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1 L MAGE PI CKUP APPARATUS AND SOLI D STATE | MAGE PI CKUP DEVI CE BACKGROUND
OF THE INVENTION Field of the Invention The invention relates to an
electronic still camera and to an image pi ckup apparatus and a solid
st at e -i mage’ pi ckup device which are suitadle for use in an electronic

still camera. Descri piMa afidkve Relrairedusr hnBecentiby sThlre ekactronic still
“canera is being spread. As a solid steterimbmgecpi ckup device, for .
exanple, a CCD which is suitghtRcRBONHSBE BukNenvEkGEERONI ¢ still canera, a
device of a square lattice mm—dem—se—ﬁ?——a——w—egws&kve scan have been
proposed. AccBididgof otlider e £ohattice, an interval in the vertical
direction of adjacent pirxéls™and aminterval in the lateral direction are
equalized and it is usedrhé dinmedetin +8BFEeHi €KUY, S| | jgnal for
a nonitor for a personal conputer. Accordi ng tglg gnc%%@&mﬁ%%glétﬁis dina
conventional FYROrzamed awrart hienage npitk¥e, apPaPEELs 4Q498NSSALE an out put
signal of an interlace type, as shown in Fig. 28, charges are accunul-ated
for 1/60 secortghelmaad dickure dﬁwigeswlmichp&ﬁelg;upﬁamefo@n%]é quer two
adj acent lines are read out, the charges of the two pixels which were read
out are mxed FECENIQshiddt iqritexaansfer, a combination in the

verti cal dire&;ion.of.the two pixels to be m xed
: escription of the Related Art

Recently, the electronic still camera is

‘being spread. Bas a solid state image pickup device,

PARN
g

for example, a CCDh which is suitable for use in the
electronic still camera, a device of a square lattice
and a device of a progressive scan have been propdsea.
According to the square lattice, an interval in the
vertical direction of adjacent pixels and an interval
in the lateral direction are equalized and it is used
to match an image pickup signal.with a éignal for a
monitor for a personal_computer. According to a CCD
which is used in a conventional video camera or-thq .

like, in order to generate an output signal of an

o

interlace type, as shown in Fig. 28, charges are
accumulated for 1/60 second (one field), the charges of
pixels of upper and lower two adjacent lines are read
out, the charges of the two pixels which were fead out
are mixed in a CCD. for vertical transfer, a combination
in the vertical direction of the two pixels to be miked
is deviated with respect to an odd }ield and an eveé

field, thereby realizing an interlace séan.




is deviated with respect to an odd field and an even field, thereby
realizing an interlace scan. -2 According to such a CCD, since an
accurmmulating tinme is equal to 1/60 second, as conpared wth a frane
accurul ati on type of an accurrul ating tinme 2of 1/ 30 second, an inmage pickup

of a notion inmage can ki lea bgﬁy PELH ox but;therg,is a disadvantage
such that a vertical reso utlon Is low There ore, such a CCDis not

suitable as amdés@ee Pi kYR GRYIGe &fual heoei,e@@r&u&nétléé )
shown in Fig. 29, therefore, a progressive scan systemin Whl ch c arges

are accunul at egi f1ora 1f ZHhs ecaitnantt 1die ©hiss 985 Hf Atdumbl x€115g & Bre -
i'ndependently read out wi thout m xing has been proposed. Accordl ng to such
a system althofigh/30 heedeidr ior alnare | g oelp | efla nesol dd | G gancde
prevented, in order to output an image pickup signal fromthe inage pickup
devi ce, a tingd hatefiesrahiic et odnet) ast tihidrofid he dinsgevaiickagyp devi ce
for the video canera nentioned above is needed on the assunption that the
number of pi xedwch schdte ssareetameh la wdsodhatfioon ¥eddivng Ritersictw, same. Mre
speci fically speaking, an image pickup signal at a period of 1/30 second
~i's generat ed.SUM cad€ofis metelsecitadnic &1 idn igtaas @1dkup oieferce off ocus
at the tinme of photographing or adjust an angle of the canera upon

phot ogr aphi ng, M ffdons sdiddl Spmens ckdps iTheye orfikanple, a |iqui d

crystal -monitor is frequently provided. The |iquid cr;g)stal
_ therefore, a progressive scan system in which charges:

are accumulated for 1/30 second and the charges of all

A

pixels are independently read out without mixing has
been proposed. According to such a system, although
the deterioration in vertical resdiution can be
prevented, in ordef'to output an iﬁage pickup signal
from the image pickup device, a‘time that is twice as
long as that of the image pickup device for the video
'caméra mentioned above is needed on the assumption thaﬁ
the number of pixels is the same and a clock for

reading out 'is the same. More specifically speaking,

ST

an image pickup signal at a period of 1/30 second 1is
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
moniﬁor is frequently provided. The li@uid crystal

monitor usually displays a television image by a non-




moni tor usually displays'a television inmage by a non 3 interlace scan of’
1/ 60 second. Therefore, when the image pickup signal at a period of 1/30
second is supplied as it is to the liquid crystal nmonitor, an - inmage as
shown in Fig. 30 is derived. To avoid such a phenonenon, as shown in Fig.
31, for a l'iqujg crystal ' reddad $ NELESS to convernt a franme

rate by a VRAM (vi deo F\"SAd 6%1f (()J{)/r&f;rsaérrc%eor{r%z'rrnrel?bere%rrﬂ%ierfagfi‘I erbiethﬁjp si gnal

at a period ofigd R0 $Ras gﬁjns&ippgg ed ﬁ&ic}dﬂ'%fv%'\é'omse%qmﬁ on-interlace
p

signal at a period of. /60 'second i s ‘generated as an output.” As nentioned
above, the inmagpmiiddmnder 6a f dHe RALITHNE SCHDHRE | Ssui tabl e as
an i mage pickup device of the electronic still "canera wth 'Trespect to a

point that theimegyd iazalshoegoliv irFaRy . 80 RisghiedHowayver rSiRes d e dy ame rate
is changed in order to display the image pickup image to an ordinary _
tel evi si on nomlesromerivgr,e dss saaurollremisuchyit habra aVRAMuir & fdrare nmenory
is necessary and the costs rise. Further, since the electronic still :

canera has a@tcovitic 62ontitoli sapparestsuygs toUChne® r&uko firas ratenbro
apparatus, automatic iris control apparatus, auto white bal ance control
appar atus, an@ tHéM j(kddeot kéMe GdcuUos drpmeblemnosych t hat isamee a peri od
of- an output signal of the inmage pickup device is long, a response speed
of the automafrEXEPnBAoNals agadeprsirdwd oEudYBEr sethede iiss salppd i®dpitobl em

such that a n%%ion of an image which is displayed on the nonitor is not
‘ : e VRAM 61 and a non-interlace signal at a period of

1/60 second is generated as an output.

"As mentioned above, the image pickup device
of the progreésiye scan type is suitable as an image
. 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 display the image pickup image to an ordinary
television monitor, there is a problem such‘that a VRAM
or a frame memory is necessary and the costs rise.
Further, since the electronic still camera has
autonatic control apparatuses such as auto focus
control apparatus, automatic irié control apparatus,
auto white balance control apparatus,; and the like,
there occurs a problem such that since a period of an
outpﬁt 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 5f

an image which is displayed on the monitor is not




4 snooth. As a method of solving the foregoing problens, a data rate of
the output signal of the inage pickup device is raised. Wen a clock
frequency is high, however, problenms such as increase in electric power
consunption, increase in costs of parts which are used, deterioration in
S/INratio, and the like occur. Therefére, the method of raising the data
rate of the <ﬂ%% pi ckup signal is unpreferable. OBIJECTS AND SUMVARY OF
THE INVENTICN anple enbodi ments nay provide an i mage pickup apparatus
whi ch can output an imge pi ckup signal _at a high speed w thout |osing an
advant age such that a ZVbﬁtWEET@?é§%ﬁ8@?bﬁgl%PQMf§H99?Hé?eby maki ng a VRAM
unnecessary.pfampke £rdadi rf%raésoff%eom\ébﬁie &y189e b Gl eapparatus in
whi ch when a pickup image is recorded to a recording nmediumor when data
is read out BYTMPt H%Vlﬁ’%closr dragefredilnr a pEetlodrearrngy v &Rl di spl ay of

a monitor h&ARRRAr SréderRe sUtRi 48 zedreEXaml & 1o edi nents, may provide a
solid state inmage pickup device which can output an inmage pickup signal

at a hi gh spe&f¥ E$§€Pth%ﬂﬂq§§él 13 AP tenAgeP itk Whispparatibsdeonpri sing: 5

a prOgreSSiWﬁﬂiﬁﬁﬂrh&ﬂﬁ1&@ﬂBdNSE@iﬂ;I%@getﬂécﬂgﬁ devi;ee which can operate
ina first Lﬂ%%e glcku node_for perform ng a reading operation of pixels
of a first nUNBEFCHE: | THedehtod 0¥ inadsigar Fiof dotd d25ecohdtenage pi ckup

mode for perineige piceug eddinag openaidegarabll xel s of a

OBJECTS AND SUMMARY OF THE INVENTION

Example embodiments may 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.

Example embodiments may provide an image
pickup apparatus 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.

Example embodiments may provide a solid state
‘image pickup device which can output an image pickup

signal at a high speed.

Also disclesed is an image pickup apparatus comprising:




nunber of lines smaller than said first nunber of Iines at a second period
different fromsaid first period; inmage signal formng neans for formng "
an i mage signal froman output ‘signal of said solid state inage pickup
device; an interlace scan type display nmeans which can display an inmage
signal received ( <..? fromsaid imgé& signal form ng nmeans at a period

concerning said sec Jod: stori means for storing.said image signal;
swi t chi ng neans forggg\(ﬂg?%%lib%adag%ﬁ tHERgee PR HevE cheap @peratE e si gnal
form ng i.d,_di s nmeans,; and said storing neans so as to enable a
transfer oi salag%’?lﬁu'&’g%gdg’% Hoppinga Esiding prembombel posglptafirg avmberflinesat i ng
nmeans, saiadﬁrgtigseﬁl @*ﬂ{mans, and said storing neans; control neans operable
to initiate a BTSN 26 iHgespiderimedrieaeroanias ¢ sradingspermion ¢fpipls qfiackup
devi ce opera es.gn saiq fg;ﬁ i.mage pi ckup node and said swi tching neans
connects SHPH 9fHRgEsRlishihen said fishrpreheapiklines dt sercendpesio differeabfiemisgd first
storage of sajd image signal in said storing nmeans, and to imedi ately
shift to z?ersl%dcond recordi ng mode in which said solid state image pickup
devi ce operates in said second i mage pi ckup node and said swi tching neans,

i medi ately foll ow ¥p88 sighal derming rgeens fur fergengs irginedge ighal fioai h @itk sipehl BBANS
in said first recording node, connects said imge signal form ng neans and
sai d di spFayselichyize imageickupdenicet s said i mage signal forning means from
sai d storing neans; processing neans for receiving said i mage signal from

said storing neans merlm@cmﬁmsm@ﬂe&m&h%ﬂﬂﬁblayﬂlﬂﬁ@@ﬁ@hﬁ réeived
rocessed image signal, said processing means being coupled to said

stori ng nEamsaidimageidghiat fnaihgaonm itiagatisdsbnbithgaRRsbeohl pBEddNe _

comuni cation |link coupling said inmge signal formng neans to said

di splay nmeans; and steingmbafgfofBiaig: a0l imaS8kyiNg and storing said processed
imge signal; 6 wherein said inmage signal I's processed and said processed

Facording. mode such ¢ hatoukeT e oo ik aso R, (oA IRoRPli SRR ang
sai d prochasing ﬂléﬁﬁggaiﬂ Id@PRY nheind) 8Ad Wi dtnE Ineans 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 initjate 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 d¢vi§e 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 dis.connects said
image signal forming means from said storing means;

- processing means for receiving saia image signal from said storing means and
processing said image signal to generate a processed image siéual, said pfocgssing means being
coup'led to said storing means by a dedicated communication link apart ﬁ:o_m the communication
link coupling said image signal forming means to said display means; and

recording means for receiving and storing said processed image signal;




t he output inmage of said i mge pickup device can be shown on said display
w thout the use of a buffer. Al so disclosed is an inage pickup apparatus
conprising: a progressive scan type solid state image pickup device which
can operate in a first image pickup node for performng a reading
operation of pixels "8rI§1R| rstichuiBede ofsSidphesiat Paorpesrd panidodsail a

second i mpg@ RisekUPiARLe JiQha1Pesf PEHINY @ rLadi RI-OREMRY RAnQf Rl xgl s of a
nunber of lines smaller than said first nunmber of |jnes at a second period
di ff erent T 6mS§5PRA T FFArg3api Bade | Hige ianabitor maify imeqRs sterat ok ng an
i mage si gnalingf hedrass Ut ssiangto&dssai dmagli diglAt 6 5 MRI_gPEEP-LeVi ce,
storing neans for staring the imge signal; a coupling termnal which is
connect ed a%tiph‘fterllméé‘g ofc A1ty pB2EF s P Sy Rredmel Ghhi G X WYP BF an

i mage signalidr acepved Wirasusatik iusegersaghatresf.orm ng neans at a period
concerning said second period; swtching nmeans for switching a connecting
rel ati on anong sai dals®mge ssiigad fOraw &&a%%k@ggpgﬁwg RGmb el £ 0al

and said storing neans so as.,to enable a transfer of said imge signal

bet ween any two of &aPtPITREGeVSi It BECnPRYIGedise 5% RIGKHPI ng

term nal , dantkesaitd cht 08h NEpdFREBS in CONt It ARAGS WiRSLPbhedd ordmitiate a
first recog}c_j%ggn. node in._which sajd solid ,stgte i mage Fi ckup devi_ce

oper at es PR ESAME Y Pr 52T G Pkt Mfd®1&RGS s ¢ SWFEEHHPSTe&hs connect s

sai d i mgeiseégrel af dlabbpardadsSaafda Sadbnslt Ohhdg gieans fiede fmfror age of said
i mge si gggéfirrrlnisn%i d sto ll régorrean]gio arg%to irme i at elmg shigtl,to a second
recor di ng” node T owAi chtSA1%d °86f T gt O 14t &1xets 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 piwekup 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




7 image pickup device operates in said second image pickup node and said
swi tching neans, imediately follow ng storage of said imge signal into
said storing neans in said first recording node, connects said i mage

signal form ng neans and_.said coypling term nal and di sconnects said inmage
Signal  forAHG REAR® FFBATEatRrAler ng TdhSe CAPACHIT S E el 9%

recei vi ng seidd semdgerisichnaly heam, Samdastorlingoleambn@ndoprgeessi ng sai d

i mge signal_.to. erate . processed. i nage signal, said _processing neans
bei%g cogpﬁ%ﬁﬁﬁ6g§§%fﬁggﬁgrfﬁboﬁ%ﬁﬁ%s v a gﬁﬁggt%% %ﬁﬁ%%fﬁfégtion l'i nk
apart fromrechedtoymodecatpomedtnlcadduphagry sSaindli fage rgi gnahs fardn ng nmeans
to sald ol SRLQY IRANS, 2R0LISCOTHNG; TEANS. Qf L 2GeINIQ0 and storing said
processed i mage signal erein said irnage signal i's ocessed and said
processed ifipagengimarals ifsopassiall sttorsagdneacor di ng nmeans during said

second recor di ng mode, sucly {hatwoi L& Sraeic@ik}hg@%%i%i %Qéei&t%%‘ii @?om .
processed and sai d processed inmage signal is ing stored e out put inmage
of said i migedptekiipodevere aeh rsecsholny oridsahabdissphay W tdrowratheause
of a buffeproAceqrdisndqyt OsPgrfdlr,sgaiiépﬁféqe%fsiheem@&(ﬂ?ss%%tin%gnc‘!&fﬁﬂe@ rolNere is
provided an image pickup apparatus conprising” a solid state 1 mage pickup
devi ce whi ER1EaRt VpPEralears by of dedicitriheopherigrtioge 1ok genftofrPng a

readi ng openatéQiulficaPld®! Sidd cBubiisd UWSha&f dihes abrfidd heknperiod
and a second image pi ckup node for perform ng a readi ng operation of
pi xel s of t8 PifbérsplayifrRaissmaPPer than said first nunber of lines at a

second period differedorhiag sk fAdrStePI+19; and storing said
procéssed image signal;
wherein said image signal 1is 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 sald processed image signal“iévbeing stored
the output image of said image pickup device can be shown on
sald display without the use of a buffer.
According to a first aspect of the present invention, there is
provided an image pickup apparatus comprising:
a solid state image pickup device which can operate in
a first image pickup mode for performing a reading operation of
pixels of a first number of lines at a first period and a second
image pickup mode for performing a reading operation of pixels of
a number of lines smaller than said first number of lines at a
second period different from said first period;
image signal forming means for forming an image signal
from an output signal of said solid state image pickup device,
said image signal forming means including a luminance signal
forming means for forming a digital luminance signal of a first
clock rate of a first bit width from the output signal of said
solid state image pickup device, a chrominance signal forming
means for forming a digital chrominance signal of a clock rate of
1/2 of said first clock rate of said first bit width from the
output signal of said scolid state image pickup device, and a
multiplexer for multiplexing said digital luminance signal and

said digital chrominance signal




i mge signal formng neans for formng an image signal from an out put
signal of said solid state i mage pickup device, said image signal formng
means including a |um nance signal formng neans for formng a digital

| um nance signal of a first <clock rate a first bit wwdth fromthe

out put signal of said solid state inmage pickup device, a chrom nance
signal for 'n%¥ neans for formng a digital chrom nance signal of a clock
Fate of  PSECiraiE dhermuliplogedsigaat on e bisiseliadidok rise which ivh/atics gsdightdse

out put sig%gl of said solid state i mage pickup device, and a nultiplexer
for multip ﬁﬁﬁ§k§EFﬁﬁdigital | um nance signal and said digita

chrom nance signal 7a and generating the nultiplexed signal on the basis
of a clock rate whidisplagmes® whichesudisphiygh imepe skahlckt hiperdd hegding ale;

di spl ay nmeans which can display an i nage signal at a period concerning said
second pertaedd pgiask i ng means for storing said image signal; switching neans
for swtching a connecting relation anong said i mage signal form ng neans,

said di spl ay means, steuirtf mmedn€ fGis@iinp g2idRAKSE spRaldS t0 enable a transfer of
said image signal between any two of said image signal form ng nmeans, said

di splay neans, and seitclingShedné o8 sWRMNSS 2 SAMARL rdRAASNRAL APt iddi ti ate
a first recording node in which said solid state 1mage pickup device '

oper ates ifamiig Iﬂﬁﬂfﬂk,rsﬁid_difﬂﬂﬂnmnﬁ‘ﬁﬂﬁ’sﬁ@%ﬁ@%ﬂcﬁ@%@ﬁw&%}& Dad¥RRBFsafONNECE S
said i mge signal form ng neans and said stori.ng. neans for storage of said

f
i mage si gimdgeisipnstlictiveentafy tigoMBRNS e i8hal Bk fﬁg%u Shid gRbi ond
recordi ng node in which said solid g%at%]a I mag pi@u%xggaa%gc%%é%g?g@ in
§él d secostdringmgsspi ckup node and said switching neans, immediately
foll ow ng storage of said inmage signal into said storing neans in said

i Spl ay means and o ceanneny Lot R Y B kR Ane bR AR ARRELT o
storing nR&ps 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 operétcs 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 fc;r receiving said image signal from said storing means and
processing said image signal to generate a processed image signal, said proé:essing means being
coupled to said storing means by a dedicated communication link apart from the eommunication
link coupling said image signal fonniné méans 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.




processi ng nmeans for receiving said i mage signal fromsaid storing neans
and processing said inmage signal to generate a processed i mge signal
sai d processi ng neans being coupled to said storing nmeans by a dedi cated
comuni cation |ink apart fromthe conmmuni@ation |ink coupling said inage
signal form ng means to said display nmeans; and recording nmeans for

recei ving and st ori nhcSareing ockesed |ﬁ§gén§|gﬁapecvhepélntggldprﬁ@@ﬂi

signal is pnoeRssed, anghsal d processadiclnags signal | $iRes edapFQr%éj
recordi ng nmeans durlng sai d second recordlng node "such tha e said

i mage S|gn§PmP§lS%%ﬁng processed and sai d processed i nage signal is being

stored the output inRg&0lg %%'age' Qbﬁﬁypdéiﬁ\eecghgém 26 shown. onsaid
~display without the use of a fer. 78 According to a second aspect of

the present FHRANFEAS Phefw Fﬁ@dﬁrfﬂﬁ ded fapmingge Gsiedknp wRFataensot

conpri si NgpigeBPIJrd askat & ifmPerpb ek deyics WiLh pedo@RalRLE sbRond first
i mage pi ckyp node for perform ng a reading operation of pixels of a first

nunber of FPAES BICKAPIRPdR Lo PEUTQY Y Se&8Ading mRgEapiek Yy RodeLF RE

per f or M ngaaniread Bg @p@ésatsn@ul@f: Haxelssiaf £1 AsuRBE-0bs l110RS sgvLl er than
said first nunber of lines at a _second period different fromsaid first

peri od; i nBYEYE §FALOR oT i TfT SRt ahto™ GRifof i Py ReFicfage signal from an

out put signal of saiihazel sdgsdnte riniBgendiKkyprdeyitthg a%aidaddragensignal
form ng ne ns including a Iugi?fnce si gnal fornlnganeans for formng a

di gi t al i FaiCe OB HYRaI S 162 r3td GPOLE T SERYHUPHAEVHFHt h from
t he out putsalcgriaﬂagéfsjsgiiad fseinhdg Siteaine hﬂagﬁjjﬂigCléumuﬂﬁVdrﬁﬁ, sagﬁJEJI om nance

signal forping neans fPr fornl a dl chroni nance si f a clock
R R R CL . L 2E
out put si grialckofrasai off solfiidsstlatte wlrmgefpmkmpe devbae, siagndlaotnudid pl exer
for nU|tiF§5?an%t§ éCEﬁQéQ %gkkup éy%%C? S|5H¥gmf%ggce 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 Iluminance signal and
said digital chrominance signal and generating the.multiplexed
signal on the basis of a clock rate which is 3/2 times as high as
said first clock rate;
storing means for storing the image signal;
a coupling terminal which is connected to display
means which can display an image signal at a period concerning
said second period;
switching means for switching a connecting relation
among said image signal forming means, said coupling terminal,
and said storing means so as to enable a transfer of said image
signal between any two of said image signal forming means, said
coupling terminal, and said storing means; and
control means operable te 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 digital chrom nance signal and generating the nultiplexed signal on
the basis of a clock rate which is 3/2 tines as high as said first clock
rate; storing nmeans for storing the inage/signal; a coupling term nal which
is connected to display neans which can display an inmage signal at a

peri od concetdichgmagai 8 FedoRdrpengd gebanswere hfaigl weansng oreassi fehi ng a
connecting ralatdganoragbng igakd L1Rae $h99al o fATiAg ABANS, 5@l g coupling

termnal, and said storing nmeans so as to enable a transffer of said inmage
si gnal bet weBHesRp el Biifdatre # mrfensi gaaprdigrniagde neangiickasdid coupl i ng

terminal, anghisal destorimng"Bastup aldicANLEOL.1RARS OPaY Al 8 ko hiid i ate a
first recordljgg(i mode in which said solid state inage pickup device
operat es i n P PPRetandrggéd prekihingdecany samddiavs i fioddontahs

connects 7¢ stiAia@el HRAE Y GRake f OIJHAY 1HBINSa AN £82k £y HUsNgnMBaNs for
storage of said image signal 1n said storing neans, and to immediately
shift to a grd TR ERHIIh JORBd ST SIS c R 3Ai draggop i enask foemipageedsisckup

devi ce oper aireb shild Sébh1S@GOBErmIfRIe anBi @ksgbiHede s ans:i $aithgeWst i ng neans,
i mredi ately foll ow n%? storage of said i mage signal into said storing neans
insaid firsE88dPtHy foteS2tbritect89sBr S/mage si gnal forming means

and said coupling tepfddualsiahdnshise gRReetse SR LERIC @2k gk O fiRY Means
fromsaid stor.i ng neans; processing neans for receiving said’i mge signal
from said SYof AECHEHhSCERE PDAESSPRGIRA) thidmagadei yirdIalt sogermarte a
processed i nRgeoskgsed ,insgbds PHOOESSRE PEAIS HAENGe S DBy EOuSRIM
storing means bg.g dedi.cat ed communi cation link apart .
: O said storing means by a dedicated communication link apart
from the communication link coupling said image signal forming
means to sald display means; and
recording means for receiving and storing said
processed image signal;
wherein said image signal is processed and said
processed image signal is passed to said recording means during
said second recording mode such that while said image signal is
being processed and said processed image signal is being stored

the output image of said image pickup device can be shown on

said display without the use of a buffer.

According to a third aspect of the present
invention, there is provided a solid state image.pickup device
of an interline system, comprising:

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

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

direction;




fromthe communi cation link coupling said inmage signal formng neans to
sai d di splay neans; and recording neans for receiving and storing said
processed i mage signal; wherein said ingge signal is processed and said
processed image signal is passed to said recording neans during said
second recordi ng node suehzéhadl whhher&aighikchagsySidnab tge being processed
and said processed.inmage signal is_being stored the output imge of said

i mage pi ckup deviced Eﬁ%’sd%rsl’f&%' ofPr §§%8r€ﬁ'3§tﬂ FHPewrFPRBIRS t he use of a
buf f er. Accortinedetped fitint dhaspect: &fl thenpresemtit kavendion, there is
provi ded a ﬁglLd s%gie i mage pickup device of an interline system

. . orizon H . . .
conpri sing: ‘a praraft 88" Bhot osensors which are arranged in a matrix

formand into which the;ighisgdhhansghified thiough .aicR! ugalidiy of col or
filters which are repeated in the vertical direction at a period of N (N
i s a naturafSntibEAPCLBRxRY S affe iPnpurdteralanvpe)cdiitetansfer unit for

transferringh6bedgesrr gadup®duthifchomrt heoddliwiahsly HfraplRekosensys without
m Xi ng charggE . fromthe d%otosensors continuously arranged in the verti cal

di rection; Y Fdr 2 5REEEOR 3 PEFORMIRNOtOSAPFRE IXE PR eFhS cal transfer

unit, for geaesat ithget be £hed gesa hremsfienuedefy omndie axerdigal transfer
i first signal supplying unit, in which one

unit at one hq&izontgl eﬂ#gd' g, )

unit is coR8tFiicPadehyPrr e i's YA Akt Ar%ICORGABRLYS ¥y pgranged in
the vertical direction, the first photosensor groups and
the second photosensor groups are alternately arranged in
the vertical direction, and which is used for
transferring the charges accumulated in the first

rhotosensor groups to the vertical
transfer unit; and

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

wherein the first signal supplying unit and the

second signal supplying unit are independently provided.

The above and other cbjects and features of:
example embodiments will become apparent from the
following detailed description and the appended claims

with reference to the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS




phot osensor groups which are continuously arranged in the vertical
direction and second photosensor groups of the nunber that is a (ais a
natural nunber) tines as large as the pixel period N which are
continuously arranged in the vertical direction, the first photosensor
groups and the second photosensor groups<are alternately arranged in the

vertical direction, and mhicg I, S usgg for _transferring the charges
accumul ated in the first+9phdt bSeRsBrOGRoGHEITE™ FEOWENG @al transfer unit:

and a second §j yipg. unit far transferring the charges

accumul at ed i%bgﬁgkggggﬁh OghéﬁosgﬁgngﬁPEUSE g St PO VGELLO84Al transf er
unit, ‘wherein the first;sigpal_sup i.ng .uni t and_the second signal
suppl ying unit are inde%éﬁde%t#? %r§%¥8§dgla?ﬁgmaﬁgvgnaﬁéagp grogbﬁects and

(eatures ol exaemheosuiod pest st hosons.cgpagentron L fol fow s

detail ed description and the appe alns " Wt o the

acconpanyi ng efasti D@snt BRE EFn DESCRERTE O, OF THE DRAWNGS ------ ------ 9

Fig. 1 is a block diagramshowi ng a construction of an enbodi ment of the
invention; Fig. 2is a bigcksdi®osaplekkanigyaanl 850k Ror€aBR 8esShgnal

processing circuit according to the enbodinmént of the invention; Fig. 3is
a bl ock di agrmwloiphepertinntid @amebhtsphRAEr pkBckbeifgmeh acaignal
processing circuit, )

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

Fig. 5 is a timing chart showing thé
operation of_thé multiplexer;

Fig. 6 is a block diagram showing a
connecting relation of a monitoriﬁg 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 relatipn of a second recording mode in the
embodiment of the invention; o

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 secondlreproducing mode in the

embodiment of the invention;

Fig. 11 is a ‘diagram showing a schematic




Fig. 4 is a block diagramof an exanple of the multiplexer; Fig. 5
~timng chart showing the operation of the multiplexer; Fig. 6 is a
di agram showi ng a connecting relation of a nonitoring node in the

enbodi ment of the invention; Fig. 7 is a block diagramshowing a :
~connecting relation of a first recordingjgode in the enbodinment of the
invention; Fig. 8 is _a block diagramshowng a connecting relation of a
second recorﬁgﬂﬁtﬁBBElPﬁ Phedn eRfBB8BPAENC TORD ABaKRY PACKYI, dEVI.CEO i s a

bl ock di agram show n connecting relation of a first reproducing node in
‘the enbodiﬁ%%%ggfc?ﬁeg?n9ﬁﬁ@ibﬁ;tg?g?nYGRFéoéFblock di agr am showi ng a

connecting relation of a_se $nd regrod cing node in . the _enhodi ment of the
invention: Fig. 11 is & %lag ah? sABWPRY2A9EEnRNaRi ¥igly SEGHIOCUéti on of an

exanpl e of g jfBge pi vice. which can be used in the invention; Fig.
12 is an enﬁ%%ged plg%g gﬁggh%ﬁﬁ%% Sxaﬂgi? 82 Bﬁg pIREF PhCkHPexanpl e of
the image pigdef-edevice; Fig. 13 is a schenmatic di agram showi ng a
structure of a vertical CCD in the exanple of the image pickup device,

Fig. 13 is a schematic diagram showing a

is a .
bl ock

- structure of a vertical CCD in thé example of the image
pickup device;
| Fig. 14 is a schematic diagram showing bus
ot 0 .wirings of one column in the vertical direction iﬁ the
example of the image pickup device;

Figs. 152 and 15B are schematic diagrams

showing an examplé and another exémple'of an array of
~color filters which are used in the example of the
image pickup device;

Figs. 16A to 1éc are timing charts for
driving pulses to drive the example of the image pickup
device;

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

Figs. 1B8A to 18C are schematic diagrams

" showing schematically potentials of vertical CCDs in
the example of the image pickup device;

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

Fig. 20 is é diagram showing bus wirings of

one column in the vertical direction of the image




AN,
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Fig. ‘14 is a schematic di agram show ng bus wrings of one colum in the
vertical direction in the exanple of the inmage pickup device; Figs. 15A
and 15B are schematic diagrams showi ng an exanpl e and anot her exanpl e of
an array of color filters which are used in the exanple of the inmage

pi ckup device; Figs. 16A to 16C are timng charts for driving pulses to

drive the exanphe of: the inage.pickyp device; Fig. 17 is a timng chart
for the driv?ggk% upggécgflphglﬁﬁaégﬂpickup device in Fig. 14; Figs. 18A to

18C hematic di how chemat i.cal | tential f ti
CCDs in the exampl e of bhe tnage picRUp HEVITE: 'y 948 1T PHehmt i o

di agram show; R0+t fe §B§%FIF§CEE§WWé%fgetﬁﬁ&ﬁgﬁﬁﬁfﬁiCkuD device; Fig. 20 is

a di agram show ng bus g f ~one co e vertical direction of

the inmage iii pickup deyhcezbniEi g. enfdtd: ] t hart for
driving pulses in the igage p%ckup%ﬁgﬁ(i?%%fﬁéig%%hxéﬁgﬁﬁhéz is a

schemati c diagbanpshgpéagfi@n@kagbl§p@@1gd;fﬁgygﬂﬁiéguﬁﬂhé . pi ckup
device; Fig. 23 is a diagramshow ng bus wirings of one colum in the

vertical direction of "Fhe.iPpBgés Bi ekuRrdeVistRwihdihs 3&riigs &4 IS a
timng chart for driving pul ses
. one column in the vertical direction of the image

pickup device in Fig. 22;
| Fig. 24 is a timing chart for driving pulses
of the image pickup device in Fig. 22; |

Fig. 25 is a schematic diagram showing
specific further another example of an image pickup
-device; |

Fig. 26 is a diagram showing bus wiringé of
one column in the vertical direction of the image ‘
pickup device in Fig. 25;

Fig. 27 is a timing chart for driving pulses
of the image pickup device dn Fig. 25;

'Fig. 28 is a schematic diagram for use in
explanation Qf a conventional image pickup device;

Fig. 29 is a schematic diagram for use in
‘explanation of a conventional image pickup device;

| Fig. 30 ia a schematic diagram showing a -

relatiaﬁ bétween an output of the image pickup device
and a displéy of a liquid crystal monitor; and

Fig. 31 is a block diagram Showing a

construction in case of supplying an image pickup




of the image plckup device in Fig. 22; Fig. 25 is a schematic diagram
showi ng specific further another exanple of an image pickup device; Fig.
26 is a diagram showi ng bus wirings of one colum in the vertical

direction of the image pickup device in Fig. 25 Fig. 27 1is a tining chart -
for driving pul ses of the image pickup device in Fig. 25 Fig. 28 is a
schematic diagramfor use in explanatloﬁ of a conventional inage pickup
device; Fig.Snal generaird i tram dgrannage usickup akpriarmtionthsd a
conventional _ina pi ckup device; Fig. 30 is a schematic diagram showi ng a
rel ation bet igéh! %QWQEH J—&PQ%RPFﬂnge pi ckup device and a display of a
liquid crystal nmonitor; and Fig. 31 is a block diagram show ng a
construction in case of suppl yi ng an i nage plckup 12 signal generated from

t he i mage picku 10, |tor DETAI LED
e R B3 R XM et e d ot e S e T e BT INENTR, o1t £ o
~will now be described.her o Wit eferenc ot drawings. Fig. 1
shows a whol e constructpbn%hg)aﬁme%o&gn %Herfﬁvgﬂt WY Ref erence
numeral 101 deret8s %féfe‘in 41@9%&' L}H:edec"d ‘iﬁq Sygh, r?gs CCD. The
p three  primr

CCD 101 is an inmager of a S|ng ate type having y col or
filters, complignent @nouweOlOkHdlld chstQPuction of an embodiment of.

3

the invention. Reference numeral 101 denotes a solid
state image pickup device such as a CCD. The CCD 101
is an imager of a single plafe type having three
‘primary color filters; éomplementary color filters, or
the like.. As will be explained in detail hereinlater,
the CCD 101 cah 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)
0f a line thinning or a line decimation for generating
a signal in which the nuﬁber of lines is reduced. The
{$L : | operating'modes are switched by controlling a timihg
generator 108 by a microcomputér 105. 2n 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 cifcuit (hereinafter, simply
referred to as an S/H—AQC circuit) 102. In the full-
frame reading mode, a time that is required to read one
image is equal to 1/30 éecond, In the line thinning

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




the like. As will be explained in detail hereinlater, the CCD 101 can
swtch an operating node (first imge pickup node) of a full-frane reading

for reading out charges of all pixels (progressive scan) w thout m Xxing

t hem and an operating node (second image pickup node) of a line thinning
or-a line decimation for generating a ?gnal i n which the nunber of |ines

is reduced gper.ati ng no re swfched b controlllng a timng
gener at or 10§98Ce B ?58oﬁ§ﬁ£é?e oBY ﬂnCBBFEEPgFFSHtO |§ |nputted to the

oooiiea 3“%9%?%15‘?@5 AV LR Satee et Pk, SRl AR e MG RERs OB of or v ed
T0 Bs an S HhAGE.§LECU! L) y102ro LE theotHbl - shham cgad gﬁﬂgﬁebﬁnte i me that

.is required fto read one 1 nage I's equ 0 seco
t hi nni ng nﬂééfebtlvé ﬁﬂk@istérélégrﬁﬁéﬁng tsa”Rh'ﬂéFaﬁg Bg '?9 13
processes are realized by a construction o corre d-dduble sanpl i ng

circuit and p@rﬁbtﬁé@atboéon@foDQéS§§1nalﬂa¥§égfab§9§phﬂgh gnd a

. conpensation of defective pixels are carried out. An AGC process is

perforned t dordghtoésa i n i db-pecOI dancgamht Nsaa1hei ebhRess10f aprobj ect.
A gain is also controlled for an automatic aperture control. An out put

signal of then BitbCici aperttuld2costsoppl izd detpar AsDyaanvert ehe 103. A
digital image pickup signal in which one sanple (R consists of ten bits
is generatedsﬁﬁtﬁﬁ¢rﬁﬂ¥¢m1tCUm&exsesup@Bled to an A/D converter

103. A digital image pickup signal in which one samplé
consists of ten bits is generated from the A/D
converter 103. |

The digital image pickup signal is supplied
to a camera signal processing ciréuit 104 of a
construction’of an IC circuit., The signal processing
circuit 104 includes: a‘digital clamping circuit; a
luminance signal processing circuit; a chrominance
signal processing circuit; an outline correcting
circuit; a defect compensating circuit; an auto
aperture control circuit; an auto focus control
circuit; an auto white balance correcting circuit; a
multiplexer of a component signal {digital video signal
sampled by a sampling frequency of a ratio of 4 : 1 : 1
(Y: iuminance signal, Cr, Cb: color difference
signals)]; a sync signal generating circuit; a timing
generator; an interface with the microcomputer; and.the
like. A more specific constrﬁction of the signal

processing_circuit 104 will be explained hereinlater.




The digital imge pickup signal is supplied to a canera signal processing
circuit 104 of a construction of an IC circuit. The signal processing
“Circuit 104 includes: a digital clanping circuit; a |um nance signal
‘processing circuit; a chrom nance - signal processing circuit; an outline.
correcting circuit a defect conpensating circuit an auto aperture

control circ %glauto focus control idirc an_auyto white bal ance
correcting CIrCUIt PRUCRE P APaLer Sof CRVESHS néﬁtmgﬂﬁﬁgﬂq&MQﬁQ%uf&ideo
si.gnal sanpl.g Iing frequency of aratioof 4 : 1 : 1 (Y:
| um nance S|gnalp%&?1§@%% Eolor difference signals)]; a sync signa

generating circuit; kb?bggncgcﬁgégkggeéﬁslgg%§%égc§ wth the

m croconputer; and the gFion of the'3|gnal

processing chieubkolBdrukl kobecsiplal aefighenghol apet  Tuecomonent gnal

is converted to nultiplex data b erence nuneral 105"

denotes the cohereCoRRYhE! f%mceﬁérﬁhbkaeoﬁb%ék ER90§§S%% iggpntrol
signal fromthe mcroconputer 105 is supplied tot ens tem 100, an

el ectroni c vobutthelQ6nst Bgsteanera, shgnal epEe6REs| 481 aMECHi0,; 1Q$@ and a
timng controller 107. The timng controller 107 is const r uct ed by the

tining géneratweraO8igndlapfEfessiinyi agreuieulds109ndTheteasly oni ¢ vol une
106 generates a gain control signal of the SSHAGC circuit 102. A clock
. 3MCK of a fregotreylenallVs tPreetiming controller 107 is o
B - constructed by the timing generator 108 and a CCD
Qhﬁ driving circuit 109. The electronic volume 106
generates a gain control signal of the S/H~AGC circuit
102. |
A clock 3MCK of a ftequéncy that is three
times as high as that of a clock MCK is supplied to the
timing generator 108 of the timing controller 107. The
timing generator 108 forms the clock MCK from the clock
3MCK and supplies to the S/H~AGC circuit-102, A/D
converter 103, and camera signal processing circuit
o _104. The timing generator 108 also forms a.clock 3/2
MCK of a frequency that is 3/2 times as high as that.of
the clock MCK from the clock 3MCK and supplies to the
camera signal processing cifcuit 104.
. As an example, the number of horizontal
plxels of the CCD 101 is set to 780 and MCK = 780 fh
(fh: horizontal scan frequency of the CCD 101) = 12;3

MHz. A horizontal sync signal H and a vertical sync

signal V which are generated from the camera signal




times as high as that of a clock MCKis supplied to the timng generator
108 of the timng controller 107. The timng generator 108 forns the clock
MK fromthe clock 3MCK and supplies to the SSTHAGC circuit 102, A/'D
converter 103, and canera signal processing circuit 104. The timng
generator 108 also forns a clock 3/2 of a frequency that is 3/2 timnes

as high as that of .the clock fromthe clock 3 and, supplies to the
camera si gnaP?fﬁF&éé&&gnéild%%N%foérW% %,tiﬂﬁetm r. of

hori zont al i xel f .t CCD_ 101 .i s set. to 780 and {.= 780 fh. _ (fh:
hori zont al sg%%&?iégﬁghg@'df TR Veg )5S ZPrafed A8 POt E sync

signal H and g \aRL €3l BYRC 1o Gl WL A fienel ALedy f5 om i he camera

signal 15 processi'ng Circuit are supp 0 ' mng troller

(107, Dri Vi ng shigksesa0eseakedoy ABitne (D il di b g Ledl 1ndfifadls t he

timng controller 107 are supplied to e driving pul ses

include a Veféﬁritﬁ%laldﬁir!iv&&gp%hi%e,a D HI AU 2 10Td M PO PUbSEse @ a Fead |
pul se, and the like. Fig. 2 shows an exanpl e of the canetra signal

processi ng ckéauipulgé, kAdt Rhe e@xampnl e, a construction in case of
dincluding the auto aperture control circuit is shown. For sinplicity of
expl anati on, the defecFigonpgesaatisn@rciexGitigle alff chd afatse £ONET@lalircuit,
and auto white balance <correcting circuit are not shown. A digital inmage
pi ckup si gnaprofeaswngt hivtul® Bo#ds fdomthis AxRmple, a
construction in case of including the auto aperture
control circuit is shown. For simplicity of
explanation, the defect compensating circuit, auto
focus control circuit, and auto white balance
correcting circuit are not shown.— A digital image
pickup_signal of a width of 10 bits from the A/D
converter 103 is supplied to an operating circuit 112
through a digital clamping circuit 111. When the CCD
has three primary coloxr filters, an addition or
subtraction of three primary color signals is éxecuted
by the operating circuit 112, so that a luminance
signal compohent and color difference signal componeﬁts
are formed.

The luminance signal component is supplied to
‘a luminance signal processing circuif 113 and an
outline correcting circuitﬁiIQ and the color difference
signal components are supplied to a chrominance signal

processing circuit 116. A gamma (Y) correcting circuit

and the like are included in the luminance signal




T

converter 103 is supplied to an operating circuit 112 through a digital
clanping circuit 111. Wien the CCD has three primary color filters, an
addition or subtraction of three primary color signals is executed by the
operating circuit 112, so that a | um nance signal conponent and col or
difference signal conmponents are formed. The |um nance signal conponent is
supplied to _a | um nance S|8nal groce55| A® circuit 113 and an outline

correcting cPFRGFPSINE SAdcPRE ddBor 4P Partdrde cimpipaiticohpdnmils are

lied to hr nance rocessing circuit 116. A gamm
ngPeLtlng C?P%ﬁlﬁnbgng héhliﬁﬂeaEQrFﬁg I GiF Qe 113 ﬂéhg%kgﬁbgg? 16

orrectt ng cbPoin otureSiflial’ 8o LhE itertd thoren Hpashn e
sional processi g oingubl A13a:ag AdGLNG CheUlt 15 ;,{n,h;g][agq%gg nance

signal Y is derlved rom ng-circuit
%_lncluded

an. HVE controlghhicyi §s 8c92vBy_ £LBAI RheC bl %1(9%%&*{9 ske are i nel ud

in the chrom nance signal processing circulft e co or dif

signal's O aserfbceigggenesat gd &ﬁOHVEh@on%Q%QWbQ@@%ﬁtS'%C?%ABrocess'ng
circuit 116. The conponent S|gnal conprising Y , IS supplied to

- a nul tipl execoddrol ThDseustgnahs Bhe syRbhasiezedcIndebhanminld pl exer 117 as

will be explained hereinlater and a nultiplex conponent signal is
generated asclaromnapoe sfghak pnbteahﬁmgrcii&ult 116. The color

difference signals Cr and Cb are generated from the
chrominance signal processing circuit 116. The
component signal comprising Y, Cr, and Cb is supplied
te @ multiplexer 117. Those signals are synthesized by
the multiplexer 117 as will be'exbiained hereinlater
and a multiplex component signal is generated as an
outpuf of the multiplexer 117.

A timing and sync signal generating eircuit
118 is provided. The horizontal sync signel H,
vertical sync signal V, a clock, and a timing signal
are generated from the generating circuit 118 on the
basis of the clock MCK. Reference numeral 119 denotes
a serial I/0 for an interface between the microcomputer
105 and camera_signal prdcessing circuit 104,
Reference numeral 120 denetes a detecting and
accumulating circuit. fThe luminance signal component
formed by the operating cireuit 112 is supplied to the
detecting and accumulating circuit 120. In case of an

aperture contrel, an image pickup screen is divided




A timng and sync signal generating circuit 118 is provided. The
~horizontal sync signal H vertical sync signal IT, a clock, and a timng
signal are generated fromthe generating circuit 118 on the basis of the
cl ock MCK. Reference numeral 119 denotes a serial 1/Ofor an interface
between the m croconputer 105 and canera -gi gnal processing circuit 104.

Ref erence .nu te detecting and _, accunul ating circuit. The

| um nance sigﬁgﬁ£€%§%82§n ltfcﬁ%&ﬁ??@p?ﬁea%geFa?iﬁBaEFrE&Fguﬁlélggaéupplied
to the detecid At ' it 120, | ase qof .an_ _aperfure
control, an ?lréag%c pi cﬁ%&“cscr e\gér#}{]gr%%(%éd }%?gulimﬁfﬁgéoﬁl g?ﬁf"i 27 giac egi ons
and the i mage-du i&n&i i a¥¥qﬁn% e egji gn ccu ation data
of each regigﬁjis gﬁfputtégj#g%n1t e d@%ec??%§£%%é %%@u%ﬁéﬁ??ﬂg 188 cuit
120 to the seristuit QAd %o T Horoeompusef1405 receives the accunul ation

data through the serial 1/0 119 and executes a weighting operation for the

accunul ation data, an TRemAE@EI @ AREAI T0S heesaiw oS £he weighted data of
the respective regions, a generation of an aperture control signal, and
the |ike. By acwmmujerisrat ethtapeahtnaieyte otid odesignat /oal i yhag notor of  an
aperture control ring of the lens system 100 is driven and the timng
control | éer 16Feswtes ectwedihd ingologreer dtfiforarioic orti¢ odd @ Bt £bgct roni ¢
shutter (exposure tine) is controlled by the timng controller 107. A
gain is cont Agited a8y opesagiost teniobtedimurtthe sum of the weighted

data of the respective regions, a generation of an

AN

aperture control signal, and the like. By the
generated aperture control signal, a driving motor of
an aperture control ring of the lens system 100 is
driven- and the timing controller iOT and electronic
volume 106 are controlled. An electronic shutter
(exposure time) is controlled by the timing controller
107. A gain is controlled by the electronic volume
106. A control signal is supplied from the
microqomputer 105 to the detecting and accumulating
{': circuit 120 through the serial I/0 119 and a dividing
pattern or the like of the regibn is controlled.

The multiplexer 117 to multiplex the
component signal of the (411) system will now be
described in more detail. As shown in Fig.'3, the
multiplexér 117 receives the luminance signal Y and
chrominance signal C each having a width of eight bits
and each of which'is synchronized with the clock MCK -

| and generates a multiplexed component signal of a width




106. ‘A control signal is supplied fromthe mcroconputer 105 to the
detecting and accunulating circuit 120 through the serial /0 119 and a
dividing pattern or the like of the region is controlled. The nultipl exer
117 to nultiplex the ~conmponent signal of the (411) systemw || now be
described in nore detail. As shown in Fig. 3, the nmultiplexer 117 receives
the | um nance signal Y and chrom nance sggnal C each having a wi dth of
eight bits Qhdeédbh bitehvehchsisyaghebnprédedi whthhehel cdlocMCR/2and

generates a nultipl exed component signal of a width 18 of eight bits which
i s synchroni Z&§ ﬁF%%C¥h%fc@OEReBPQHCMCRhQEIb§k36£ simesqaenby.ghhas is 3/2
times as hig 4 shows a construction of an

exanpl e of tEBenﬁ}?? I%&%} 11519Th$ ﬁﬁPW?pﬁe%@FSEIFCtéQﬁppfsé§ an input

sel ector 121 Iec ne of.the, |um ce sjgnal Y, and chronlnance
signal C a S%QTE © b ke rmyb ?%eﬁﬁFcﬂ? he. nggﬁﬁitéﬁﬂéﬁﬁ€d BY the i nput

| ect 121, 123 t h .
paral el out p%@%ff%’é’%%Zg%ﬁ??ﬁufigc%@%#”ﬁ b21 5 *Pe Tt onf 85?5%9?' sel ect or
124 t t t t i st
125 anﬁﬁgf§§&$€ﬁ% e out%ﬁ%lsglé@?o@hggﬁgggngglé gnéﬁgqugg %Fn?ngeg{s °

circutt 120 tegioidn azpl @OLNIIPURE Stdnal X fO0LLAl bl NGLLNEnbOPY!

selector 121 fromthe clock 3/2 MX; 3 sel |on pul se formng circuit
127 to forseleai@ction il SepFled 0is C&nééﬁiélnﬂnls:@@ OHtPHglsEQLECt or 124

fromthe clock 3/2 MK and clock 1/4 MCK

(;: 123 to which parallel outputs of the shift register 122

- are loaded; an output selector 124 to sequentially

.select the data loaded in the register 123; a register
125 connected to the output selector 124; a selection
pulse forming circuit 126 to form.a selection pulse SP1
for controlling the input selector 121 from the clock.
3/2 MCK; and a selection pulse forming circuit 127 to
form a selection pulse SP2 for controlling the outﬁut
selector 124 from the clock 3/2 MCK and clock 1/4 MCK.

Bach register corresponds to data of a width

~of eight bits.

ST

- Fig. 5 is a timing chart showing the
operation of the multiplexer 117 mentioned above. 3MCK
denotes a clock of a frequency that is three times as
high as the frequency of the clock MCK. Since the
luminance data Y and chrominance signal C are the
component signal of the (411) system synchronized with
the clock MCK, red color difference data (for example,

Cre) of one sample and blue color difference data (for

bl




Each -regi ster corresponds to data of a wdth of eight bits. Fig. 5is a

timng chart showi ng the operation of the nultiplexer 117 nentioned above.

3MCK denotes a clock of a frequency that is three tinmes as high as the

- frequency of the clock MCK. Since the |uninance data Y and chroni nance
signal C are the conmponent signal of thgg(411) system synchronized wth
-the clock MCK, red color difference data (for exanple, Cro) of one sanple
‘and bl ue col G r dhoe @t anef sampde epampbeondbtp dhménensanpl e
correspond to, | um nance data (for exanple, Yo, YlI, Y2, Y3) of four

sanpl es. The 935Ut (163 &P leal Yos €onticel Ned @b feurosamelest the

| um nance data at the gblh,level of the selection pulse SP1 and to sel ect

t he chroni nance data HEPUSWSIEFAt ath dridofls TrRRitgiaddieds/sp MK tios

supplied to i f,t register 122 The shift register = 122 fetches the
data sel ect e%@ie t é:thlen;e)l E IR a é‘atﬁft k¢ ddahaigyednial $hene fet ched

data. An out put - regi.ster, at the fir stage aof the shift
r egi st er '12§u%ﬁ§%&§é F&E%eYﬁg} ¢8d o?eithéihgjéﬁiqﬁinaqqe.déﬁ?puts of

the shift regirstgee 12% ﬁ%ﬁE&O%§EQeoEQtOT% e Jy &§%p21ﬁ§§wé% parallel at a

timng of the <clock 1/4 period of the cloc is six times

as Itﬁgtg as :lsﬁglpggggoko?’/t%e'\/%ifé PREIe LRl 4R Cly ks%{inftwg.’é@iiﬁt%%l ect ed
nples of the |um nance data and color diftférence data
which are copgefsedhsist kheaghtat Belledkeat bynther hadul’ AWERRor 121
. and serially shifts the fetched data. An output Qs of
Q:F the register at the first stage of the shift register
122 changes like Y.1, Yo, Cro, Y, Y2, Cbo, Y3, ....

Cutputs of the shift register 122 are loaded
into the register 123 in parallel.at a timing of the
‘clock 1/4 MCK. A period of the clock 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, 51, and S5 among
values 80 to 85 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 $P2 having a frequency
of 3/2 MCK.

The output selector 124 séquentially selects

samples from the register 123 in accordance with the




shift register 122 to the register 123. Fig. 5 shows values of SO Si, and
S5 anong values SOto S5 of the registers 123. The sel ection pul se
forming circuit 126 counts the clock 3/2 MCK by wusing the clock 1/4 MK as
a trigger, thereby generating the selection pulse SP2 having a frequency

of - 3/2 MCK. The out put selector 124 sequg&tially selects sanples fromthe
regi ster 123 in accqardance with the 20 der of Yo, Y1, Y2, Y3, C, and Cb
on the basi sP8FeEn8E el e¥ui dar piitrs C1PARGACH N gy #2512 26L 1 BRehes t he

sel ected sample. Therefore, the nultiplexed conponent _signal, .is generated
fromthe regggﬁgp 198 pylse £E2hapd Gt 1@, fetopesy thg “cp). The

I tipl 4] i | qck f he d f h
[ cauency of SRS B SREPLFoquaREy SoP =52 Wk T BEwEs TR ni gh | aq
he f . [ [ t |t pl d - ' t
Si gnal navi ng 8 aratR BPUCRLeE PR (R Rl B T S 117 1 s

‘not providedepand e Lgmgange si gral anpg ,chrom nance signal C are
outputted in parafﬁe?, théqdagé ?Fuﬁ?ng%Engpgnal Y-and chroni nance signa

Q) having a width (8 xrRe=mh®tBblieker §10UCNAHRY ft %ms'ta*?r?ﬁ%era si gnal
processing circuit 104. In this case, since the nunber of wrings is
| arge, crosstbbér areggehBe WET LAESdARE lfreal ¥ heO e quaeRss yrediand an area
that is required for the board wrings increases. .

to the frequency of 3/2 MCK that is 1.5 times as high

o as the frequency of MCK, thereby converting into the
Qﬁ; multiplexed component signal having a width of 8 bits.
In the case where the multiplexer 117 is not provided
and the luminance signal Y and chrominance signal C are-
outputted in parallel, the data (iuminance signal Y and
chrominance signal C) having a width (8 x 2 = 16 bits)
is outputted from the caﬁera signal-processing circuit
104. In this case, since the number of wirings is
large, crosstalks among the wirings are likely to be
generated and an area that is required for the board
(fq wirings increases.
‘Since a width of data of a DRAM 141
increases, various problems such.as increase in size of
DRAM 141,_iﬁcrease'in electric power coﬁsuﬁption of the
" DRaM 141, and the-like occur. By providing the

multiplexer 117ﬁon the output side of the signai

processing circuit 104, the occurrence of those

problems can be prevented.

Returning to Fig. 1, the embodiment of the




Since a wwdth of data of a DRAM 141 increases, various problens such as
increase in size of DRAM 141, increase in electric power consunptian of
the DRAM 141, and the |ike occur. By providing the nmultiplexer 117 on the
-output side of the signal processing circuit 104, the occurrence of those
probl ems .can be prevented. Returning to Bhg. 1, the enbodi nent of the 21
invention will be further described. The conponent signal nultiplexed as
ment i oned abdve §TE10p pidildd ber dmrthiee slassird bsidgnalTher ceaysineptci rcuit 104
to a data smLthgL 130.' The data sw tcher 130 has: an output point a
connect ed .t o S FE§F¥Q1qﬂ%§ @EmBeRtdiogRal abpivecdssistgprdiirachifirorod; an
i nput : poi nt Q conected t,o a_ converting circuiit 134 for converting the
conponent  siGFalcdIiE SHHoBE Lo PERSES Sdoto S istyisl 404ak@ #n datdut / out put
poi nt ¢ connegt. recordi n nd__reproduction data bus 140. A state of
t he data smﬁﬁéﬁg$%%333p§ cgﬁﬁrgﬁﬁgdsﬁ§%ﬁbﬁé gaptgﬁ?nga§i§W£H¥t 131, 132,
and 133 generated an 1;S .Qf Y. erations or the |ike of the user.
The nicrocOn%ute? %18§E§ﬁ%§?8-t§ F@gnﬁFﬁg tpPSvFggdcﬁgFrgoﬁﬁﬂ&alof a
canera unit. pAbbRAWIRLNRY re19WN 1 03, MLEM QGATRULEE 1S, RLQY fqor each of a
.control of the record?ng gn _reproghgigégggebgﬁpgn? gﬁgnggggh &glaof t he
whol e appar abuseafing @QHEHE!:CQQHOBO!L‘SCBF&EQEE’HQ @ﬁ%wg%&poh@%%e

an

-.m croconputers. Three primary color signals R G
signal into three primary color signals; and an

input/output point ¢ connected to a recording and

"ﬁ‘.
TSR

reproduction data bus 140, A state of the data
switcher 130 is controlled by mode switching signals
131, 132, and 133 generated on the basis of key
operations or the like of the usef. Th; microcomputer
105 in Fig. 1 is mainly piovided for control of a
camera unit. Although not shown, a microéomputer is
provided for each of a control of the recording and
reproducing operations and a control of the whole
apparatus and a communication is performed between
( those microcomputers. |
Three primary color signals R, G, and B
generated by the converting circuit 134 are supplied to
a television display apparatus, for example, a liguid
crystai 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




generated by the converting circuit 134 are supplied to a television

di spl ay apparatus, for exanple, a liquid crystal display 135. The pickup
~i'mage is displayed by the liquid crystal display 135. The liquid crystal
di splay 135 displays a color imge by a noninterlace systemat a period of
1/ 60 second. A nmenory which can be accessed at random for exanple, the

RPN %R b SR S EOR g YR 20 S
Phot hi ) ted to_th i d

Fepr oguot 1 on Rita ST TGO o WG bt LS5 BEh tAer then
the JPEG can j3e JqJE'Q_-p (tgiﬁq.lt ,%ng&%m rrgdlﬁe}gic%e%%%%é ?ér?\ﬁé)anﬂg’ a fl ash meTA)frZy

143 and an interface (not sho 0 encoder/ decoder

The operati ofbrifedtd® RRAMKEAL-d GO od @ d-&yr L AAH 2SSt 21 gRal _and a

control. signal which are supplied froma nenory controller 145, The

encoder/ decodery 142 ¢omgl esFaTierdAlhdPWYE 4 NP ahpUltdd A0y, t he JPEG
nanely, an adaptive DCT (Discrete Cosine Transform. The DRAM 141 is

provi ded for thepuwaesss:aof P eQlscsegieit atd o @ rdiigy dhddbuh) tde JPEG The
flash nenory 143 is a sem conductor nenory such that the storage contents

are held evexarple, pewdil astumeaory tidnethdfdn and sataceamotbe
electrically erased and rewitten in a lunp every whole nmenory or every "
di vi ded regi 6ROWAS areecondiecdedngdi whe amedlamicamidas BaenTonduct or

menory or the ) , _
) operation of the DRAM 141 is controlled by an address
5% signal and a control.signal which are supplied from a
memory controller 145.

The encoder/decoder 142 compresses a data
amount into about 1/10 by the JPEG, namely, an adabtive
DCT (Discrete Cosine Transform). The DRAM 141 is
provided for a process of block segmentation or the
like in the JPEG. The flash memory 143 is a
semiconductor memory such that the storage conterits are
held even if a power source is turned off and data can
be electrically erased and rewritten in a lump every
whole memory or every divided region. As a recording
-medium, a medium such as a semiconductor memory or the
like other than the flash memory can be also used.
Furthepa an interface to supply compressed still image
data to a personal computer as necessary can be also
provided. 1In an embodiment of the invention,
"recording™ denotes that the imagé pickup signal is

coded and written into the flash memory 143 and




| i ke other than the flash nenory can be also used. Further, an interface
to supply conpressed still image data to a personal conputer as necessary
can be also provided. In an enbodi ment of the invention, "recording"

denotes that the inmage pickup signal is coded and witten into the flash

menory 143 and 23 "reproduction” denoteszghat the data in the flash
decoded. The foregoi ng

menory 143 i $.r out .ang the read-out data is

enbodi nent ofrF§§%FH$§ﬁPPonde%PFPSnG%aGe 36s EAtBed ™ Ahvodfdaddt ail. In the
enbodi ment, §i i f r,ations_can.be perf.orne i n.,accordance with a
connect i ng s%gﬁgrgfﬁgﬁeggagggdsﬁP cﬁgﬁ fgﬁ.r?ﬁgyogFeQESQSPFucted by a

moni toring pREBJed first recording node, a second recording node,  a first
reproduci ng node, and a second reproduci ng nobde. Those nodes are set by

the node switching Si9H@|§o%§éo%%§2emﬁgﬁiﬁéﬁt ke pRde SWi tGhing signals

§
131, 132, and 133 are genera m a m Croconput er ?not shown) for

control ling whelraenr Ben@kEepsBAYCI Admos¥SheMwiThe HRdenpgwWi tching signals
can be also generated by the m croconputer 105. In the nonitoring node,

the image piekbpdpinehty efpl-angings dbspbayedteBnst benl baupd rebyalkal di spl ay
135. In the first recording node, a desired pickup image is witten into
the DRAM 14in ancohéaseeowilthesocdnngctbig, stheei oEgendatiatastored in the
DRAM 141 is conpressed and witten into the flash nenory 143. In the first
repr oduci ng $wdecher 130. They are constructed by a monitoring
mode, a first recording mode,'a second recording mode,
a first reproducing mode, and a second. reproducing
mode. Those modes are set by the mode switching
signals 131, 132, and 133. The mode switching signals
131, 132, and 133 are generated ffom a microcomputer
{not shown) for controlling the recording/reproducing
system. The mode switching signals can be also
generated by the microcomputer 105. In the monitoring
mode, the image pickup picture plane is displayed on
the liquid crystal display 135. 1In 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.




the data stored in the flash nmenory 143 is read out and the read-out data
is decoded and witten into the DRAM 141. In the second reproduci ng node,
the data in the DRAM 141 is read out and displayed on the liquid crystal
di splay 135. 24 Fig. 6 shows a connection of the nonitoring node in which
the output point a and input point b of ,yhe data switcher 130 are
connected. The nonitoring node is set by making the node switching signha
131 active. In the nodildor itngheste a tdenmealicoomfutidre TS i tonitnol s t he
CCD driving circuit 109 of the timng controller 107 and makes the CCD 101
operative in™de ife HChnithe REFEUtMAGEMEMA |ansk ingainndnt ferad nl ater.
Li nes whi ch %%glgpt read out are generated fromthe CCD 101 and the inmage
pi ckup si gnalP% §38aFWIGChEE 4 30eAitsd TR BRSec FRE MK IFshi t ori ng

node, the output signal of the signal processing circuit 104 is supplied

to the conv B@FndSCFFEU%V Téglﬁﬂf%@@1ﬁad;(ﬁﬂ%¥ Tﬁbﬁéggé;ll3hhe t hree

primary cologc§kgﬁalsgwh%%h are.qgenerated _fr the convertin ircuit 134
the 1

are supplied-to tl rqui d gppé?g!rl&gs&oﬁp eaﬁﬁcdﬁoézﬁ% i 'U_r?ce t he
CCD 101 oper bt rbot el LBA. 1008100 946, & N d Lauiidho Grystal display 135

can performa noninter i Spray ~ata peri secon By

obser ving ¢ heodsehayr 907t BRqLARIAIS 1 Y UTITR Ofcshe i ke of an
angle of viewis executed and a still 1 mage to be'recorded can be
deternined. AihBoyBhnaiWgribeal wAIEHUHiAN be explained

- | hereinlater. Lines which are not read out are

Qﬁ; generated from the CCD 101 and the image pickup signal
is read out at a périod of 1/60- second.

In the monitoring mode, the output signal of
the signal processing circuit 104.15 supplied to the
converting circuit 134 through the data switcher 130.
The three_pfimary color signals which are generated
.from the converting ciréuit 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




deteriorates as conpared with that upon recording due to the line thinning
node, it doesn't. cause a problem for an object of nonitoring the
phot ogr aphed i mage. Such a vertical resolution is equivalent to that of a
25 conventional CCD canera for performng a field . accurmulation. In the
“line thinning node, a trackability for mnotioh of an object is inproved
because of a high speed reading. Therefore, a response speed of the
automati c comtnslentuicinads GOl caeats Rontgatfomminy @petéude control, or
the like is inproved and it is suitable to nonitor a notion inmage. In the
moni t ori ng nedeuntletBRAM 141, encoder/decoder 142, and flash nenory 143
which are connected to the data bus shown by a broken line are nade

i noperative. In order o $@ee lameeltddimmingowete, corsumptalohlity for
desirable to turn off the power supply to those inoperative circuits or to
stop the sufpfptePnt RE @noePlErd: iiss imwuessdt pd@ruineot opdidalion. In the
ot her nodes which will ,be explained hereinafter as well, a bus for the
circuit whi cAPPEY FREEIPHoper&EPd Ore s Roit IRPIS href@s | 9hethd the powver
supply to the %ircht whi ch i.s nmade inoperative is turned off in a nmanner
simlar to t REVEBBYEC. CRR§TO? §H%%ba§ SO QDI iGPE Tke 4% Rase  of

out put- poi nt 2BeKH-E; BSHERRN plE FOENL I or R AR A b erer B0 are
: suitable to monitor a motion image.

In the monitoring mode, the DRAM 141,
encoder/decoder 142, and flash memory 143 which are
connected to the data bus shown by a broken line are
made inoperative. In order to save an electric power
consumption, it is desirable to turn off the power
supply to those inoperative circuits or to stop the
supply of the clock that is necessary for the
operation. In the other modes which will be explained
hereinafter as well, a bus for the circuit which is
made inoperative is shown by a broken line and the
{ : ' power supply to the circuit which is made inoperative

is turned off in a manner similar to the above.

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

pressing a release switch (not shown) or the like. 1In




‘and reproduction data bus 140. The nenory control

connected. The first recording node is set by making the nbde sw tching
signal 132 active by a nethod of pressing a release switch (not shown) or
the like. In 26 the first recording node, the mcroconputer 105 controls
the CCD driving circuit 109 of the timng controller 107 and makes the CCD
101 operative in the full-frame.reading 2eode. Fromthe CCD 101, signals of
all pixels, | e, .000 _pixel s.are .,read out = W ut being m xed
and the inaggﬁgi?EgngggﬁgﬁggggamBS%Vi3&“%?“H9%ﬂ?qgﬁﬂﬁﬁfi %read out. The
i mage pi ckupecgh h &l r S r i L. _prQcessing circuit
104 and is mmit?g%lsi§P% ?ﬁg %§%N?§EEQEerugﬁlgﬁicﬁﬂ?EﬁttggFﬁﬁ a and
i nput / out put cpakkRb1¢ eef e t it r d -he cordin

p put cpat| 1ohe adat fagwist ¢her k30 137 optg:}ra%ggjésggs t %e DRAMg 141
into a witiEnglridenandesuppli fRsda. W irtk@raddessd qohhe @?ﬁ%ﬂl 16%5' The
menory controller 145 is controlled by a microconputer fn t sﬁomn for
control ling ab® piegedsd figir epragUei N329y BloeMpiRkillsl arebgesdabarof one
image is witten into the DRAM 141. In the first recording node in which
the i mage davatbhéul/Beisgcmmeedi sndr khtedmalgke pickge eagnat be di spl ayed on
the LCD 135. In order to mnimze the tine during which the inage is not

~ di spl ayed, wheriePAeofir t{BAgsependt isnrksd bii.shed, the operating node, is
imediately shifted to_the next second recordi ng node. After conpletion of

the witing of the ina§@e image pickup signal is processed by the
| camera signal processing circuit 104 and is written
Qﬁj. into the DRAM 141 through the output point a and
input/output ppint ¢ of the data switcher 130 and
through the recording and reproduction data bus 140.
The memory controller 145 sets thé DRAM 141 into a
writing mode and supplies a write address. to the DRAM
141. The memory controller 145 is controlled by a
microcomputer (not shown) for controlling the
recording/reproducing system. Still image data of one
image is written into the DRAM 141. TIn the first
recording mode in which the image data of 1/30 second
is written, the image cannot be displayed on the ﬁCD |
135. In order to minimize the time during which the
iﬁage is not displayed, when the writing operation is
finished, the operating mo@e‘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 switchef

130 is set to the second recording mode in which the




data-of one image into the DRAM 141, the data switcher 130 is set to the
second recording node in which the 27 output. point a and i nput point b are
connected as shown in Fig. 8 The second recording node is set by naking
the node switching signal 131 active. In the second recording node, the
imge data is read out fromthe DRAM 141. The read-out data is supplied to
"the encoder/decoder 142 through the bus 2¥40. The encoder/decoder 142
conpr esses t Kat@atta padat cutanid dmputh e ORAM U Alrd\Gorfrorctexhms eshdvre JPEG
The conpressed data is witten into the flash nenory 143. As nentioned
above, the pildkdp9ndge iThecsmsiodstapemtlineamdieds Iset Hy sedoin
recordi ng nn% ,-the CCD 101 operates in the line thinning node. In a

I

manner  sim RN S HGHPEES 5d Irsde, 1 Ihadiigtal Adad-hsutseqensin t he CCD
101 is processed at. _a hi S ed§§¥ the, canera skgnal processing circuit
104. The i rraﬁ«?cﬁr?ﬁ&lg e %u%%‘iel A% 1A dS FER K dudiF -t a swi t cher
130 and conv ' ircyit 134 and.the . imge is_.displa ._Thus, a tine
which is req%%q&%t'i I l?i‘!thﬁe TS sty d%ftat |Wg§’elﬁeéio(¥éfl§i fromthe LCD
135 upon re [ h i, Ln.the.reprgduci node, the inmage
dat a mmitte%ﬂﬁgd%%é%%?g?%rgg%g?§%%%§%QS%HSMR?’uég ‘an €adisplayed by the

LD 135 SesBsiamet:ahal s of i sl 'l o 0 i gl (e
the DRAM 141 by, for example, the JPEG. The_compressed
data is written into the flash memory 143. As
mentioned above, the pickup image is compressed and
recorded. |
In the second recording mode, the CCD 101
operates in the line thinning modé. in a manner
similar to the monitoring mode, the signal read out
from the CCD 101 is processed at a high speed by the
éamera 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 upoﬂ
recording can be minimized.
In the reproducing mode, the image data
writ?en 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




and the image pickup signal is displayed on the LCD 28 135. The first
reproduci ng node is set by naking the nobde switching signal 131 active by
a nmethod of - depressing a playback button (not shown) by the user or the
like. In this node, the data is read out fromthe flash nenory 143 and the
read data is supplied to the encoder/decdder 142. The data is decoded by

t he encoder/decoder 142 and the image data is generated. The DRAM 141 is
control | ed soti t Fhf it stheankesiiaiag made tif setcdue, makingrethe v
controller 145 contraolg the wit address in the DRAM 141 so that the
decodi ng dat &9 SHHYTERY ¢ IRamCt4re B3t fe method 2% array with

that in the fj recordin de. A simlar data array - can be al so
real i zed by é:{ﬁ:‘rp;g(f el c?oﬂg‘rag’%a%rl?u%rté’é’dlw HhoWy rdtati it iax
necessary to yse qt. S i.rcuit. as,that. which i s used .in_the nitoring
node in case © s}d‘g{%'yi ﬁglﬁett%ésdl el tﬁ“r?aéj@tﬁ giralt S P ot TR c#ﬁ)et he DRAM
141 to the LGDQ;L35 4 the ertl ireuit 134 .and, di spl.ayi ng by
the LCD 135. Ian the@oggg?qge%glggﬁgl:énd:eﬁoﬁgg%tt éscaﬂpfﬁf%%d%‘% PVE% in the

1ine thinni ngnwde rdeddae, ARge pi ckup i mage of the CCD 101 is. displayed
on the LCD 135. Wen the-decoding data is witten into the DRAM 141, the

second reproduci ng nodehehawhal AsFugcol@a by kR ERIRN AEYR cal |y set.
In the second reproducing node, the input/output point ¢ and I nput point
b of the datad48wandhehellfageedataneet gdneti®ed. The DRAM 141 is
| con;rolled sCo as to write the image data. In this
""" case, the memory controller 145 controls the write
éddress in the DRAM 141 so that the decoding data is
written into the DRAM 141 in the same data array with
'that in the first recording mode.“ A similar data array
can be also realized by an address control upon
feading. The above relation is necessary to use the
same circuit as that which is used in the monitoring
mode in case of supplying the digital image signal read
out from the DRAM 141 to the LCD 135 through the
{} : converting circuit 134 and displaying by the LCD 135.
In the first reproducing mode, the CCD 101 is driven in
the line thinning mode and the image pickup image of
the CCD 101 is displayed on the LCD 135.
| When the -decoding data is written into the
DRAM 141, the second reproducing mode shown in Fig. 10
is immediately automatically set. In the second

reproducing mode, the input/output point ¢ and input:

point b of the data switcher 130 are connected. The




.29 second reproduci ng node is set by making the node sw tching signal 133
active. The DRAM 141 is set into the reading node. 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
menmory 143 can be seen by the LCD 135. bog this case, the data recorded in
the flash memesopnti dpsrathiciie iddie id iewipy dakanduthsd hgodsl | -frane
data. Therefore, a line thinning simlar to the case where the CCD 101 is
‘driven in théwitebing miignplndds isctriesd i zerhdyprize 14addiesseeonit®l by the
menory controller 145. Nanely, only the data of every other line is read
out. Thus, hHe readisog misiea f The tded DRAMA4duTafivhe theerdkileedl by t he
LCD 135. In this manner, the still imge data stored in the flash nenory
143 can be réfr s4gPédeghdoséds BED (IFS IEDAsH) The rembeding stdl | i nages
whi ch can be_ recqrded is determ ned in dependence on a nenor capacity of
the flash meABPYCYHSTLeNgSRsacbisr dddinGatmigivtcher thil) iaed As for a
flash nmenory 143 |l e to use a construction of a detachable

IC card. A Fgegﬁﬁ%%ﬂbig&&&ﬁgggﬁgﬂ'thQWQQﬁ¥9FQ%ﬁﬂF?E%ﬁﬁ@9_can be al so
xternal por oREr=PERRiR PO RhEL IR AN Heva e by OtA ekt HSkary or
30 143 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 lOi is
driven in thé 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 iﬁages 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
gard. A recordiné nedium 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




to store the recording data into an external storage device. An exanple of
the CCD 101 will now be described hereinbelow Fig. 11 schematically shows
an example of a CCD 1. In this exanple, the CCD 1 uses an interline
system and has: photosensors (for exanple, photodiodes) 2 which are

two-di nensionally arranged in an inmage area) vertical CCDs (vertica
transfer unit) 3, arranged anong the phéposensors 2, for transferring

si gnal char gé&® ﬁﬁ@ﬁﬁtﬁéepﬁscogémsgrgaZatonaoh@m Bmﬁaﬂnaﬂjﬁndﬁmmézontal
transfer unit) 4; and a buffer anplifier 5 connected to the horizontal CCD
4. The imag&ePi€Rup light transnmitted through color filters wth an array

as will be explained hereinlater enters the photosensors 2. One
phot osensor 2 correspoﬁaseﬁémp%ﬁeoglFhﬁncﬁﬁbl@érﬁ@ddln@@Db? The signa

charges from, the g at senso%s 2 can_be read out to the vertical CCDs 3
wi t hout n1X|ﬁ§5C¥ﬁ '8ﬁ5?§n ?13Vr pFx8ls Ldafhematdaaditt ANOYst dhsf erred

he h 4 1.t h By d he h | CCD 4,
the signal CRoRPARGPE PeltPnto « R bifpePkaRiner ches sl @ TRRsAhg
di ffusion areg.apd;js. §ggysrptm&'ﬂ ppée&ef«sen‘ggg% Vol tg%& iﬁd out put t ed.

Fig. 12 shows a plan vi A Uni t shows a

For examl & Rt SoRes L2 e st P e B %ésgﬁﬁéiﬂﬁa%r?h%§%%Féﬁée 12
reference nuaﬁrgma§ed§B@&£Sv@rﬁ{@£§f@éngh%%%'tlcal transfer unit)
"3, arranged among the photosensors 2, for transferring
Signal charges from the photosensors 2 to_a.hoiizontal‘
CCD (horizontal transfer unit) 4; and a buffer
amplifier 5 connected to the horizontal CCD 4. The -
image pickup light transmitted théough color filters
with an array as will be explained hereinlaterienters
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. Ey 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’bixél 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. In




of the vertical CCD 3; 7 a channel stopper for separating anong the pixels
-and anong 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 filmand the
like are omtted and are not shown. As shown in Fig. 13, the transfer
gates 8, 9, and 10 are forned by working first, second, and third

pol ycryst al | i -silid,c ore fel negtaeodhesne el t6 odénoiks va ngras Ses dhahne) PVz,
and 4 V3 .are respectively supplied to the transfer gates 8, 9, and 10.
When the sigfdl $hgr ¥erdd@aduCOl 6m the ghomskerstorpr tHothe vertical CCDs
3, a bias voltage (referred to as a read pulse) at a |evel higher than
the high | eveePGratHEdy éMon@aither Bistedrs ot ey itthe apbkelsl ardt he

transfer gate.,adjacent.  to the photosensors 2, nanely, the transfer gate 9
al so  servi nghgs tga,ngggrgg.&m@_rlrx\%ﬁrén arpk Gredty NGl q stranmiey e EeS t he gate

9, since one pixel correspagn to.one bit of the vertical CCD 3, the signal
char ges fromo&laf% eof’etrﬁécﬁﬁo%g?é”ngor5%%9‘35%‘@&'&'%{“{% Y FRNYERT ical CCDs

i o e LS R SSHERRIY RIS S 0y G L B Rl ) 0
e oo RS URpAREA, B AR s LS R SRES R o P T
sequenti al | yngenenaif. t NRsSkaBahS 18 rald. Al MOt rdB X ditks i, 15
8, and 10 are formed by working first, second, and '
third polycrystalline silicon electrodes. Vertical
:driﬁing pulses ¢V1, ¢$V:, and ¢V: are respectively
supplied to the transfer gates 8, 9, and 10.
‘ When the signals are reéd out from the
photosensors 2 to the vertical CCDs 3, a bias voltage
(referred to as a read pulse) at a level higher than
thé 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

sy

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 generafes the data of one
line by trar;s.;;c”er.clocks ¢H1 and ¢H.. For instance, a
CCD with a_comppund channelﬁhorizontal cco structure
can be used as a horizontal CCD 4. In t.his case, an

output unit has a construction of two channels.




suitable for an electronic still canera and an image fetching. However, as
conpared with an irmage pickup device for a video canera having the sane
hunber. of pixels for performng an interlace output, when the charges are
transferred by the sane clock, an output tinme of one picture plane (from
the top to the bottom of the screen) iszgoubled. In this exanple, as

menti oned above, as a sji.gnal for nonitoring and an image pickup signal for
the automatic control Sadhe; 2bavieo GGt ¢t GrRausn Ihganadatey

ol ctur 6_pl an§ s SOPRUT &8 4010 BrEN L BRSRoRR PR caee 38 Che 1ine

t hi nni ng, It [ t hat I in_th tical di ti

uni ch 18 SpSertRba e S an, PRk trp i) Sad: P ek Ao o0
t ed. :ot.h o f . fetchi t hed

"nio the i1 a0k HRRry. PRae Rase 2 pronbp et the e AR AR e

pi ckup Signaheb@ceWEEQhatQ@d@B”Q%hFQB h%@ﬁ%ﬁ!%h%p%éﬂg'ﬂ?{ﬁéﬁ deci mat ed)
is generated. Even in case of the line thinding, since e color sequence
is the same psxbhg gazepebrbhRihil hn FhRER1 aRPLAVRP, SYRR] Rale the signal
processing circuit is conplicated can be avoided. 'In the CCD which can
read out al'l chaxgks amentiranedeaedebyt haet Biamei R cefk,t e i of lines
- 32 33 can be realized by dividing the wirings for the transfer gate (the
second ponct&mEabEinaespﬁbtunﬁ Pplane (from the top to the bottom

of the screen) is doubled. 1In 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 iﬁage 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
piékup 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 &6lor 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




whi ch contributes to the reading of the signal charges, fromthe

phot osensors 2 into two portions. A repetitive period of the colors is
shown by N. Fig. 14 shows an exanple in case of (N = 2) in which one
period is -forned by two upper and | ower. pixels. As an array of col or

filters of the CCD of the single plate type, a structure such that R
(filter for transmtting red), G (filteB3for transmtting green), and B

(filter for teamshétréabibtdd)y atevidimanged (Baywess sfst etje as shown in

Fig. 15Ais known. The filter of G of a high sensitivity is arranged for

t he pixel s oft¥esHrrfoatet hehavareompi xedbycCpdoal 1id tersiadnla 9

conpl enentary col or checkerwise array shown in Fig.. 15B are al so known. In

Fig. 15B, Ye,"I3Ch GRrtaiPentieo fihe ereadingedf owie csimnalamchargment a,

respectively._The conplenentary color filters shown in Fig. 15B are often

used in a vi deP® s PR S resotR i B RATHEORSi sl as conpared with

the primry :gol r.fjlters.wéﬁ F$§:other hand, the primary color filters
shown in Fi g.PREA e ©RE 1 ol Fh%rTRIFS the SRy Y dbr odied bidd ty and

4
are frequently ysed in electronic sti C ra. As. an inmage .pickup
device-in t he%l nve%ﬁ -oen}?anmpalney Oh&ot° t#e LI\# n@lagepltrht“g“t‘ijbé’rf lpﬂ(lékup

devi ce having tﬂl?rnR{]d Wytﬁlﬁgefri latned sjt&peqr Eﬂ‘jﬁcesl@.gl e plate 34 type
e Co n

i mge pi ckup device having nplenentary col’or  filters can be used.

Further, al though not Showhm diray $RIGA RO &4 G152 %dgmge Pi ckup
device (what is
= the single plate type, a structure such that R (filter_
Q@F for transmitting red), G (filter for transmitting
green}), and B (filter for transmitting blue) are
arranged (Bayer system) as shown in Fig. 153 is known.
The filter of G of a high sensiti&ity is arranged for
the pixels of the half of the whole pikels. Color
filters of a complementary color checkerwise array
shown in Fig. 15B are also known. In Fig. 15B, Ye, Cy,
and Mg denote filters of yellow, cyan, and magenta,

respectively. The complementary color filters shown in

Fig. 15B are often used in a video camera because a

il

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 tefms of the
color Feproducibility 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 sihgle plate




cal l.ed a spatial picture deviating system) of a system which is
constructed by an i nmage pickup device having the filter of G and the i mge
‘pi ckup 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_4the hori zontal and verti cal
directions. In the array of Fig. 15A, thé repetitive period N of the
colors in theyperimagk dickapi davise kBguahgt ohéNcompl embntbhey aonay of Fig.
15B, (N=4). Fig. 14 is a schematic diagramin case of (N = 2) and shows
t he phot osenfbltesofannkecosedm i Buthbever &l thbugli nett shwwnverdttd cal CCDs
3, and bus wirings of the gates of the vertical CCDs 3 with respect to a
part of oneléoﬁgﬁﬁ.Pﬁﬁ%h@lchéop%@@o@@n%mﬂgeZPiChéppd@VQQ@néwmaﬁ dswhi ch a
hat ched portion_is provided in the [eft upper corner corresponds to one
color filterSatbpd %x%ﬁ%Fb?lfPW‘é‘#r%f-d@"aﬁglﬂﬁe%%?@éeﬁ%ﬁ WYSHEIt a

hat ched portion corresponds to the other color filter, . for _instance,
“filter of B.Wﬁ%cﬁeh§ﬁﬁﬁ%ﬂt5%%9%g Preany PR aPLetPP3dpYige MRy INPre of the

3-1 I de..and 3: dr.i vi d h tes.of th bi t
Lo b nei gnooPnbit Bobpah AR xRS THRaE) BLGRFARar4CenBAYaREaRiod  aga nst

the light) of 4he CEOyIhe b yertigal, 00 3 hnehudges g Lhest,foeai on A and

a second region e fITst Tegion A conprises ¢ and 23 and

the ‘second reghgn B RUPTASRR-oR Fivdla FdsitP0aToreTELA SBcR2 N0 32

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

QﬁJ the horizontal and vertical directions.

In the array oleig. 15A, the repetitive
period N of the colors in the vertical direction is
egqual to (N = 2). In the array of Fig. 15B, (N = 4y .
Fig. 14 is a schematic diagram in case of (ﬁ = 2) and
shows the photosensors 2 of one column in the vertical

~direction, vertical CCDs 3, and bus wirings of the
gates of the vertical CCDs 3 with respect to a part of
one column. Among the photosensors 2, the photosensor
{f= in which a hatched portion is provided in the left
‘upper corner corresponds to one color filterrlfor
example, filter Qf G and the photosensor without a
hatched portion corresponds to the other color filter,
for imstance, 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




serving as transfer. gates. Reference nunerals 41, 42, 42', and 43 denote
bus wirings to which the driving pulses 4V,, 4V2, 4V2' |, and tV3 for
vertical transfer are supplied, respectively. The gates 21 and 31 are
connected to the bus wring 41 and the g gates 23 and 33 are connected to
the bus wiring 43. The driving pul ses Qﬁ% and 4'V3 are supplied to the
bus wirings 41 and 43, respectively. Wth respect to the driving pul se
4V2, two buse®rdicaddCca23 anelpdesgi dedirfiie rbgisn Pegirah sA daudincht es a
region in which the transfer and read gate 22 is connected to the bus 42.
The second r &§93RNBB: ndiTb&t §rsd region Rnocahmprh skise gatassi2dr, &% read gate
32 is connected to the bus 42'. In Fig. 14, for sinplicity of draw ng,

al t hough onl #ighé3spae &het secpud rpAdsNi B comawasSegem@tas 314 B, bus [ nes

?re ﬁrraggeda%ﬁag Eh_Eﬁgdgggg; égeaggohgsgggoiﬂéﬂgg%ﬁPotEdiépez are driven.
f?rgtergg?gﬁs A arep;rr g ed ;na r:ngg i.n_whi ch Nesh;; sécoth}eQib%s B
are arrange&eﬁyéngl?ﬁrﬁﬁgﬁﬁ§efogﬁgasrntﬁ@fgﬁﬁFpeaP TEAS idn i t he
purpese of | lge, BhATk g I0ge RRATRLS RSO MELE, ot LEIgR O, oo
ENx 8 o B B DR e P e N st o HElREEE R urer o

supplied, respectively.

The gates 21 and 31 are Cénnected to thé 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-¢Vz, two buses 42 and

42' are provided. The first region A indicateé 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

conﬁected to the bus 42{. In 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

which m (m = 1, 2, 3,-...) first regions A are arranged‘

and a range in which (N x a) éécond 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




effective pixels. In the foregoing i mage pi ckup device, in the first
“operating node, nanely, at the tine of the full- franme operation to read
out the signals of all pixels, the signals are read out fromthe

phot osensors 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 wridgs 42 and 42'. In this case, the
chrom nance <sifgndl & atle gérératuath bialaien| of seauengecsor responding to
the order of the array of the color filters, for exanple, by the sequence

of G B, G Brbitranidypelasiedd @yemtdhge motd,a nerel yet ato therge i ne of
the line thinning operation, on the other hand, the read pulses are
supplied to S Sthe Ifatd FEESSHY Tatst (B ehidhrk M) hkowmalIer bus wiring

42. Therefor the signals are read out fromthe range of mand the
signals are %&anr gg’& &glt“%ferror‘?lft NET AT HLHELE A9 they muhey ©Bf Fig.

14, the sign enerated from (m= 3) lines and no signal is
gener at ed fr%E?F%Egvg PLER i nes. Since the number of lines to be thinned
ors, the

is integer tines as |arge.as f%'}%g][oﬁ ;i%vge%.%gio% glq&o‘%l%%?;d}c !T}F case of

order of the chrom nance signals _ )
SRl hooper SEFE CResSe g Bei0t SRR MY WA MRS B TR
i mge pi ckupfdembCopelt@iohbhoSheWa bi® the signals of all pixels,

| o the signals are read out from the photosensors 2 t6

G  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
sigﬁals 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 regiqn 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. In

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

(m =“55 lines and no signal is generated fréﬁ'(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




timng in case of performng the full-frame reading. In each horizontal
. bl anki ng period, the 3-phase driving pulses 4 V1, c~V2, 4V2' , and 4V3 as
-Iine 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 regﬁ pul se is also supplied to both
of the gates 22 and 32 every M By the read pul se, the signal charges from
al | of the pH&tSEeRsHEImraatoadd igucase dfe ther tliige thd@msirgy ¥ shown in a
detailed timng chart ‘of Fig. 16B, the driving pulses 4V,, 4V2, 4V2', and
4V3 which af®igbrdt e saeninelafd amoras dadt 181 4ie fglderfizanearre.  the
pul ses of three phases an%,a shift of charges of one line is carried out
for one |ine SSHFCDERTRIIAR the time of the full-frame reading, a shift

of one line is execut in h hori zontal hlanking ,period. t he ot her
hand, in case of the I&ﬂ@s'tﬁ%%nFﬁg adﬁﬁﬂfq§§u§ﬂﬁm+q F¥%.°116C, the read
pul se is appldi; I te 22 of .the fir.st r.egion A hus, the

si gnal bhargggagggbﬁggg_éﬁ%ggr%%Fgﬁpyd%wgcﬁﬂuné%%ngggﬁ%&ﬂ%ﬂ: €to the
first regi onyApihl gas f tehe gl hinnkng,c. LHhe Ssignal rges are not
read 38 out tgut%é ve%ﬁf%aﬁkcgsgkgggﬁgﬁﬂgm%%Fﬁﬁgdf&k%%éIﬁh no " signal is
generat ed. SughedchOnsi4aah R b2AnkaRdOPeraldTl REked-Dyasepentivagd he | ine

shifting operation a plurality of nunber of tines. For exanple, 1m case of
the col or arpayssBoww,, i gvEi @v.14, ahhepWhasgesiRé $hiee phxgks ggown by HI,
B are supplied to the gates 21, 22, and 23 of the first
Qfﬁ ' 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 1V, By the read pulse, the"signal charges from
all of the photosensors are read out to the vertical
CCDs 3. As shown in a detailed timing chart of Fig.
16B; the driving pulseé oV, ¢V, ¢V:', and ¢Vs: which
are generated within the horizontal blanking period are.
the pulses of three phases and a shift of charges of
one line is carried out for one line shift period. At
the time of the full~frame reading, a shift of one line
is executed in each horizontal blanking period.
On the other hand, in case of the line
thinning reading, as shown in Fig. 16C, the read pulse
is applied Eb-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 casé

of the line thinning, the signal charges are not read




~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 tinmes in a first
hori zontal period HL as shown in Fig. 17. Simlarly, by supplying the line
shift pulse LS three tinmes in a second hygizontal period H2, the signal
charges of one first region A and the no-signal of the two second regions

B are synthesitdedd rtheherdmariicaantc@DCCD o Bye  13Lipplad nddde drideeshi f t
~pulse LS once.in a third horizontal period H3, the signal charges of one
first. regi edgnadréssympldrededn t Budiord zontslgr@dD periodremn ey i zont al
period. Therefore, in each horizontal period, the signal charges from one
first region<did@ingdesuttedeneaidmy diendiing thd fddlrgr cpeqadricos aThe
operation in the period shown in Fig. 17 is repeated every three"
hori zont al p@ﬂP&@é}FYFpglnH&hﬁﬁsQi'géWEﬁhtic di agram of a potential of the
channel 6 of the vertical CCD 3.in case of (m= 1, a = 1.). The direction
directing from the ri §RE SF@EPLE t HE KIS Gt dhecaplp oty ISEPWNsi de 39
facing the drawing is,set . to the vertical transfer direction. At the tine
of the line %H}Aﬁ‘ﬁ%ﬁgﬁépngﬁ & ,arggspé’cfﬁg%hr@f PSS Aoy Blhar ges Qs
-and an enpty t he nal :

[ s h h |..6. ., T i
charges s f?ggggggﬁaﬁﬁﬁgébgthﬁgasﬁ?ﬁ%%¥g§§9eéﬁfgg%§t% uﬁW@rfingines

| arger gﬁé tggg%gg A0ERESRABILBU S Y1 o LRI RRCKA D refIBHEPY M X1 N
L © are synthesi;ed in the horizontal CCD 4 by supplying
Qfﬁ the line shift pulse.LS three times in a first
horizontal period H1 as shown in Fig. 17. Similarly,
by supplying the line shift pulse LS three times in a
second horizontal period H2, the'éignal 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
horiiontal period. Therefore, in each horizontal
_period, the signal charges from one first region are 
dutputted 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 diagrém 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




no-signal in the horizontal CCD 4 and elimnating the period of no-signal.
It is sufficient that the nunber ' of tinmes of line shift which is executed
in each horizontal blanking period is set so as to satisfy the follow ng
relation. z 1 [the nunber of packets including the signal charges @ to be
outputted (in this exanple, considered &9 one packet)] + X (the nunber of
packets which exist at preceding positions and don't include the signal
charges () SabingXthe Nvewdny(tike seivrher wfe packdichiWiiehspdrst  behi nd
and don't include the signal charges @) 40 Thus, in case of (X = 0),
only the sigmdirestidroges dte thearsimer rdd the ﬂhaehmmummmmﬁg dpeRaidm case
of (X x 0), the packets including the signal charges and one or nore
packets whi cR ®8Fketi fdl daeludeny sigmall charges e amdarsf empdd t o t he
hori zont al t he above conditions, the signal charges can

be, transferr@@cﬁﬁttﬁé BlisEoAflalthecohanasd he T PEEPOIt Adissisjremalcan be
conpressed. Actually the charges of the enpty packet are not equal to O
and unneces §F§9§ngﬁlfEﬁQr&é§hqﬁl§@ehaa§1§ﬁe§¥1§tgﬁéleXQﬁ%ﬂ@Qnﬁrent and
the |ike are |n er _of times of line shift which is

| d
executed in ¢ e%|§6WF§|EBF8ﬁ gb bBe §dMEs CAFFESPOREING e

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.

z 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

QOs)




nunber of tinmes of addition of the unnecessary signal charges n is
different, an anpunt of unnecessary signals included differs depending on
the lines as an actual output. There is, consequently, a fear such that a
line craw phenonenon in which a [um nance is variably seen every line on
the nonitor or a deterioration in picture quality such as a col or
deviation or the like occurs. To solve sach a problem it is sufficient to

set the nunber of tlnegh%f |hﬁec§QbefWQkCh ahe o &gc%h%d ach

hori zontal bl anki ng period ‘to a constant val ué. “nYcase of imted
condition, rameks WHeN NS FarebdM s %he B&ri%bhhag th@ QU”b%h of 41
tinmes of line shift of the vertical CCD 3 to [(N x a/nm 1], the nunber

of packets waiaske d@n'(k #nﬂhUdﬁhéhﬁacﬁéﬁﬁahnémaagﬁ§ EﬁeWQhahaare added to
t he signal charges @ of each |line can be nade constant. Thus, the

occurrence othilrgedeted omnat benmotet pacpeesurRighabohy ¢ ﬂa@uu@@edh@bove can
be prevented. Fig. 18B is a schematic diagramof the potential of the
channel 6 of st.hksakertical CCD 3 in case of (N=2, m=1, a=1). In this
exanple, (Nx a/m= 2) and by setting the nunber of times of line shift
to 3, the nufbBaraef pagket $ranbéarded toi hbeuberivhetsiigh&D dharges s

whi ch are added in each line serving as an actual output can be nade
constant. Fig. 18C shgﬁstﬁecégévéfC?RﬂftQOnﬁ?—th gigna}l. charghBs case,

(Nx a/m= 1& ang %Uffl ient to set the
an be . rans erred to the horlzontal 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 signaly,
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.addifion 0of the unnecessary signal
.charges On is different, an amount of unnecessary
signals included differs depending on the lines as an
actual output. There is, consequéﬁtly, 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_iﬁ each horizontal blahking period to a
constant value. 1In case of a limited condition,

namely, when (m = 1 or m = 2), by setting the number of




nunber of tinmes of line shift to 2. Further, even in case of m> 2, if the
| evel of the snmear signal or dark current can be sufficiently reduced, no
‘probl em occurs. In the foregoing CCD i nage pickup device, since the nunber
of lines serving as an actual output can be reduced, by selecting the
value of mof the first regions A arranged and the value of (N x a) of
second regions B arranged of the vertica1CCD 3, the nunber of lines of

the output indgespiodkudne gnalFtCar the sWpRiessedd® B vl #J@N t:haf /s equal
to or less than the nunber of horizontal scanning lines of a television

of one-field+ $dverale exabplres fobathe tBUMBEIcHOdRUtPUndA1dd ides Wil |l now

be described with respect to a case such as a color filter array (N = 2)

of the Bayer sg¢gsadmchasgsko@s iwhiEhgarg9addedease tife appindIngHadwyes

invention to an i mage pi ckup device corresponding to . VGA (Video G aphics

Array) in wh8hofheaghnBaneofanebkemtidee cpnselanit(.vertical tgixel s x

hori zontal pixels) 1is equal to (480 x 640), (a =1, m=2). In the line

~ thi nni ng nod@CCHRERBFEr €L the defbsiosttéonpet Itheepiamrdauadised to the
hal f val ue, . nanel 240 lines. Fig. 20 shows a structure of a vertical CCD

of one coIunﬂePFlgHQdVéPPVﬁaFaHiP@cPF@ﬁePﬁeéase of the image pickup device

shown in Fig. 19. Fig._21 sgggs. tlnln chart for driving pul ses for
driving the image pi ckuf-devPctssfoffitf aﬁ?& 2@%%@%lﬁ§ nd operating

e roror o8 EOLLERPORILAD L0abNOP%" Bl $E:RiCar TIPS Y e

sanme refere nurer al
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 bé made constant. Fig.
'18C shows a case of (N =2, m = 2, a ='1). In 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 én 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
tﬁe number of horizontal scanning lines of a television

of one field. Several examples of the number of output




descriptions are omtted here. In this case, in each horizontal period,
the line shift pulse LS is supplied twice. In the second operating node,
the signal of only Ris read out in the first horizontal period H _and
the signal of only Gis read out in the second horizontal period H2. In
t he exanple shown in Fig. 20, since the nunber of lines which are added in
each horizontal period is equal, the prdbt em of the color deviation and
the |ike don'}irgguwiliasiahduh desdiige@2yith aaspeafetpi ekopse dewilkte in
~which the nunmber of effective pixels is equal 43 to (768 x 1024), by
setting (m= a5 & &lor fhdewmgaray ofN gt putof i Bles Bavebessekerno 256. Fig.
23: shows a structure of a vertical CCD _ of one colum in the vertical
direction in case of tH& hRige 15t ddp db¥i cB sFd%R Ph PRLYDN The. 24

shows a tinming chart for driving pulses to drive the inmage, pickup devi ce
shown in i o 1 an 8 A ik B | Jeihe e FoptreneoRginbetondi ng. o
those in Fig«, 14 A desi gnat ed by the sa reference nunerals and their
descri ptions Vac’ﬂp‘e @fr%ﬁ Qeg’srﬁag):}l&cﬁ r%‘%llﬁrﬁyg claféreT‘“,%Jr‘%] cBllf 1 ?’io‘ﬁ% al period,
the line shifde i u i t.hr ' Wl the secon erating
node, the si gnaﬁ%l(gtc%fsréc_)?lly Ssl gwreelgtgcc?u P%%féj[%?fl?égjté%%wgo% ’g f eriod HL

and the signals Qlauenl oG (epd eadaal T L he, Sgoong) hopd zgnd alsperiod H2.

It is also p055|éﬂe to read out the signal of only R for a first

horizontal petiggidy mode] thereddraut e Sighat &F SpuG fHes second
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 fér driving the image
pickup device shown in Fig. 20 in the second 5perating
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 puise LS is supplied
twicé. In the second operating mode, the signal of
only R is read out in the first horizontal period H1
and the signal of only G is read out in the second
horizontal period H2. In the example shown in Fig. 20,
since the number of iines which are added in each

' horizéﬁtél 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 eqgual




hori-zontal period H2'. In the exanple shown in Fig. 23, since the nunber
of lines which are added in each horizontal period is equal, the problens
such as a color deviation'and the |like don't occur. As shown in Fig. 25,
in an image pickup device in which the nunber of effective pixels is equal
to (1024 x 1280), by setting (m=1, a, =1, az = 2), the nunber of output
|l i nes can be set to 256. a, and az are 4ﬁternate|y used. Fig. 26 shows a

structure of t vieras cali02d) ,- by setting - tm 44, o ON9 calpimyighdhe
vertical direction of the inmage pickup device shown in Fig. 25. Fig. 27
shows a tim rf ocottgnit fldmedy icdm@pepWesiescd 236 ve the i mage pickup device
shown in Fig. 26 in the second operating node. Portions corresponding to
those in Fig. 14 are &&3i.gr3t ethobys tzhesisaretued eyfenceranyirtal scand their
descriptions are onmitted here. In this case, the line shift pulse LS is
suppl i ed fouPft omeEs ciod ugachHn Hdvei »enttalcglerdiotkction Ha secend Hpgrat i ng
mode, the signal of only Ris read out for the first horizontal period H
and the signaf@ge BACKUE deViegd sbewrf dm tHiey. L8condrilor iZZorsthalwsper i od H2.
It is also possiible to read out: the signal of only Rfor the first
horizontal peft8d AMaTindorodrdydnguuilfessitghdrise dMey i@aasr the second
hori zontal p &igd F%‘..It ig al sQ possible to read out the signal of only
R for a firsttR6rPz8RVAF® FBPFBLALT 18hd 4 TMedd o FeaoRs SPGFATIN only G

for a mode. Portions corresponding to those in Fig. 14 are

(,E designated by the same reference numerals and their
o 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 fdr the first horizontal period
H1 and the signél 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'
iand to read ouf the signal of only G for a second
horizontal period H2'. In 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 pixelé is eﬁﬁal
to (1024 x 1280), by setting (m = 1, a1 = 1, az = 2},
the number of output lines éan be set to 256. a1 and

a: are alternately used,

Fig. 26 shows a structure of a vertical CCD




second horizontal period H2". In the exanple shown in Fig. 26, since the
nunber of lines which are added in each horizontal period is equal, the
probl enms of the color deviation and the line don't occur. In any cases
shown in Figs. 19, 22, and 25, the nunber of output |ines can be reduced

| ess than, for exanple, the nunber of lines (262.5) of one field of the
'NTSC system Therefore, the color sequencg and the angle of view can be
held in the $dn®neelcstlivom 4o thisatveint itdwe faildedtriame afeadiengmmde and the
image 45 pickup signal in the line thinning node can be generated in a
shorter ti neplﬂlfﬁ@ dervd Gemggevpi dhuFigi ASur e Fglgan@ Temicbes di dyimdyed on the

liquid crysta |tor W t hout using a VRAM or frame nenory. The foregoing
specific con 8ﬁ @Flﬁﬁég Prage Spitck Wy igevitbe iimagige pdidkad ment has
‘been shown a an ex and .t he iinvention can al so use another solid
state inage gieé’%ﬁﬁ 52’\9 lanllgl nétadde thensegerd eprratdna M9ds.so have a

structure of ayer el ectr,ode. 4- phase, .drivin Further, as a
mode to drive ?ﬁégggl|8r§FQP8ndFﬁﬁg§°ngPﬁﬁ doviEdd, ié %§ealso possible to

set a third d |n which the read u se.4v2' lied and.
the read pulggggwggrggno applsaﬁle £§§%F g mFﬁgan Qﬁ;%@ﬁ %é descri bed

~above, a St'hésbﬂ@ﬁglgﬁs aQQO mY €t Hcﬁereeso&ﬂtkﬁgscggsebe %pti'ned In the
full-frame i nmage pi ckup nod or t progressi ve Scan and, ¢ase of

usi ng the i NYBRELOPulse LS is supplied four times in each
horizontal period. In the second operating mode, the

. signal of only R is read out for the first horizontal
period Hl_and the signal of only G is read out for the
second horizontal period H2. It is alsé 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 horlzontal perlod H2"., 1In the example shown in

o Fig. 26, since the number of lines which are added in

each horizontal period is eqﬁal, the problems of the

. color deviation and the line don't occur.

In any cases shown in Figs. 19, 22, and 25,
the ngmber of output lines can be reduced less 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




for-a display of the liquid crystal display or the |ike, the inmage pickup
signal can be generated at a high speed in the line thinning image pickup

‘mode. Therefore, the inage pickup signal can be displayed on the nonitor

wi t hout 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 raisé® Further, since the number of
frames is | argeckumesignsl aim 4the adveat agensied ddidd @amosée on of the
nonitor image is snoothed. According to the invention, upon recording,

si nce the i mapngiatanrp gl gnalhastalt spimyed Thus, paie cdnagd pidceuwt her than
the period for witing the image signal into the nenory (DRAM, the period
of tine duriBlfFieiPhane diapltey disspladwtddor ridm thiequid ptaystakr een can

- be mnimzed. Myreover, in the reproduction, since the inmage pickup signal

is supplied WWPHIRF didgiont dedinge & OfRAM por | fochns mémmxyduri ng which the
data is read out fromthe recording nedium the period of tine during
whi ch the display is délfét dPTEUP1EE SR e FIns umnnst of nfhar to the

~case of recardin ..Ig ad%&}hon,,acc rding to the invention, by variably

AT

setting the ct FEGIEN GF V13Fe 1o o hagatbgan gaHEFmtay from

t he canera sign rnacess) ng . ci.rcuit .can be | tiplexed da bit, wdth
of the data 6%%%%¥?§h§b§ o Fhd P GHAC T G sHES se &nother 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-bulse ¢V2' 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 séan and, in case of using the inventién
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
pickﬁp 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




" the  post stage can be reduced. Thus, the signal deterioration due to
crosstal ks or the like can be suppressed. According to the inventi.on, the

cfull-frame operating node of the progressive scan and the angle of view

and col or sequence are held in the sane relation and the inmage pickup
signal of a small nunber of lines can q§ selectively derived and the imge
pi ckup signal 47 can be outputted at a ?gh speed. Therefore, even in an
i mage pi ckupadeenteagef sachatet nanbetioh bifnéhe moeitountiemgef ieut put |ines
can be reduced to a value that is equal to or |ess than the nunber of
scanni ng | i n88°okhRedhe tel evision. The inmage pickup signal can be

di spl ayed on the nonitor w thout using a nmenory of a |l|arge capacity such
as frame nmenory, VRAM 26F0¥@Engike. thej havenkadonmieopi elegersiiggal can be
outputted at_a high speed, a, response speed of the automatic caontrol

appar atus suth"as the atia9% dRLEkEP PhENALKAScHASBeaves: 48 PeERsr | since

the nunber of -franes is large, . there is an advantage such that the notion
of the nnni?%r.}%%g%é?%rgmﬂﬁTh%%? E?FﬁBGg%OFhEeré gntthend&3G n has been

i ted o thab 5 eor aotutubuRiaRt SOUBHT - mERy RGGTPRCRE SAB%and var  at i ons
are possi bl equMAidhide SRl a4y SEQPRPEebRe raBRERART (L Ty, Of  the
i nvention. 48 »
screen can be minimized. Moreover, in the '
reproduction, since the image pickup signai is supplied
to the display device for a period of time during which
the data is read out from the reéording medium, the
‘period of time during which the display is deleted can
be minimized in a manner similar £o 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 cén 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 anglé 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




CLAIMS: 1. An inmage pickup apparatus conprising: a solid state inmage pickup
devi ce which can operate in a first inmage pickup node for performng a
readi ng operation of pixels of a first nunber of lines at a first period
and a second image pi ckup node for performng a readi ng operation of

pi xel s of a nunber of lines smaller tharf%aid first nunber of lines at a
second perio | ffer id first period; jnmage_signal formng neans
for formng gﬁﬁ?#%géﬁgﬁaﬁgﬁﬂ%%ﬁ%%%ﬁh% p e%&gna#h%?efgﬁgd-QBFPdlgtate

i mage pi ckup fewvi s Sl 1N ns_ingluding a | um nance
si gnal formng nenga%’se ?bgrcqﬁ‘dér m n&%a@%i%g%%%ﬁ@% T sthn ?’n%g' ather st
~clock rate ofmaddr gif RidtpuM dt; i said solid state
i mge pickup device, a chrpéir?i (nié'rtall(‘:—:fesr gﬁgr%;kfe Q#%@r#‘?% %&e:‘%rlls‘?%]o?e_f ?ﬁng a

di gi tal chrodisnangalsitgnalr afzsa &IHRGK 9 A fiLsf;clock rate
of said first bit wwdth fromthe out pu%}ﬁ%sﬁlg%e%f&ésafgé%%ﬁ% i'thIgése i mge

pi ckup devi cof &b &elewtisiphexemhieorinayd igll@xid G s digi yal | um nance
signal and said digital chrom nance signal = and generating the nultipl exed
signal on théisasryedf oa thechonaterwhiithdu: HsArd BT} Br a5 said
first clock rate; display neans which can display an imge signal at a
period concel@FA§ §aPAcisEcendhpesi fearst oo yyeMRAM,Olo1Stiad NG J&ai d i-mage
si gnal ; smﬁtghingngﬁans for switching a connecting relation anong said

i mge si gnal °*F6 § #BaHS, Pigkdrdriphay seanbe amdpsdittdstadr iang nmeans so
as to enableh$ $ransf§; of said 49 image si%nal bet ween any two of said

i mage si gnal 'TornfRYS aﬁs?e§%?%3ﬁi§ﬁﬁﬁa Réafbe angosaitdc sootined neans;

¢gontrol nean e initiate a first recordi ng node in which said
solid state éﬁ%ﬁﬁﬁ%cﬁ%@hd%@i%% %Bg?aFBQan°§aFBeng§? CRBg®epi ckup node

and sai d swt£hidg, MRS cHANE S 'g i e_signal form,ng neans and said
storing means for storage %?’s%%ﬁ ?ngg Egﬁﬁgf Pg gﬁﬁﬁessﬂér#ﬁﬁgﬁeans, and
to i medi at etlyersdifs 40 AreBGONL rE6OH AL NG "PHE ﬁgt%@'chfigbd solid state
i mge pickup device operates in sald‘secong I'mage pic uB & and said
swi't chi ng nmeans,tor mmedjeatied Verdcddwi Ng storage of said i mage signal into
said storing neans in said first recording
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.




node, connects said inmage signal form ng neans and said display neans and
di sconnects said inmage signal formng neans fromsaid storing neans;
‘processing nmeans for receiving said i mage signal fromsaid storing neans
and processing said inmage signal to gnerate a processed i mage si gnal
sai d processi ng neans being coupled t%6¢ said storing nmeans by a dedi cated
connunica?i gjnk apart fromthe communication I|ink coupling said imge
signal fo ﬁ%ﬂﬂ means to said display neans; and recordi ng neans for
receiving and storing said processed i nage signal; wherein said i mge
si gnal is1proc ssed and, said processed .i mage signal is passed to said
recor di ng 'rean8"dHPPR 5K APRAZHR GOMRBEYPYi ng mode such that while said
image signal is being processed and said processed inmage signal is being
stored the out putsofifsigte impgespiriipidenigewhich ctagpetidsinadirstdmagsPidupwmedsn sai d
di splay without the use of a buffer. 2. An inmage pickup apparatus
conpr i ¥r performingy jeading apasationead pixpls ok a firstiewilkre ohhinasiat clrst ppied aekain a first
i mge pickup node for performng a reading operation of pixels of a first
nunbersegénd inage pigkupaméder for perfoeminga readibgropbRtios efyinas ¢fraymbpi afllings node for
perform ng a reading operation of pixels of a nunber of lines smaller than
© sai d fimaller thembrid fisf nkmbee of tesat s scantpbepod difttrait fromrseidtfirftpemdsai d fir st
period; inmage signal form ng neans for formng an inage signal from an
~out put signal ofinagaighabfolmitgsitecanefor foagihgahdiage siigal ffen as antputisiprglofsi gnal
~ form ng neans including a |um nance signal formng neans for formng a
di gi t ahid solii sardRagd iclalp detics, shidimbgeGig@akfofming nhninéludiag a hintinanse dt h from
the output signal of said solid state inmage pickup device, a chrom nance
si gnalsignbbforfhing nteaador fodiieQy ARy lnifingk sighal GRS G asicRtesIfg Miadt bitf a cl ock
rate of % of said first clock rate of said first bit wwdth fromthe-
out putwigthOoah tHefoupat SofPbf Aiddofill Stale RS FIEIGH WIS\l Bifomifdde ggnalul ti pl exer
for multiplexing said digital |umnance signhal and said digital chrom nance
S1 gnalfomAn BB Al XMt 88 Qi S kR Der PaBhsd flst dlo@d OCk rate
which is 372 tiné?%ggaﬁ?g§¥§§&ﬁ§§€d fgltlgﬁggﬁe?g?eé %toring means for
stori -4 i . |4 -l ad i I t to display
@%f\ﬁ]bg%n%: gﬁ%}c %@gﬁhm iffe &%ﬂl i stehlél o%?z{x&%dif?i st ab%ﬁpﬁlﬁi‘c@ £ 4

nmeans y an e“signal at a peri cerni ng said second
peri O_g(iultiplciet for multiplexing said digital luminance signal and said digital chrominance signal
and generating the multiplexed signal on the basis of a clock rate which is 3/2 times as high as
said first clock rate;
| display means ‘which can display an image signal at a period concerning said
second period; |
storing means for storing said image signal;
switching means for switching a connecting re[atioﬁ .among sﬁd image signal

 forming means, said display means, and said storing means so as'to enable a transfer of said




swi tching nmeans for switching a connecting relation anong said i mage signa
form ng neans, said coupling termnal, and said storing neans so as to
enable a transfer of said image signal between any two of said inmage
signal form ng neans, said coupling termnal, and said storing neans; and
control neans operable to initiate a first recording node in which said
solid state inmage pickup device operates. in said first image pickup node
and said switching nmeans connects said iﬁﬁge signal form ng neans and said
storing neans for storage of said image signal in said storing nmeans, and

to i med] . ' t second recordj node in i.ch said solid state

i mge p%ﬁ%egél%]g#ué%éegﬁgff g’YOeésetcs?lﬁ 1@3&6&!@@‘;@%@% e ﬁﬁ‘vgg‘kéfpgayn‘i}’a@é‘s’é‘ﬁ@is%i d

swi tchig ﬁﬂgﬁ{lﬁns' 51 immediately follow ng storage of said inage signal
into said storing neans in said first recording nopde, connects said i nage
signal form ng neans .and said.coupl.ing term nal and di sconnects . said inage
signal forning rrecé’ﬁé'olfni‘e&ﬁ? %pﬁfa(lifest?gﬁlﬁga Heshyesordipe srade & whichaaudhsolid state

‘recei Vi{] sai.fﬁl%i vge silgpal fromsaid storing nmeans and _processing said

i mage st gralt Pg% Er°R 1 bgldwaes pickye madg Ard saidayighing sreassioRRECifeans
being -coupled 1o said storing neans by a dedicated conmmunication |ink
apart fPOHTAEE SEB IREneagR and sajcisteringprgangfos stprase plsaid iniagmatnal mspidng neans
to said. display nmeans; and recording neans for receiving and storing said
proces ssé?f“fﬁgﬂ‘@%!sﬂg frammegiataleshift to sgeondaeperdingmode ingvhivhseidsolidistatad sai d
processed inpge signal is passed to said recording neans during said
second FEEOPIERHLEHTA ePEfeTinstid seoppd imeags aickus mradpeandisgid aivittldng ipednsg  pr ocessed
;a/‘?ﬂti sai.d processed inag% signal is being stored the output inmage of said
frage pedistelylipwingstorags of sibimago sigeal iido shidsibang mednk dutaid fivst regeding  a
buffer. 3. A solid state inmage pickup device of an interline system

conpr i $7qslg: coangnts gaid ipage signal Phongsensoas seididisplag hecansand alivgethetts sdd mat ri x
formand into which the lights transmtted through a plurality of .color
filter smpgs signal frming oppens fewin said $thidngmaednscal direction at a period of N

processing means'fc-n' receiving said image signal from said storing means anci
processing said image signal to generate a processed image signal, said proé:cssing means being
(';qupled 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 ﬁ;lage signal;
-wherein said image signal is processed and said processed image signal is passed
| to s2id 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 image pickup apparatus comprising:

a solid state image pickup device which can operate in a first image pickup mode

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




(N is a natural nunber) pixels are inputted; a vertical transfer unit for
transferring charges read out fromsaid plurality of photosensors w thout
m xi ng charges from sai d photosensors continuously arranged in the
vertical direction; a horizontal transfer unit, coupled to said vertical
transfer unit, for generating the charges 52 transferred fromsaid

. vertical transfer unit at one horizontal period; a first signal supplying
unit in which one wunit is constructed by.H(mis a natural nunber) first
phot osensor groups which are continuously arranged in the vertical"

directi nd second photosensor groups of the nunber that is a (ais a
nat ur al g%d’ﬁ% g‘?‘}g"ﬂ‘%ﬁ%‘%&‘gﬁ fg{ argrdingnpeation efpixedpiia nuribenofdines
continu ugﬂ arr. dinthe vertical direction, said first photosensor
groups and's nged in e
SaTet Sheh seid O, s 0 b s sepprsdippsiod ditfecent framm el pe dinth
vertical directiaqn, and which is used for transferring the charges
accumul ated in S%PEF $sn2kiorping mpsanios forginguap dmags sigapldiore an pwplt signalmfisf er
unit; and,a 1,'%lecon'd signal supplying unit for transferring the charges
accunul SEEplidstaleimasepielan devipn saiddmagraigngt oumisg mearsdidudieg 4 lupsharte ansf er
unit, Wyerein said first signal supplying unit and said second signal
suppl yi Hera) frmingacansfee Paming e digital pmgnande signal offe fistladk raieedn dicstbitt 0 cl ai m
3, further . ‘
-width from the output signal of said solid state image pickup device, a chrominance signal
- forming means for forming a digital chrominance signal of a clock rate of ¥% of said first clock
ra.1§ 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 6f a clock rate which is 3/2 times as high as
said first clock rate;
_ storing means for storing the image signal;
a coupling terminal which is connected to display means which can display an
image signal at a period concerning said second period;
switching means for switching a connecting relation among said image signal
forming means, said coupling terminal, and said storing means so as to enable a fransfer of said
- “image signal between any two of said image signal forming means, said coupling terminal, and
said storing means; and
control means operable t_o‘ initiate a first recording mode in which said solid state
image pickl;p 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 signél 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,




having driving signal formng neans for formng driving signals which. are
I nputted to-said first and second signal supplying units and drive said
vertical transfer wunit and said. horizontal transfer unit, and wherein

| aid driving signal formng neans '53 forns a line shift signal as said
driving signal. to transfer said charges fromsaid vertical transfer unit
to. said horizontal transfer unit for a horizontal blanking period. A
devi ce according to claim4, wherein said®l driving signal forning neans
can selectively switch a first operating node to read out the charges of
al | pi XphSediMe YRR} EnY | s ..to said first,and second

si gnal -suppry?ngRﬁ%@?ﬂuégﬁﬁg&géﬁgﬁﬁg g@?%ﬁﬁﬁégﬁﬁ & 31?8?%§Fﬁ5m@%Fﬁing
signal #edseli YirSakd f st .signal . . supplyi.ng unit. . A device

accor di ng. t’ob[gf%gig%l%fn%%ei e%lrfgxrénéﬁ%g ﬁsﬁdnsgm&s)(?oﬁéigfg%‘g'%lﬁﬁd BR8Y%r ns sai d

l'ine shifdimash g {iis A ti as_a whol e for mcontinuous
hori zontal b an‘lné peri 0ds g%mfﬁ§$a¥ﬂﬁufﬁ§rges of (m+ a) lines are

generated for m LZont al riods. 7..A device according to clajm 4,

wher ei n when ong%%{eségl %}eﬁ%ﬁo‘ﬁ’dléeamf“ﬂgém%mg&?ﬁn?li%s PSR W oup T i s
consid .first .pixel, said driving signal, formng neans_forns the
line s ﬁ{:?%sgﬁ%%g{ age %&?@ﬁr@fwm@&@ﬁ“?ﬁﬁq 1R4Rs Sighaly FElprefesangBeass §eipe x el

whi ch i ' I in said certain_ first photosensor group and- is
_ o coupled'f sgfa%gmng means by a ed%ated comrnunigation link apart ﬁ'o%n the F():0111111unication

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 isA
-being processed and said processed image signal is being stored the output image of saici image

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

3. A solid state image bickué device of an
interline system, comprising:

a plurality of.bhotosensors'which are
arranged in a matrix form and into which the lights
transmitted through a plurality of color-fiiters which
are‘repeated in the vertical direétion at a period of N
(N is a natural number) pixels are inputted;

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

a horizontal transfer uniﬁ, coupled to said

- vertical transfer unit, for generating the charges




adj acent to said first pixel in an upper or lower ‘'direction and  the
charges of said first pixel are 54 transferred fromsaid vertical transfer
unit to said horizontal transfer unit fort different horizontal bl anking
peri ods; respectively. 8. A device according to claim 7, wherein when a
“pixel which is included in said certain figst photosensor group and is

adj acent to said first pixel 41 in the upper direction is set to said

second pi xetamsiee re i #€n WY 6D J ' nt_to said.first pixel in the
| ower direction is set téna fﬁ?réﬁﬁﬁg%ff RS S a%e@@ﬁd and third
pi Xel s, wihdrizwapactpdiddie pi xel in which a physical distance from said
first pixel is longer, in a manner such that the charges of said pixel of’

the longer physical adifitaiceigaad QRGeS dnqqlatiinng,hg@bmgﬁ@ sai d pi xel
and said .first pixel are added to the charges of sai irst pixel or

said pixeﬂnﬁﬁi§§i@0m@¢g@ctphySWCmJ(dﬂi@a@cﬁatu&audHQﬁbggmgf§gg@al form ng

means forn&lat | east two |ine shift signals .for a horizontal blanking
period d&AGSRRSER Oheupharyéshokreaconpinebust yt Berhngear inphysi cal
distance.tﬁre trgnsfe{red\frgn1said'verticar .transfer uni.t to said
hori zont al” fr fSFeFaihAt rection pandvseeondcphdtngensor| grougds oder ei n said
driving s{ggahuﬁﬁéni @ Feans forns the sane nunber of line shift signals: -
for each Korizontar g Proli® 852105 A peynEal akewberhgtimes|a m 3.. wherein
Sal d " ] ] ) .
_ -lérge.as said pixel period N which are continuously
arranged in the vertical direction, said first
photosensqr?groups and said second photosensor gfoups
are alternately arranged in the vertical direction, and
which is used for transferring the charges accumulated
in said first photosensor groups to said vertical
transfer unit; and
a second signal sﬁpplying'unit'for
- transferring the-cﬁarges,accumuiated in said second
~ph6tosensor'gioups“to said'vertical transfer unit,
| wherein said first signal supplying unit and
said second'signal supplyiﬁg:unit are-independently

provided.

4. A device according to claim 3, further

having drivipg signal forming means for forming driving

gignals whiqﬁ,a;e inputted to said first and second
signal supplying units and drive said vertical transfer
ugnit and said horizontal transfer unit,

and wherein said driving signal forming means




N differs on each unit basis. 11. A device according to claim3, wherein
said 'Nis equal to a 2-unit period and is set in accordance wth the
order of 2 and 4 every unit. 12. A device according to claim3, wherein
~said Nis fixed to 2 in any unit. 13. A device according to claimi4,.
wherein when m= 1 or 2; said driving signal formng neans fornms ((N a/m
+ 1] line shift signals for. each horizontias blanking period, so that the
charges of the pixels O one line including the signal charges and the

charges oforme apiliabsshfrf Nigrd1Madi 88$4 H@q6qhqk§14§§jﬂ ude the -signal

charges are mxed in said horizontal transfer GE PI CKUP

APPARATUSE A Sex | §a 5T Adliat JUAGE rRIfCKSR; DEYE £ cABFERACE GF Fif DI SCLOSURE

~An i nage glckup device is operated in a thinning node, an Inage pickup
signal is u%%%@e@OFtﬁQntah(ynamsdhystwﬁlﬂlgw&ea/hdyyéoatgqckup i mge is

displayeq%%é nltorlng node). The inmage pickup device is operated .in a

pr ogr essi ReERGY node and the image pickup signal is written into

a DRAM (first recordlng node). After conpletion of the witing, data

conpressed by an encoder/decoder is witten into a flash nenory and the

k nal | nd r rdin
| mage pi ckupssi gna 'asev‘i'c%paéxgﬂd&%%c%od claim 9, gwhereln said .

.driving signal forming means can selectlvely switch
a.firét opergting mode to read out the
charges of all pixeis Hy supplying'the driving Si.'f_ifnﬁll-S
to said first and second signal supplying units and
a second operating mode Eo form the driving

Signal to drive only said first signal.supplying unit.

6. A device according to cléim 4, wherein said
d;iving signal forming means forms said line shift
'5ignal (m + N * a)_times'as a whole for m certinuous
-horizontal blanking periods so that the charges of (m +

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

7. A dev1ce accofdlng to claim. 4, wherein when
_ .one plxel 1ncluded in ‘a certain first photosensor grOUP
is considered as a flrst pixel, said ar1v1ng signal
forming means.forms the "line shift signal in a manner
such that the charges of a second plxel which is
1ncluded in sald certaln flrst photosensor group and is
adjacent to said flrst pixel in an upper or lower

‘dlrectlon and’ the charges of said first plxel are




is read out fromthe flash menory and

decoded and witten into the DRAM and the inmage pickup signal is displayed
~ (first reproducing node). The data is thinned and, read out fromthe DRAM

and di spl ayed (second reproduci ng node). A switching operation of those
nodes is controlled by a data sw tcher and a mcroconputer. Figure 1

54

node; ;=).. The inmage pickup signa

transferred from said vertical transfer unit to said -
horizontal transfer unit for: different horizontal

blanking periods, respectively.

8. A device accordihg'tb-claim~7 wherein when
a,.pixel which is 1ncluded in said certaln first
.photosensor group and is adjacent to said first pixel
in the upper dlrectlonlls set to said second pixel and
a pixel whicgh is adjacéht to said first pixel in the
lower direction is set to-a third pixel,

between said ‘second and Ehird pixels, with
”;éspect to the pixel in which a physical distance from
said first pixel is longer, in a manner such that the
charges of said pixel of the 1onger physical distance
and the pixels locatlng between .said pixel and said
:flrSt pixel a;e added ‘to the charges of said first
. Pixel or said pixel of said longer physical distance,
_(:) 'said driving signal forming'méqns forms at least two
line shift signals for a.hqrizontal blanking period
during which the chargeg 6f said pixel of the longer
physical distance.are transferred from said vertical

-transfer unit to said horizontal transfer unit. .

9. A device according to clalm 4, wherein said
driving 31gna1 formlng means forms the same number of

11ne shift signals for each horlzontal pexriod.




190. A device according to claim 3., . wherein said

N differs on each unit basis.

11, A device according to claim 3, wherein said
N is equal to a 2-unit period and is set in accordance

with the ordér of 2 and 4 every unit.
er o .

12, A device accbrding'to claim 3, wherein said

N is fixed to 2 in any unit.

13. A device accordiﬁg to cléim‘4;._wherein when
=1 or 2,
said driving signal forming means forms [(N *

a/m) + 1] line shift signals for each horlzpntal
blanking period,

| S0 that the charges of the pixels of one line
‘1nclud1ng the signal charges and the charges of the
:Q}X61S Of (N * a/m) lines, which don't include the
signal charges are mixed'iﬁ éaid horizontal transfer

unit.






