitive

period N of the colors in the vertical direction is

equal to (N = 2). 1In the array of Fig. 15B, (N = 4).

Fig. 14 is a schematic diagram in case of (N = 2) and

shows the photosensors 2 of one column in the vertical

direction, vertical CCDs 3, and bus wirings of the

gates of the vertical CCDs 3 with respect to a part of

one column. Among the photosensors 2, the photosensor

in which a hatched portion is provided in the left

upper corner corresponds to one color filter, for

example, filter of G and the photosensor without a

hatched portion corresponds to the other color filter,

for instance, filter of B. As mentioned above, the

vertical CCD 3 is of the type of the 3-layer electrode

and 3-phase driving and has gates of three bits so as

to be neighboring to opening pixels (pixels which are

not shielded against the light) of the CCD. The



bl anki ng period, so that the charges of the pixels of one |line including
the signal charges and the charges of the pixels of (N * a/n) |ines which
don't include the signal charges are mxed in said horizontal transfer
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to the order of the array of the color filters, for

example, by the sequence of G, B, G, B,

In the second operating mode, namely, at the

time of the line thinning operation, on the other hand,

the read pulses are supplied to only the gate 22 of the

first region A through the bus wiring 42. Therefore,

the signals are read out from the range of m and the

signals are not read out from the range of N x a. 1In

the example of Fig. 14, the signals are generated from

(m = 3) lines and no signal is generated from (N x a =

4) lines. Since the number of lines to be thinned is

integer times as large as the repetitive period N of

the colors, the order of the chrominance signals of the
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reading operation.

Figs. 16A to 16C show timings in case of
driving the image pickup device. Fig. 16A shows the
timing in case of performing the full-frame reading.

In each horizontal blanking period, the 3-phase driving
pulses ¢Vi, ¢Vz:, OV:', and ¢Vs as line shift pulses LS
are supplied to the gates 21, 22, and 23 of the first
region A and to the gates 31, 32, and 33 of the second
region B of the vertical CCD 3, respectively. The read
pulse is also supplied to both of the gates 22 and 32
every 1lV. By the read pulse, the signal charges from
all of the photosensors are read out to the vertical
CCDs 3. As shown in a detailed timing chart of Fig.
16B, the driving pulses ¢Vi, ¢V:, ¢V:', and ¢Vs; which
are generated within the horizontal blanking period are
the pulses of three phases and a shift of charges of
one line is carried out for one line shift period. At
the time of the full-frame reading, a shift of one line
is executed in each horizontal blanking period.

On the other hand, in case of the line
thinning reading, as shown in Fig. 16C, the read pulse
is applied to only the gate 22 of the first region A.
Thus, the signal charges are read out from only the
photosensors adjacent to the first region A. 1In case

of the line thinning, the signal charges are not read
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%O0%& ()-FS104&r{): Y14, the charges of three pixels shown by HI,
specifically speaking, the signal charges of one first
region A and the no-signal of the two second regions B
are synthesized in the horizontal CCD 4 by supplying
the line shift pulse LS three times in a first
horizontal period H1l as shown in Fig. 17. Similarly,
by supplying the line shift pulse LS three times in a
second horizontal period H2, the signal charges of one
first region A and the no-signal of the two second
regions B are synthesized in the horizontal CCD 4. By
supplying the line shift pulse LS once in a third
horizontal period H3, the signal charges of one first
region A are supplied to the horizontal CCD 4 in one
horizontal period. Therefore, in each horizontal
period, the signal charges from one first region are
outputted without changing the color sequence. The
operation in the period shown in Fig. 17 is repeated
every three horizontal periods.

Fig. 18A is a schematic diagram of a

potential of the channel 6 of the vertical CCD 3 in
case of (m = 1, a = 1). The direction directing from

the right side to the horizontal CCD 4 on the left side
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a packet 51 including signal charges Qs and an empty
packet 52 exist in the channel 6. To output the signal
charges Qs from each line, a line shift is executed a
number of times larger by the time corresponding to the
empty packets 52, thereby mixing the signal charges and
no-signal in the horizontal CCD 4 and eliminating the
period of no-signal. It is sufficient that the number
of times of line shift which is executed in each
horizontal blanking period is set so as to satisfy the

following relation.

2 1 [the number of packets including the signal
charges Qs to be outputted (in this example,

considered as one packet)] +

X (the number of packets which exist at
preceding positions and don't include the

signal charges Qs)

<1+ X+ (N x a) (the number of packets which exist
behind and don't include the signal charges

Qs)
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times of line shift of the vertical CCD 3 to [(N x a/m)

+ 1], the number of packets which don't include the

signal charges Qs which are added to the signal charges

Qs of each line can be made constant. Thus, the

occurrence of the deterioration of the picture quality

mentioned above can be prevented.

Fig. 18B is a schematic diagram of the

potential of the channel 6 of the vertical CCD 3 in

case of (N =2, m=1, a = 1). In this example, (N x

a/m 2) and by setting the number of times of line
shift to 3, the number of packets which don't include
the signal charges Qs which are added in each line
serving as an actual output can be made constant. Fig.
18C shows a case of (N =2, m =2, a = 1). 1In this
case, (N x a/m = 1) and it is sufficient to set the
number of times of line shift to 2. Further, even in
case of m > 2, if the level of the smear signal or dark
current can be sufficiently reduced, no problem occurs.
In the foregoing CCD image pickup device,
since the number of lines serving as an actual output
can be reduced, by selecting the value of m of the
first regions A arranged and the value of (N x a) of
second regions B arranged of the vertical CCD 3, the
number of lines of the output image pickup signal can
be suppressed to a value that is equal to or less than

the number of horizontal scanning lines of a television

of one field. Several examples of the number of output
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lines will now be described with respect to a case such
as a color filter array (N = 2) of the Bayer system.

As shown in Fig. 19, in case of applying the
invention to an image pickup device corresponding to
VGA (Video Graphics Array) in which the number of
effective pixels (vertical pixels x horizontal pixels)
is equal to (480 x 640), (a =1, m = 2). In the line
thinning mode, therefore, the number of output lines
can be reduced to the half value, namely, 240 lines.

Fig. 20 shows a structure of a vertical CCD
of one column in the vertical direction in case of the
image pickup device shown in Fig. 19. Fig. 21 shows a
timing chart for driving pulses for driving the image
pickup device shown in Fig. 20 in the second operating
mode. Portions corresponding to those in Fig. 14 are
designated by the same reference numerals and their
descriptions are omitted here. In this case, in each
horizontal period, the line shift pulse LS is supplied
twice. In the second operating mode, the signal of
only R is read out in the first horizontal period H1
and the signal of only G is read out in the second
horizontal period H2. In the example shown in Fig. 20,
since the number of lines which are added in each
horizontal period is equal, the problem of the color
deviation and the like don't occur.

As shown in Fig. 22, in an image pickup

device in which the number of effective pixels is equal
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to (768 x 1024), by setting (m = 1, a = 1), the number

of output lines can be set to 256.

Fig. 23 shows a structure of a vertical CCD
of one column in the vertical direction in case of the
image pickup device shown in Fig. 22. Fig. 24 shows a
timing chart for driving pulses to drive the image
pickup device shown in Fig. 23 in the second operating
mode. Portions corresponding to those in Fig. 14 are
designated by the same reference numerals and their
descriptions are omitted here. In this case, in each
horizontal period, the line shift pulse LS is supplied
three times. 1In the second operating mode, the signal
of only R is read out for the first horizontal period
H1l and the signal of only G is read out for the second
horizontal period H2. It is also possible to read out
the signal of only R for a first horizontal period H1'
and to read out the signal of only G for a second
horizontal period H2'. 1In the example shown in Fig.
23, since the number of lines which are added in each
horizontal period is equal, the problems such as a
color deviation and the like don't occur.

As shown in Fig. 25, in an image pickup
device in which the number of effective pixels is equal
to (1024 x 1280), by setting (m =1, a1 =1, a: = 2),
the number of output lines can be set to 256. a: and
a: are alternately used.

Fig. 26 shows a structure of a vertical CCD



,F10% & ()-,10% & ()-! @10%m& ()-.{j{}}}}}?}r}rS4QFS10% u& ()-S10% u& ()-1

0% u& ()- 10// 10// 10//',+ 10%/ & ()- !

109%& () -#r}}1vKaBr SAQFS@Q.' F10% u&' ()-!9% 10%uu& ()-S 10% & ()-s

310% u&' ()-SF 10% u& ()- fY10% u& ()- EFGHIYNCQFS 10-u 10-u

10- u@S10% u& ()- 9610% u& ()- @ 10% u& ()--

+910% u&' ()-S)10% u&' () - HIs2Mky} *?4CQF 124810%&T()-,,410@&T()-F
of one column in the vertical direction of the image
pickup device shown in Fig. 25. Fig. 27 shows a timing
chart for driving pulses to drive the image pickup
device shown in Fig. 26 in the second operating mode.
Portions corresponding to those in Fig. 14 are
designated by the same reference numerals and their
descriptions are omitted here. In this case, the line
shift pulse LS is supplied four times in each
horizontal period. 1In the second operating mode, the
signal of only R is read out for the first horizontal
period H1 and the signal of only G is read out for the
second horizontal period H2. It is also possible to
read out the signal of only R for the first horizontal
period H1l' and to read out the signal of only G for the
second horizontal period H2'. It is also possible to
read out the signal of only R for a first horizontal
period H1" and to read out the signal of only G for a
second horizontal period H2". In the example shown in
Fig. 26, since the number of lines which are added in
each horizontal period is equal, the problems of the
color deviation and the line don't occur.

In any cases shown in Figs, 19, 22, and 25,
the number of output lines can be reduced leés than,
for example, the number of lines (262.5) of one field
of the NTSC system. Therefore, the color sequence and

the angle of view can be held in the same relation as

that in the full-frame reading mode and the image
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pickup signal in the line thinning mode can be

generated in a shorter time. Thus, the image pickup
picture plane can be displayed on the liquid crystal
monitor without using a VRAM or frame memory.

The foregoing specific construction of the
image pickup device in the embodiment has been shown as
an example and the invention can also use another solid
state image pickup device. For instance, the vertical
CCD can also have a structure of the 2-layer electrode
and 4-phase driving.

Further, as a mode to drive the solid state
image pickup device, it is also possible to set a third
operating mode in which the read pulse ¢V:' is applied
and the read pulse ¢V: is not applied.

According to the invention as described
above, a still image of a good vertical resolution can
be obtained in the full-frame image pickup mode for the
progressive scan and, in case of using the invention
for a display of the liquid crystal display or the
like, the image pickup signal can be generated at a
high speed in the line thinning image pickup mode.
Therefore, the image pickup signal can be displayed on
the monitor without providing a VRAM. Since the image
pickup signal can be generated at a high speed, a
response speed of the automatic control apparatus such
as an auto focus or the like can be raised. Further,

since the number of frames is large, there is an
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advantage such that a motion of the monitor image is
smoothed.

According to the invention, upon recording,
since the image pickup signal is displayed in a period
of time other than the period for writing the image
signal into the memory (DRAM), the period of time
during which the display is deleted from the display
screen can be minimized. Moreover, in the
reproduction, since the image pickup signal is supplied
to the display device for a period of time during which
the data is read out from the recording medium, the
pericd of time during which the display is deleted can
be minimized in a manner similar to the case of
recording.

In addition, according to the invention, by
variably setting the clock frequency, the component
signal that is generated from the camera signal
processing circuit can be multiplexed and a bit width
of the data bus arranged for the signal processes at
the post stage can be reduced. Thus, the signal
deterioration due to crosstalks or the like can be
suppressed.

According to the invention, the full-frame
operating mode of the progressive scan and the angle of
view and color sequence are held in the same relation
and the image pickup signal of a small number of lines

can be selectively derived and the image pickup signal
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can be outputted at a high speed. Therefore, even in
an image pickup device of a large number of lines, the
number of output lines can be reduced to a value that
is equal to or less than the number of scanning lines
of the television. The image pickup signal can be
displayed on the monitor without using a memory of a
large capacity such as frame memory, VRAM, or the like.
Since the image pickup signal can be outputted at a
high speed, a response speed of the automatic control
apparatus such as an auto focus or the like can be
raised. Further, since the number of frames is large,
there is an advantage such that the motion of the
monitor image is smoothed.

Although the present invention has been
described with respect to preferred embodiments, the
invention is not limited to the foregoing embodiments
but many modifications and variations are possible
within the spirit and scope of the appended claims of

the invention.

10



10 10S 10%& ()-!f 10%CC& ()-@ 10%&' ()- @10%& ()- 10D 10D 10D 5<=>?aVK@l >
10 10 10y: 109%&' () - @f 10%& () - &610%&' () - @GLO0%& () - +! .
9Y10%CC& () - S?zI AP@l> 10 10 1022 1022

48
WHAT IS CLAIMED IS:

1. An image pickup apparatus comprising:

a progressive scan type solid state image pickup device which can operate in a
first image pickup mode for performing a reading operation of pixels of a first number of lines at
a first period and a second image pickup mode for performing a reading operation of pixels of a
number of lines smaller than said first number of lines at a second period different from said first
period,

image signal forming means for forming an image signal from an output signal of
said solid state image pickup device;

an interlace scan type display means which can display an image signal received
from said image signal forming means at a period concerning said second period;

storing means for storing said image signal;

switching means for switching a connecting relation among said image signal
forming means, said display means, and said storing means so as to enable a transfer of said
image signal between any two of said image signal forming means, said display means, and said
storing means;

control means operable to initiate a first recording mode in which said solid state
image pickup device operates in said first image pickup mode and said switching means connects
said image signal forming means and said storing means for storage of said image signal in said
storing means, and to immediately shift to a second recording mode in which said solid state
image pickup device operates in said second image pickup mode and said switching means,

immediately following storage of said image signal into said storing means in said first recording
mode, connects said image signal forming means and said display means and disconnects said
image signal forming means from said storing means;

processing means for receiving said image signal from said storing means and

processing said image signal to generate a processed image signal, said processing means being
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coupled to said storing means by a dedicated communication link apart from the communication
link coupling said image signal forming means to said display means; and

recording means for receiving and storing said processed image signal;

wherein said image signal is processed and said processed image signal is passed
to said recording means during said second recording mode such that while said image signal is
being processed and said processed image signal is being stored the output image of said image
pickup device can be shown on said display without the use of a buffer.

2. An apparatus according to claim 1, further
comprising:

compressing means for compressing a data
amount of said image signal to form a compressed image
signal; and

recording means for recording said compressed

image signal.

3. An apparatus according to claim 2, wherein in
said second recording mode, said control means supplies
the image signal stored in said storing means to said
compressing means and allows said image signal to be
compressed and allows said compressed image signal to

be recorded to said recording means.

4. An apparatus according to claim 3, wherein
said recording means records said compressed image

signal onto a detachable recording medium.
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5. An apparatus according to claim 2, wherein

said control means sets a first reprcducing mode to
control said solid state image pickup device so as to
operate in said second image pickup mode, to control
said switching means so as to connect said storing
means and said display means, to decompress the
compressed image signal read out from said recording
means by said compressing means, to set the
decompressed image signal to said image signal, and to
store said image signal into said storing means when
said compressed image signal is read from said
recording means and, immediately shifts to a second
reproducing mode to control said switching means so as
to connect said storing means and said display means
when said image signal is stored in said storing means

in said first reproducing mode.

6. An apparatus according to claim 5, wherein in
said second reproducing mode, said control means
thinnes the image signal stored in said storing means

and reads out the thinned image signal.

7. An apparatus according to claim 1, wherein
said image signal forming means includes:

luminance signal forming means for forming a
digital luminance signal of a first clock rate of a

first bit width from the output signal of said solid



ly1l09%?& ()- %O~ _@ 10!'S)10%& ()- @ 10%& () - Ys1l0%&' ()-!' @ 10%& ()-z 10 10
10y210%&' ()-Oq{\: T 10!'yY : 109%5& ()-'yY :10%& ()-'!'10%r& ()-'10%& ()- 10
10 10@+ 109 ()- stuvrS4T 10S 109 ()-F"'109%&' ()-!fs109%& ()- 10** 10**
10**1yy 10%*& ()-vyy

51
state image pickup device;

chrominance signal forming means for forming
a digital chrominance signal of a clock rate of 1/2 of
said first clock rate of said first bit width from the
output signal of said solid state image pickup device;
and

a multiplexer for multiplexing said digital
luminance signal and said digital chrominance signal
and generating the multiplexed signal on the basis of a
clock rate which is 3/2 times as high as said first

clock rate.

8. An apparatus according to claim 7, wherein
said digital chrominance signal is a signal in which a
first digital color difference signal and a second

digital color difference signal are multiplexed.

9. An image pickup apparatus comprising:

a progressive scan type solid state image pickup device which can operate in a
first image pickup mode for performing a reading operation of pixels of a first number of lines at
a first period and a second image pickup mode for performing a reading operation of pixels of a
number of lines smaller than said first number of lines at a second period different from said first
period;

image signal forming means for forming an image signal from an output signal of
said solid state image pickup device;

storing means for storing the image signal;
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a coupling terminal which is connected to an interlace scan type display means
which can display an image signal received from said image signal forming means at a period
concerning said second period;
switching means for switching a connecting relation among said image signal
forming means, said coupling terminal, and said storing means so as to enable a transfer of said
image signal between any two of said image signal forming means, said coupling terminal, and
said storing means;
control means operable to initiate a first recording mode in which said solid state
image pickup device operates in said first image pickup mode and said switching means connects
said image signal forming means and said storing means for storage of said image signal in said
storing means, and to immediately shift to a second recording mode in which said solid state
image pickup device operates in said second image pickup mode and said switching means,
immediately following storage of said image signal into said storing means in said first recording
mode, connects said image signal forming means and said coupling terminal and disconnects
said image signal forming means from said storing means;
processing means for receiving said image signal from said storing means and
processing said image signal to generate a processed image signal, said processing means being
coupled to said storing means by a dedicated communication link apart from the communication
link coupling said image signal forming means to said display means; and
recording means for receiving and storing said processed image signal;
wherein said image signal is processed and said processed image signal is passed
to said recording means during said second recording mode such that while said image signal is
being processed and said processed image signal is being stored the output image of said image

pickup device can be shown on said display without the use of a buffer.
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10. An apparatus according to claim 9, further
comprising:

compressing means for compressing a data
amount of said image signal to form a compressed image

signal; and

recording means for recording said compressed

image signal.

11. An apparatus according to claim 10, wherein
in said second recording mode, said control means
supplies the image signal stored in said storing means
to said compressing means and allows said image signal
to be compressed and allows said compressed image

signal to be recorded to said recording means.

12. An apparatus according to claim 11, wherein
said recording means records said compressed image

signal onto a detachable recording medium.

13. An apparatus according to claim 10, wherein
said control means sets a first reproducing mode to
control said solid state image pickup device so as to
operate in said second image pickup mode to control
said switching means so as to connect said storing
means and said connecting terminal, to decompress the
compressed image signal read out from said recording
means by said compressing means, to set the
decompressed image signal to said image signal, and to

store said image signal into said storing means and,

F
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when said compressed image signal is read from said

recording means, immediately shifts to a second

reproducing mode to control said switching means so as

to connect said storing means and said connecting

terminal when said image signal is stored in said

storing means in said first reproducing mode.

14. An apparatus according to claim 13, wherein
in said second reproducing mode, said control means
thinnes the image signal stored in said storing means

and reads out the thinned image signal.

15. An apparatus according to claim 9, wherein
said image signal forming means includes:

luminance signal forming means for forming a
digital luminance signal of a first clock rate of a
first bit width from the output signal of said solid
state image pickup device;

chrominance signal forming means for forming
a digital chrominance signal of a clock rate of 1/2 of
said first clock rate of said first bit width from the
output signal of said solid state image pickup device;
and

a multiplexer for multiplexing said digital
luminance signal and said digital chrominance signal
and generating the multiplexed signal on the basis of a

clock rate which is 3/2 times as high as said first
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16. An apparatus according to claim 15, wherein
said digital chrominance signal is a signal in which a
first digital color difference signal and a second

digital color difference signal are multiplexed.

17. An image pickup apparatus comprising:

a solid state image pickup device which can operate in a first image pickup mode
for performing a reading operation of pixels of a first number of lines at a first period and a
second image pickup mode for performing a reading operation of pixels of a number of lines
smaller than said first number of lines at a second period different from said first period;

image signal forming means for forming an image signal from an output signal of
said solid state image pickup device, said image signal forming means including a luminance
signal forming means for forming a digital luminance signal of a first clock rate of a first bit
width from the output signal of said solid state image pickup device, a chrominance signal
forming means for forming a digital chrominance signal of a clock rate of Y2 of said first clock
rate of said first bit width from the output signal of said solid state image pickup device, and a
multiplexer for multiplexing said digital luminance signal and said digital chrominance signal
and generating the multiplexed signal on the basis of a clock rate which is 3/2 times as high as
said first clock rate;

display means which can display an image signal at a period concerning said
second period;

storing means for storing said image signal;

switching means for switching a connecting relation among said image signal

forming means, said display means, and said storing means so as to enable a transfer of said
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image signal between any two of said image signal forming means, said display means, and said
storing means;

control means operable to initiate a first recording mode in which said solid state
image pickup device operates in said first image pickup mode and said switching means connects
said image signal forming means and said storing means for storage of said image signal in said
storing means, and to immediately shift to a second recording mode in which said solid state
image pickup device operates in said second image pickup mode and said switching means,
immediately following storage of said image signal into said storing means in said first recording
mode, connects said image signal forming means and said display means and disconnects said
image signal forming means from said storing means;

processing means for receiving said image signal from said storing means and
processing said image signal to generate a processed image signal, said processing means being
coupled to said storing means by a dedicated communication link apart from the communication
link coupling said image signal forming means to said display means; and

recording means for receiving and storing said processed image signal;

wherein said image signal is processed and said processed image signal is passed
to said recording means during said second recording mode such that while said image signal is
being processed and said processed image signal is being stored the output image of said image

pickup device can be shown on said display without the use of a buffer.

18. An image pickup apparatus comprising:
a solid state image pickup device which can operate in a first image pickup mode

for performing a reading operation of pixels of a first number of lines at a first period and a
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image signal forming means for forming an image signal from an output signal of
said solid state image pickup device, said image signal forming means including a luminance
signal forming means for forming a digital luminance signal of a first clock rate of a first bit
width from the output signal of said solid state image pickup device, a chrominance signal
forming means for forming a digital chrominance signal of a clock rate of % of said first clock
rate of said first bit width from the output signal of said solid state image pickup device, and a
multiplexer for multiplexing said digital luminance signal and said digital chrominance signal
and generating the multiplexed signal on the basis of a clock rate which is 3/2 times as high as
said first clock rate;

storing means for storing the image signal,

a coupling terminal which is connected to display means which can display an
image signal at a period concerning said second period;

switching means for switching a connecting relation among said image signal
forming means, said coupling terminal, and said storing means so as to enable a transfer of said
image signal between any two of said image signal forming means, said coupling terminal, and
said storing means; and

control means operable to initiate a first recording mode in which said solid state
image pickup device operates in said first image pickup mode and said switching means connects
said image signal forming means and said storing means for storage of said image signal in said

storing means, and to immediately shift to a second recording mode in which said solid state

image pickup device operates in said second image pickup mode and said switching means,



- T

109&' ()-° 109 ()-"y! 10% () - RRSzSS! TMIdE{\=I!p

&Y' MLOY&' () - 9mLO%&' ()-L! 109%&' ()- L "10%&' ()- 10%& () -

3109%&' () - MTkTTaUUUUdE{\ =I | p &Y&3

109& () - YF1109& ()-f/109& ()- F(109%& ()-t, &L0% ()-F $

109 () - UWWKV-\WMAADC | p &Y@LO%PE () -f & 109 ()- 10 10

10Y8109& () - 6109& () - YAL0%& () - VWAYYYZaBbCl ! p &Y) 109%& () -

109 () - FLS10%: ()- "10%&! () - FS10% ()58 Y@LO%&! () Z[ o[ :[:[<[?[[\bCl!p
&39MLOY& () - BMLOY& () - 10%&' ()- 10 10 10 : 10%& (

110t AN R R e O
mode, connects said image signal forming means and said coupling terminal and disconnects
said image signal forming means from said storing means;

processing means for receiving said image signal from said storing means and
processing said image signal to generate a processed image signal, said processing means being
coupled to said storing means by a dedicated communication link apart from the communication
link coupling said image signal forming means to said display means; and

recording means for receiving and storing said processed image signal;

wherein said image signal is processed and said processed image signal is passed
to said recording means during said second recording mode such that while said image signal is
being processed and said processed image signal is being stored the output image of said image

pickup device can be shown on said display without the use of a buffer.

19, A solid state image pickup device of an
interline system, comprising:

a plurality of photosensors which are
arranged in a matrix form and into which the lights
transmitted through a plurality of color filters which
are repeated in the vertical direction at a period of N
(N is a natural number) pixels are inputted;

a vertical transfer unit for transferring
charges read out from said plurality of photosensors
without mixing charges from said photosensors
continuously arranged in the vertical direction;

a horizontal transfer unit, coupled to said

vertical transfer unit, for generating the charges
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a first signal supplying unit in which one
unit is constructed by m (m is a natural number) first
photosensor groups which are continuously arranged in
the vertical direction and second photosensor groups of

the number that is a (a is a natural number) times as

large as said pixel period N which are continuously
arranged in the vertical direction, said first
photosensor groups and said second photosensor groups
are alternately arranged in the vertical direction, and
which is used for transferring the charges accumulated
in said first photosensor groups to said vertical
transfer unit; and

a second signal supplying unit for
transferring the charges accumulated in said second
photosensor groups to said vertical transfer unit,

wherein said first signal supplying unit and
said second signal supplying unit are independently

provided.

20, A device according to claim 19, further
having driving signal forming means for forming driving
signals which are inputted to said first and second
signal supplying units and drive said vertical transfer
unit and said horizontal transfer unit,

and wherein said driving signal forming means



51'"$% "', {0%48s>BdF} | 3K2L MWNOP{ QTR] STUUWWW \ ] bgl s. {r}HyOQp' P?pzl pOB5
#<Uh&) $+12489A; <ATBHKMPRMTWZ\ G Z {d, eqf g ! "#$9%& () *+, -./0123456789: ;
<=>?@\BCDEFGHI JKLMNOPQRSTUVWKYZ[\ ]~ _"abcdef ghi j kI mopqgr st uvwxyz{|} ~6Ti nmes
New RomanAri al Couri er New' h Root Ent r yWor dDocunent
" #$UR' ()*+,-./0123456789:
<= >7@%BCDEFGHIJKLNNCPQRSTUVMXYZ[\]A ‘abcdefghljklnnopqrstuvmmyz{|}~
" #$UR' ()*+,-./0123456789:
<= >’>@\BCDEFGHI JKLI\/NODQ?STU\/V\XYZ[\]"_ abcdef ghi j kIl mopqgr st uvwxyz{| } ~

forms a line shift signal as said driving signal to

transfer said charges from said vertical transfer unit

to said horizontal transfer unit for a horizontal

blanking period.

21. A device according to claim 20, wherein said
driving signal forming means can selectively switch

a first operating mode to read out the
charges of all pixels by supplying the driving signals
to said first and second signal supplying units and

a second operating mode to form the driving

signal to drive only said first signal supplying unit.

22 . A device according to claim 20 , wherein said
driving signal forming means forms said line shift
signal (m + N * a) times as a whole for m continuous
horizontal blanking periods so that the charges of (m +

N * a) lines are generated for m horizontal periods.

23 . A device according to claim 20, wherein when
one pixel included in a certain first photosensor group
is considered as a first pixel, said driving signal
forming means forms the line shift signal in a manner
such that the charges of a second pixel which is
included in said certain first photosensor group and is
adjacent to said first pixel in an upper or lower

direction and the charges of said first pixel are
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transferred from said vertical transfer unit to said
horizontal transfer unit for different horizontal

blanking periods, respectively.

24, A device according to claim 23, wherein when
a pixel which is included in said certain first
photosensor group and is adjacent to said first pixel
in the upper direction is set to said second pixel and
a pixel which is adjacent to said first pixel in the
lower direction is set to a third pixel,

between said second and third pixels, with
respect to the pixel in which a physical distance from
said first pixel is longer, in a manner such that the
charges of said pixel of the longer physical distance
and the pixels locating between said pixel and said
first pixel are added to the charges of said first
pixel or said pixel of said longer physical distance,
said driving signal forming means forms at least two
line shift signals for a horizontal blanking period
during which the charges of said pixel of the longer
physical distance are transferred from said vertical

transfer unit to said horizontal transfer unit.

25, A device according to claim 20, wherein said
driving signal forming means forms the same number of

line shift signals for each horizontal period.
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26 . A device according to claim 19, wherein said

N differs on each unit basis.

27, A device according to claim 19, wherein said
N is equal to a 2-unit period and is set in accordance

with the order of 2 and 4 every unit.

28 ., A device according to claim 19, wherein said

N is fixed to 2 in any unit.

29 ., A device according to claim 20, wherein when
m=1 or 2,

said driving signal forming means forms [ (N *
a/m) + 1] line shift signals for each horizontal
blanking period,

so that the charges of the pixels of one line
including the signal charges and the charges of the
pixels of (N * a/m) lines which don't include the
signal charges are mixed in said horizontal transfer

unit.



