; HJKe3e tD6, T~ 2 N O V 2002 | MAGE Pl CKUP APPARATUS AND SOLI D1SZANBVI%]&
Pl CKUP DEVI CE BACKGROUND OF THE | NVENTION Fi el d of the Invention The
invention relates to an electronic still camera and to an inmage pickup
apparatus and a solid state image pickup device which are suitable for use
in an electronic still canera. Description of t ri. Recently, the
el ectronic still CMAGE RECHE AF . %@D%S@&%? c?’ellftafaﬁeglb@n%%e pi ckup
device, for exanple, a CCD which F CEUPt RBEVe“For use in the electronic
still canera, a device of BACKGRQUND 1F iTHE dINVENTION ce of a progressive
scan have been proposed. According to the square lattice, an interval in
the verticaFigldeefi bheolnygpsdent pixels and an interval in the |ateral
direction are equalized and it is used to match an inmage pickup signal wth
a signal for a nonitofReoinyepEiopnieladgsutter amEd@ahinanico s£iddD which is
used in a conventional K video,canera.,or the like, in order tq generate an

out put si griefMe¥2 aARF ntRr fRcAMATRe PLSkUD, ARPELA Sy ansh 3 SRdrigks are

| at ed_f 1/ 60 f.ield),, th h f nixel f, d
Fover oo S akentTRyS catakubl BEyish Mhich G sud B la Fovadeia S uni o
were read o é‘f@c?j:éfr‘flciQtt:ﬁlgcga‘;ngﬁ*a‘{e”i cal transfer, a conbination in

the vertical direction of e two pixels to be mxed is deviated with

respect to @é‘s@f’%ﬂ&lldofmﬁihénlkgiﬁ'%eﬁi @alq thereby realizing an interlace
scan. T uch a CCD, since an accunul ating
time is equal to 1/ 60r&éesRETy, aEheosRacedonilch st ifinammagaugl ation type of
an accunulating tinme of 1/30 second, an inage pickup of a notion inmge can
be preferabeimerédoresd. buhst hesolis 3tditeadwantapd ckuph defdicea vertical .
resolution is low Therefore, such a CCDis not suitable as an inmage pickup
devi ce of tffer edxapbai casCCD| whagbr ds Asithive forFuge 28, theerefore, a
progressive scan systemin which charges are accunul ated for 1/30 second
and the cha@krat¥enia 1spikl| campeay ndepfeNdest Of presquade WatkdGe mi xi ng has
been proposed, According fo such a system although the deterioration in
Verti bal 'y S ot (VIS ok by BeOATeaS IR bras: RagRobEgt: PEADPREGe. pi ckup
signal fro e | €_Di p.deyl.ce i at _i Lce _as,long as that
of the im?é%?%%%%%@i@%f%&#ﬁé \%nge%cggnéargati%%ﬁt"\éﬁrlleanagg\?e i s needed

on the assuppti f@iréé‘@i&‘x‘”@fraaﬁameﬁi%l pike15han&2qR #Adegvghock for

reading out is the sanme. Mre specifically speaking, an i1mage pickup signal

at a peri odipfthd 30hts@ELN A1 e @EDBRARRE. ebjlatasedohntihetekgchkeai ¢ still
canmera, in order to focus at the tinme of photographing or adjust an angle
of the camtra mgorh pHmtimp@hphgkup sbgnadr widhdaspligyaa poekap i mage, for
exanple, a liquid crystal nonitor is frequently provided. The liquid
crystal nomarektas kel e depsaysl aceaputesi.onAepgagdiby &ondnCCD~ 2 N o~~
zoo? - 3 interlace scan of 1/60 second. Therefore, when the inmage pickup
signal at & of dised 3 s2cePAVERtAQPALi B4dge Fampsat 8Lt kel | qui d
crystal rmr_nLi.t or, an i e as shown '#n Fi g. %0 %s deriYed To avoi d such a
phenonenon, - kS s HAWPTIEE P FANCFBFC P QUERVEr §308P N8R 8Br 62, it is
necessary t., V. [a r Y. RAM (yi d (or frane
menory) . Anqu%ieae%%c pé’sir%sna g‘flgal%e?(l d gp'l?%?@gggog ®i's supplied to

the VRAM 61 aiiflndy MY | fB£71 P66 SL8BRL 3bnd BEELAY, Otnd/ BRaB§ELNGE! S

generated as an out put.
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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As mentioned above, the inmage pickup device of the progressive sgag buxg ZQDZ
suitabl e as an i mage pickup device of the electronic still camera with
respect to a point that the vertical resolution is high. However, since the
frame rate is changed in order to displag the image pickup image to an

ordinary tel evision ng 'Ctogrd,in?hecroe diierR %r@@ﬂ}zllen%fﬁgg that a VRAM or a frane
ur t her,

menory i s necessary and the costs rise. since the electronic stil

canera has a4tQRRNEEIRGNLIRe 3RPIAILISOS SULED aSe BHE, f&&“ﬁoxﬁﬁ&fé&'
apparatus, automatic iris control apparatus, auto white bal ance control

apparatus, @ifhtherkhke, athen@1eGGWrS By Obf e SaEbuhilBa t ShéCeime Peri od of
an out put signal of the inage pickup device is |long, a response speed of
the automatof TPBOrskcoadynda heye Mpirdiegs ,of herot forl Sfage pEgpl em such
that a notion of an inage which is displayed on the nonitor is not 12N
OV 2002 4 dmeophefAsablyepbadoamesolbrihghdie fis egodigpgvabtagmes, a data
rate of the output signal of the imge pickup device is raised. Wen a
cl ock frequemcly thahi ghvehbieadr regodhitam sichles. | Mheasstore, el ectric
power consunption, increase in costs of parts which are used, deterioration
in S/N ratighchnd €GB LPkBOScEULtabder éforan iMpoerR iR fdewias mEf t he data
rate of the image pickup signal is unpreferable. OBJECTS AND SUMMARY OF THE
| NVENTI ON 181 selegerensfestahlofpBeranf tie SHAWhtIHF 1% Hdvi de an i mage
pi ckup appar.at us.whi ch_can out put _an i mage pi.ckup signal, at. a hi gh speed
Wi thout | oSTHeF SRO SR ARt BERIEBERLE Faf ATy SHAER LA GhA%I% gh,
ther eby making 2 M3 LPDACESSAT Y30/ RANGE AL ULl ifd NNt 18 Lo
provi de an 1mage pi ckup apparatus™in whic en a pickup i nmage 1's recorded
to a recor fifige di v Phadhienadatiyl T ebeRb LR B disppliang Medium a
period during which a display of a"nonitor di sappears can be m ni m zed.
Still anot heterdlp ESoHEdl NeAEBYLALhGN tbS sl@hPlE0WyEa e, S Allitthotigh € | mage
pi ckup devi ce which can output an inmage pickup signal at a high speed.
Accor di ng tuhea detetiendboidomeit vérthealnvesolotidnheaxbdee obj ects are
acconpl i shed by an i mage pi ckup apparatus conpri sing: 1? N~ ~~~~5a
progressi vdraantggpe ol drderate ppiputpiask ipadeyipdekmp ¢tige@d operate in
a first image pickup node for perform ng a reading operation of pixels of a
first numbd*®H fhdelnage PI¢ELP PeVi68:afd tarSe iiFad@igiecRdp node for
perform ng .a _readi operation of pixels,of nunber. of .Lines snmaller than
e 0T or s amef el 4 Lnals i isPeodetiFrorat: tARISRRd 11 st
peri od; i Mg, 3l 09l { Q0L 8% 058051 LOh LA AY Aol MAGEIRA chaam an
out put signal ©of said solird state 1mage pi ckup device; ah interlace scan
type di spl @hdRARGHIISH £AN i SPL ayhanshiBIandl @naliokecebyed from said
i mge signal form ng nmeans at a period concerning said second peri od;
reading out is the same. More specifically speaking,

an image pickup signal at a period 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-



storing neans for storing said inmage signal; sw tching neans foﬂ QWBHBHiZBUQ
a connecting relation anong said i mage signal form ng neans, said display
nmeans, and said storing neans so as to enable a transfer of said inage
signal between any two of said image signal form ng means, said display
means, and $aid,SLOK AG-FEARS) MAANDloMPANSARI ARl La,Lhi thate a first
recording nmpbde in which saird sol'id state image picKu evice operates in
sald first ifBge Picklp E36R.andcsd g&wotdcfy q /RANL GHWesd s sai d i mage
signal formng“means and saird storing neans for storage of said inmage
signal in sghfpstaki BY HRaRS, tBNEnkO 1iFRY 4r8staNinfdnitnA, sggond
recording mode in which said solid stat'e i magé pickup device operates in
sai d secondihagecabi skdpnnpeeragd S@ dsSWelrGRiedd NMNavdideshei edy
foll owi ng storage of said image signal into said storing neans in said
first recorghegomefen, capngrbansand Figng81si goal af Qrirjuigl aARst#nd sai d

di spl ay neans and di sconnects said i mage signal form ng neans fromsaid
storing neanspipoocé8si hfy Ieanecessargcebyvicngveaitd ai fagmesimiad ¥y om sai d
storing means and processing said image signal to generate a processed

i mage signat,VRAMd(ptdeesBANY Abanorbéiragecnepbedy)t.o $ai dmags i ng neans by
a dedi cated comunication |ink apart fromthe comunication |ink coupling
sai d i mage RigrapP $b9nphgakednBerbodard 47 3Pl agcrbdnds swPHld@Es dithg neans
for receivi and_storing. said processed i mage signal; 12~ 0~ 2002 6
wherei n sai ?H%B%Msggn djaq B?gééggﬁafﬁﬁﬁ §ggﬂaﬁr65e§s€ Lih€Lsignal s

passed to j A recording neans_during said second recordi ng node such that
whi |l e said%ﬁhabés%?%ﬁ%l9?sg%%?E%E%?ogﬁsggdogﬁaugaid processed i mage signal
is being stored the i o] Ld LRRg Lk i be shown
on said display withot nt {B6q 0papLs LHB i’é‘gggdpgﬁﬂtﬁg’ devict

enbodi ment of ¢le pRYSREd Silve LHEEE LHpOT D¥i HeTIitaB1EMRYE BRI § edpparat us
conprising: a progressive scan type solid state inage pickup device which

can oper at giiakup fdgsice e etlpd cklpctboei & ost PEL f camerg @ik®adi ng operation
of pixels of a first nunber of lines at a first period and a second i nage
pi ckup nodedspeqterforar paint rigdaali nghepeentioal ofepokukdonf ia nunber of
lines smaller than said first nunber of lines at a second period different
from sai d fi¥®E- pdlavRVeY neenQs gt FHRME nkeheahs £beaneBeniRg an i nmge
signal from out %grsi nal, .of said soJid state inﬁge 8ic§gﬁ devi ce;
storing neﬁéquUt tord ¥tﬁ§?rﬁﬁﬁg%!%h%k?pauﬁﬁ%%l g2PePhFARRIYhi ch is
connected Qa0 5 WG L% 52N WP U $PL Y IBAIR 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



whi ch can di splay an i nage signal received fromsaid i mrage si gnall “fNrOMrﬂﬂUZ
means at a period concerning said second period; sw tching neans for
switching a connecting relation anong said i mage signal form ng neans, said
coupling termnal, and said storing neags so as to enable a transfer of

sai d i mage_si | between any two of said imge signal form ng neans, said
coupling tﬁwﬁgggr, and said storing neans; control neans operable to
initiate a first recQrdin i heh said sali e i mage pi ckup

devi ce operates in sggdgfﬁ?g?gﬁn%gegg?ggﬁé Fg e?é%ggégﬁé swi t chi ng neans

connect s saigui UGS a1 428L LOLETBH TRANG.EBHLSAiHnalobENGrEERAGLO! St Or age

of said inhge srgnal in said storing neans, o I medi ate ift to a

second recgidiag gRYeckNi¥hi-gls88i d §RbhJaSERLEK fieduBncy 15 2002 image
pi ckup device operates in said second i mage pi ckup node and said sw tching

nmeans, | MEgyRL eh¥wk okl O REh BéME a88cRf asaiflckeBge $hoBabkckpie said storing
means in said first recordi ng node, connects said i mage signal formng
means and gewdrcoopsungtien N et resdedinscoosest 6fsphdtsmapechi gpal forning
means from said storing neans; processing neans far receiving said i nage
signal frounszsd} ddsteriogatkamsimngl/Pr oeess| ngnsatblei mage scgnal to generate
a processed i mage signal, said processing neans being coupled to said
storing neBinereyonedetheanethednvfinFebsiong thekdaparrateoaft hee

communi catjon |link coupling sajd image signal form ng nmeans to said display
means; andiPegdrei fuPeRHEIabris eRPYFHRrade st ori ng sai d processed i mage
signal; wherein said inage signal is processed and said processed inage
signal is passed

OBJECTS AND SUMMARY OF THE INVENT;ON

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:



to said recording neans during said second recordi ng node such ﬂhgthMEVI2ﬂn?
said image signal is being processed and said processed inmage signal is
bei ng stored the output inmge of said i mage pi ckup device can be shown on
said display wthout the use of a buffsger. 1 2 N OV 2002 8 The above and

ot her objects and features of the present invention wll|l beconme apparent
fromthe follow ngagmgesiiecscde 5pe selid state mmege plokup feddecedclcdanioperatsl ih A
reference to the acconpanyi ng drawi ngs. BRI EF DESCRI PTI ON OF THE DRAW NGS

1 2 N Oviisfd@Rag prél@p node Forgpebfoasikig d radin; g@geﬂa@w SfpizelLEMSiritdRinberofine s
enbodi ment of the invention; Fig. 2 is a block diagramof an exanple of a

caner a_ s @i lpeRé aRISSebdhdGink lt:k@%we%mlfoﬁnﬁ@a r@dahigfbpeﬁa&n S pikdI€of a
i nventi on; Flg 3 is a block diagramof a portion of a nultiplexer in the
canera Shﬁﬂ@ér JINAELHTNBOhE S fifsi 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;
conirol 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;



Fig. 4 is a block diagramof an exanple of the multiplexer; Fig: \|
timng chart show ng the operation of the nmultiplexer; Fig. 6 il g%lﬂo\%@ooz

di agram showi ng a connecting relation of a nonitoring node in the
enbodi ment of the invention; Fig. 7 is a block diagramshowi ng a connecting
relation of a first recording node in the enbodi nrent of the invention; Fig.

8 is a block di agryiBréihonll Relagd sRANS pidcBled MldaidRoREsed imfgeiFhal 8 pNsei NY
node in the enbodi nent of the invention; Fig. 9 i's a bl ock diagram show ng

a_conNeclolshfd rbcr@hi Aita dufinkohid bedoRP FRGNE o dWIMER ind WAMfe SIAALIBRL B e

invention; Fig. 1071s a bloCk diagram show ng a connecting r n of a

second r | ' | LV Lan: Fi.g.. IS a

Secong rBRAICO & Yid pPocbi8y RRRULARNL ke bBfea'ef'Siffiuk Blage'ol Buid e
pickup device can be shown on said display without the use of a buffer.

According to a second embodiment of the

invention, there is provided 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;

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



10 construction of an exanple of an inmage pickup device which caﬁlﬁkhUBHHZUOZ
inthe invention; Fig. 12 is an enlarged plan view show ng a part of one

pi xel in an exanple of the imge pickup device; Fig. 13 is a schematic

di agram showi ng a structure of a vertical CCD in the exanple of the inmage

pi ckup device; Fig. 14 is a schematic di agram showi ng bus wi rings of one

col um jnfhgk BRIMSEVICeRIpeitds BEdaiPcbil ithige FrRIFh&Ihd shia skitBidfy RiesdsUp devi ce;
Figs. 15A and 15B are schematic di agrans showi ng an exanpl e and anot her

exanpl e gfedhield 18RS st6ALOSS shid i&ﬁ%ésci&mm?o?aﬁ@st s i@ PHAMREGARE the
i mage pickup dévice; Figs. 16A to I6Care timng charts for driving pul ses

i mmge pi A'to"To g Charts Tor driving bulses
For 1 hergigoEeE iR Enllo ! L OTRAE HREI YR SO b Tneuinal bnd ephedl "3 21T

18C ar &, e DRIt lgfudh ARRE TR M B REAGTRLLEA | v potentials of vertical

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.



NOV 2002

the exanple of the inmage pickup device;, Fig. 19 is a schenatic1d%agran1
showi ng a specific exanple of the inmage pickup device; Fig. 20 is a diagram
showi ng bus wirings of one colum in the vertical direction of the image
12 P~~V?2 ~?f12 mpickup device ig Fig. 19; Fig. 21 is a timng chart for
driving pulses in the image pickup device in Fig. 19; Fig. 22 is a
schemati ¢ di agram show ng anot her specific exanple of an i nage pickup
device; Fig. 23 e doyG ARSKHIMGTy BULSHT | IsfaBHeETAUmMm in the
vertical direction of the imge pickup device in Fig. 22; Fig. 24 is a

L1 ng G GRE0 G ARHSRE I SBs- o aHIS ARRE Sat Jo iRl i n Fig. 220 Fi g,

mage PR Qi e T B TS Gy oAk 0SS of

with reference to the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS




one colum in the vertical direction of the image pickup devicd QnNI@\éZO_ﬂi?-
Fig. 27 is a timng chart for driving pulses of the inmage pickup device in
Fig. 25; Fig. 28 is a schematic diagramfor use in explanation of a
conventional inmage pickup device; Fig. 29 is a schematic diagramfor use in
expl anation of a conventional inmage pickgp device; Fig. 30 is a schematic
di agram showi ng a rel ati on between an oufput of the inmage pickup device and
a display of a liquid Etysthlisoaibbockadilagrgn SHowsna bl ock di agram
showi ng a construction in case of supplying an imge pickup 12 ~10~

2002 12 si gnadnstenectieu ¢6f omn tdreboddmenpi cRuphdevieentbothe |iquid crystal
noni t or. DETAI LED DESCRI PTI ON OF THE PREFERRED EMBCODI MENTS An enbodi nent of
the invention will nowhe. desksiddileekedhdgraw oftanrexapeheecfoat he

drawi ngs. Fig. 1 shows a whole construction of an epbodi nent of the

i nvention. REFGECE FdkrRICQ9as Hef ot bECBi B opFeosdbRe FombRepi ckup device
such as a CCD.. The CCD 101 is an inmger of a single plate type having three
primary col GMRGIIRETE anﬁﬂ%n&ﬂﬁ%ﬂ%ﬂ%%for filters, or the like. As will be

explained in detail h elnl ter 1 can mntch n_operating node
(first image pickup %Ff%n$f§$gﬁ%l?%ﬁﬁFﬁﬁ f%rp?ﬁgﬂ?ﬂg %u? char ges
of all pixels ,GRr YA can 0, ratlng node
(second i magr@llpthlL OLQ.L? Isdlrf é’fea eéfrxgrl%gt%{ Hh ngggoéi@ﬂ ecli matfel on for
generating a S|gnal i e, WHHEE aqaéfgﬁsofsaﬁe 5; Le The operating
nodes are switched by controﬁllng a timng generator 8 by a m croconputer
105. An obj agfe Ihfitigsestaputted to the CCD 101 through a lens system 100.
An out put signal of the CCD 101 is supplied to a sanple hold and AGC
circuit (hereinafter, wigply refertiaing asastn SMdwAE checuit) 102. In the
fullframe reading node, a tine that is required to read one inage i s equa
to 1/ 30 secopkrdtidrhef itle mhilnrimkesmde, it is equal to 1/60 second
Sanpl i ng and hol di ng

Fig. 6 is 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



1 2 ~ D~ 2002 13 processes are realized by a construction of a c‘lor'ZrN@VeZUUZ
doubl e sanpling circuit and an elimnation of noises, a waveform shapi ng,
and a conpensation 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 automati.c aperture control. An output
signal of the SSHAGC circuit 102 is supplied to an A/D converter 103. A
di gi tal i mgengitekitisngodl ann eaaingtl coref sanpilegonsi sitep ofletbre bits i s
generated fromthe A/ D converter 103. The digital inmage pickup signal is
suppl i ed t owhichmera degmaledprioceds ngrvantouart; 104 of a construction of an
IC circuit. The signal processing circuit 104 includes: a digital clanping
circuit; a lumnance $iignall2pisce@ssiong agigeslinlan wirgvdnsewirg si gnal
processing circuit; an outline correcting circuit; a defect conpensating
circuit; anPagtoodpeneupdxednifolricig¥aginle £f dihe IMRIR RYFEWD| circuit;
an auto white bal ance correcting circuit; a nultiplexer of a conmponent
signal [di gP€¥E@ideo signal sanpled by a sanpling frequency of a ratio of
4 . 1. 1 (Y: Iuninangg siqgaL, Cr, X %plor.differegfe signal s)]; a sync
signal generating cirédt; 'd tPnPng S Cort 4G 4 3443 Wt th the

m cr oconput eg; the - i_ke. .NQKLe ecifi.¢ C cli t.he signa
processi ng §?F€§?9rfo§fwﬁ|?egﬁl§§g|g?ﬁgﬁ- é%%ﬁ%%%@[ﬁ? éﬁ!éﬁq4£hQ§§-2002
The conponeggcﬁh%n%% Egegonverted to multiplex data by the multipl exes.

Ref erence nunera 5 defdotes the m croconputer for controlling signal
processes. A control gignah 4f gamat g%h@h@rtqgom%wan@%dﬁ@qmg ed to the
| ens system 100, an el ectronic volune 106; the canera signal processing
circuit 104wignflgs bifnbhg eolumal Ler the7 vehd dalmdigeaiitgrlirercthd7 is
constructed by the timng generator 108 and a CCD driving circuit 109. The
el ectroni c esbkmp2eldf gbreimbge pigkiup denticel; signal of the S/H AGC
circuit 102. A clock 3MCK of a frequency that is three tines as high as
that of a clock MK i §ig@pplbadang B8 wire sghgdadrist sHamsmf the tim ng
controller 107. ,The timn enerator 108 fornms the clock MCK fromthe cl ock
3MCK and suﬁBPWéEgténtﬁéa%P epgRdc PROGDET16XAMRAS OdnPdY T30 PE and canera
signal processing_.circuit 104 The tim.ng _generator 108 forns a cl ock
39 o or EOTPEaRARES tenupart 475 bl LnS e e e of ook Mo

fromthe cl LLes to the camera signal processing circuit
104. As an gﬁgﬂgrgﬁcﬁﬁg ﬁgﬁgék'of hori zontal pixels of the CCD 101 is set

to 780 and MK = 780 Fhggf hieRotbzarkakrecainingdeenetofrdhe CCD 101) -
12.3 MHz. A horizontal Sync signal H and a vertical sync signal V which are
generated fdapivihe paleesa sbgdglive th2 BxGmpte 2G02hES ipfa@@e $RidkGCi I cuit
104 are supplied to the timng controller 107. Driving pul ses generated
fromthe CObediceing circuit 109 of the timng controller 107 are supplied
fo the CCD 101. The driving pul ses include a vertical driving pulse, a

hori zontal driving pufFse; g7réédapﬁF@éPGaﬁBa?ﬁefPFkéheHQ§lV2n§homs an
exanpl e of the canera signal processingﬁchcuLt 104. In this exanple, a

constructi oRU{ReEaSE bRe| 4BRERI RGCKHR H6V4CEpeft §r8 cdiftrol circuit is

shown. For sinplicity_of ex nat i t he defect compensating circuit, auto
focus control circuitft8Rd ghgogﬁhggg BAFaREESBEFFEC ARG & Uit are not

shown. A di gy i I 1,9 . i dt-h i r the AAD
converter 1% 5?£ngHggﬁ?gég¥§gé%yog§#gﬁ%ﬁ§l§1g%uyggf%%aghﬁﬁﬁ%hqgldigital
cl anpi ng leﬁwéxaéngylevmnth@ei@geh 2cklipeRcRaimary color filters, an
addition or subtraction of three prihary color signals is executed by the
operating circuit 112pjg§0 {baisaal yFhBAREEcSHYRGramORBRRERYy and col or .
di fference signal conponents are forned. The | um nance signal conponent is
suppl i ed t ospetufibasgempignaf phecemabBgptickapi Be¥ideand an outline
correcting circuit 114 and the col or difference signal conponents are
supplied to a chrom nBibge 20gnhal apdbeggsamnghowiagi busl&irAnganod (YY)
correcting circuit and the like are included in the |um nance si gnal

one column in the vertical direction of the image



1 2 ~IDV 20~~ 16 processing circuit 113. An outline correction E??gb gﬂnz
formed by the outline correcting circuit 114 is added to an out gh M
of the lum nance signal processing circuit 113 by an adding circuit 115.
The | um nance signal Y is derived fromthe adding circuit 115. AY
correcting circuit, an HVE control circuit, a gain control circuit, and the
|i ke are included in the chrom nance sighlal processing circuit 116. The
col or diffeper&RpsidaRdle @h #¢.Chigre generated fromthe chron nance
signal processing circuit 116. The conponent signal conprising Y, Cr, and
Cb is supplied to a mylily.pkaxars bl%initaselsd gnat Sr adei synghpsized by the
mul tiplexer 117 as will be explained hereinlater and a nul ti pl ex conponent
signal is geénethtedmageapickipudesfideheirmbigplEXxer 117. A timng and sync
signal generating circuit 118 is provided. The horizontal sync signal H,
vertical sync signal ¥igda @Rodls, aasdhendtmiagsigrah skewiegerated fromthe
generating circuit 118 on the basis of the clock MCK. Reference nuneral 119
denot es a sanpiher/ Gregifig enemplic® hamddnaheitkipcdepicer 105 and
canmera signal processing circuit 104. Reference nuneral 120 denotes a
det ecting and accunulgﬂgngzél#éuﬁtdrﬂﬂ?ﬂﬂnﬁhﬁﬂkﬁgsﬁ@mdwléb%%@n@ﬁt f or med
by the operatlng ierUIt 1 is sypplied to the de ectln and accunul ating
circuit 120°nFn Qa¥BN A Na EngFGF adoRC LA | gﬁﬂ% screen is
di vi ded P 2002.m nto 2plurallty of reglons and the image
pi ckup S|gn8ﬁ gpagg ﬁﬁ?aﬁgd é@er§ Iegi on. Accunulation data of each region
is outputted fromthe te n e seri al
Si! 5%029 gng ;3G¢| haéfﬂ‘gf e xﬁo%ﬁf%ré‘

/0 119. The nlcroconpu recei ves t he accunu a ough t he
serial T/0 g§9tggdlﬁéggu?§§ka Wk ldeNd roRsrAt ion for the accumul ation
data, an operation to obtain the sumof the melghted data of the respective
regions, a generationrel.apsaper huseheaaitidd Eiaain sHwhide |ike. By the
generated aperture control signal, a driving notor of an aperture control
ring of thespensfsgstenthef aaoﬂheweexmmﬁndubﬁlanrmmagnnpxﬂkug 107 and

el ectronic volunme 106 are controlled. An electronic shutter (exposure tine)
is control l@@vbgethe timng controller 107. A gain is controlled by the

el ectronic volunme 106. A control signal is supplied fromthe m croconputer
105 to the detecting Bhd- a@éuﬁﬁlétﬂﬁ@géﬁFbQWPWEﬂgtﬁﬂﬁnﬁﬂf%4ﬂ§sﬁﬁlaI 1/0

119 and a d|V|d|n atter or thg e of t e re%fN£IS controlled. The

mul ti pl exer°137¢ ?gu prp RS YRE &8 oﬁéﬁ?c ighal R DB3E8 ) system wil

now be desﬁéi?fg?'EeUPég gﬁtﬁié_ @g shown in Fig. 3 the nmultipl exer 117
e

recei ves t nance Si gna “chrom nance signal C each having a
width of eight bits apglyeagh of whi¢hihgy Swach Cffarzeﬁ:wltrm the dock MK
and generates a nultlplexed conponent signal of a w dt 2 N Qv 2~0~ 18
of eight bié¢s wheécimagesyhehupnigedcei ih Fig.cl2agk 3/2 IVCK (clock of a
frequency that is 3/2 times as high as the clock MCK). Fig. 4 shows a
construction of an exBopl e2®fishe suhempltéexedibkbzamlfemuidd plrexer 117
conprises: an input selector 121 to select one of the |um nance signal Y
and chroni rexekaaghen ¢ a conventégnsieimpg® Pd oMrcidetiessi gnal sel ect ed
by the input selector_ 121 is supplied as a serial input; a register 123 to
whi ch paral | el out put B1&f %%el§hPfFCP§§?§ﬂ€rd%?ﬂréﬁbfpﬁédgﬁ’th out put

sel ector 124 to seguent t he_data | oade he register 123; a
regi st er 12%}{%]8 Ry ?g ?h%o%‘d?’ﬁgf‘og‘élle&p@rgelfic ps ct9%n pul se

formng circuit 126 to; % i&a}geﬁcﬁghgﬂﬁggls%ﬁ§§ a%P% %ﬁﬂk{olllng t he i nput

selector 121 fromthe ¢ a sel'ection pu c-]formng circuit
127 to form t S n | 1 gctor 124
fromthe C|d§k§@%§§£%aﬂgﬁﬁﬁ $%§§@i§ﬁ5w%§ %Egcﬁhﬁ glgker Egg%gégénds to data
of a width Hfqel dMsPidy of a liquid crystal monitor; and

Fig. 31 is a block diagram showing a

construction in case of supplying an image pickup



Fig. 5is atimng chart show ng the operation of the nultiplex
ment i oned above. 3MCK denotes a clock of a frequency that is th?Lé?ﬁiQégzggz

high as the frequency of the clock MCK. Since the |um nance data Y and
chrom nance signal C are the conmponent signal of the (411) system
synchroni zed with the clock MK, red color difference data (for exanple,
Cro) of one sanple and blue color difference data (for 12f~0~" 2002

19 exanpl e, %apf?@ﬁ'@r&@@@'Er&xﬁrEﬁ@pQﬂQgEOth%?aag‘héét Ro( ther exanpl e,
Yo, Y1, Y2, Ys our sanples . The input selec 121 is controlled so

as to sel ectli@elauatygﬂgg fahatat.the high I evel of the selection pul se
SP1 and to select the chrom nance data at the I ow |l evel thereof. The cl ock
3/2 MCK is supplied to the shift register 122. The shift register 122
fetches the data selected by the input selector 121 and serially shifts the
fetched data. APETAIRED DESORIPHEONeQFsTHE AREFARREDr EMBODAMENDE t he shift
regi ster 122 changes li1ke Y-1, Yo, Cro, Y1, Y2, Coo, Y3, .... Qutputs of
the shift register 122Rmrenbedienined the isyesteeniv8linnpurkelel at a
timng of the clock 1/4 MCK. A period of the clock 1/4 MCK is six tinmes as
long as a p&que@/@wbﬂ%a‘ébt‘&f refereneekte/ shrCRrpYingsect ed so
that total six sanples of ( .the | um nance data and col or difference data

whi ch are cdﬁ%%rr&xFQﬁW§1%%ﬂﬂP ?rﬁﬁn%ﬁﬁu?Féﬂgf% 28 PRBRAALRBNERPEL register

122 h d S5 |
o 1o s of e Sriatitin ) Re faROE AR ER L oo Toae B eSS PR a6 1S

counts the Ky /4 MK asq g t her eby
generati ng tcghe sel er@aﬁ% béﬁf&sbz %av%’lrllgﬁa %requenby 0 3?59& The
out put sel eqtsorar;LZﬁnagﬂlegEl@Igyn%pé egi§t§afrﬁbgsh${, tPer&€0i ster 123 in
accordance with the 12~ ~ O order of Yo, Y1, Y2, Y3, C, and Cb
on the basi pramdhe c&ﬁlcﬂetﬁlqrtm,sa:&ﬁzl@ﬁélntmyr@@l@ieflﬂeéréﬁt@hes t he

sel ected sanple. Therefore, the nultiplexed conmponent signal .is generated
fromthe redihst drik25 Fx aslltlo bavexpheinedein ofefail Yheein]latey, Cb)

the CCD 101 can switch an operating mode (first image
pickup mode) of a full-frame reading for reading out
charges of all pixels (progressive scan) without mixing
them and an operating mode (second image pickup mode)
of a line thinning or a line decimation for generating
a signal in which the number of lines is reduced. The
operating modes are switched by controlling a timing
generator 108 by a microcomputer 105. An object light
is inputted to the CCD 101 through a lens system 100,
An 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



The nul ti pl exer 117 changes the sanpling clock frequency of the da1621‘N6M 2002
the frequency of MCK to the frequency of 3/2 MK that is 1.5 tinmes as high
as the frequency of MZK, thereby converting into the nultiplexed conponent
signal having a width of 8 bits. In the case where the nultiplexer 117 is
not provided and the | um nance signal Y and chrom nance signal C are
outputted in parallel, the data (Il um narmxe signal Y and chrom nance si gnal
C) having a pMdtidsdds Xare Tl Did&)b¥ Sa otd et feck f69e£ he canera signal
processing circuit 104. In this case, since the nunber of wirings is |arge,
crosstal ks arenge tdtedidoulgise af @mpl ked yoi oot ganerat esh anthani @i ea that is
required for the board wirings increases. Since a wdth of data of a DRAM
141 increases, rnwarsen)s g rwdrefiorms uthapbng Ncamdse comserzeatof oORAM 141,
increase in electric power consunption of the DRAM 141, and the |ike occur.
By providi nglafestiie ipledess dde eartied canput A RGOfprdeess gal
processing circuit 104, the occurrence of those problens can be prevented.
Ret ur ni ng t ®eRifprmed the eorod hremtgakn the acqordanca/ wigkh- 21 j nventi on
will be further described. The conponent sjgnal nultiplexed as nentioned
above is supRIiBEFITETMhert fhreftsi gral IBrdcs AP Gl ety §F a data

switcher 130. The data sw tcher 130 has:. an out put point a connected to the
out put of T RS GHEAE G G RRC R NG T 1 ot SRR SHERRD R
connected t X erting .cireuit, 134 for nverti t he conponent si gnal
into three %ﬁn&gyccoﬁrocrﬂsﬁ glndgjslsansdlpapn ]ien%u 9 ot é‘ﬁ) fo?%%erc@ecronnect ed to a

recordi ng ag§3r eperg}ei 1R q"%a?és):baln%ﬁg) X gs&ﬂt %rp}n&%%ea SWidgher 130

is controll by no swtchin T 13 3 generdted on the
basis of keyeparald IS t&n Hhiad ke QindMedis from RNz ConMput er 105 in
Fig. 1 is mainly provided for control of a canmera unit. Al though not shown,
a m croconpuioerdrtgy Qaxed for each of a control of the recording and
reproduci ng operations and a control of the whole apparatus and a

conmmuni cation i s perf dheedigEthede nndyes e imlopocomgnaleris stppdd.gat i mary
color signals R, G and B generated by the converting circuit 134 are

suppl i ed tot® Belcamesicos igingd| Rr gL texddifplof a i quid crystal

di splay 135. The pickup i nage is displayed by the liquid crystal display
135. The |i §GP§tE an cﬁfs%na}ciﬁr?ﬁ%ay éd196’raq1 FHGE S5y 149

noni nterl ace, t.em.at, a _period of 1({.6Q.,second. A _nenor ich can be
accessed at %fl%ﬁ%gl&% lgélr lé’)?i e(—i?’,' taheC{lIﬂ%&l\‘?l A9 Cf’)f/“\r%hca €. 2002 22
Random Acce r ~ n r ??qﬂ rf ; ression, for
i nst ance, a%ﬁgggggerléé% gr ﬁ%e%%ﬁ?%gél m?f? Ighghor%?(glpaﬁggéxperts G oup)
are connect gdghQ 1t Be olRGR: Aigh e 1316h iitePrRdusit1am dala fldt i3¢0. A high
efficient coding of a systemother then the JPEG can be al so used. A
recordi ng medicanni tf;on exd@plte compldnsit iy cdt ;amth antont erface (not
shown) are connected to the encoder/decoder 142. The operation of the DRAM
141 i s cont epekréuriey contaddr edgy siidralaramita domusolcogitged! which are
supplied froma nmenory controller 145. The encoder/decoder 142 conpresses a
dat a anmpunt CiiE8iihoan aute mhitike bFREGCenSiesInECtdMIagdpioniéDET (Di screte

Cosine Tr ansfgr n%) The DRAM 141 is provided faor ,a process of hl ock
segnent at i oMUSEIPREXETKOL & CREPPPERT PRI adilgekGrly Visgo signal

sem conduct gr ry such that, the storage cqontents.areheld even. if a
power sourcgaf“gﬁgar %’gdaofsﬁmgﬁéngaﬁge@éﬁ?n%é’ &%2& rriai',&'o' ffer%as'eg an
rewitten 'mg q hHHERnS}ﬁgreys Bla§ , MBI Y ar eMery (Jifpded J.egion. As a
recordi ng gi um a nedium such’as™d sen conductor menory or the |ike other

than the flashraeapny ganyhe alisAa4selnePuttinGl cidRuiRbehf 2¢Rihg Supply
conpressed still 1mage data to personal conputer as necessary can be al so
provi ded. |geABr8EBRGI EBNG Ok riEReel AMRM kAR miteeRbHbIgerdeRalesnkhat the
i mge pickup signal is coded and witten into the flash nenory 143 and 1
2 I~ Q~ 2002ke.23n" hepeodpetigic doneienctian bife tat aignatithe flash nenory
143 is read out and the read-out data is

processing circuit 104 will be explained hereinlater.




decoded. The foregoi ng enbodi nrent of the invention will now be d L }
nore detail. In the enbodi nent, five kinds of operations can be'ﬁZfﬁhﬂﬁgaUﬁz
in accordance with a connecting state of the data switcher 130. They are
constructed by a nonitoring node, a first recording node, a second

recordi ng node, a first reproducing node, and a second reproduci ng node.
Those nodes are set by the npbde switchi signals 131, 132, and 133. The
made swi t chippg, ogr{fﬁ‘:ln%n]@]svl iand Ay Q%‘%ﬁ%féﬁ%@t&“ Foconmput er
(not shown) for control I ng the recordi ng/ reproducing .. system The node
swi t chi ng sm%@amﬁyﬁypﬂ@&e&lso generated by the nlcroconputer 105. In the
noni toring node, the inage pickup picture plane is displayed on the Iiquid
crystal display 135. IrRefidienfder siumeaeadr di0tg deiteesa wiasi red pi ckup inmage is
witten into the DRAM 141. In the second recordi ng node, the imge data
stored in thechldnpitears foamooessed lamdy \wiigrtadn prdaeddes f | ash nmenory | 43.
In the first reproducing node, the data stored in the flash nenory 143 is
read out andonffgolesdomal daom itdedsdodedcaplitad titGn intsuphel ®RAM 141. | n
t he second reproduci ng node, the data in the DRAM 141 is read out and

di spl ayed o#ot k&€l jlgmisd sofrs;tgwallwus@lna;elmronlﬂ yolume 2 2dheig. 6

shows a connection of the nonitoring node in which the output point a and

i nput poi nt “BI§f 4t ﬁég@&la%ﬂcﬁéﬁépglﬁr%tcmec@éﬂj aTHE W t ori ng node

b K h I I h
mode, ¢ he 2?8%3%8h35ﬁ”ﬂ%105 B o Ao Cets R g e rtul ¢ 108 of the-
timng cont £ %Q; a g, %Ee%ﬁﬂ%ﬁc?g %ﬂt%@erl%ts' y%ﬁi n 3céd ne thi nni ng
be expldi ne

node, mhlch mn her i i nes Whi Ch are" not read out are

gener at ed fEiQEPv‘i'ﬂ% Q@'cha(ijc %@ th?‘h‘e”%@.%d%'zﬁ;’ﬂ:l% YARdle i10d €ad out at a

period of 1/60 second. I'n the nonitoring no t he out put signal of the
si gnal procgegeh@tes @Uighih04oh%rsupRliiged it @t ke eC@NLRdANE G t 134

t hrough the data switcher 130. The three primary col or signals which are
generated faom.the converting circuit 134 are supplied to the liquid
crystal display 135 and displayed. Since the CCD 101 operates in the line
t hi nning node, the |iduicdockySMEK difspl dyeuB®ncan thertf dsmthaemi nterl ace
display at a period of 1/60 seconds. By observing the display on the LCD
135, an adjﬁémﬁénﬁsohlﬂﬁeaﬁlEéa§f°5naaﬁépékoﬁcﬁléﬁ|S§Rﬂkkﬁﬁ &P dhe a stil

b ded b Al t.h I
Lot ori or at CEABERoERFedart NOPRaE Bhon tABLGBUERg A el s 0T i S8 b nni ng
mode, it dogfﬂlh 088§ §t8E°95§ ?&sa@hgbkﬁ%kkohc%9¥rdﬁ'éﬁétéﬁ%
I mage i ca en at of a'

phot ogr aphe a ver resolution’i s equiva
12NV 209@&%%%@%&9@@' tQCQhEag‘?haAb@r ReEhekming a el d

accunul ation. In the I'rne thinning node, a trackability for a notion of an
object is i gphodvedebpecagseanti aahicgh spgadlr ?@dba@sﬁ@ercqfw@t a response
speed of the automatic control such as auto focus control, auto aperture
control, orlohe | The tsminproerdrandri 108sadsict &blrest @ rdridkor3/2 noti on
image. In the nonitoring node, the DRAM 141, encoder/decoder 142, and flash
menory 143 MBKchfamefrenneotydthott he d4datbmesshewhrilgh @sbridiedn dfi ne are
made i noperative. In order to save an electric power consunption, it is
desirabl e t BheuEhoeks MEKe L poteEnsuppPykt aMEKosad AopRraEsvEXith®uits or to
| ock that i s necessa for the operation. In the

h f th
g:ﬁgrtngdzgggngg ﬁ%FSaEePEQEFQFHBQ ﬁéF@Pﬁ&f@é# ‘as well, a bus for the

t which d t | dth
Cupply 1o the cirou t *nREncreiEge” FRBpEaPE oo OGP ASE G i n & manner
simlar to ﬁf e??OX? thb9cch ?8?“@5 ﬁenggcﬁbﬁnahﬂ gcﬁnde7 B G@se of

recording a 'mage, nane I'rst ‘recording no e i'n which the

out put poin FIe aHQr!‘LEBHEé?UEBHB P é&heﬁc?f Eh%hQaEéDSWOtlﬁher 153@ are

connect ed. first recordi ng nD e’Is set by nmaking the node sw tching

signal 132 jags| venbyodi gBAbAY 6{ner 885hAY R BRUCASOeHHilkaN GR@l shown) or
e | Ke n

signal V which are generated from the camera signal



12 NO ~ 2002 26 the first recording node, the m croconputer 1 (/O
the CCD driving circuit 109 of the timng controller 107 and nakggztcﬁm&gﬁﬂz

101 operative in the full-franme reading node. Fromthe CCD 101, signals of
all pixels, for exanple, 320,000 pixels are read out wi thout being m xed
and the image pickup signal at a period of 1/30 second is read out. The

i mge pickup signal is processed by thelbanera signal processing circuit
104 and is whiddeysiiny aideniBRAN 44ré hsopighi édetouthet thainy a and

i nput/output point ¢ of the data switcher 130 and through the recording and
reproduct i orcodettran e T4, Tiier ineimoy ypwlsd s o ¢ree rd¥&dseromt hheDBAM 141 into
a witing node and supplies a wite address to the DRAM 141. The nenory
control |l er MEvVingaitmaiited 8y of rilee ociomiug ezof ool saowhp7f erecontrol Ii ng
the recording/reproduci ng system Still inmage data of one inmage is witten
into the DRAWPHLed fa Haef iGER Ylcor dirgy dipeing pwmilsest haclprdgeadat a of
1/ 30 second is witten, the inmage cannot be displayed on the LCD 135. In
order to ni MeRtZE€CalhdriviedRULFE wit AP i hhedfsvaRY BRdBRayed, when
the witing operation is fjnished, the operating node,is i mediately
shifted to tH@h&H SSac rté’(?oﬁdi node. After conpletion of the witing

of the inmge data of e i into the DRAjM19, the data switcher 130 is
set to the second rec%lr?L 'nga%g"(? 5 i he Oflltl}ecﬁalbe‘zi 5.1g166§ 27

out put poin ( ; I re cl e 0 in Fig. 8. The
second reco%ﬁ%%%gg%%§1%¢%£ki nlgpt e_grmé(}(eaanz%\?%’cp?ng signal 131
active. In_igstecend Jneasl date BrdandiifiiRandalaed Sapeaduppt fromthe
DRAM 141. The read-out data is supplied to the encoder/decoder 142 through

the bus 140cohiteocancageivideaedenctdr cagy esiggsl ider@asa read out fromthe
DRAM 141 by, fox exanple, the JPEG The conpressed data is witten into the
fl ash menor expdanakd omentthen el fadady esongden g takup dimgei t s otepr essed and
recorded. In the second recordi ng node, the CCD 10l operates in the line

t hi nni ng nodecusn canfaedecigioviltar anst tawtqorhiitter ial ameke, the signal read
out fromthe CCD 101 is processed at a high speed by the canera signal
processi ng EPFEGCLirgs CiTRELtNBFE HAUANIYE sufhIF e td! t HB2YED 135 t hr ough

the data swit 130 and ting circuit 134 and the ] i
i Spl ayed: PRGEIPa S ARETWACH P ARG st 6 UrhiS TR Ve A or the i mage is

epr oduci g RBMEE Che rags G5PR W (o Th g 1 Tt 2 ¢

reproduced apdodighPhanggik¥1t RS akPRnt3%i fdufht A SOV st@le @ pthe first
reproduci ng node 1 n whi ch the output 'point a and input point b of the data

swi tcher 138a8r ehgesnpetiedrgndolibe ifTage f¥,Ccliip midingdon Sofli spl ayed on the
LCD ~ ~ ~ ~~1 2002 28 135. The first reproducing node is set by naking

t he node swstibhiragtibgnalf tBtreacpinismahy satetrhed gfaldepresstemuteedl ayback
button (not shown) by the user or the like. In this node, the data is read
out from t hBYf thshoremsityng4gizagitthd eadddthati & sppinaice o t he
encoder/decoder 142. The data is decoded by the encoder/decoder 142 and the
i mage data Fi95@heFarRANCRke2PRAPCLAT A 59 &t FR A CPPWIRE t he

i mage data. _In %g%s éase, the menory controller 145 controls the wite
address in £f& Bft41 so that the decoding data is witten into the DRAM
141 in the sane data ra ! that .in _the first r.ecordi mode. simlar
data array can be al sgﬁreeé]’l%%égn % %%dé&&r ecsog{p(?glr‘letnrtollsugso rlelae I ntgd.A\ The

above el at Loy IndREESSAEHALOpUBEENG BATE iRy S ddiady whi ch | s used

in the nonitoring node rn“case 0 e digit I mge signal read

out from thgubiRMYL14dri-actRRgLERrE3Stt NNAUG I I L IWIRIA 1K fdfeiiid 134 and
di splaying by the LCD 135. In the first reproducing node, the CCD 101 is

driven in tBeghhhecbhpbnengsnade angplhed rrya RhadoMindmee Ddfgddle CCD 101
is displayed on the LCD 135. Wen the decoding data is witten into the
processing circuit 116. A gamma (y) correcting circuit

and the like are included in the luminance signal



DRAM 141, the second reproducing node shown in Fig. 10 is inmmedi 4t ?I NO‘\‘! ZDU[_I
automatically set. In the second reproduci ng node, the input/output point c
and input point b of the data switcher 130 are connected. The a2 NO ~
2002 ~9 second reproducing node is set by naking the node sw tching signal
133 active. The DRAM 141 is set into the reading node. The data read out
fromthe DRAM 141 is supplied to the LCQ ¢35 through the recording and
reproducti oprdakeashug t4@cudat a2 1w t AierouBineangb €08 el dh gL ghaT Ui t 134,
Therefore, the image corresponding to the data recorded in the flash nmenory
143 can be feemebybt’hé¢hkeCbutlinel rdhiestdase, citdiidat bl 4 ecoralddled n t he
flash menory 143 is not the line thinning data but the full-franme data.
Theref ore, &ol eneoubppti sggsidi lodr the thmiceseavmirgna hep CRELDIngG s driven
inthe line thinning node is realized by the address control by the nenory
control | er $45Cuffnmelly, bgnep BrAdiggt & igfcudterhl Sot héthe janiranead out .

Thus, the read-out data fromthe DRAM 141 can be reproduced by the LCD 135.
In this manfidBnathé 36 ARrivgge fdQMmn theoadling Herduidshl henord Y43 can be

reproduced and seen by the LLCD 135. The nunber of still inmages which can be
recorded i scaéféfzﬁi‘-ﬂgdc?ﬁCHéﬁen&é‘n@é(Eor?oé‘tr@ﬁoﬂ}%i t ¥R he flash

143, [ hod,, he .li ke. f fl ash
123, 1115 PRPEPRLrerEh hec A cBha: pik i orne WAL DI C card, A
di Ly : h I - ; I her, i
< 2l 50 poser b PRAe kiRl RS AR bt B SR conal

conputer thgoegbranckNseHhats BPrOUNECE A% MEGRIAM ] frohm £ 0 V 200Z 30
to store the recording data into an external "storage device. An exanple of

the CCD 10lcHibhingmcbessgnali pedckesenypelidwuild a.16ll sphematically shows
an exanple of a CCD 1. In this exanple, the CCD 1 uses an interline system
and has: photmpensotssifnalexamplesiplotyodiCageand? Grhiich satpplied

two-di nensionally arranged in an inage areas vertical CCDs (verti cal
transfer unte)a3nubtiphgsdrabbing t Fbogkosdgmadsr &2 sfwrthasdresfceay ng
signal charges fromthe photosensors 2 to a haorizontal CCD (horizontal
transfer untl§ mulbhplexeufiéry amprifilePes e¥pdRdaesd hegaimd at®s zontal CCD

4. The i i ck ight t itted th h I filt i th
2 will Do S & HoHhaT e P aRBPPBRECPE SO o BESATANAS 20 G phot osentor

2 correspon o) LN i CCD 3. The signal charges fromthe
phot osensor@?I@%ngﬁe%%a%u%h?sI%g%%eﬁszr'ti cal CCDs 3 without m xing. The
signals of all pixel spcapnbggsgayeathal Lsxgg]@%g%g%rr%qitl& thehard zontal CCD
4 without mxing. By driving the hofizontal 4, the signal 1s
transferrediigtpstheobudié@r ampbi hbek zanas1askhealsiikgadi fif,usi on area and is
sequentially converted into a voltage and outputted. Fig. 12 shows a plan
view of a umettjpcxklsghctihegd€D ¥, Bi glotk,shavs aa tdtmimet wiemafl t he

vertical CCD 3. The vertical CCD 3 has a structure of, for exanple, the
3-layer el e2%¢ ogeneratsd phose thevgagerptinglc2rgudt) 118002 3heFig) 12,
reference nuneral 6 denotes a transfer channel of the vertical CCD 3; 7 a

channel st RpEEsS 1oF SepafhefhgMelongRefergnesl suasdadnddd deaosiedel s and
the transfer channel; and 8, 9,.apd 10 transfer gates qf the vertical CCDs
3, respecti%ef§E?t nlneI‘fﬁ?la ¥ e ghtEeH Fgecgﬁ%ﬁ'ﬁle? % SIS TR PERE S e. In
Fig. 12, a{igh hi el di fi and the like m d and are not shown.
Asgshovvn inIII:?g‘In(iséarIl%%Q??hélégierpgggggsépg&&%%&?fotﬂggé formed by wor ki ng
first, sec ﬁ%?c III.IEIIIIE i i i C des. Verti cal

dIi \s/i ngspuﬁggeIfse~ ,é~ , lg%%yg%S%?IéI)Icggpét?%@%?ﬁéﬁp%ﬁ?edsto theI transfer

gates 8, 9,a@NtuilhtMen-ihe,st gnarfeal @mifadceutibham hapehenhesensors 2
to the vertical CCDs 3, a bias voltage (referred to as a read pulse) at a

| evel hi ghefodad Beche dbpédeyelngf cibeuyer tieal st sappigeachecknaVvz is
applied to the transfer gate adjacent to the photosensors 2, nanely, the
transfer galetértaisd aed vadgumslatirgdcgataitWheo.t henr eadepifsan S
supplied to the gate 9, since one pixel corresponds to one bit of the
vertical CCEpexture cimgnadl chan gosafeopiaktipobcrhenphet diensleds 2 are read
out to the vertical CCDs 3. The horizontal CCD 4 generates the data of one
line by transfer clocks ~HL and ~H2. For instance, a CCD with a conpound
channel horizontal CCD structure can be used as a horizontal CCD 4. In this
case, an output unit has a construction of two channels.



i
12 ~~ ~"~~ 2u~~ 32 Since the above CCD can sequentially generli%tggy 2002
signals of all pixels without mxing, it is suitable for an electronic
still canera and an i nage fetching. However, as conpared with an image
pi ckup device for a video canera having the sane nunber of pixels for
perform ng an interlace output, when the charges are transferred by the
sanme clock, an output time of one pictuté plane (fromthe top to the bottom

of the screentois goukhedtyl Brt begionamanel tde MakRidoneidalove g a signal
for nonitoring and an inmage pickup signal for the automatic control such as

an auto focus eestmalladed therli kegiby .r edueiung ldhte siuntera ot hrdizont al

| ines, the inmage pickup signal of one picture plane is outputted at a high

speed and, ragtameisfotibputted fhonnithe, detsidtialg emdsuritumata targpl or

sequence in the vertical direction which is specified by the array of the

color filtecsrfuibrdRentpstheesenied. ICQ dAd.ot her hand, in case of

f et chi ng the phot ographed image into the flash nenory, the i mage pickup

signal of the full-fr&he PifBEgeOPPEkap épénéEQQiﬁﬁﬁ(ﬂthe nunber of |ines

is not thinned or_decimated) is generated. Eyen |n case of the line

t hi nni ng, sPﬁEEmPFaétéBPoPaEéqEEHEBgPstPﬁeS%Hféla% /hd 1ad@ Dt the ful l

frame, a problemsuch that, the signal processing circuit is .conplicated can
#oth oPELATORD 4

be avoi ded. ¥ S e GhPR A REn°PELS PE ffCe PEHITIOR above, the

hi f b : b | db
Gl g O QAhR, aEoShe P r 1T E e Sbsatnarhe ok B ke SRR LT e

st con) 9 dhE8NopoBhE! buLGacto,Lhecheadkngaobebe atiignalo oyl ges. from the

phot osensors into two trons epetitiv perlo of e colors is
shown by N.abégrusd éBﬁM@ans§§ﬁ§P|eaha ease19ke(N By2)nien which one period
is formed by two upper and | ower plxels As an array of color filters of
the CCD of gégesab@licapentersypentaodt sighule audkitialy Rotld bar for
transmtting red), G (filter for transmtting green), and B (filter for
transm ttingnbkpeytare conangkdridayef Shstéshsasysitewn Li0® REisg. 15A is
known. The filter of G of a high sensitivity is arran%ed for the pixels of
the hal f ofdfhéephane bh&et%ml@@l@QntFPié?§ éP7aandnmsl @ﬁEﬁP@ﬁF col or

checkerwi se array shown in Fi 15B are_al so known., In_Fi 158 Ye, Cy,
and My dendY%l?Wgt%Qé %?ey%?ngﬁPlk§§n %ﬂdeﬁﬁﬁéﬁPQICré§H€ | vely. The

| | fil h f. d
ﬁzer”EQLZL%éS% PER HU T b St Ber PAT 8P Es CRB B AR R RE SR mary
col or 11l tergr. Oy they i her- 0¥ 108 By EREY csoLot ik %guﬁlaom in Fig.

15A are exce terns reproduci bility and are frequently
used in an ph@ect rONt&Enetdl | s LamET als%ulaﬁlwageremcl&u@ device in the
invention, any one of the single plate type image pi ckup device having the
primary ccﬂmmcfoéémpwt@ﬂdnm$et@|m@éedetatelng aRdNaOcMmQ@2 i34 t ype i mage
pi ckup devi ce having the conplenentary color filters can be used. Further,
al t hough notishwiin, 120 threigo possserealoldGeldf hmdge givkdpngevi ce (what
is called a spatial picture deviating system) of a systemwhich is
const r uct edPait e i plagendi kidp @eviiee Hagiap #ﬁeCPPIttfélll@\d G and the image
pi ckup devi ce having an arr %1Of the filters of R i B.and in which the
two i mage pi ckup devit®® %J?%%Ft?%ﬁaFor@PéFFB eXuth®that they are

devi at ed by onI of a pi Xx¢ t he horizontal and vertica

di rections.© %ﬁﬁPEuﬁ%SF%#) ggliﬂes¥a58P|Vﬁ3 88Wi & N of the colors
in the Vert%éggrfkéé’ fé &e lto ££J§hg%n i?nFQS agra gf Fig. 15B, (N

iagramin case of 2) én shoms t he

photosensorﬁl%g%%cgiafgbe%& ¥RE 1 Gl ngheECtigna1ver haal CCDs 3,

and bus wirings e vertica respect to a part
of one col WHkorYHI-d N POL QS i@ Sh2vih§ea PROEEEEBEOEihALtWRi €D a hat ched
portion is provided in the |eft upper corner corresponds to one col or
filter, forarpxadgdie,of iviiash ofs G@inchtoei pbat ¥sERSGheWl Beut Mgkhat ched
portion corresponds to the other color filter, for instance, filter of B.
As nent i onethchlipyvesrd thees vermid oAl p EGE@ ¢empdnéhe sypradf ofhe Bidaper

el ectrode and 3-phase driving and has gates of three bits so as to be

nei ghboring to opening pixels (pixels which are not shiel ded agai nst the
light) of the CCD. The 1 2 NOV 2002



35 vertical CCD 3 includes a first region A and a second region182 ﬁH}V 2002
first region A conprises gates 21, 22, and 23 and the second region B
conprises gates 31, 32, and 33. The gates 22 and 32 are read gates al so
serving as transfer gates. Reference nunerals 41, 42, 42', and 43 denote
bus wirings to which the driving pulses ~V~, ~Vz, ~Vz' , and ~V3 for
vertical transfer are supplied, respectiyely. The gates 21 and 31 are
connect ed t gt E@ﬁﬁh‘sb_wt_%' BEith 28dsLRRHIdes 28 At 331 deqnget ed to the
bus wiring 43. The driving pul ses ~V~ and ~V3 are supplied to the bus
wirings 41 gog 431oERSBECh ¥ekyueWEih thaePaet /@ tthewedr iaw md ghulage ~Vz, two
buses 42 and 42' are provided. The first region Aindicates a region in
which the tthesétochRndMCKe¢ad gage 22shsweorneensdruetibe s ah2. The second
region Bindicates a region in which the transfer and read gate 32 is
connect ed texahplbusf4fhe hnlEiplekér flar7.si Mblei ouly ipfl eckeawildd, al t hough
only one side of the bus lines is drawn, generally, the bus lines are
arranged oncoophisédesanf inhuetphoelestnsoi2? dodsedeltsiodes odr éheriven. In
the above inmage pickup device, a range in which m(m=1, 2, 3, ...) first
regi ons A aténireragesignalaYr angechiomhnenceNsigapls€¢ond shéditons B are
arranged are alternately fornmed in the vertical direction for the purpose

of Iine thi FRPhEEeTne2exhfprRishothei Aigrgl s2leetsfedyt §hg daBEtof (N = 2,
m ~ 2 N~~~ 2002 - 3, a =.2). Athough yalues of mand a can
arbitraril ySg&f %?%d}ggvéﬁ ??pﬂ%éﬁé ﬁsa?esggﬁaxolpﬁpﬁé 9aF88§§%FF is
necessary t + i an .t n f e pi xel s
anong t he ng%%eégLYh£#¢eg%FégléggéFgéu%% pﬁegﬁgrggg?%ggfﬁégég%i?Eﬁp devi ce,

in the fi rssr@p%@aé@g HRJSut PaFeL¥ic8tokNe2li ¥ ggqhaﬁtﬁahhgr ame operation

to read out the signals of all pixels, the signals are read dut fromthe
phot osensorseet® 99éhd@tat Deafiédsinr eBEORehisndrseogndar eay@8tBrof the
vertical CCD 3. Fox this purpose, the read pul ses are supplied to both of

t he gates 2RancbidZettedugh the dusputrbseyecddrand442a. skbhetbisncase, the
chrom nance signals are generated by a col or sequence corresponding to the
order of theubse afoxtinectotwitflPbetre, foom axampeetiby phésee§Bénce of G
B, G B, .... In the second operating node, nanely, at the tine of the line
t hi nni ng opEtatFIETOR- 11 BhdelnPakdsei fetPEad2pufses she sbppkied to only
the gate 2 first regjon A through the bus wiring 42, Therefore, the
si gnal s ar§%&%5%5§Utaq oM %%§$5h%% B?E%?a ar?ﬁﬂgstﬁﬁPgtaE%7n€? read out
fromthe rapnge o ; X I f _Ei h [ are
gener at ed fron1(%n€§%%é#}%€§6€§%gn%g§ig%glcgégﬁg%g%% eghgrgﬁg%ﬁFx a = 4)
lines. SincLidedWmed ffoh! s LPoOE SPbNMER hial BIGORT 14 MR&xkas | arge as
the repetitive period N of the colors, the order of the chrom nance signals
of the 1 2 ~ a'~ 2Q4ch BGPi PLEKUPoPLHEPPONHS €8S€a 04 bhealdngthhinning is
held in the sanme relation as that in the full-frame readi ng operation.

Fi gs. 16A taf l&i@tshdatts mi ngs in case of driving the i mage pi ckup device.
Fig. 16A shows the timng in case of performng the full-frane reading. In
each horizontal blankE¥g peri®od tireisgphaset dshovimgg pthees ~VI, ~Vvz, ~Vz'

, and ~V3 as line shift pulses LS are supplied to the gates 21, 22, and 23
of the firIPYEHAOR Rl d“‘%]h‘él%]a@’é%rﬁjﬂ?méh@n%@ oYhe s¥¥SHd region
B of the vertical The, read, pulse is also supplied to

CCD 3, t] ly.
both of th&PRES ?2%%%’5 \%rggﬁe’&ytmﬂeh HiFe®, TAReS s¥9nal char ges
f 11 of .t h t,to t i cal 3. As sh
1008 Getar MEEH i HE ke iRy S 10 410 g iSes TR SLvhs Sue
d ~V3 whi . i 4 hi I I i od th
Ul ses of T AL AR A A T iRt SO e A LT e ot
for one |ingmfyddntPiiqihy Alrt t{m)?l;ﬁ)t, erﬁ“é)'fﬁél‘if&?ii@@%f@rhea shi ft

of one line iI's executed in each hori zont anking period. On t ot her
hand, in cage efiddie Mdre ddH B Ik I @R d¥en @S SN (Fdkr FagandRE, the read
pulse is applied to only the gate 22 of the first region A Thus, the
signal chamges ereoneadamplefl aath By the cphdidrersnce adjtacqdbrto the
first region A. In case of the line thinning, the signal charges are not
read

i
s



12~ U~ 2002 out to the vertical CCDs 3 of the thinned |ines 3&&“&9\’2002
signal is generated. Such a no-signal period can be elimnated by repeating
the line shifting operation a plurality of nunber of times. For exanple, in
case of the color array shown in Fig. 14, the charges of three pixels shown
by Hl, specifically speaking, the signal charges of one first region A and
t he no-signal of the two second regionslB are synthesi zed in the horizontal

CCD 4 b hi f LS th fi

nor ot (A a (Be) oRb e nb R8T 5o ReERRBRA [ BB g the 11 ne
hi f I h h I
ih;r;eé’“o?eg*ﬁﬁa%.if??ﬁ%?@n'ianée??é%"éﬂé Ot B2 secana 1 agrons B

are synthesized in thegphoriy erttt alay & 1%1635)30@ ihegldge,shift pul se

LS once in athird horlzont perio sl gha arges of one first

region A argea it9@ tl%rrh'ﬂ%n'&@r ot alr @l 4ugfh onssdoréZopgial period.
Therefore, in each horizontal period, the signal charges fromone first

region are geflpeittien pulkeuspahang e 98 &l AWhes affuaiiginarlde Qe ation in
the period shown in Fig. 17 is repeated every three horizontal periods.
Fig. 18A isax stketmti detiedgtawrefofa patentdladclof3shaeamaigel 6 of the
vertical CCD 3 in case of (m= 1, a = 1). The direction directing fromthe
ri ght side tsappiéekortiozahealshCED 4egstiee 116¥2. siThe shlifx frdddster-UUt 39
facing the drawing is set to the vertical transfer direction. At the tine

of the IinellRi Akitegespéhat daka ée&ﬁﬂ&ﬁdfhwlﬁhﬂtkﬂnufzﬁqﬁﬁﬂt%méM§bs Qs and

an enpty packet 52 exist in the channel 6. To output the signal charges s
from each | PRE, SgrPPﬁéYSEPF€tht@ﬁeé%ﬁQﬁT%?rﬁﬁﬁﬁer G (QHERIY fogef by the
time corresp ndln the e pac et r.eby t.he signa

char ges and 8 §|§ﬁ§lefnaﬁhgﬁﬁoﬁﬁfg lﬁﬁhd%i qfﬂ% period of

no- si gnal . hbzlghaﬂbggchgg% Qhatyghe 9 qf té?ﬁs,pf I|ne shift which is

execut ed i n"€ach horiZzon bfénklhg pe rlod i'$' sét'’'so ‘as 't o satisfy the

fol l owi ng rel ation. ?O@lthhlﬂg e@me&re ahiRACckelg gl uding tdhe siqnpl charges
s to be outputted (in this exanple, considered as one packet)] + X (the

nunber of pagket shehiregisxkst 188 phegadang 410sit ix0NS nddy dan'tdhd ncl ude the
signal charges @) s 1 + X + (N x a) (the nunber of packets which exi st
behi nd and dantk ¢l MA&.t h2 peghad olfarthes ek 1/4 MCK is six
times as long as a period of 3/2 MCK. A phase of the
clock 1/4 MCK is selected so that total six samples of
the luminance data and color difference data which are
concerned with each other are transferred from the
shift register 122 to the register 123.
Fig. 5 shows values of S0, S1, and S5 among
values S0 to S5 of the registers 123. The selection
pulse forming circuit 126 counts the clock 3/2 MCK by
using the clock 1/4 MCK as a trigger, thereby
generating the selection pulse SP2 having a frequency
of 3/2 MCK.
The output selector 124 sequentially selects

samples from the register 123 in accordance with the
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1 2 N OV 200Z 40 Thus, in case of (X =0), only the signal chargéngpgaV 2002
transferred to the horizontal CCD 4. In case of (X * 0), the packets
i ncludi ng the signal charges and one or nore packets which don't include
t he signal charges are transferred to the horizontal CCD 4. By the above
conditions, the signal charges can be transferred to the horizontal CCD 4
and the lines of no-signal can be conpréfsed. Actually, the charges of the
enpty packebrakee ndt Yegudl, tvy,0vandcupnendsshr gnstpabashar g€stfa such as
snear signal, dark current, and the |ike are includes. Wen the nunber of
ti mes of |iselekitibnwipiudlsd SEXemd dthe reacdtdorlZonfaetcliesnkheg period is
different, since the nunber of tines of addition of the unnecessary signal
charges Qn issldictiedr samplan arhene fframnridoe gsal il eped scomponerd differs
depending on the lines as an actual output. There is, consequently, a fear
such that ashgRélcAawdemieasdeshdiradth e eI ed nbhteS? s2vak? dpdye seen
every line on the nonitor or a deterioratign in picture quality such as a
col or devi athPgnogFernef] ile decdrs.Y TE%S0IGR) such a problem it is

sufficient to set the_punber, .of .tines .aof, li.ne shift which are executed in
each hori zont al bIankFﬁ& ﬂ&%@i?%ﬁ?%f(ii%ﬂ%ﬂﬁHQEﬂLﬁ?elﬁFmgikp%f a linited

condi ti on, Y..Wh = r = 2)a.. b et td e.nu f 12 ~
o 005’ 4R IPElL £ BERal] BelcHe Mt Lendl Ok %@h%"[%@cg/m + 1],
t he nunber Kk ich Ry . Si I ich are
added to thggng’%a?%ﬁyr%é‘gé’ %s%nc?f/zlegﬁwﬁ?ln&e@?a% %’e@r;cale cgﬁitﬁquﬁmus, t he
occurrence g the @?E%bb%%@tanM@kJIBhé%éHy”ébﬁUéﬂﬂﬂﬁ@IEHEéoﬂ%Q above can
be prevented. Fig. 18B is a schematic diagramof the potential of the
channel 6 ofwulBgpYeketicabnpCReht BitasA Hakihg 2 wiith bf 8 Hilgs. In this
exanple, (N x a/m= 2) and by setting the nunber of tinmes of line shift to
3, the nunb&n bhepaeket srheiriec theomutl tipdlender t1He siggmadt ghargiesed)s whi ch
are added in each Iine serving as an actual output can be nade constant.

Fi g. 18C shawd &sheasumgnapme=signgl= Y2 angl €hpominangd sigal Nse a/ m = 1)
and it is sufficient to set the_nunber of times of line shift to 2,
Further, evBHtPRtESdelBs PAF3LIeliif Yge dadifel lMiMAR S ynalatst dark

current can_bpe sufficientl educed, .no prohl ogcurs, | e faregoi ng
D | mage. pPEREDTRBDFEe g Ate Ch nETARER GRIThed derkihg bEbit et ual

out put can b I i I of, he fir r.egions A
arranged anggt %ggggﬁggdo%fr?ﬁ gﬁ%) r&%{nters}gc\oéﬁ(#hfaelgipﬁsc%Stzi':}fgandgleli}uo tet he
vertical CCp3, thg pHABEEa8t,| k@S OfHN G N MRGs fckup signal can
be suppressed to a value that is equal to or |ess than the nunber of

hori zontal 3&ag8| ngrbkBeallE ambelgethsl airdhgnedd aikelSeuwsy ale exanpl es of
t he nunber of out put 12 ~10~" 2~1~? 42 lines will now be described with
respect to gepesatedchndsan ewkar thialtt dis arercpyi ned £o) tdfe thvemBayer system
As shown in Fig. 19, in case of applying the invention to an inmage pickup
devi ce corresponddngnEECYEAS( Vi deo Graphics Array) in which the nunber of
effective pixels (vertical pixels x horizontal pixels) is equal to (480 x
640), (a = 1, m= 2).5}RCEne WrALN: RiEndiatd wddé DR} ifdre, the number of

out put lines_can_be reduced to _the.half value, nanely, 240 li.nes. Fig. 20
shows a str'h%‘fﬁ?%s%?’aV%F'PPéaPregﬂbeB‘Is SHER SIS SR 45 WertiZEal®Mi rect i on

in case of i e pj eyl.c in Fj el Qs 21 a timng
chart for dé?%%ngE%UIgég Pgnggbv?%gggﬁgc%Eﬁaggbfé%ﬁﬁﬁggiﬁécgﬂgﬁ% in Fig.
20 in the s dl@Per§BH”EhED§§keP9EEEQQS &9 RrIRARdind th@ those in Fig. 14
are designated by the same reference nuneral’s and thei’r descriptions are
omtted herguitipldksrcase, ochNtRacBukRLzeNR oFerinedsilgp@il i ne shift pul se
LS is supplied twice. In the second operating node, the signal of only Ris
read out imptbeessing bBoOrtaoat abipethed odbuaii@niche ofi ghalseof only G is read
out in the second horizontal period H2. In the exanple sown in Fig. 20,
si nce the mpnbielernd tanebewhrekreatedadded in each horizontal period is
equal , the problem of the color deviation and the |ike don't occur.
Returning to Fig. 1, the embodiment of the



As shown in Fig. 22, in an inmage pickup device in which the nunbeﬂ ZfNEFV 2002
effective pixels is equal 12 NO~ 2n2 43 to (768 x 1024), by setting (m
='1, a = 1), the nunber of output lines can be set to 256. Fig. 23 shows a
structure of a vertical CCD of one columm in the vertical direction in case
of the imge pickup device shown in Fig. 22. Fig. 24 shows a timng chart
for driving pulses to drive the image piddkup device shown in Fig. 23 in the
second oper at e For ty %ﬂ%ﬁgf ot i i 14 are

desi gnat ed g;dt e sanEere eﬂrée)@ef%érr]gra S a%éhei@?%g%%%%?%%s are
onitted hereajdrhit Ml €asRexdd ﬁ%méﬁ@@t%owrw%#@ﬁéan&&n' ft pulse
LS is supplied three times. In the second operating node, the signal of
only Ris reak admdd dihdl nedodurd montad r@ert otb Hlcangd ddeasi gnal  of
only Gis read out for the second horizontal period H2. It is also possible
to read out swWiccctiggnal3®mf aMey dAtforsvai fehet 180 itzasi adn peutpat H1' and to
read out the signal of only G for a second horizontal period H2'. In the
exanpl e showoint B go@Ectsdhde tithe muntpert off [tthescaddh stgnaldded i n each
hori zontal period is equal, the problenms such as a color deviation and the
like don't ®eFO@essAqcshuweuit RiGL: 28 dinpuih paiage pickupeaksd cko ia whi ch

t he nunber of effective pixels is equal to (1024 x 1280) , by setting (m=
1, al = 1, &Pnventing wdnawiderl 3 fQk RANYSHeNE dhdcP@onNPs6, al and
a2 are alternately ,used. Fig. 26 shows structure of a vertical CCD 1 2
2702 2002 48 GPAN TR (FAF St REHEARY (GOAT o YL %h B (R | mage pi ckup

devi h in.Fg. 25 Fi.g. 27 sh im hart..f drivi I t
drive the | meEResobEs el St Bl e P e A operating
node. Por ti 9, coRARANMY st HOSE | B Bl hargdepignated by the same

reference nunerals and their descriptions are omtted here. In this case,
the l'ine shisih tRtlese 139 11$ SWRRIHCAD dOWy WdMRS dui tRABGMN Y ARNAl peri od.
In the second operating node, the signal” of only Ris read out for the
first horizastal 18eri athdHl33ngehnke aje@nan GheoMayis o nead out for the
second horizontal period H2. It is also possible to read out the signal of
only R for bberfitisnshom zdet dlikeeoifodhidl 'useard t Theead coutcdnipmtsilgnal  of
only G for the second horizontal period H2'. It is also possible to read
out the sigh8P én &aky R fier mainlyspresiideshtfer sente@lHPT @nd to read out
the signal of only G.for a_second horizontal period H2". In the exanple

y
shown in Fi §aM8§a dPdte t RLTAGHES NOE SDRER wWRi B CHOECTRIERT 1 Seach
hori zont al per| RS ual_, .the prabl ens .of the cqlor deviation and the
line don't ESB&Sanf§%y88§§e§%sﬁoﬁﬁngﬁoﬁi§§Ft%§,rfffr d%25 % he nunber of
out put l'ne%eﬁégdgﬁihggBP%QaEQ%ﬁstQﬂ@’af%%ﬁgég B%’t%@ew%Eﬁgﬁr of Iines

(262.5) of one field e NISC system ore, the color sequence and

the angl e ofpphewtaanabe Bekdmminkke tIINE ifseprlirerm@s blatddn the _
full-frame readi ng node and the i mge 12 NpV 2002 45 pickup signal in the

| i ne thinni bposedaicanchapgeeesated in a shorter time. Thus, the image
pi ckup picture plane can be displayed on the liquid crystal nonitor wthout
using a VRAM or franeTheeer prifiheyf coégai g gspdsi Ri,c Gcoaskdr Bcti on of the
generated by the converting circuit 134 are supplied to
a television display apparatus, for example, a liquid
crystal display 135. The pickup image is displayed by
the liquid crystal display 135. The liquid crystal
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



i mge pickup device in the enbodi rent has been shown as an exarrplg erG\""eZUUZ
i nvention can al so use another solid state i mage pi ckup device. For

i nstance, the vertical CCD can al so have a structure of the 2-Ilayer

el ectrode and 4-phase driving. Further, as a node to drive the solid state
i mge pickup device, it is also possible to set a third operating node in
whi ch the read pulse ~VZ' is applied and2the read pul se ~VZ is not applied.
Accor di ng t Ramgom Aede s iMemoxies ck4 betindbaveenaocderldecodge 66ra good
vertical resolution can be obtained in the full-frame inmage pickup node for
t he progressdafed seaPEaRsiom chee Pistaneg, tde ¢mvederHdetoden Hi2pl ay of
the liquid crystal display or the like, the inmage pickup signal can be
gener at ed at®f IPEF gy Stle Phatadieaphiie EXPRthCTomige pFekup node.

Therefore, the i e, pick signal . can be di splayed on the nonitor wthout
provi di ng' & GRHMC Sehde ( HIE | SRR Bk AN | T QL Ho UAER b8l at & hi gh
speed, a respopse speed of_.t.he automatic control aratus such as an auto
f ocus or thcilﬁ]'ke Z}:Qﬁgg-é erﬁlscécﬁn%lﬁ?%q %gn‘?:esﬁﬁtggrﬁu%f}é?r oUh?IF ames is

| arge, there.y =2 v Qo 6 adv. A06; tion of the
nmoni tor i nagtg{%ssﬁs?r?ooci%%&e %clcsocr?g'?szneg&t oa;?h%?cls nven (#Igﬁ?&{t}%%’na‘;%}éor di ng,
since the i nBAGPILKUP SilHipmdnto ) SIMBYAN 14h & PELS fedd ot her than
the period for %??ting the_lﬁage1§%gna éﬁHC)théﬂ%%#%gyg(E%ggf, t he period
of time durighphum)i drd ety do 1R alrfsh ddomddrudh spiay sgigen can be
m nimzed. Mreover, in the reproduction, since the inmage pickup signal is
suppl i ed todderabiispl ayf dee orAwrl 4 pey icshtofolld®e Wurddadi«ds t he data
is read out fromthe recording nedium the period of time during which the
di splay is ddlomadd acah sbeantnioli addnal avmminesresisngEridd fdwm case of
recording. In addition, according to the invention, by variably setting the
cl ock frequ@edpry kenddipddantl 4di.gnal that is generated fromthe canera

signal processing circyit can be |tiplexed and a bit width of the data
bus arranged for the &qﬁuﬂnﬁ94%£z£§§9 It SETPIESHFS Aarflafe reduced.

Thus, th i | . deteri ti t Kk the Iik b

uppr essed. SABSRIG ST ddntDort s R TS GSbrRAig Fode of
the progresgiose ¢63n,and dag 1380k 0l o Andugolpmpgauence are held in
the same relation and the I mage plgkup si gnal 5# a snal’l” 'nanmber of I|ines

can be sel eplibvlikddebiryad paadelshe JrMae ¥ Gemetitdlon ok 4He Q V 2002 47
can be outputted at a high speed. Therefore, €ven in an inmage pickup device

of a | arge nukeernofthl ¥@EG.t heheurheshomeisinyutl 413 Ags scan be reduced to a
value that is equal to or |less than the nunber of scanning |lines of the

t el evi si on. s&hé ciomdge tpirc kiepogivgsalchc &matie tdies pltayedieow antentmniatrar Wi t hout
using a menory of a large capacity such as frame nenory, VRAM or the |ike.
Si nce the iﬁﬁéé BiVe€Rup fsRgRaNe&a s ObE Coutigutigamest of fhiagidl slsded ca® response
speed of thE au;on?ttc igntrol appar%;us sych as ,an auto focus or the |ike
can be rai sBf. SEGFLREFALSYNEEABRE AOMDELWIH HoeRndd ios LMHPgEVeere i s an
?ﬂgagﬁgg:nf%ﬁ%&éﬂa%ghgﬁagghéggrgfd%%%dg%nE%%ﬁohWag%sl% %@%%E%%%g Al though

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



described with respect to preferred enbodi nents, the invention i d ﬂobﬂ}v 2002
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. 1 2NO ~ 2002 48 WHAT IS CLAIMED IS: 1. An image pickup
apparatus conprising: a progressive scan_type solid state image pickup

devi ce which can operate in a first inag@3pickup node for performng a
readi ng oper'atepmedfctiiord! slagfoted ittstt mhndetatof in netse aflaskii rst peri od
and a second i mage pickup node for perform ng a reading operation of pixels
of a nunmber TEMONYhdd il Iv@ad lart saidl fhie steadmber ddftd ines at a second
period different fromsaid first period; image signal form ng neans for
formng an i @Qﬁ1ﬂﬁﬂ froman out put signal of said solid state inage

pi ckup device; an interlace scan type display neans which can display an
i mage signal recei ved FfomdEA9P Nt FERAGMAN Y Ginitde fesrrnBom peri od

concerning sai.d second period; staring neans faqr storing said i nage signal
swi t chi ng r’rﬁ’&r]rg fier g’\ﬁ tdaﬁ%dbfctdﬁhé’gﬁen @t ofarkdiy sai d i mage si gnal
form ng nea ' i SR ns, d said.storin ans so as to enable a
transfer pfggngﬁh%Egé gﬁéﬁhgggﬁghé%ﬂQQ%fﬂ §To¥ Q§§:F%rﬁﬁﬁf§ﬁQﬁéﬂ f or mi ng
nmeans, saididi §pkLaY-IRARS ¢13Rd 55 oqm%tc\(/l‘\?ﬁ":n% JEF s;ofciq:g{te;% {eans oper abl e

toinitiate a first recording node In sal d sol ate i mage pi ckup

devi ce oper gi@schersand.fi rplyi E%ecl%in%lt‘i‘:lﬁc'f‘é@e_b?n% Sl M ilf)i Ng means
connects said image signal form ng neans and said storing neans for storage

of said i magedsj gaalfiistsaedostahighgotedns, sakéndo revBdidieinosdift to a
second recording node in which said solid state inage pickup device

oper at es i nasfidssecepdodmagegpimokiep amde aasecoaidd repiroeiidiggreans,

i mredi ately foll ow ng storage of said i mage signal into said storing neans
in said firspdeecofiPAg modey esensetsbyatlei made swgrathingr mi ng neans and
sai d displaé,neans and di sconnects _said i mage signal form ng neans from

sai d storingiARAhE; 13tocdsei ngAedRs - f oFheeBERe Syisghd nigmegansilgnal from
id stori d i id i i | .t t d

Tmmge si gnaf>Lsat a2 pr BHs S g SREARENBERNGY . LEBlpPolEEOCRTR RS NS by &

e o rd-pi . _ el Y

B e i M

erhreC?iVi@ﬁs@@ﬂ.St@ﬁénﬂoééingE@ﬁ@ﬁgegibﬁggg_éEHnBE whepei n said inmage
signal is processed and said processed inmage signal is passed to said

reocrdi ng npemerstedngysahd necosdonpaeedi ngsmodensusb kBak tekihg said
i mge signal is being processed and said processed and sai d processed
i mge si gnahods, behagisage edithepopiptitrenpyenef isaddspiaged on

the liquid crystal display 135. In the first recording

mode, a desired pickup image is written into the DRAM

141. In the second recording mode, the image data

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.



pi ckup devices can be shown on said display without the use of a ﬂuzf L\%O\&rZUUZ

apparatus according to claiml further conprising: conpressing neans for
.conpressing a data anmount of said inage signal to forma conpressed i mage
signal ;and recording nmeans for recording said conpressed i mage si gnal An
apparatus according according to claim2 wherein in said second recording
node said control neans supplies the i@ﬁge signal stored in said storing

means to said conpressidg greaswang SbhR¥EtEshdokmege RbaRRbriAgPe _
conpressed and allows said conpressed imge signal to be recordéd to said

recordi ng ne@ife Ah apPesiattife aRCEs e r@oi@tcéahﬁhBimbateEaiﬁai g becording
nmeans records said conpressed i mage signal onto a detachabl e recording
medi um 6 it tOAdLD dWikcher 1130 Nire/ 200R2e50e&. ADhappenatvgiagcording to
claim2, wherein

mode is set by making the mode switching signal 131

active. In the monitoring mode, the microcomputer 105

controls the CCD driving circuit 109 of the timing

controller 107 and makes the CCD 101 operative in a

line thinning mode, which will be explained

hereinlater. Lines which are not read out are

generated from the CCD 101 and the image pickup signal

is read out at a period of 1/60 second.

In the monitoring mode, the output signal of

the signal processing circuit 104 is supplied to the

converting circuit 134 through the data switcher 130.

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-




said control neans sets a first reproducing node to control said Joﬁih”jv 2002
state i mage pickup device so as to operate in said second i mage pickup
.node, to control said switching nmeans so as to connect said storing neans
and said display neans, to deconpress the conpressed i nage signal read out
from said recording nmeans by said conprggsing means, to set the
deconpressed image signal to said imge signal, and to store said inage
signal into SERUIN0 FEANSAED p8LIpERFBERSAGIA! FRGE ST Onal 1S read
fromsaid recordi ng neans and, |nned|ate?y shifts'to a second reproducing
node to contgusaldis t chi ng means so as to connect said storing neans
and sai d display neans when said i mage signal is stored in said storing
means in said first reptaghei Ncheoelei n®indmagear at ugaaeabiding Fercl ai m 5,
wherein in said second reproduci ng node, said control means thinnes the

i mage si gnala siotriedh idf sai cblsfert ngs nEmpsoead beadaseut ft hehtibphnned i mage
signal. 7. An apparatus according to claiml1l, wherein said inmage signal
form ng nearspdatt|natebing unTrewef ergnad fespbngenepasdf of tbeni ng a
digital lum nance signal of a first clock rate of a first bit wdth from

t he out put giufimmatgic sntrd isich 1a9 autg foowg2centreli magsopi ckup

devi ce; 51 chrom nance si gnal forninglneans for formng a digital

chr omi nance SA&FFAr R HVok FattddfLike bF EPROVEAsePE| bEkifate of said

first bit width fromthe output signal of,said solid state inmage pickup
devi ce; and%%#%ﬂQ%ﬁﬂQgﬁﬁoq%#%ﬁnﬂt'?ﬁ%ﬁﬁr&ﬁ%%?d digital |uninance signa

and said digital chrom nhgnce _si o rat, ng ti pl exed signa
on the basis of a clock ?ﬂgiee \ﬁnr?{:‘%!’fls %lrgg@?hgﬁggﬁgghfgé, said first clock

te. 8. A i t | , i i.d: di.qi |
rate ”&%@gﬁaﬁ/}’&%c?cge% ;1;{29, ﬁ&_fv\%&eﬂ mdh6E '94§3«Hé9*gg£@

chrom nance sign in which a first digit ol or difference

signal and aoweetedity e Rt Wlid fHORC O dMBLoRER TUhEI Rlexed. 9. An
i mge pickup apparatus conprising: a progressive scan type solid state

i mge pi ckumadeviic®pstiadivean qperadder nt@ §avetan nabecpr tkupowede for
perform ng a reading operation of pixels of a first nunber of lines at a
first periodcastmptdierondti nwgelgs icialpl eote fwrn pef f othe ngowereadi ng
operation of pixels of a nunber of lines smal]er than said first nunber of
lines at a & itEP @ AFORGRALIYQOIRFLEF Y §F r¥ PRrFbeP Fhege signa

e
Lglrim'dngt 2522%3& %%{:Ey%g&g&ch%; eatsiigsnarllecfégsgggy Pg]t:pg}tlesignal of said
operation. 1In 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 switchep 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. 1In



storing means for storing the image signal; 1 2 N 0~~ 2002 52  NOW 2002
termnal which is connected to an interlace scan type display neans which
.can display an image signal received fromsaid i nage signal form ng neans
at a period concerning said second period; switching nmeans for switching a
connecting relation anong said i mage signal form ng neans, said coupling
termnal, and said storing nmeans so as t4% enable a transfer of said i mage
signal betwegs aN¥stWeebrdhg mBRES FHNdirdBnihtEaNys sai d coupling
termnal, and said storing neans; control neans operable to initiate a
first recordbngropdeths mbcarsaﬁﬁgs@iir@uittatl@gi REge-hl Gl ndevi ce operates
in said first image pickup node and said switching nmeans connects said

i mage si gnatofivroihgrntafisaaddmaiied ther 0P redanopearatdtvar dge tofe sai d i mage
signal in said storing nmeans, and to immediately shift to a second
recordi ng nbdel+hramechesdidgsmbie.st dtrem rage COILc KW , devdigna leperfat es i n
sai d second i nage pickup node and said switching neans, imrediately
fol | owi ng sabl agereissafdri augupiegndl0i, 08 pdixelst erengeashositi n said
first recording node, connects said inmage signal form ng neans and said
coupl i ng t efhiRrt dpeinysesrndcendsihe Lrage Pighar pdoRadg atedns from said
storing neans; K processing neans for receiving said i mage signal fromsaid
storing meadRrind %?o%éggiﬁ@cgaﬁdlﬁnﬁﬁédspgﬁal to generate a processed

i mge signal, said prgcessing neans being cqupled to sai t oring neans by
a dedi cated conmuni ca ?8nlWP§E BbSEprP&%Pﬁﬁeléoﬁﬁﬁﬁﬁégﬁgo YIFhﬁ coupl i ng
said i mge slgnpl {pohOoIEARgs| ASRid ditPhay BRANSs GAqchegor ding means
for receiving and storing salrd processed image signal; éreirn said inmage
signal is pfoessend BREVSPLE PRPGRFACENEMBARPRLIPBL nkS aPaRged to said
recordi ng neans during said second recordi ng node such that while said

i mage si gnalnpst heitiupr peensed apdrhai dapaosassedeirmge shanal is being
stored the output imge of said image pickup device can be shown on said

di spl ay w tttotdudihethseretorndbnff end repradNc®@ibn2@82a5Bus0l148n appar at us
according to claim9, further conprising: conpressing neans for conpressing
a dat a anoufte glemeryl ¢omgeotignal4bosedsnthecbRpMeddeddinfage si gnal s and

recordi ng neans, for recording said conpressed
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



i mge signal. 11. An apparatus according to claim 10, wherein inas?iﬁ[ﬂfzpﬂz
second recordi ng node, said control neans supplies the inmage signal store
.i.n said storing nmeans to said conpressing neans and all ows said inage
signal to be conpressed and allows said conpressed i mage signal to be
recorded to said recording neans. 12. An apparatus according to claim 11,
wherein said recording means records saikd conpressed i nage signal onto a
det achabl e peepudi PpoifRdiaiAndlInpAlt Gparatils e eXmidigdd ad ahmowt),
wherein said control means sets a first reproducing node to control said
solid stateinmide .pisckuritesermreb mscdmiiope matde s satd kyecmidingrage

pi ckup node to control said switching neans so as to connect said storing
means and sihé oodeesmirnghieonisiainalt d decoivess tie theEmsesssst | mage
signal read out fromsaid recordi ng neans by said conpressing neans, to set
t he deconpr &sseddiimggacsiegndihe: d mesied dategd Ssirgddl ownd ol $thsre sai d i mage
signal into_said storing neans and, ~ 2 No v Q002 54 when said
conpressed PRaYe 1dilgnalThies regdy oftofadd ds svePdilss feartdie i nmedi at el y
shifts to a secand reproduci de t nt r ol id sw.tching means so as
to connect §8F8%§deﬁﬁ6dﬁﬁé&9%agﬁQﬂﬁé% Q@Fiﬁgorer 1¥¥al when said i mage
signal is stor iLh .sai d _stari,ng, _neans .in id first reproducing node. 14.
An appar at ugngég&rzldgé:o;é rcﬁ i2m fg\,pr\ﬁr?esreesl ﬁf%len dgg’ladgcseea;%onog&r (efﬁrogﬂduci ng
node, said t S [ j1nag [ st dJ ' toring
means and rgggsbou t%g Pﬁ?n%@gsfkggghg?gﬁg%.%%?E'An%%%pg?glussggé%rding to
claim9, whgpehn;gaigitiRee i9itenNahd Fshd MRy 1aal udes: | um nance signal
form ng neans for formng a digital |um nance signal of a first clock rate
of a first hehtWodeld bboret héheupidlkup dmalgeot ssaiothpselsisédstaalde | mage

pi ckup devi ce; chrom nance signal form ng neans for formng a digital

chrom nanceretgmdkedof a clock rate of 1/2 of said first clock rate of said
first bit wwdth fromthe output signal of said solid state i mage pi ckup
device; and a nul tipl érethfosegand pleerirdd ngargdgi githgl CC&nilRdnce si gnal
and said digital chr om nance ,si gnal, and generating the multipl exed signa

on the basi SP8F2528| 6Bk that ¢ 1Rk CR1IPS 132 MOARes 48 Ri JRMBSTsaid first

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



1 2 N OV 2002 55 clock rate. 16. An apparatus according to clai ﬁl QBNDV 2002
wherein said digital chrom nance signal is a signal in which a first
.di'gital color difference signal and a second digital color difference
signal are nultiplexed. .An.AY.AY..AU ASA. AU
.AYE". A@O0. Ar. AL_. AFL. A39. AL. A% AF_. AL. A L. As. A . A6 AB. A A9. A9. A99. A
A 9. AV. A9. A@ A@ Ah. A. . AL. A9. A . Ah. AL. A. AA. A% A. . A . A{. AUy. A9L. AL. AY. A E
LAY LA AN A3 e%@e”ﬁi%@@%’e‘}ﬁ%% mode is set by makin
& | wnhc”Y] cal ca] ca] ca] ca] cba] ca] ca cac‘] cal calc(aU c(a] c(ay c%a] c(aUc(a] c<a
] c<a] Ca] ca] Qtlo%iec%]vﬁaﬂcqﬁ]r@]a]sq'b&ﬂaq a]3a]La]icad @ MR 9Egi Z |
P "}xsnid_Z]]ca]ca]ca]ca]ca]ca]ca]ca]ca]c&a]ca]calcalc(alcalca]calca
] ca] ca] Ca] C&idp&]@ﬂﬁj ma]paa]Ma@]ma]mﬂ]m] aedtcaictP3hpdhe user or
% WIWBEER&E&Z " #((()f))"*k**+b++,, , H, |, }xsnid_Z]]ca]ca] ca]c(a]ca]ca]ca]ca]
ca] cal ca] ca]t(h@] da]hea] ca]rca:]m&a]r@ai]eca]td'm] cHtra]ica] v & ajwta] Ladroafloa] ca] cal ca
M,,,----9-1---- qg.|-}. .16/z11]0#0&0| wr mhc”Y] ca] ca] ca] ca] ca] ca] ca
] ca] ca] ca] ci]l(aas]hca]eﬁ@]m/a]ldai] @al]dca'-]r@]lr%]dca:]&i:ﬁ da cmirm] ioed cd clle &a) ca] c”a]
ca] ca! @~00001A1CIKIMLP1S111122<2T2U2t 222222323h333344{vql gb] X] ca] ca] ca] ca]
ca] ca] ca] caledgldsdalecsdes] d4fca) ca] ca] ca] ca] ca] ca] ca] c(a] c(aU c(a] c(aU c(a
] ca] ca] ca] ca] ca] ca! 4B4 F 4444445K5r 555\/\/555556 6U6666667 ]%7 777777}xsn| d Z]]c

a] ca] ca] ca] ca] ca]ca] c PedpedPc Srceres &4 ecaﬂ‘l%‘]dce( 29284 ca] ca] ca] ca

ca] ca]calc a cal7808 889>9099999&:,5: ;1 i

] L<}VI<>]>V>1N>|%]>§ ]95@} nitd22F gg]%?a csa%c?a’]ecraf’]tea] ca]cd] FHEhtH) & ca] ca] cal ¢
al cal cal ca ca c (o C caI 7’?7’? @\ABBeCf CCCCC
D}Z)DD}:FF}:GB](%}S%%]%%@)?;%}% ] ]%]ga%]tg]%]ga]%ca (n%]cg%]a ] ca] ca cat] aj ca] ca] ca] c(a]
cal cal cal calgaldahsal Galealoabatheaheal 05 Ul 4l E, G4 4 KNANG, CPPPPPP
QRWXQ Q xsni d*Y] ] c&aU] c&a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca
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the reading mode. The data read out from the DRAM 141
is supplied to the LCD 135 through the recording and
reproduction data bus 140, data switcher 130, and
converting circuit 134. Therefore, the image
corresponding to the data recorded in the flash memory
143 can be seen by the LCD 135. 1In this case, the data
recorded in the flash memory 143 is not the line
thinning 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 is
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
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An example of the CCD 101 will now be
described hereinbelow. Fig. 11 schematically shows an
example of a CCD 1. 1In this example, the CCD 1 uses an
interline system and has: photosensors (for example,
photodiodes) 2 which are two-dimensionally arranged in
én image area; vertical CCDs (vertical transfer unit)
3, arranged among the photosensors 2, for transferring
signal charges from the photosensors 2 to a horizontal
CCD (horizontal transfer unit) 4; and a buffer
amplifier 5 connected to the horizontal CCD 4. The
image pickup light transmitted through color filters
with an array as will be explained hereinlater enters
the photosensors 2. One photosensor 2 corresponds to
one bit in the vertical CCD 3. The signal charges from
the photosensors 2 can be read out to the vertical CCDs
3 without mixing. The signals of all pixels can be
sequentially transferred to the horizontal CCD 4
without mixing. By driving the horizontal CCD 4, the
signal is transferred into the buffer amplifier 5 as a
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
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separating among the pixels and among the pixels and
the transfer channel; and 8, 9, and 10 transfer gates
of the vertical CCDs 3, respectively. The transfer
gate 9 is commonly used as a read gate. In Fig. 12, a
light shielding film and the like are omitted and are
not shown. As shown in Fig. 13, the transfer gates 8,
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.
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Since the above CCD can sequentially generate

the signals of all pixels without mixing, it is
suitable for an electronic still camera and an image
fetching. However, as compared with an image pickup
device for a video camera having the same number of
pixels for performing an interlace output, when the
charges are transferred by the same clock, an output
time of one picture plane (from the top to the bottom
of the screen) is doubled. In this example, as
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
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can be realized by dividingBShe wirings for the
transfer gate (the second polycrystalline silicon) 9
which contributes to the reading of the signal charges .
from the photosensors 2 into two portions. A
repetitive period of the colors is shown by N. Fig. 14
shows an example in case of (N = 2) in which one period
is formed by two upper and lower pixels.

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. 1In 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 fype image pickup device

having the primary color filters and the single plate
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type image pickup device having the complementary color
filters can be used. Further, although not shown, it
is also possible to use an image pickup device (what is
called a spatial picture deviating system) of a system
which is constructed by an image pickup device having
the filter of G and the image pickup device having an
array of the filters of R and B and in which the two
image pickup devices have a positional relation such
that they are deviated by only 1/2 of a pixel pitch in
the horizontal and vertical directions.

In the array of Fig. 1524, the repetitive
period N of the colors in the vertical direction is
equal to (N = 2)., In 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 wvertical 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
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region B. The first region A comprises gates 21, 22,
and 23 and the second region B comprises gates 31, 32,
and 33. The gates 22 and 32 are read gates also
serving as transfer gates. Reference numerals 41, 42,
42', and 43 denote bus wirings to which the driving
pulses ¢Vi, OV., ¢V:', and ¢V: for vertical transfer are
supplied, respectively.

The gates 21 and 31 are connected to the bus
wiring 41 and the gates 23 and 33 are connected to the
bus wiring 43. The driving pulses ¢Vi and ¢V, are
supplied to the bus wirings 41 and 43, respectively.
With respect to the driving pulse ¢V:, two buses 42 and
42' are provided. The first region A indicates a
region in which the transfer and read gate 22 is
connected to the bus 42. The second region B indicates
a region in which the transfer and read gate 32 is
connected to the bus 42'. 1In Fig. 14, for simplicity
of drawing, although only one side of the bus lines is
drawn, generally, the bus lines are arranged on both
sides of the photosensor 2 and both sides are driven.

In the above image pickup device, a range in
whichm (m =1, 2, 3, ...) first regions A are arranged
and a range in which (N x a) second regions B are
arranged are alternately formed in the vertical
direction for the purpose of line thinning. The

example shown in Fig. 14 relates to a case of (N =2, m
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= 3, a = 2). Although values of m and a can

arbitrarily selected, even if m and a are set to large
values, it is necessary that (m + N x a) is smaller
than the number of vertical pixels among the number of
effective pixels.

In the foregoing image pickup device, in the
first operating mode, namely, at the time of the full-
frame operation to read out the signals of all pixels,
the signals are read out from the photosensors 2 to
both of the first region A and second region B of the
vertical CCD 3. For this purpose, the read pulses are
supplied to both of the gates 22 and 32 through the bus
wirings 42 and 42'. In this case, the chrominance
signals are generated by a color sequence corresponding
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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image pickup output in case of the line thinning is
held in the same relation as that in the full-frame
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, ¢Vz2, ¢V:', 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
CCDhs 3. As shown in a detailed timing chart of Fig.
16B, the driving pulses ¢V,, ¢Vz, ¢V:', and ¢V: 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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signal is generated. Such a no-signal period can be
eliminated by repeating the line shifting operation a
plurality of number of times.

For example, in case of the color array shown
in Fig. 14, 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 Hl1 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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facing the drawing is set to the vertical transfer

direction. At the time of the line thinning operation,
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.

> 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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Thus, in case of (X = 0), only the signal
charges are transferred to the horizontal CCD 4. 1In
case of (X # 0), the packets including the signal
charges and one or more packets which don't include the
signal
charges are transferred to the horizontal CCD 4.

By the above conditions, the signal charges
can be transferred to the horizontal CCD 4 and the
lines of no-signal can be compressed. Actually, the
charges of the empty packet are not equal to 0 and
unnecessary signal charges Qn such as smear signal,
dark current, and the like are includes. When the
number of times of line shift which is executed in each
horizontal blanking period is different, since the
number of times of addition of the unnecessary signal
charges Qn is different, an amount of unnecessary
signals included differs depending on the lines as an
actual output. There is, consequently, a fear such
that a line crawl phenomenon in which a luminance is
variably seen every line on the monitor or a
deterioration in picture quality such as a color
deviation or the like occurs.

To solve such a problem, it is sufficient to
set the number of times of line shift which are
executed in each horizontal blanking period to a
constant value. In case of a limited condition,

namely, when (m = 1 or m = 2), by setting the number of
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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). 1In 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. 1In 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. 1In 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. In 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 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, az = 2),
the number of output lines can be set to 256. a1 and
a: are alternately used.

Fig. 26 shows a structure of a vertical CCD
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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.
Pprtions corresponding to those in Fig. 14 are
designated by the same reference numerals and their
descriptions are omitted here. 1In 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 Hl1l 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 H1' 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". 1In 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 Iess 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 memdry (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
period 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.
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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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co_upled to said storing means I-Jy 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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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 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



10AKWIE4@ 110, ' 109& ()- 9% 109& ()- & #: 109& ()-f! F109%& () - 1(% 10V 2002
109& () -y109& ()-VaB4@ 1&@BZ109%& ()-y93109%& ()- 13"109& ()-/3" /«b Q) -
S 109& ()- | @ @O% ()-2VAE4@ 1;109& ()-SL9"109& ()- SL9"109%& ()-

SL9"109& ()- SL9"109& ()- Y F710%& ()-3(~ @ 1% 10% & ()-, 10% & ()-!

, 9$10%. () -0$10% & ()- 10 10 10Y’>10%&' )-3@uE: / 10(

oIS e B QBRI T TR0 R Q IR O
: ()-Fz109%& () - %10%& () -3
10 (x3pn2e/ 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 nl;mber 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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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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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,
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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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clock rate.

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 multipléxed.



