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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 steteripmgecpi 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

equal i zed and it is usedrhd ai meémtien k@BQ@eQiEKUQnSéﬂgétﬁﬁﬁ%@ & sjgnal for
IC

a nonitor for a personal conputer. According to a CCD is"used in a

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 ayer two
adj acent lines are read out, the charges of the two pixels which were read

out are m xed® FHETCEM YD Ehidd iqarexaansfer, a conbi nation
Description of the Related Art |

Recently, the electronic still camera is

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

i
TN

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

T

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.




in.the vertical direction of the two pixels to be mxed 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 accunulating tine is equal to
1/60 second, as conpared wth a frame accamulation type of an accumul ating

time of 1/30 second, arhéé’galqgl cgéjpsgéh @ ongjjmge,can be preferably

performed but there is a di sadvant age suc at a vertical resolution is
| ow. Ther ef or eaceghielh @ (FR inke r}@ Spidable ﬁﬁs@nséémﬁ PiSkupnsievige of
the el ectronic still canera. As shown in Fig. 29, therefore, a progressive

scan system i nyiMh ch thaigescclihfl AcH e f oin 1 QQigeranth and;dde

charges of all pixels are independently read out w thout m xing has been
proposed. Accorfli TUB( Gseststttl,a 8y sitnee abidioughof thenslet®i i Diegé ofanh N
vertical resolution can be prevented, in order to output an I mage pickup
signal from the pmeerghlok ye derines] kaut iteeitdats is ddakvastadong as t hat
of the inmage pickup device for the video canera nentioned above is needed
on the assummsuﬂhtﬂhﬁt a hentugzer s piwEien i s they sarhandf are) ock for

- reading out is the same. Mre specifically speaking, an image pickup
~signal at a p(,ﬁrq‘%ibl DfCCH 36 sedordlitmbigemsy ardmnage qhsgurd defelied ezt ronic
still camera, order to focus at the tine of photogr%Phlnqzor adj ust an

angl e of the égﬁb red AP afo S drldptfiame rae nok tBeWp in

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 that
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-




di splay a pi ckup inmage, for exanple, a liquid crystal nonitor is
frequently provided. The liquid crystal nonitor 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

Lo Lhe g dun st AledilPlor Ay oo SRARRS M1 U it St ved

. e
To avoi d such a  phenonenon, as shown d |

moni tor 62, itin&yd§eRS8AY YildhL0NMerd (& i fra_tt/%()b%ec%nw (video RAM

61 (or frame menory). An Inmage pickup'signal at a perio 30 second is

supplied to thepRAM Gk and & neN-in anlace 9812t iRed 0dof . 1/ 60

second is generated as an output. As nentioned above, the I mge pickup

device of theprgegraes sinems Gan fiype 3 isvidedhheqas an iRRgRl Rigkyp device
of the electronic still camera with respect to a point that the vertical.
resol ution is phungimendonever sheWicdrt Fe of.r 36 Fakeal 3 icharged-yigtalorder to
di splay the image pickup inmage to an ordinary television nonitor, there is.
a probl em suchmaoridtora 62RANIE dis @ efoeasa MYEND Y-ohSeReCas Faayrea it teh®ycost s
rise. Further, since the electronic still canmera has automatic control
appar at uses s@clYRad! diytigiefoo&@81) &dntical fapper abmeryaut omat iimaigel s contro
apparatus, auto_white bal ance control apparatus, and the |like, there
occurs a probPéFksipcEigRal gitneepgrped of 8f38nseconputissisgpallield the i mage

pjckup deViQet%%'b%%%’6% 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




response speed of the automatic control is made slow. Further, there is
al so a problem such that a notion of an inmage which is displayed on the
nonitor is not 4 snooth. As a nethod of solving the foregoing problens, a
data rate of the output signal of the imge pickup device is raised. Wen
a clock frequency is high, however, ptoblens such as increase in electric
power consuipid@n, increase in costs of parts which are used,
deterioration in S/Nratio, and the like occur. Therefore, the method of
raising the data rate of the image pickup signal is unpreferable. OBJECTS
AND SUMVARY OF THE | NVENTPORCTESGA R &0éitbadi thentterRE91 M ovi de an i mage

pi ckup appargidig ewdi CA & QUEBUSr afhd MRYBLPI SkIRA1SHENahe Bfag hi gh speed
w t hout |osing an advantage such that a vertical resolution’is high,

t her eby naki i @PVRAKA Cinfededsafy. Beanpl el efbddiemERbsY ey Bpbyi de an

i mage pi ckupvaPiReal apHshidhsMBueR d1ehReREEKIP d1Rge; LSphraorded to a
recordi ng medi um or when data is read out fromthe recording nedium a
period duri ntPRRTERIAdi SIATEFSBf 1 CHdHi PErPRi S yhésP s28at¥5& i ni ni zed.
Exanpl e enbogidsmnbsatByn ho/derac sl iaddStRs e1iedmegeupi ckup devi ce which

can out put i e pickup signal at a high speed. Also_disclosed is an
i mage pi Ckugﬂheﬁg%gﬁ?mﬁ'beor?&t?lggn@? raising the data rate of the

image pickup signal is unpreferable.

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:




5 a progressive scan type solid state image pi ckup device which can
operate in a first image pickup node for perform ng a reading operation of
pi xels of a first nunber of lines at a first period and a second i mage

pi ckup node for perform ng a reading operation of pixels of a nunber of
lines smaller than said first nunber of5|ines at a second period different

fromsaid first period. i.mage signal, form ng peans for form ng an, i mage
signal from an out pﬁ#jpo%lmgs%llg?agcgf‘%’pgﬁﬁ?lﬁi%‘?w Pg‘igpﬂ%@ewtﬁ?tb%ﬂﬁpﬁé\?%é; an
interl ace dis nmeans. whi ch. can display an i mage signal_

Fecel ved. otk PG ARlH RERRTILE §reating apmmiigh e el TS peRbYHE lines a

concerni ng‘ﬁsrgti cé.sgcodswd erj.od; storing nmeans for storing said inmage signal;
swi t chi ng ‘reans Pof™ Weg?,‘}‘ilﬁ’ég%lplﬁlﬁﬁﬁ’é‘&eif?@e@m@ﬁmeﬁmrdoﬂmﬁﬁ@ed@i gnal

form ng nean sgi d display neans, and said storing nmeans so as to enable a
transfer 5‘?"“2’8’1' @ME’E sa1d Bist pyaeher effljnes wha ssbondeperiof didfgeent fromatid flimst i ng
means, said.djsplay neans, and said storing neans; control neans operable
to initi aP&*¥*first recording node in which said solid state image pickup
device operates in said fast image pickup node and said sw tching neans
connects said i magdagp gamal fororing mepnsbaferminglasaage sigoalifidg aransit §ighal of
storage of said image signal in said storing neans, and to imediately
shift to &4 &lishuiate Beageaickyp dede; i n which said solid state image pickup
devi ce operates in said second i nage pickup node and said sw tching neans,

i mredi ately fol | owi agnistlareage tgfe digild, hemg @hih@ARishIaY 8n Bdiod sighA réRReieans
i.n said first recording node, connects said image signal formng neans and
sal d di spfiap saiddnsgesighalifmmimneansatsdetod dmBaRIkIsalaboh@piidey Means from
sai d storing neans; processing neans for receiving said I mage signal from

said storing nmeans storibg nEa0eRS Stbiles Sl ithabdBgRa1Si gnal to generate a
" processed i mage signal, said processing neans being' coupled to said

storing nmeans by a Mﬁﬁgh&%#@f@%iﬁhﬁ@%ic&ﬂl&%e%@ﬁﬁmB%&éiﬂ{ﬁge ssi%xlla(lj

communi cation |ink coupling said inmge signal” formng ans

di spl ay nfoaning radids, 66 AlPiad G ARABK S stdrBEGhathf AW iR 4 DGsRRbELRY 0cessed

i mage signal ; ‘
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 device operates in said second image pickup mode and said switching means,

immediately following storage of said image signal into said storing means in said first recording

mode, connects said image signal forming means and said display means and disconnects satd

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 pfoc@ssing means being’
coupled to said storing means by a dedicated communication link apart from the communication
link coupling said image signal forming means to said display means; and

recording means for receiving and storing said processed image signal;




6 wherein said inmge signal is processed and said processed i nage signa
is passed to said recording neans during said second recordi ng node such
that while said inmage signal is being processed and said processed i mge
signal is being stored the output inmage of said inmage pickup device can be
shown on said di spl"@Pr&iEhoirldt hémgge ofigmabufier PrAFsesed seindsedrid an

i mage pi clgipcapRaBAlMSgE WMRYnhST N9 pads & O @SIHY e S6AN Ay RR 50! ho-Siat e
i mge pickup . device ich can operate in a first |n]1raﬂgje pi ckup node Tor

per f or ni ng’% % E5GPRY BHEHEREnMBRe pF k@t LGt #biie stakfliniBegcopionehess at a

first perimdnangdracsesanthidmegedppekedssmdanhge speAf10riNd RAidqr sackdg
operation %fse pi xel s of a nunber of lines _spaller than said first nunber of
e

08 COH®Pberfgde gt FALENEMRPBNPLEFP f 6 Chedb e | TRYE ynal

lines at a
form ng nmeanst HospioHf MikBoad tHAESeSob@nalbuffe@m an out put signal of said
solid state image piup device; storing neans for storing the inmge signal;
a coupling term nal AW CisicSos@NBL LM ilh8gaNpi KR bpseraftARYPEs tHFPl ay
means whi ch can display an inage signal received from said imge signal

form ng means at a PePTYHFESH¥er THY &P SeLtdrid-a5er iByYe RGKUEhi ng neans
for sw tchenica wdrheekh Ngparalat iONa g Sabge i pRgGQpSheaal tdror ni ng nmeans,
said coupling term nal and said storoi#%&g?ggs so as to enable a transfer

of said iRage S gnal “BREVER FPERTT TR i Wage L ghd ™ SnPhg neans,
said coupinexg dternitnabt @perd oslabfld Sd Wddagdmeangs Gemrtipohodeans operable to
initiate se££g§%in%ego£ggé¥%g 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 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




node in which said solid state i mage pi ckup device operates in said first

i mage pickup node and said switching neans connects said imge signal

form ng neans and said storing neans for7 storage of said imge signal in

said storing nmeans, and to _imrediately shift to g second.recordi ng node in
r

whi ch sai d 8% dPT ST &7 °F gk PiCkdp WA SECOpar HIE Pri&Wp d"¥cond

i mage pi ckigndmedéed andchand sswichiingetbansly ifolrediadeltofrabk oo Nng st or age
of said i j | .into said st.oring neans _in said fjrst _recording
node, conner?agtg‘g zgig%aisr%gﬁggsf%n%ls 18k ﬁitgﬁllﬁ%é“r?s?ngnﬁn Ssa'LaliCid %53& ing terninal
and di sconnmecisding diddengeosnemtad safidr mage reanslf femisa destoramy neans;

processi ng JBANSoLNidLEELYL A S o1 0RO 814N 1 T Al Salgn st Orl NG Means
and processing sai |r5r1age signal to genera‘?e a” processed ‘Phege signal ,
sai d procedsirmgnogerasnshéiray couplsadriog meEmd st ori ng neans by a dedi cated

communi cation link g3patlsdiQmy LhE £QMMIINILGHE] aliidnlimggé'pgj!r?&%lsﬂrgmi mage
signal formng neans to said di spl ay neans; a recordrng ans for
recei ving &lddstering sares roegssedsinmgeidi ghads ailgerdi bo smindrarage
signal is processed 1a0de S8 shalbr Q6885 dJRIR,SH le$nB2 10 3ai d
recordi ng %eans dur.ilnggesai%lasecond.r%%or inggrr_o e .Sl],:l)g 1?tht eldlog sai d

"i mage si gAaFdi LoPEINHePRDAEs sededhertrd ¢oproeberiddn Aagk apatalfrps bei ng

stored theneUtgtuniBREERT15Al GolPROCy RiGKURPNIEY| £&nGaN e ShP W0  Said
di splay without the use of a buffer. According to a first aspect of the
present in¥entdsh dicRére qeans; and

recording means for receiving 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




provi ded an i mage pickup apparatus conprising: a solid state inage 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 pickup node for perf,pérri ng a readi ng operation of

pi xel s of a nunber of lines smaller than said first nunber of lines at a
second period different fromsaid first period; inmage signal form ng neans
for forni Freratng dhednyitiplexed signg] eththe bastaf asdagh sdte whichds 32 §wkd o highatse '
i mge pickup device, said image signal form ng neans including a |um nance
si gnal fé?lﬁiﬁﬁﬁc}%hﬁ%@for formng a digital |um nance signal of a first
clock rate of a first bit width fromthe output signal of said solid state
i mage pi ckup devi cedisplaymeansiwhacicmn disphglan frdpgisipgal a0e pasod oncefigdaiy a
digital chrom nance signal of a clock rate of 1/2 of said first clock rate
of said fiseoondperiodpi dth fromthe output signal of said solid state inage
pi ckup device, and a nultiplexer for nmultiplexing said digital |um nance
signal and said digbrﬁr@medm@‘diﬁsﬂﬁﬁﬂgﬁaiaiixﬁi%ﬁgﬁ@l; and generating the

mul ti pl exed signal on the basis of a clock rate which is 3/2 tinmes as high
as said first clocdwitchingmein Rk a¥itdMBadpcottictilly ftiot aaRhgYai Bl BgS ST gnal
at a period concerning said second period; storing neans for storing said
| mage si gfiaininganbdns,eidgligPRa HhednS) and Wil SOHROmBars O REGen M. § Rhufk 8F5aRITONY
said i mage signal form ng neans, said display neans, and said storing

3214 i mmge o onal Tormng meane ameERifal fAEAE o0 SRR HRaddl ©f
h}_‘a"'énsl ; gst(_\ring(;J means; k ' , P : ’ | ’
cqn!rol means operable to initiate a first recording mode in which said solid state
image pickup device operates in)said first image pickup mode and said switching means connects
said image signal forming means and said storing means for storage of said image signal in said
| storing means, and to immediately shift to a second recording mode in which said solid state
image pickup device 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.




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 neans connects said imge signal form ng neans and said
storing neans for storage of said image si¥gnal in said storing nmeans, and
to imediately shift to a second recording node in which said solid state

i mage pi ckup devi ce GFEPaEERII nt]ai d see6Addi mageept ckap nbe andesentd

swi t chi ng MBaBsciod Meghatel yid ol bowir@ast %rnageinggesaiﬂcikgggeﬂﬁbgp@ug nt o
said storing neans in said first recording node, connects said i mage
si gnal for PRI HEEHE and said di splay neans and di sconnects said inmage

signal formng neansy {4:0M $@hde SideNg i FRANSIeRIRCRESLNG MRS r SO in |
“receiving said image signal fromsaid storing neans and processing said

i mage si gndl Tt lgeNers Bl AR Sedssker infadersinhat  rosdiag prrAredPRgOFreans
being coupleshd @rsai @i siOHRBIENS i sadedi £at8d seeMBY NI AL 9BcbhdkK
apart fromthe comunication |ink coupling said inmage signal formng neans
to said di SPREY BEEHE; MR fogc BREF g iiaRs Feetire c@ievrhicamf #ispingSaid

processed bhnmageyi gfralindhemtilnesainhd rage 8igoalnirdepr 9£€sisRE apdasaid
processed image signal is passed to said recording neans during said
second rec?)‘?%‘?g‘ﬁjgp d8d s SRRt WM Sadsl §irPhgeEiognal is being processed
and sai d processed iimge sigial ficambel Ngeflorred Eheny Rut i hd®Y e i¢hasai d
i mage pickup device can be shown on said display wthout the use of a
buf f er-. 7b§r‘%b@6’r 8?5@“?&%“’3208%%58%1%57 pregemt i SIeAET bYS there s
provi ded asmidrdgegpi SkainlagpanahdSnea@@MPhtBidigic @ 30highriicakeghdmge pi ckup
devi ce whigh can operatge i a first ,ir i ckup mode far performng a
Feading oper BTN TeRnS HiofelS RIS F (L CRUNDEF TGP NEZ Sk O% fi F 51 per od
and a secoricbck mage @f ckujiraodeid oridpar fosmi 1t auteadi signepebat s oid of

than said .first nunber of |ines at a

pi xel s of soal'%ug?el;eq a! i ne%cﬁlrlm‘g:! SH ) .
second period ditfefent fr &M SH TSt PeF %O&}lqaﬁﬁaesjsq’bﬁalfof%}?ﬁ ng neans
for form mpaars fragfosiignalk 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




froman out put signal of said solid state inmage pickup device, said inmge
signal form ng neans including a |lum nance signal form ng neans for
formng a digital |um nance signal of a fiest clock rate of a first bit
width fromthe output signal of said solid state inmage pickup device, a
chrom nance %ghdmaper il Feansnd areshner Ahdgeai ddisgptahg oteeasi fiance si gnal
of a clock ralsnb of/ 2 0f 188k Ligish qhookidale hoSpiahd i Lah byt width
fromthe output 'signal of said solid state I nmage p?c up device, and a

mul ti pl exer ¥&ediaretpl Biftgtead dsehYic arcprdinanede signdlicindaidaid

di gi tal chrofdmanceass dhglgcapdcBeNiAticRdoboe vidl tLpkexed e ShanahQn the
basis of a clock rate which is 3/2 times as high as said first clock rate;
storing nmearSIFYP BPDFiHY tREY] HEeCsingnBrany compiiate erfalagringi ch is

connect ed t osidlirspkayr sERNSUBE Cdh N dhep! &Y AR LbIRYS riighalinak, Ay peri od
concer ni ng rﬁii;afi d second period; swtching neans for sw tching a connecting
relation a L5 &P T g me g nafo TGS n§2 F dieges ai ehalo Jsrag It B afisnal |
and sai d st ofidgafi@ansusEd ngs t&menablagqaqt § sfeet s 0f a s ithal@agegnsi gnal

bet ween any two.of said image s,iégnal form ng neans, said coupling
termnal, and*&§afd BtHH rjr:ﬁogreiﬁs, g 1B8nP¢ YIS ‘means operable to initiate a

first recording nodgrddesehhghn&aidl 130! kdcstAlR LHRYE SKURGHEYI £&m
operates in. s |dtf| rst image pickup node and said, sw tching neans
connects 7c %4 gtPhHYe "$PGRat Y ARG S MRANR IEhdmaaR £ ianri K R teor
storage of saiptocsRYed Sin@oal sidh31 dashopidkIBBARSHe MY HeQngl BOBSH AL el y
shift to a scecond recor.di ng node in which said , ) )

: O sald 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;




solid state i mage pi ckup device operates in said second i mage pickup node
and said switching neans, imedi ately follow ng storage of said inmage

signal into said storing nmeans in said dirst recording node, connects said
i mage signal form ng neans and said coupling term nal and di sconnects said

i mage signal form ng ABaNSodt-0misahdrst OHiRg BB@MSSa RLOERsSi ng neans for
recei ving said i,mage shgﬂgl from said storing neans. and processing said

i mage si gnal VT G8hel B TS pPoLesk¥d IeRaHRESIY ke, CRAT Drocessi ng means
bei ng coupl edranisdespédl [icar ithg vtEBfiSCAY tRageicaied songami cation |ink
apart fronh§he co nication link coupling said image signal formng
neans to saié”&FSBng BfEd?SY and recording means for receiving and storing

said processed inmage gigdelsigaer shib ALY LRGeS SigNah b ALAGessed and
said processed i mge signal i's passed to said recording nmeans during said

second recor8i TYTHFHELEUCRY thal™ Wi £ enaditdli Rragees)i diastis  being processed

and sai d pr pressashsolBgeoshHNalidhs abei fhiSHokeS) v theQkRul, ivRge of said
i mge pickug devi ce ¢can be shown on said display without the use of a
buf fer. AccOPEFHGY §LaStH ™ ashEeroRt RIREOprPRSRNtITIURGeAEi B there is

provi ded a aohbeék shateisn@gen QisClupatend 1CQumBlr Anciinisebki DEry St em
conprising: _a plurality of, oto?ensors which are arranged in a matrix
formand i ntd W SH*BhePFTgift &' Prafl it EEERFOUYH Ya 22pPged iXYy of col or
filters whithe arexrtiepeafietbdiionhethy efirstabnhdtsenidoan gabugs patd od of N (N
is a natura{hnunber gigels are inputted; )
€ second phiotosensor 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




a vertical transfer unit for transferring charges read out fromthe
plurality of photosensors w thout m xing charges fromthe photosensors
continuously arranged in the vertical direction; 8 a horizontal transfer
unit, coupled to the vertical transfer unit, for generating the charges
transferred fromthe vertical transfer unid at one horizontal period; a
first signal supplying ynit in,which_one unit is constructed by m(mis a
natural number) first ﬁgfogeﬁﬁo? 8488 IR SEOMERG Ruousl y ar r anged

in the verti i .L.on_and_second.phot osensor groups ,of the nunber
that is a (a ??hgg%ggﬁégﬁ RgnggrfmgPaégeQ% P_r%ge g?vﬁ &1fP%el period N
bhot osensor gr oups. ant TtHe 2etond BRACKSERES ol bld TarSoUPLE, Akt 8 y
arranged in EhRe¥8rkigakidi L ca Leh.i fQr ransferring
t he charges accuﬁulateg %n %%g&%%?g?g gggpg§§n§8?°§§§§85%90t@ﬁe vertica

transfer unitemﬁadiﬁeﬁgcgﬂdtﬁégﬁ§$e§gpghying unit for transferring the
charges accunul ated in the second photosensor groups to the vertical

transfer unit, whereinrFife 3iistasbupak auRRk¥MNGrUBI hodRdohhessgcond
signal supplying unit are independently provided. The above and ot her
objects and fmaltipbenér exariptecandodi seghalwpbkbcbesenp appanes; fromthe
' - i 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




followi ng detail ed description and the appended clains wth reference to.
~the acconpanyi ng draw ngs. BRI EF DESCRI PTION OF THE DRAWNGS ------ ------
9 Fig. 1 is a block diagram showi ng a construction of an enbodi nent of the
invention; Fig. 2 is a block diagramof an exanple of a camera signal
~ processing circuit according to the enbeginent of the invention;, Fig. 3 is
a block diagramof a portion of a multiplexer in the canera S|gnal

processi ng c??%ﬁFFUCtEPB Oﬁ P8 8XBRBéR @ifagPadirogcarickampldevifce t he
nultiplexer n chart ,showing the operation of the
mul ti pl exer: "Rt gh %a?sbﬁ BF%@k |5B?aﬁﬂ¥ﬁ8ﬁﬂﬁ§'a connecting relation of a

noni toring node in the he I tion, gh 7.s a block .

nt
di agram showi ng a conﬁ%%tlﬁg +%I3P|8ﬂ 895 fP 8P VaEYr 'ﬁ&lﬁﬁdé in the
nbodi t t Fi | h
connect i n q& L% fnofg b?§e1 ! reco%%?ﬁﬁ ch ghagaggb§n§%%$ nt. of the

connecting re {at i on a secon
invention;, FRi&g,i& 1S a block diagramshowing a connecting relation of a

first reprodu0|ng hode in the enbodinent of the invention;
' Fig. 13 is a schematic diagram showing a

- structure of a vertical CCD in thé example of the image
pickup device;

Fig. 14 is a schematic diagram showing bus
.wirings of one column in the vertical direction in 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




Fig. ‘10 is a block diagram showi ng a connecting relation of a second
reproduci ng node in the enbodinent of the invention; Fig. 11 is a diagram
showi ng a schematic 10 construction of an exanple of an inage pickup
device which can be used in the invention; Fig. 12 is an enlarged plan
view showing a part of one pixel in an eganple of the image pickup ’
device; Fig., .S @& _schematic,.di agram show ng a structure of a vertica
CCD in the e§§%§P§ ?F%%ﬁg ?Hag&g'pi up device; Fig. 14 is a schematic

di how b bl | ; |, i.n t.h ical di ti in th
cxanpl© of the i nage pEoRip devicd WIGAT (REnd Fon s ERERRATE

AN,
=

L

di agranms shew pgcanyaxanpk d t her. exanpl f an array of color
filters mhich'areeusgdéiHBéﬁgﬁgxg%gﬂén%ﬁl%ﬁéﬁRi?ﬁge pi ckup devi ce; Figs.

16A to 16C are timng ehgrtsof 95 aquﬂéﬁéﬂ%gEaﬁhgﬁé#”§ﬁ§W%£§ exanpl e of
Cc or e
t

the image pickup device] Fig. 17 is a timng riving pulses
of the imageapbekdp Sp¥LEeikNekbfip1ttofFia@s imkA ematic

di agr-ams showi ng schematically potentials of vertical CCDs in ' the exanple
of the inmage pickup dévige;23 is a diagram showing bus wirings of
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




Fig. *19 is a schematic di agram show ng a specific exanple of the inmage

pi ckup device; Fig. 20 is a diagram showi ng bus wirings of one colum in

the vertical direction of the image ii pickup device in Fig. 19; Fig. 21

is atimng chart for driving pulses in the inmage pickup device in Fig.

19; Fig. 22 is a schematic diagran1shomﬁn%] anot her specific exanple of an

i mage pickup device; Fig. 23 is a diagram showi ng bus wirings of one

col umm in t hi@ia) gneratrd i Bremoftha elnagy ol ghuk upediewe cleo ittheFi g, 22;

Fig. 24 is a_timng chart for driving.pulses of the inmage pickup device in

Fig. 22; FigliBidk reihdtand titagr am showing specific further another -

exanpl e of an inmage pickup device; Fig. 26 is a diagram show ng bus

wirings of one colum in the vertical direction of the inage pickup ‘

device in Fig. N | i m t for drivin | ses of the

| mage pi ckup deﬁg@ﬂL%%%é%ﬁﬁﬁ@ r&% L REERRRD & &E@lﬁﬂﬁ%r use.in

. explanation of a conventj | . pi device:. Fig.. .29 is.a schemtic
diagram for use in exppgkggﬁgﬁhb glégﬁsgﬁif&HﬁIﬁPﬁﬁbé%ﬂﬂcgﬁﬁ’&EVice; Fi g.

30 is a schepRlics iHARORPSHIPMING Fith reference to the drawings.

Fig. 1 shows a whole construction of an embodiment of

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




. detail herelnlater

rel ati on between an out put of the image pickup device and a display of a
ligquid crystal nonitor; and Fig. 31 is a bl ock di agram showi ng a

construction in case of supplying an inmage pickup 12 signal generated from

the i mage pickup device to the liquid crystal nonitor. DETAILED
DESCRI PTI ON OF THE PREFERRED ENBCDINENT?_ An enbodi nent of the invention
w ll now be escribed _he |l ow with" reference to the drawings. Fig. 1

shows a mhol8988ﬁ§§?ﬁc?F8nr8? A8 nBYdPNERPSEFUCERRD] R¥eAt i on. Reference
| 101 . k d h .a CCD. Th
2E£F281 is §§9?%§§E§d§ a L n%?%gbfﬁgec%gﬁﬁlﬁgep Vggﬁﬁii&lﬁgiﬁgpy colbre
filt t | Lk L b pl ai d
etail | Comkeﬁg%% e s it csientho,n 80 oo SrupRRsoheaB PR rot f g

pi ckup Wde)d@‘fe@ti%'gik@ﬂ? af@%agﬁiea aged' nﬂn%&c_ﬁgsgggg §L all pixels

(progressive scan out” m Xing em and an oper afi Second i mage
pi-ckup nmode)p e@foﬁméﬁneotébﬁ@t@ﬂ A'gAihi PR QEEbH@ hEQ {;eEnognerating &

. signal in mhlch t he nunber of lines is reduced operati ng nodes are

sw tched by lsohhibhésagor & rwjgecgenezaa@@inlﬂg sta ALRELEOMBY £5105. An
object light 1is inputted to the CCD 101 through a | ens system 100. An

out put si gnan ofutdreatlD dfdriwsrsupphtedl.t oan savphe HobHadndrAGEeci rcuit
(hereinafter, sinply referred to as an SSHAGC circuit) 102. In the full-
_ S/H-AGC circuit 102 is supplied 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
ciréuit 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 construction of the signal

processing_circuit 104 will be explained hereinlater.




frame reading node, a tinme that is required to read one image is equal to
1/ 30 second. In-the line thinning node, it is equal to 1/60 second.

- Sanpling and hol ding 13 processes are realized by a construction of a
correl ated double sanpling circuit- and an elimnation of noises, a .
wavef orm shapi ng, and a conpensation of defective pixels are carried out.

An AGC proce IS erformed to.control 18 gain in accqordance with a
bri ght ness oﬁ%gnc g%@@FptAségpﬁli%SaFQBVEG%@FoFPeHuﬂGﬁplﬁﬁ Artemdy ¢

aperture con I : signal of the S/HAGC circuit 102 is supplied
to an A/D co%@%r 8@%1%8§%%k'digital i mge pickup signal in which one sanple

(R consists of ten bihﬁfgﬁeﬂggeﬁﬁﬁ ?g%rgpgtggggﬁgﬁa%gnverter 103. The

digital image pickup sign I'S supp anal processi ng

~circuit 104 ﬁﬁc%oc6ﬁﬂﬁkégPE59“c8£F981hEhﬁi59@5%;_528cgkgﬁ%t processi ng

circuit 104 includes: a digital clamping cir umnance si gna

processing ctbAdirbl 8iGHEOMEAGACEhe ShYRRbcBRARESS! DB5CH ECUIpI13R LUt ] i ne
correcting <circult;. a def ect conpensating ¢circult; an aut aperture

control circtbtthanlankosioces TOOIrah eThbeWbhicafoduie Waide thal ance
correcting circuit; a nultiplexer of a conponent signal [digital video

signal sanptedeby aigaapl pngeéseimgneyrohia 104j 0agll 4 tikmingl (V:
| um nance signal, C, Cb: color difference
controller 107. The timing controller 107 is
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.
. Bs an'exaﬁple, the number of horizontal
pixels of the CCD 10i 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




signal s)]; ‘a sync signal generating circuit; a timng generator; an
interface with the mcroconputer; and the |like. A nore specific
construction of the signal, processing circuit 104 will be expl ai ned
hereinl ater. The conponent signal is converted to nultiplex data by the
mul ti pl exer. Reference nunmeral 105 denot the mcroconputer for
controlling signal processes., control “Signal  fromthe mcroconputer 105

is supplied HEFTHREPENS 5&¥ﬂﬁxa§ﬁ1ﬁﬁ Teshit® vOrenkl®BRY the canmera
control Ler _1o7rolasienbr: epiiote wllish, GRSt et rid cocep
Sl gnal of |t hara PR RLEt e RO ok WD CHRPGRLEE Pobtele bar 1o
generator 108 P IRS EPhg c8b A o T P ha£eed SLAORAL 1480 o1 e

the cl ock Meikamatihasehasl plYEK and Hmpldisl Qiher S ALK cigcu t 102

A/ D convertér 103, and canera signal processing circuit ~104. ‘The timing

generat or 108ealspuiieensaadcitaek 1342 . MCK of a frequency that is 3/2 tines
as high as that of the clock MCK fromthe clock 3MCK and supplies to the

camera signal processi Bggci Bcshbwd0dn Axkaaplexamplihe tdandwaher grofl
hori zontal pixels of the CCD 101 is set to 780 and MCK = 780 fh
 processing circuit 104. . In this example, 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




(fh: -horizontal scan frequency of the CCD 101) = 12.3 M1z. A horizontal
sync signal H and a vertical sync signal V which are generated fromthe
canmera signal 15 processing circuit 104 are supplied to the timng
controller '107. .Driving pul ses generated fromthe CCD driving circuit 109
of -the timng controller 107 are supplied to the CCD 101. The driving
pul ses include a vertical driving pul.sel6a horizontal driving pulse, a

h

read pul se, BAGCEREPIKEITEPSGE 31ShowdNaRudddms eiradtd amdramad gnal
processi ng cilLcui 04..1n this exanple, .a construction in case of

i ncl udi ng thgogﬁ?é éﬁe?PﬁrQutééﬁ?rSggEﬁﬁﬁﬁqgi9§§ﬂﬂiﬁmlﬁﬂnl%ﬂqﬂﬂﬁ4ﬂty of
expl anation, .the _d cQmpensati.ng, ci rcui,t, auto, focus contral circuit,
and aut o mhiFé §3|§ﬁ§§htcggggéii§5 gp?c&FF“&F@CﬁbF%ﬂﬂ%%mpEQQﬁ%ﬁ%Qﬂ i mage
pi ckup si gnak; heth, of 10 bLts. fr he A/ copverter. 103 is supplied
to an operati%gég?Fggg? ?gzaﬁtﬁQgEgﬂ Sggkéﬁ&aﬁlgrangﬁﬁb3&?%%&%99611;. When
the CCD hassigrhee ?ri§35¥r§958rf£bht€5§1 A 5 3 dgyf%ﬁ#%'lf%gbtﬁg i on of
three primary color signals is execute Sy the operating Circuit’ 112, so
that a |uni nepgeecsiggakiceqpencah A0H e8hehodi Hhislente o ¢aah conponents
are formed. The | um nance signal conponent is suppliedto "a Ium nance

. signal processatgorictuttitl3anadtng 104kl bRe §aCN@elldng nCitheuit 114 and

the color difference
chrominance signal processing circuit 116. The color

difference signals Cr and Cb are genérated from the

AN
W

chrominance signal processing circuit 116. The
component signal comprising Y, Cr, and Cb is supplied
tb @ 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 qircuit
118 is provided. The horizontal sync signél H,
vertical sync signal V, a clock, and a timing signal

are generated from the generating circuit 118 on the

ST

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

aperture contrel, an image pickup screen is divided




si gnal conmponents are supplied to a chrom nance signal processing circuit
~116. A gamma (y) correcting circuit and the like are included in the

| um nance signal 16 processing circuit 113. An outline correction signal

formed by the outline correcting circuit 114 is added to an output signal
of the lum nance signal processing circuj4 113 by an adding circuit 115.

The | um nanc ed fronlthe a circuit 115 Ay
correcting c?lr%%lstgaé\l%f—é%% ?ér/oﬁe%}?%ﬁl‘?n gg AgEnPLEKUP] Pégpﬁ‘l and
The col or difT erence s e e PR ar Z%%ﬁwﬁ?ﬁﬁgﬁf' Aener EAFBm nance
si gnhal processd i p1li11.'6c he. sin and
Cbgl S sEppI i ed gt}?%&afm% pl exeedr 1#%%2%%?%%%@ %ﬁgngéhflﬂggﬁ%’agby t he
mul tipl exer Hikasiwiido be ot aidedhefgynager and a nul tipl ex conmponent

signal is generated as an output of the nultiplexer 117. A timing and sync

signal generating ci r cuite ik dconphovd fleth s TRechprégopi @l sync signal H,
vertical sync signal IT, a clock, and a timng signal are generated from
t he gener at i @gaimchstti ol 8lagma ttﬁne:omsltsl@fséf@plpp@ M. aRef erence
numeral 119 denotes a serial /O for an interface between the

m croconput eeXeIB-eEnd caigihd isiggwale pridcessiag e caddud@¥at Ref er ence
nuneral 120 denotes a detecting and accumulating circuit. The |um nance
si gnal corrpoﬁ‘é‘ﬁtaf an operation to obtain the 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
multlplexer 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




formed by the operating circuit 112 is supplied to the detecting and
accunmul ating circuit 120. In case of an aperture control, an inmage pickup
screen is divided 17 into a plurality of regions and the imge pickup
signal is accunul ated every region. Accunul ation data of each region is
outputted fromthe detecting and accunulating circuit 120 to the seri al
/0 119. The m croconputer 105 receives tge accunulation data through the
serial 1/0 1926 ghahtekitest bighwesghvnahropéreti wathothehelackuddRat i on
data, an operation to obtain the sumof the weighted data of the
respective_r@SKO&%}O%kg%ﬁe@afrﬁﬁuﬁﬁcﬁnthéﬁeiﬁuBgZCﬁhmﬁgla§i§ﬁ§h,aand t he
i ke. By the_, generated aperture control signal, a driving notor of an
aperture conFP%lcf?%b %@the Feds 4y3hewP180cPEstapriéarand ene tining

troll 1 I ' 1 ‘ trolled. An elect [
Shuttor (expouinEe (1 heyiF b PLATRR Y7t neTkpaHGCEBNEBR 417 107, A
Juppl i 80 11 orPEREL SR o ST oTRI b S ADECT B  hEL dbbete g anBcaCtuRiRat i ng
[ it 120 pugh-d he; ' ‘ i yidi tterncor. the lik
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As shown in Fig. 3, the nultiplexer. recer ves m nance srgnal Y

and . selector 121 is supplied as a serial input; a register
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

i
0y




chrom nance signal C each having a wdth of eight bits and each of which
is synchroniZzed with the clock MCK and generates .a nultipl exed conponent
signal of a wdth 18 of eight bits which is synchronized with the clock
-3/2 MXK (clock of a frequency that is 3/2 tines as high as the clock
MCK). Fig. 4 shaws a construction of an jgxanple of the multiplexer 117.
-The multiplexer 117 conprises: an input selector 121 to sel ect one of the
T uni nance si GFAPEeandohr 6fi ARACBaBP§AaLOCreapshilf to Legisterel?? to which
the. signal selected by the input selector 121 is supplied as a serial
input; a regifStd (EPx3 exsmpiech Yoar 814 &2, 0¥ hueE BPUL heamplés. regi ster 122
are | oaded; an out put %,qutor 124 to sequentially select the data | oaded
inthe register 123; a ?@gi%élrt splectOindetled &t Fae Futgsutss@sedor 124;

a selection I f,orm.ng.circuit, 126 to form.a _sel ection pulse SP1 for
control |ing F%ge?%pﬁieﬁéfg§P8Pszfaf A% g 1E5veve€ ted a sel ection

pul se formn LrGui to orm.a,sel ectign pulse SP2 for controlling
t he out put §§'§€?§P 1 %EFFoﬁpﬁhgngl58kS§ﬁ§“%tﬁ%§h&%ﬁqmﬁ9§9q? &k Each

regi ster cor pgsSpaRds o0 193k Q%e?égfqthTh%fc%%%@&f?b%@%?fg%%dS s a tining‘

chart showi ng the operation of the nulti'pl exer | above. 3MCK
denotes a cl QﬁEprie@ EbeQH%nQHi¥lﬂaEeb§sftlérr.egLZtZ'.mo'g?hf;éss Risgh ;,i%fesr
ata

frequency of the clock MCK. Since the um nance and “chrom nance
signal C arelfbefetches the data selected by the input selector 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.SPZ having a frequency
of 3/2 MCK.

The output selector 124 séquentially selects

samples from the register 123 in accordance with the




conponent signal of the (411) system synchronized with the clock MK, red
color difference data (for exanple, Cro) of one sanple and blue col or
difference data (for 19 exanple, Cbo) of one sanple correspond to

| um nance data (for exanmple, Yo, YI, Y2, Y3) of four sanples. The input
sel ector 121 is controlled so as to selggt the | um nance data at the high
| evel of the selection pulse SP1 and to“sel ect the chrom nance data at
the | ow | evePTER&Er 86f YorhEircYock Y8/ Fmoiend Cl eyl Tael Rasiheotnthe regi ster

122. The shift ister 122 fetches e data sel ected by the |np
sel ect or 121565ﬁ8%§8P| Pﬂ?esﬁp ténphéﬁF%ﬂ%ﬁﬁd“ﬁai&-5A$Qﬁ% @F of the

register a first stage of iftr S 22 es I| e Y-i

Yo, Cro, g%e S‘?glpq Téﬁtrﬁ < Cof ‘?‘%e“g'ﬁl ]lreé‘@cg e | oaded
into the reg 1 Le tim cloc /4 NCK A

peri od. of th%%ﬁ%}:k%%/ hgﬁ%%gl S s}fff%}n[ %rl}lées ¢ s Q? a peralgé: aé?ez MCK. A
phase of "thegngl gekel/ 4¢ I$ se¢l e¢ted,.so at total si x sanples of the

| umi nance data an golorhgg?fgfegée%Ea?ggmh H are - concerned with each

other are Lransferred khamiheipsiibl N9gi Shpigk2? (b Wsgaist er 123

Fig. 5 shows values of SO Si, and S5 anong values SO to S5 of the
registers 12610&hefﬁaqﬁéhbgnofpuhéed&%mf&@npltwéwftrell%@ neuRdss Mdie cl ock

3/2 MCK by ‘'using the clock 1/4 MCK as a trigger, thereby generating the
sel ection putsetﬁPthaqhagcg bfegUenmygK that is 1.5 times as high
o ' as the frequéncy 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,_iacrease'in electric power coasuﬁption of the
" DRaM 141, ana 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




of 3/2 MCK. The output selector 124 sequentially selects sanples fromthe
regi ster 123 in accordance with the 20 order of Yo, Y1, Y2, Y3, C, and Cb
on the basis of the selection pulse SP2 and the register 125 fetches the
sel ected sanple. Therefore, the multiplexed conponent signal, is generated
fromthe register 125 so as to have theggrder of (Y, Y, Y, Y, O, Chb). The
mul tiplexer 117 changes the sanpling. clock frequency of the data fromthe
frequency of IENHISTY fe Iy éﬁug’cﬁﬂ@ﬂf Sezaudikedhat The tdhndness: as high as
t he frequency ,of NSK, t hereby converting into the nultiplexed conponent
signal havi ng *@RldfRHSPe eeds a5 [entHEONEss ébRer & st vl tadbifoer 117 is
not provided,.and the | um nance sk%naL Y and chrom nance signal C are

outputted in par AFEEE SHETGA RTOCETEAREC £1cyrsl 194an@ & nance signa
o 00ess ng chPAERCt1g70 | o ThT GoERs 8 iEPER IRD. RAfer 0P Wiings | o
that | s reaulradt or CeREo58 d CoMtRenga Y, ShobBe SAREE % S of data of
4D, noreasE oy ag e ous MCans dni T og toP ot e EDRRRPER YL e 11 ke
~occur. By prevhdergihfeciFhitphgyerotlioffelRengUiRd! Skenhtt he signal

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




processing circuit 104, the occurrence of those problens can be prevented.
Returning to Fig. 1, the enbodi nent of the 21 invention will be further
~described. The conponent signal mnultiplexed as nentioned above is supplied
from the canmera signal processing circuit 104 to a data swi tcher 130.°
The data switcher 130 has: an output point a connected to the output of

the canera si rocessi circujt, 1042 an inpu i nt copnected to a

converting ci%%ﬁﬁ%m +5%¢ éﬁﬂﬁ%%:ié}tqﬁg(ﬁﬁhﬁﬁﬁgﬁ%eggﬁﬁﬂ%ﬁeFnf%rthree
rimary col orgy.si : . an 4 nput tput point c connected to

Fecor d?/ng ancijaseragp@ggjurc ! onO%datfaO]_%uls %%U.PC%( g?rét%n%?&?ﬁ/e TEPR=E 517\7?% cher 130
is controll eq)fbprﬁgjg(Mr}@l%tﬁ%ﬂ%gﬁ{ojfsct rgs’%%ﬁ(ﬂggj) 133, generat ed gBSt |hﬁ

basi s of key operations or user. m CT oconput er’

Fig. 1is micynheit@d ded dHy Rudpindlad Qudildn dithopah not -
shown, a mcroconputer is provided for each a control of the recording

and reprodugidng opemhatgrons ARd e tC ¥Y¥diGlg W thes Wde capparatds and a
comuni cation is perforned between those mcroconputers. Three prinmary

col or signal £hk, JBEGakGBbegenecateddy e Lwmeidd Neediryi tod34 are
supplied to a television display apparatus, for exanple, a liquid crystal
di spl ay 135. eHagpdieckap filmmsde memodiys A4y ethdyan titetdi fude gigtst al di splay -
135. The liquid crystal '
shown) are connected to the encoder/decoder 142. The
operation of the DRAM 141 is controlled by an address
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 image pickup signal is

coded and written into the flash memory 143 and




di splay 135 displays a color image by a noninterlace systemat a period of
1/60 second. A nenory which can be accessed at random for exanple, the-
DRAM (Dynami ¢ 22 Random Access Menory) 141 and an encoder/ decoder for
data conpression, for instance, an encoder/decoder 142 of JPEG (Joint

Phot ogr aphi ¢ Experts G oup) are connectegsto the recording and

r epr oducti on,, us. .14Q. A high ficient coding of a system other then
t he JPEG can %%bg ggcﬁggﬁ. REPQEngggﬁt 'euﬁﬁtﬁoﬂg Ehemfiiésha f1ash menory
143 and an ip o n hawn) . are connected .t o .t he encoder/decoder 142.
The operatio%ﬁg%ﬁtﬁéngkwf%ﬁﬁ PgtCSHQrgﬁFeﬁe “QHtafdfés<s signal and a
control. sigpakeWhiych are supplied froma nenory controller 145. The
encoder/ decoder 142 conpresses a data anmount into about 1/10 by the JPEG

namely,  an adaptive Dghe(Bhse sgggceabeaimgaﬁskﬁrqhel;E%eg%é 141 is

provi ded for a process of bloc mentation or the e in"the JPEG The

flash memoryuidl howabesqebeensual oh ABER! YePUEh thah the storage contents
are held even if a power source is turned off and data can be

el ectrical | yembademeatyd Fewei kiffsi BFaochUFRLEYAEY caWhBbepERABRcel every
di vided region. As a recording nedium a medium such as a sem conduct or

nmermory or then a¢kerdahee whah &heofhasbingnstyteastbenal aatused. Further,
an interface to supply conpressed still inmage data to a personal conputer
as necessar yS¥bfcheral8e. 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.




provi ded. In an enbodi ment of the invention, "recording" denotes that the
i mage pickup signal is coded and witten into the flash nenory 143 and 23
“reproduction” denotes that the data in the flash nmenory 143 is read out
and the read-out data is decoded. The foregoi ng enbodi ment of the
invention wll now be described in nore,getail. In the enbodinent, five
ki nds of operations can be perforned in accordance with a connecting state
of the data switcher F3@. Phepoarse aomstnacttionh mf dhwmamitiogingrode, a
first recordi ng mde, a second recording node, a first reproduci ng node,
and a second™P&Sr dduditdgh Fhge oUtide RAdEs arand it tisd tHode o t chi ng

signals 131, %%2, %nd 133. . The _mode switching signals 131, 132, and 133
are gener at eff’Fr GAEE FEEGEEHPILEr 2 &t df orT e MaTHl 19 5Hg G he

Gener at 0q. by TPRS. Mo ooy LE 105 AR RV (oM ACaG S, e | maoe

i ck ict [ i.spl the liquid crystal displ 35. |

Phe 11 ot reboraras mastBanghEreldngt dlus e HERATRIT IR0 ne DRAw

141. In the . di . N ' in . the DRAM 141
n the seaenditeenedtns HRIGiobNeWRAS AR o YL e |

is conmpressed and witten into menory

Do, o0, TRdezovAee 90 agbhOREHl ol KPS AR I e out e
line thinning mode, which will be explained
hereinlater. Lines which are not read out are
generated from the CCD 101 and the image pickup signal
is read out at a 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




141.- In the second reproduci ng node, the data in the DRAM 141 is read out
and di splayed on the liquid crystal display 135. 24 Fig. 6 shows a
connection of the nonitoring node in which the output point a and input
point b of the data swtcher 130 are connected. The nonitoring node is
“set by meking the node switching signal jJg31 active. In the nonitoring
node, the m croconputer 105 controls the CCD driving circuit 109 of the

timng contenventi®handomkesdhe £6GD dddsr opeiwgiyefiera@ |ine thinning
node, which will be explained hereinlater. Lines which are not read out
are gener at @¢cluohattienCCD 101 and t he i mage pickup signal is read out at
a period of 1/60-second. In the nonitoring node, the output signal of the
si gnal processing circdint the4 Linesdpplnrdchg onadwe, xormarkampl thy cidt 134
through the data switcher 130. The three primary color signals which are
generated f RoRPERENCBAV &Mt iohg ety d g e kapplsed® o tiegh | i qui d
crystal display é35 and di spl ayed. Since the . CCD 101 operates in the |ine
t hi nni ng mod&PeFHe TRAGHPE - ciVSatodiesplaayr eEPPNsEh SRE9Drf atiioni nter | ace

display at a period of 1/60_seconds. By observing the display on the LCD
135, an adju?P%QW?%ép FREEPRe SEF RSN te ﬂﬂCRﬁeﬁﬁq§F%&edﬂPéﬂ and a stil

e 0 e SERRLAE cEAR B, B S R S ol o
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




to the line thinning node, it doesn't cause a problem for an object of

noni toring the photographed i mage. Such a vertical resolution is

equi valent to that of a 25 conventional CCD canera for performng a field

accurmul ation. In the line thinning node, a trackability for a notion-of an
object is inproved because of a high speml reading. Therefore, a response

speed of the u i rQl h as.,auta focus cqontrql, auto aperture

control, or FR% F?E%kigeﬁﬁgbéggd%gﬁ ’i%q%smﬁﬁﬁQQﬂmg¥ 5 %9ﬁitor a notion

mage. Ln theoReachar ki tedeqrt e RAAGL. sencogentdesager 142, and

flash nenory 143 which are connec us sho a broken

line are nagentRopeeadl 199. ahf RALES EASD AD18lRe G RO the
f the supply to tﬁbse

consunption, it is desirable to turn o power

i noperative €ulltuiframer re@dshgPmbhe. SuRBhY t¥fe o9 alack shiat1iss Jpecessary
for the operation. In the other nodes which will be explaineé herei nafter
as wel |, a ba3lfpixehe,cifoeubkanbieh B20,vade pikener akkvechy shewn by a.
broken line and the power supply to the circuit which is made inoperative
i s turned of Withontnhemneg mireHaantothkeiabewepickiug. sigahawstagconnection
in a node in case of recording a still inmge, nanely, in the first

recordi ng moReriadwhafch/BAeseaopdt ipoicradacand input/output point ¢ of the
.data switcher 130 are

The image pickup signal-is processed by the
camera signal processing circuit 104 and is written
into the DRAM 141 through the output point a and
input/output 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




connected. The first recording node is set by making the node sw tching
signal 132 active by a nethod-of . pressing a rel ease 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 nmakes the CCD
101 operative in the full-frame.reading_node. Fromthe CCD 101, signals of
~all pixels, for exanple, 320,000 pixels &’e read out without bei ng m xed
and the i mgeWRKuPsingnal amd dnmer ippeingf /80 segorattied ramdsivawn  The

i mge pickup‘Si%naI is processed by the canera signal processing circuit
104" and is wii €8 - itht o Hiee SBREMA 46 adudiugh ndte ot met duy makinnd

i nput/out put point ¢ of the data sw tcher 130 and through the recording
and reproducttl%(?nnlﬁ’é’tea HuL oo sHmmaenotl adnitiol | g0 4B s18@Pnthe DRAM 141
into a mmitin% node and supplies a wite address to the DRAM.  141. The

menory cont r 6FCEF HAS FOEsntNG FERAS W@ tails FEHh ey {ERR EHown) for
controllin recor di.hg/ repr,oduci ng .system Still. im data of one

i mage is i ??2‘%{1 L35 ¢ TEDRAREIRRE O e S (TP L 550 it thF node i n whi ch
t he: i mge da n i .rne the. | e capnot be displayed on
the el SobacBlet/Mlcpaiand ez Snididind e A S he i mage | & not

di spl ayed, WBRBOLES /Melblddy QRO! AbhPidcSed NSt IR LRA(A! M, MOde. 1S
i medi ately shifted to the next secon recoréﬁng node.
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




After conpletion of the witing of the inmage data of one inage into the
DRAM 141, the data swtcher 130 is set to the second recordi ng node in
which the 27 output point a and input point b are connected as shown in
Fig. 8. The second recording node is set by naking the node sw tching
signal 131 active. In the second. recordi2y node, the inmage data is read
out'fron1thedéEBAM 141. The read-out data is supplied to the

encoder / deco 142 hen Gudt e madncisy mgde idhcwlerd v svvdiong 1z

conpresses the cFlata read out from the DRAM 141 by, for exanple, the JPEG
The conpr esséUat"s LY tHeRantlet me v phehoisthieors. ofAs  nent i oned

above, the pi i mage i s..conpressed . and  recorded. In the second

recordi ng mé}é«%@%%ses%al@fay%ié&q% t WY SHOY Y A SIRET I9F a
manner siml t he ni.t Qri d t he .signal read out_ fromthe CCD
101 is pr ocesjcg{éed lthJJeé hir%%ts%éseggﬁi%?t ﬁ%‘e 5%% ssirgf'r‘?érl PHodds dd'Si rcui t
104. The i mag8 ;3108 o pRL to. t 135 through the data sw tcher
130 and converting chﬁc&stlﬁgis%kgﬁghtehé:ei%gialgg%as lsdiséjrﬁplai%eedi. r\;Ich € a tine

which is I‘eq@nl‘c%@elgl_ﬂﬁieboh@% 1dibspl ay of the image is deleted fromthe LCD
135 upon recording can be mnimzed. In the reproduci ng node, the inage -

data written in the flrashqaeapiy &é2oaedr R edeced Rt r dicsRlayed by the
LCD 135. Fig. 9 shows a state of the .

: 142 and the image data is generated. 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




first reproducing node in which the output point a and input point b of
the data switcher 130 are connected and the inmage pickup signal is

di spl ayed on the LCD 28 135. The first reproducing node is set by naking
the node switching signal 131 active by a nethod 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/ decoderobdl refhmdiating sndRcadedsdy bhengrcRgerhdesogier 142 and
the image data is generated. The DRAM 141 is controlled so as to wite the
‘i mage data. kwitlehd ngeasignalhd Ifermrtyi veont rohé eDRAMS1EDNE s oSt thetawite
address in the DRAM 141 so that the decoding data is witten into the DRAM
141 in the s&ke dgediag apdsi.t h Thehatatian ndwmed foust frew otk NpRADAR 1 A
simlar data.,array _can be also realized by an address control upon

readi ng. Thel&b&VEPrérst iton the A&HedSdr chuoughe the recemding cand as t hat
which is used in the nonitorin node i n case of supplying the digital

i mage si gnal *PREAAUGEH Ofy GatenBusrANiOLs Bate trel tairen 363@ hrandh t he

converting circuit,134 and di,spl.aying by the LCD 135.  In the first
repr oduci ng ﬁgﬁg?rFﬁggcﬁbrfﬁi%ig%ériVQWQQ?quﬁ?Iﬁhﬁe%WﬁGﬁnng node and the

t e decodi ngC AT ePERg PRE 57 FhEo Pehe XBOAIRR 1 NS oot AugiRRG! ng
mode shown i D48l 8anlBe 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

card. A recording medium other than the flash memory
can be also used. Further, it is also possible to
transmit the recording data to an external personal

computer through an interface provided as necessary or




iIs imrediately automatically set. In the second reproducing node, the

i nput/output point ¢ and input point b of the data switcher 130 are
connected. The 29 second reproducing node is set by making the node

swi tching signal 133 active. The DRAM 141 is set into the readi ng node.
The data read out fromthe DRAM 141 is supplied to the LCD 135 through the
recordi ng and reproduction data bus 1403%at a. swi t cher 130, and )
converting citecgitore3sheThecetding théa mage acorxdespord rghdmdeée dat a
recorded in the flash menory 143 can be seen by the LCD 135. In this case,
the data re&8Va&8-in the flash nemory 143 is not the line thinning data
but the full-frame data. Therefore, a line thinning simlar to the case
where the CCD 101 is @R G8A™PhSt AE Lhee CCRI ﬁ@ﬂnylﬁad@cwskﬁéalized by the

address control by. the nmenpr ontroller 145. Nanely, _only the data of
every ot her PFﬁgr¥EeBe98r8h?ge s, “tHe ddagbsladacalivomhans BrRAM 141
Srored | in o HECRPAErYheorti ks IR BiPepratRLEd Shd St bfiSSREn.CD 135
oo enanoer SinEbbl o EASELLED 699, Bk BSAIET! 3 A5t et
oI Sa) o pTEDaS0BE) BSALS o fe LR6: BURLABLCTRTIE) afHhadeb P o
medi um ot herahhafagbeateh ASPe PEI®AY CCDs (vertical transfer unit)
- "3, arranged among the photosensors 2, for transferring
e 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




can be also used. Further, it is also possible to transmt the recording
-data to an external personal conputer through an interface provided as
necessary or 30 to store the recording data into an external storage
device. An exanmple of the CCD 101 will now be described hereinbelow Fig.
11 schematical ly shows an exanple of a gD 1. In this exanple, the CCD 1
uses an interline systemand has: photosensors (for exanple, photodi odes)
2 which are tRig-dildensiedfiegldnceamumegedl | 6 damcteage taraed foer thame CCDs
(vertical transfer unit) 3, arranged anong the photosensors 2, for
transferring °Litdfalveatdiagds GGlomit e phthasens artopen Bohori zontal CCD
(hori zontal transfer unit) 4; and a buffer anplifier 5 connected to the

horizontal CESPATEREY OGS fihek B3 ¥elghtand AT tidwe tihkeekh aador filters
with an array.as wll be explained hereinlater enters the photosensors 2.

One phot osensdF FLEOSEELHGRALNES 7 émel Bit 9mn anfk Mbrtyangfermatesthe si gnal

charges from__. he photosensors, 2 can be read out to the vertical CCDs 3
wi t hout nixiﬁ&?t$ﬁevgfgﬁgﬁi S%Délﬁ'm?ﬁﬂﬂ?QEﬂVQﬁ¥'5%§ﬂﬁﬂﬁ?%ﬂ$§e¥ransferred

o, the, o 20akal sCB Aonbligi el 0 Bl lgag C 1, Mo zopy o, COD ¢
ST SRR ] O e I Gl A P o0
not shown. As shown in Fig. 13, the transfer gates 8,

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 traﬁé%er.clocks ¢H1 and ¢H.. For instance, a
CCD with a_comppund channelﬁhorizontal cco structure
can be used as a horizontal CCD 4. In this case, an

output unit has a construction of two channels.




the CCD 1. Fig. 13 shows a structure of the vertical CCD 3. The verti cal
CCD 3 has a structure of, for exanple, the 3-layer electrode and 3-phase
driving. In 31 Fig. 12, reference nuneral 6 denotes a transfer channel 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
conmonly used as a readi§&e then 3boye £ED £an isgpuesriialdish@enanatend t he

like are omtted and are ot .shgwn.. As shown in Fig. 13, the transfer
gates 8, 9,tt ﬁdsigngﬁé F@?ﬁé& By XG0Sk i o s M xddbnd,t i third

I talli g hi l_ect . Vertical, drivi I 4 V,, (Pvz,
Bnda V3. ar e PRSREAEL Fary P ABCCEANS i i SRSRHA GEFbeTs 1 10,
When the si mi t 2t tical CCDs
3, 8 bias voreSGR o0 of yRdcEs B8 SOTRARRLIAGY A AP iRt han

the high levgbyotet Rerver tieab E%&%%Behagﬁ%%ktggzgéﬁe &d Jeo the

transfer -gate adjacent to the photosensors nanely, the transfer gate 9
al so  servingifas1a readpaair8rmVhenahheniead s $Rtpht, SYRRIH ghd 0 the gate
9, since one pixel corresponds to one bit of the vértical CCD 3, the signal
charges fronmchakfesf akbetphak@sensar By2 take sagrd QWK 0 drhewgritd cal  CCDs
3. The horizontal CCD 4 generates the data of one |ine by transfer clocks
tH and (PHztikercEnehanpéctare plane (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




CCD wi th a conmpound channel horizontal CCD structure can be used as a
horizontal CCD 4. In this case, an output unit has a construction of two
channel's. 32 Since the above CCD can sequentially generate the signals of
all pixels without mxing, it is suitable for an electronic still canera
~and an inmage fetching. However, as conpared with an i nmage pickup device
for a video canera having the sanme nunbeB3of pixels for performng an

interlace outpar,bahedat heed dhardiesi diregt thastierimegs bfor hehsane cl ock, an
output tinme of one picture plane (fromthe top to the bottom of the

screen) is dotirrgter gate s(dxampendspohentysell fbove 1iasor) s9 gnal for
moni toring and an image pickup signal for the automatic control such as
an auto focusvRisit rePnERtPRERS |k ethayreading nef tiee sigrskr @fataes zont al

| i nes, the iﬁgge pickgﬁhsignal of one picture plane is outputted at a high
speed and, i.ntTORASE HPYHSIIIRFS M nki R, TWe SPe%fk 9 sdeh that a col or
sequence in the vertical directi which is specified by the array of the
color filters Y okEn PIL &éﬁi%.cﬁp¥%é£tmwrhé?iﬁ,Ni n Bebe

fetching the,; h I e into the, flash nenmory, .the imge pickup
si-gnal - of thgs ; ui i ?'%{r-ge?rxea%%fir%”gigl ﬁacﬁ?upogi QLaT ’ﬁtyn lrb\/ﬁ’f%ﬁl} k?é’%.ﬁ?g‘”e‘ro f lines
i's not thinngd g ' ' t ven in. case of the line

t hi nni ng, since (% e cgﬁéﬁgééﬁggﬁggqﬁggt‘%ﬂ?gﬁggggﬂ?he case of the ful

frame, a problem such thatad g SO URHESS N%rs of the CCD of

' the single plate type, a structure such that R (filter
for transmitting red), G (filter for transmitting
green}), and B (filter for transmitting blue) are
arranged (Bayer system) as shown in Fig. 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 éoior 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 si.ngle plate




circuit is conplicated can be avoided. In the CCD which can read out al

pi xel s nentioned above, the thinning of the nunber of lines 32 33 can be
tealized by dividing the wirings for the -transfer gate (the second

pol ycrystalline silicon) 9 which contributes to the reading of the signal
charges, fromthe photosensors 2 into twyg portions. A repetitive period
of the colors is shown by N Fig. 14 sho an exanple in case of (N = 2)
in whi ch onetppei ddagespiokupddbyiteohappeg 8hd tomplepexelasy Anlax array
of color filters of the CCD of the single plate type, a structure such
that R (filtétlteos tannbei usedg rBdythér(faltkoufbr nbtasbtwmtt,i dg green),
and B (filter for transmtting blue) are arranged (Bayer systen) as shown
in Fig. 15A {8 RheanposThele|teensefas bhagehpyhkepndeviiget whatadsanged:
for the pixels_of the half_of the whole pixels. Color filters of a

conpl ement ar §2EbEr achedkdahi ReChrraydevhahhngnsEpgeml sBLae Sys§&known. | n

Fig. 15B, Ye, , .and denote filters of yellow, c¢yan, and magenta,
respeptivelywhgzg t%nﬁ?gg%ﬁ?%F?dc%Yo?nfmeﬁ?spéﬁbﬂﬁ ﬂﬁylﬁﬁghafgggare of ten
ueed 11 2 VIEES ERTELR BPCURt, %L oRRLuLIONES) e LoRd apcomper ed wh
shoun 0 Pl Gard2p ar e gxcpl| €0t 18r &7 IRa% LhE 1ROLRECHORREIYgIPTI Tty and
image pickup devices have a positional relation such

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

the horizontal and vertical directicns.

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

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




electronic still canmera. As an inmage pickup device in the invention, any
one of the single plate type inmage pickup device having the primary col or
filters and the single plate 34 type inage pickup device having the
conplementary color filters can be used. Further, although not shown, it
is also possible to use an i mage pickup gdevice (what is called a spati al
pi cture deviating system) of a system Ich is constructed by an i mage

pi ckup devi ceardiicag CCRe 3f ihténdes 6 dndsthecigiege Mpiacidum deadas! havi ng an
array of the filters of Rand B and in which the two image pickup devices
have a .posit i%&@alenr 8- at The §iucht rhationhdycamprdevisatgedasy 2dnl 221/ 2 of a
pi xel pitch in the horizontal and vertical directions. In the array of
Fig. 15A thé@"fepdt piflvEhepsproadNrepirReBc6rBPsisest lwatesr t3loal32direction
is equal to =_2). én the array of Fig. 15B, (N =4). Fig. 14 is a
schemati c digéyaﬁﬁrn Lh8e98FCENCZ 2Rdadd 2§RoWEHNE NSt Gddifsors 2 of one
colum in the vertical i tion, vertica and hus wirings of the

dlreg | CCDs 3,
gates of the F&EVtPEarS CEPRNSLGK B2 FESpecReEBTEPFEr PUFFTadiTe 4ol dfn. Anong

t he phot osengans t h ensor - .L.n_which a hatched porti.on is provided
in the left %gppe%ngogﬁegegégée@%%na%r%898n§OCHP6FhfF CeF TN exanyl e,

the ot her corar TriPer. e Shet anag. MY 18F e o8 HERRFEREGEEEOVe, The
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




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

(pi xel s which are not shielded against the light) of the CCD. The 35
vertical CCD 3 includes a first region A and a second region B. The first
“region A conprises gates 21, 22, and 23 and the second region B conprises
gates 31, 32, and 33. The gates 22 and 336are read gates al so serving as

transfer. gafes: Referdnce AMirenaihs vl uek® of 4R andingd dd@ndenote bus wirings
to which the driving  pulses 4V,, 4V2, 4V2' |, and tV3 for vertical transfer

are suppl i e@*HdLGFedtiv diglectas g@ven U andusl arareoswiectedidxge he bus
wring 41 and Hhe g gates 23 and 33 are connected to the bus wiring 43.
The driving PRre&ES 1 ¥ did MPOFS Sty tWhadpl fedt b % he) bis swallep 41 and 43,
respectively.t VW&?ﬁre§£ﬁft tao the driving pul se 4v2, two buses 42 and 42
are provi-ded. Difle TS & §di OF KSHdicdt S5 %P1 S e i thavi@reheo® r ansf er
and read gatg %%Ckivepoqpe ted to the bus 42. The second region B indicates
a region in wﬁlch the tradvster and read gate 32 is connected to the bus

(2 Il i ror sl el A e Aidegoten ), o side of (he
SLV} 2:, pgo'ﬁ gﬁgggiﬁgoﬁe%ﬁ@itﬁ%t hogbdes afled Ar 'g\‘f:eq:he! e ARG |ARYE. PI ckup
- frameloperation to read out the signals of all pixels,
| the signals are read out from the photosensors 2 to
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




which m(m=1, 2, 3, ...) first regions A are arranged and a range in

. which (N x a) second regions B are arranged are alternately forned inthe
-vertical direction for the purpose of line thinning. The exanple shown in

“ Fig. 14 relates to a case of (N=2, m36 3, a = 2). Athough values of m
and a can arbitrarily selected, even if Szand a are set to large val ues,

it is necessary that (m+ Nx a) is smalfer than the nunber of vertical

pi xel s anong & fout@ftedm vags xef sthe ditee Yhymagioingis mage pi ckup

device, in the c{i,rst‘operating mode, nanely, at the tine of the full-

frame operat 614 ¢ ¢ same Felgtden eorthat gl s fuliinfrangal s are

read out fron1tQF hot osensors 2 to both of the first region A and second

regi on B of 5 {GPEH2 *3. For this purpose, the read pul ses are

32" In this case, the FPomAnde 16t A igdterdt S35 W col or
cequence cor ESRIAY e, SRHACH QD el AR Sh el orl ters, Lo
TR L SLEESTELCLRE RELEDAELP TGOl LIBANIE 1O,
through the buseWchi Rr42onther 81ARRIngt BR IicgNald 2B head Q#Pwih%m the
range of mand the signals are not read out fromthe range o X a. In
pulses ¢Vi, ¢V, ¢V:', and ¢Vs; as line shift pulses LS
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




“the :exanple of Fig. 14, the signals are generated from (m= 3) |lines and
no signal is generated from (N x a = 4) lines. Since the nunber of I|ines
to be thinned is integer tinmes as large as the repetitive period N of the
colors, the order of the chrom nance signals of the 37 inmage pickup output
in case of the line thinning is held in4de sane relation as that in the
full-franme reading operation. Figs. 16A to 16C show tim ngs in case of
driving the iowge pitheupradamdicest. dimngs 164 stronscHiigied iNinks ighdase of
performng the full-frame reading. In each horizontal blanking period, the
~ 3-phase dri visignagdulisegyeherbterkV2,SW\P'a  nand i, geediice i fite pul ses LS
are supplied to the gates 21, 22, and 23 of the first. region A and to the
gates 31, 32clamdngdest vheepeadddg rdy dnir® ofhitfid nge rapieosd t 00D &3,
respectively. The read ulse is so supplied to both of the gates 22 and

al
32 every M PByreddtresd pumber ofe timffal charges from all of the

phot osensors are read qQut to the vertical CCDs 3. As shown in a detailed
tinming chart of Fig. 68 e¥R8Pdf vildy GARSEE He oplpr apray shewpvs which

are generated _w_thin_.the horizontal blanking periaqd are. he pul ses of
three phases Bnd*d shitrt TOF Eﬁéfé'?? @ffar%‘rﬁ?% HESIS ShedYolt for one

R SR A P o
case of the LkB®on A and the no~signal of the two second regions B
are‘synthesi;ed in the horizontal CCD 4 by supplying
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




t hi nning reading, as shown in Fig. 16C, the read pulse is applied to only
the gate 22 of the first region A Thus, the signal charges are read out
fromonly the photosensors adjacent to the first region A. In case of the
i ne thinning, the signal charges are not read 38 out to the vertical CCDs
3.of the thinned lines and no signal is I¥enerated. Such a no-signal period
can be elimnated by repeating the |line shifting operation a plurality of
nunber of ti Mfesingorthexaimawdng iscase afo tdhe eelraicalr ayagiydwy in Fig. 14,
the charges of three pixels shown by Hl, specifically speaking, the signa
char ges of -omgxreatdon.r editorthd dridet e redresilgmal tofi nnlieig wpeseddnd,r egi ons
B are synthesized in the horizontal CCD 4 by supplying the line shift

pul se LS thr@ePgickes ipd dnfiliuskingherignadt ahapgeiso@sHanaks ash@mptivn Fig. 17.
Simlarly, by suppl%ing,the,line shift pulse LS three tinmes in a second
horizontal p&RCEETHPZ €RdSEi dRalthenghgaseds bone TOf g utediten SAG®d. t he
no-signal of the two second regions B are synthesized in the horizontal
CCD 4. By s bﬁf??ﬁgQﬁhérpﬂn§a§%iﬂﬂnﬁul§e1ESeoﬁBéf¢n1§ et asbd zont a

period H3, the signal. charges of one first. . region A are supplied to the
hori zont al CE%m%e?no n lmﬁ%rﬁ?Eﬁ?&lggthgdFl$ﬁe28F5F§PopﬁlQ§EﬁohJSF%ontaI
period, the gi I rgesc.Lro e.first.regipn are ut putted w t hout
changi ng theéggﬁgrpgggﬁggcg?'Tgégggggrgﬁﬁ&ﬁgiﬁﬁthlﬁgF'o SRy i ig. 17
i's repeated po-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)




every three" horizontal periods.. Fig. 18A is a schematic diragramof 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 39 facing the drawing is set to the vertical transfer
di.rection. At the tine of the line thinning operation, a packet 51

i ncluding signal charges @ and an-enptywgo packet 52 exist in the channel 6.

To output the signal QQ@ﬁQeinCEaEEOBEeQ%h=lg@e’oﬁly Re Shiiff,ais executed a
i on enﬁ%&

nunber of tinmes larger by the tinme corresp ihg to~the packets 52,

thereby m xi e@atlg@ssiagralt @hareeseando PReShepakonRaihechonl zonal CCD 4
and elimnating the period of no-signal. It is sufficient that the nunber

' of tinmes okakkenefshift Whi, chhespaxredtedntnuaaah ther szgakal bl anking
period is set so as to satisfy the following relation. z 1 [the nunber of

packet s i ncl ciamgeshensli gnal orchargepakete WRieHt puht edificniubli shexanpl e,
considered as one packet)] + X (the nunmber of packets which exist at
precedi ng posiigheds and don't include the signal charges @) s 1 + X + (N
x a) (the nunber of packets which exist behind and don't include the
si gnal chargéBarggy 40are transferred to the horizontal CCD 4.
By the above conditions, the signal charges
can be transferred to the horizontal CCD 4 and the
lines of no-signal can be compfessed. 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 in 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




Thus, in case of (X = 0), only the signal charges are transferred to the
horizontal CCD 4. In case of (X x 0), the packets including the signal
‘charges and one or nore packets which don't include the. signal charges
are transferred to the horizontal CCD 4. By the above conditions, the
signal charges can be,transferred to the horizontal CCD 4 and the Ilines
of no-signal can be conpressed. Actually4l the charges of the enpty packet

are not equahim@soo&ndip@n@ﬁQQQSQEytﬁbgﬂ%&tﬁQ%ﬂgQﬁxﬂﬂl&H?h[?$}?Wﬁﬁﬁ)Sighal’
dark current, and the like are includes. Wien the nunber of times of |ine

shift which #sléxecthieetdumbeeac phekiezentwdlidh A g RRFIQE ithdgli fferent,
since the nunber of tinmes of addition of the unnecessary signal charges
M is differeagnadncaarges 05 whihehessar pddeidgnal THenddikged. difdeyes
depending on the lines as an actual output. There is, consequently, a fear
such that aQFi A& erahl lphencaenbe madehcomsdandni ndies,i shevari ably seen
every line on the nonitor or a deterioration in picture quality such as a
~color devi aPFEHYERNERe OFi kBeodetiesioTetdonvefstitle igtonemuakitiy
sufficient to' set the pnunber of times of line shift which are executed in
each hori zonf8RtHPRAKI AGONEr F88 P8 Bre¥snsednt value. In case of a linited

condi ti on, nanel y, when = 1.0r m= 2), setting the nunber of 41
. y §1g€n18B is a sc e%atg% diagré% of the

potential of the channel 6 of the vertical CCb 3 in
case of (N=2, m=1, a = 1).l 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




times of line shift of the vertical CCD 3 to [(Nx a/m + 1], the nunber
of packets which don't include the signal charges & which are added to
the signal charges Qs of each |ine can be nmade constant. Thus, the _
occurrence of the deterioration of the picture quality nmentioned above can
be prevented. Fig. 18B is a schematic diagramof the potential of the
channel 6 of the vertical CCD 3 in case (N=2, m=1, a=1). In this
exanpl e, (N Xdingmuwilbl QﬁﬁlQ%/@ﬁﬁqnxwﬁdh@lhﬂnbe$Pe¢tttues ods¢isachshift
~to 3, the nunmber of packets which don't include the signal charges &
which are add®t 3 Feth fiHeer saeﬁrm&hg I‘éts— a?\) aef ubhe obaper cwptere. nade

constant. Fig.  18C shows case of , m=2,  a=1). Inthis case,
(N x a/m= 1) and |t i sA%lﬁ‘aITQ"‘H'i it lYchségt hbn ‘ﬁ%%e‘?fo@PElYﬁae%go"F ®ine
shift to 2. Furth . ewgn in, case of m>. jf the |level of the snear

si gnal or dar é’nt T4 PR fFilc‘?]%HRI Y%ﬂ%c%ﬂrrﬁ%p%%b‘?%n’i%ccurs In

the f t.h b
e an mer o) A IR AU LRSS, %u@&ﬂéﬂ?%en%m S ot the?
first regi on%f%e%rt&w;q,@% he. N3l e er O )?)hgrlz r%gc-hed {89 s B

arranged of the vertic thé nu i'nes o B pu i mge

pi ckup si gnalj scal 1€ SURRIERSSed ey 2 allie that.is, equf% e Of i 4@55 than

t he: nunber of horizontal scanning l'i'nes of & television one |eId

Several examyhdsindhdt bR deyieereffcw, PWhéhumber of output lines

can be reduced to the half value, namely, 240 lines.

G L 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




lines will now be described with respect to a case such as a color filter
array (N = 2) of the Bayer system As shown in Fig. 19, in case of applying
the invention to an inmage pickup device corresponding to VGA (Video '
G aphics Array) in which the nunber of effective pixels (vertical pixels x
hori zontal pixels) is equal to (480 x 640), (a =1, m= 2). In the line

t hi nni ng node, therefore, the nunber of put lines can be reduced to the
hal f val ue, rame?}6s 240 024)6S byFiskt Zhehaus=al st4 uctur e fe ahusd4 cal CCD
of one colum in the vertical direction in case of the inmage pickup device

shown in Fi goflouthuy 1Aheshews de tddd g chwgt for driving pul ses for
driving the imge pickup device shown in Fig. 20 in the second operating
nmode. Portions correspdidi.n@3 chichese istfigturd of & dasiighdt edtpy t he
sane reference nunerals and their descriptions are omtted here. I'n this
case, in eacRf BBe zeduam dor itde, vehrtidale ghidatimn sim lc@ses «lippld ed
twice. In the second operating node, -the signal of only Ris read out in
the first hoPM2ERt BLCHED 6@VRiICe ahovwrhdsiRjrmnl 2. orfliy.G34s sheads @ut in the
second horizontal period H2. In-the exanple shown in Fig. 20, since the
nunber of |i e¥ RA; ER3&te L9808 1VANGad ]l sy it Mimdvepdticod Mageequal , t he
pr obl'em of Lﬁgcﬁolor deviaﬁion and t.he |jke don't occur. As shown in Fig.
22, in an i nRGEFBPCRES* e FPoNn; APWERGh e WUE S6Coact ePetAd igi%el s i s

equal 43 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




to (768 x 1024), by setting (m= 1, a = 1), the nunber of output |ines can
be set to 256. Fig. 23: shows a structure of a vertical CCD of one colum
in the vertical direction in case of the imge pickup device shown in Fig.
22. Fig. 24 shows a timng chart for driving pulses to drive the inmage

pi ckup device shown in Fig. 23 in the second operating node. Portions
~corresponding to those in Fig. 14 are desi gnated by the sane reference
numer al s and dthéine apdgsm pni che areetdnddlt eld deertd.onl ft Hitee daseje i N each
hori zontal period, the Iine shift pulse LS is supplied three tines. In the
second oper aPrHF WodEVitre stiognalin #Hmonlds.R Fiaredd eitowsora ttHemifig st

hori zontal petiod _Hl and the si%nal of only Gis read out for the second
hori zontal p&fREE BT FArivdng pylsessits dniye éhe dmwge méakiwgnal of only R
for a first B%rLzont | period H' _and to read out the signal of only G for

a second hoft28ftalP Pdri 68 E29: PR tfe tBeafScenshemsratifidymode3, sjnce

the nunber o i.n which are added in _each . horjzontal period is equal,
t he problensggégﬁggg gorESFBPngégﬂaFPoﬁ 5& the FiOke 140R™€ occur. As shown

in Fig. 25, | ' i ice in which the nunber of .effective .
pixel S i & eqbal Ora rrosd Chibnfe! k§Sastnth lnby M ARl esT 2 i

D ! il PUESnERRbeaRELchl BBl 1A1dhatl BB, AN kY Usec
shift pulse 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 horizontél period H2". 1In the eﬁample 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 ieéé than,
for examplg, 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




44 -of one colum in the vertical direction of the imge pickup device
shown in Fig. 25. Fig. 27 shows a timng chart for driving pulses to drive

the image pickup device shown in Fig. 26 in the second operating node.

Portions corresponding to those in Fig. 14 are designated by the sane
reference nunerals and their descriptions. are omtted here. In this case,
the line shift pulse LS is supplied fourtXimes in each horizontal peri od.
I n the secondbbpenmtsiygnabdien the 1S et ioiien dod iGahesgl out for the
first horizontal period H and the signal of only Gis read out for the
second hori zoergrpesd ddr H2.sHdrtier atiane possiid e thee imsgk qpickine signal of
only Rfor the first horizontal period H' and to read out the signal of
only G for tH.CB&ddans iceonttsd duisyploxlydd?' on lithe st iahsiod posgstae to read

~out the signal of only Rfor a first horizontal period HL" and to read out

the signal of*VHYPIGHidghant swda shofRAbmmal L Rie gebme'y. I n the exanpl e
shown in Fig. 26, since the nunber of lines which are added in each
horizontal period is eddd fanedPrshlBrcidilq monsdorusttideyied 8w and t he

‘line don't occur. I|n ZR%’C ses shown .in Figs, 19, 22, and 25, the nunber
e

AT

of output |in&ELaks Ve &ds WMo gmells it Pt eS| nes
262.5 f fiel f ot NTSC {, Th f , th | I d
Lhe angl o of 1t S SHLRES R S athoh dee AekBe Sqad o o

t he angl e of vi ew can be A

full-frame readivag jaRde LB doTRIR. 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




- 45 - pickup signal in the Iine thinning node can be generated in a shorter
- tinme. Thus, the image pickup picture plane can be displayed on the liquid
“crystal nonitor w thout using a VRAM or franme nenory. The foregoing
specific construction of the image pickup device in the enbodi nent has
been shown as an exanple and the inventi n can al so use another solid
state i mage pi ckup device. For instance, the vertical CCD can also have a
structure of adWanRagayenck| tbatodemotand 4fphase mbmiiviong.infget Har, as a
node to drive the solid state inmage pickup device, it is also possible to
set a third SBpeFaedng node in which the read pulse 4v2' is applied and
the read pulse Ovz is not applied. According to the invention as described
above, a still imge ofCeo¥dbadveet Feal inveptirnonupan Yesosktididgned in the
full-frame i nmage pickup node for the, progressive_scan and, in case of
usi ng the in%bﬁ??o%hef age PLpkan dtIpRe Leqdigréayedarindias plegyosh t he

thi i ng- i roge. bR R AR Cham nF e BF 61 0N GOF e toPgk G5 AEGE can be
si anar can_ b5 GERLrarky e Ry SHEA 2 cPesRaRied BEas 8P e aut omat i ¢
cork o, PESEH L, e O LOFL Bl sL08, KEER P88 MG

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




46 advantage such that a notion of the nonitor image is snoothed.
According to the invention, upon recording, since the image pickup signal
is displayed in a period of tinme other than the period for witing the
image signal into the nenory (DRAM, the period of time during which the
display is deleted fromthe display screeh can be mininized. Mreover, in

the reproducti | [ i ckup_signal, is_s |ied to, the
di spl ay' devi ce f(r)k;e 35 pgr |§)1{1E%f5{$igaenelpi i%%e ichTh?ﬁﬁggg?a F¥eRed® out from
t he recordi ngarregh : i f £i [in ich the, displ is
del eted can be m%m%lg%ﬁ%%nége?f s"{lr?nl#jrg?ét%u 2" C ’gefb‘?esre #ding. In

~addi tion, acanieig dfo iutaRdO VAL & tti t he_cl ock
frequency, the conponent “signal thgar?)s/bege%(%lg%dd ?‘?o%n {r]%]eu%a%?% si gnal

processi ng ciirsc eignadan coe dmildsispkeved @ fudidy Vgﬁtébarﬁi'ﬁ&‘el%?és""db“?rh
uced. Thus,

arranged for the signal processes at the  -post stage can be’re

the signal @dt éhieotalieodsdon .t 0 TREOSHAK ik & ddl Gath 3%  suppressed.
According to-the invention, the full-frane operating node of the

progr essi ve $dsplanedt he &hgl monfitori entaRmic alsding eluanse Ak hel d in the
sane relation and the inmage pickup signal of. a small nunbéer of lines can
be sel ectivel§rdér fepachfid shehi aagé rpmek mermeizynalvRAM, or the like.

Since the image pickup signal can be outputted at a

high speed, a response speed of the automatic control
t;ﬁ apparatus such as an auto focus or tﬁellike can be |

raised. Further, since the number of frames is large,

there is an advantage such that the motion of the

monitor image is smoothed. ‘

Although the present invention has been

described with respect to preferred embodiments, the-

invention isrnot limited to the foregoing embodiments

but many modifications and variations are possible

within the spirit and scope of the appended claims of

the invention.




47 can be outputted at a high speed. Therefore, even in an inage pickup
device of a large nunber of lines, the nunber of output |ines can be
‘reduced to a value that is equal to or |ess than the nunber of scanning
lines of the television. The inmage pickup signal can be displayed on the
nonitor w thout using a nmenory of a ngge capacity such as frame nenory,
VRAM or gﬂgll$ke. Since the imge pickup signal can be outputted at a

hi gh speed, gm esponse speed of the automatic control apparatus such as an
auto focus or the like can be raised. Further, since the nunber of franes
is large, , there.is an.ﬁdvanta%ﬁ such .that the notion of the nonitor inmage

i s snoot hdd. AMNPHEAYR PP BPRAEYE CPMPESIEYon has been described with

respect to preferred enbodinents, the invention is not limted to the
f or egoi ng enbodianehd stateimegamickpprdsvice whigh corepemteimadirstimpganickyp @19dessi bl e
within the spirit and scope of the appended clains of the invention. 48
CLAI wvsfor performingirsedipg erenpionms pixals o a Gnstpumlgirpflines asofitstpesicdeed & nage pi ckup
device which can operate in a first image pickup node for performng a
r eadi nigcepbimage piskuf mpdedef perfdimingfairestingupatation of pikéinefs rmber dfilings peri od
and a second image pickup node for performng a readi ng operation of

" pi xel ssmfllenthamn sdid firsofiuhbenof linssaba seeond pedind diffecent fromtsaidfiriperigf | i nes at a
second period different fromsaid first period; inage signal form ng neans
~for form ng an iimegsigiabfoahingnemmsior Hinhipgtan Singgeasignal 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 sigﬁal of a first clock rate of a first bit
width from the output signal of said solid state image pickup device, a chrominance signal
forming means for forming a digital chrominance signal of a clock rate of % of said first clock
rate of said first bit width from the output signal of said solid state image pickup device, and a
muliiplexer for multiplexing said digital luminance signal and said digital chrominance signal
and generating the multiplexed signal on the basis of a clock rate which is 3/2 times as high as
said first clock rate;

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

storing means for storing said image signal;

switching means for switching a connecting relation among said image signal

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




said solid state i mage pickup device, said inmage signal formng neans
including a lumi nance signal formng nmeans for forming a digital |umnance
signal of a first clock rate of a first bit wdth fromthe out put signa

of said solid state i mage pickup device, a chrom nance signal formng
means for formng a digital chrom nance signal of a clock rate of % of
said first clock rate of said first bit width fromthe output signal of
said solid state inmage pickup device, and3 mul ti pl exer for multiplexing
said digital |lum nance signal and said digital chrom nance signal and

gener at i; C i Dl ignal on.the.basis of a.clock rate which is 3/2
times as ﬁ%e; 1&32%! hts{%(algc?ﬁ flg'?os? S%?&‘Eﬁgersé@éffom“%Wm?ﬁﬁésRiﬂ PEOEAAY EHS pl ay an
inage.sgg,m%nggnsa peri od concerning said second period; storing nmeans for
storing sald 1 mage signal; swtching neans for sw tching a connecting

rel ati on anong s%%d image si%ﬁgh f.ormng neans, said djsplay neans, and
sai d storing mean LY M gpe p dnitiate 2 vk resordipe mode 1 which saiggplidstaten g
“between. any t f .said jmage, signal farmng neans, said display neans, and
sai d s{“é?%%ﬁ&%gﬁ’é‘fe PEAST BY SalfdFdmagragip anade apdysatd weiishing mmeans copessisr di ng
mode in W@jCh saig sol.id state image pickug device operates in said first

i mage pikpeRoERal frminginenns gad said stginganasns eostorest of saddmags siggbinsignal

form ng_neans and said storing neans for storage of said inmage signal in
said sTOMETGeaveAd to igvediately Shifk i atceonyd rederding modeinadidrmdidrsebdstatieng node i n
whi.ch said solid state imnmage pickup device operates in said second i mage
pi ckup R3EEPSkNP dexicq opsapteTRistd sepeatunage pivknaminadesing shigisivisoliingymednss age of
gzgid i mge siqnal into said storing neans in said first recording node,
‘connec t@mediately fellgwingistorage of enidvinage nigaal dnta sdd staiing wleap irespid atTscadiog

di sconnects said inage signal form ng neans from said storing neans,

pr oces $0G4, sasRepts Saiskimagesgnal fogniigintkahnageaididipphly ienmmnd alidomieos s4i¢) means
and processing said i mage signal to generate a processed inage signal,

sai d phg formping snchus fingn sdstplisgimeamssai d stori ng means by a dedi cat ed
comuni cation |ink apart fromthe conmunication [|ink coupling said inage
signal fornm ng neaessiogmsais dordecepling/saltHiange sigtdll from said storing means and

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:
@ 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




recording means for receiving and storing said processed inmage signal;
wherein said image signal is processed and said processed inmage signal is
passed to said recording neans during said second recordi ng node such that
while said image signal is being processed and sai d processed. i nage si gnal
is being stored the output inmge of said inmage pickup device can be shown
. on said display without the use of a buffer. 2. An image pickup apparatus
conprising: a solid state i mage pi ckup devi®e which can operate in a first

i mage pickup node for performng a reading operation of pixels of a first
nunber lines at.a firsyt. riod and_a 50 second inmage pi ckup node for .
perf or mg%\cém%“?%ggc?fcﬁbp ‘88‘@‘%’%& P%ﬁ’“ﬁ%ﬂgﬁ igeding Qperaomefipiests offa numbesef lglﬁfhl l er than
said fi gr%uenglnber. gf | i nes 1t a second_ period different fromsaid first

peri od; “THEG&ALEYA Jst pyp fﬁg 1068 2h 3 s§eprd Bepedidifgreaniomaya fstt gergd; f r om an
output signal of ., said splid state inmage_ pickup device, said inmage signal
formi ng means i ncfaeh Sepabiomping mesaefor rgiwanfnagsisiggalfamen p@puifsignatioly a
digital | m':&ance' signal of a first clock rate of a first bit wdth from
the out i sdlidgtals imgee Righug dsvire, gaidimeage signablorming legsdechiding a hmghmmoni nance
signal. .formng nmeans for formng a digital chrom nance signal of a clock
rate ofSiBgal fyrming mpans fos forming@idizifat umnindncs siguhl bf 7 first dhodk rafeaf A fitst bin t he

output sjgnal of said solid state inmage pickup device, and a nultiplexer
for mul VidB &up ity ovtputsignabofisaid solidistatzrimegegiighnp devicegla stabmimingg digdal chr oni nance
signal _and generating the nmultiplexed signal on the basis of a clock rate
whi ch if8rming mepnadfer fagning g Higital chsaridarfca signadlofe Kotkate; of 94 6ff saiigfirsmlonek f or .
;storing the image signal; a coupling termnal which is connected to display
means e ©fsaidfirstibiswideyfrem theicwoe sighal b Ataiddolia staRinagk fidnplelicA@néai d second
period; sw tching neans for switching a connecting relation anong said

i mage singtglbxer fommiltidexinpanisl, digitil thncifanpk bigghl bl HdB4ital SEmSRLeE S5A11 Ng Means
so as to enable a transfer of said inmge signal between any two of said

i mage shdjpererdting themanitiptaes sighaliof (EObHRs RS clo8 RieRdich 3D i@ A hiHAL| NY.

. means; and control neans operable to initiate a first recordi ng node in

whi ch sadd dirs oloicklrasd; at e

_ storing means for storing the image signal;
a coupling terminal which is connected to display means which can ﬂisplay an
image signal at a period concerning said second period; |
swiiching means for switchiﬁg a connecting relation amonrg said tmage signal
forming nieans, said coupling terminal, and said storing means so as to enable a transfer of said
.' ‘image signal between any two of said image signal forming means, said coupling terminal, and
said storing means; and
control means operable to initiate a first recording mode in which said solid state
image pickup device operates in said first in;zage pickup mode and said switching means connecis
said image signal forming means and said storing means for storage of said-image si@él 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,




i mage pickup device operates in said first inmage pickup node and said

swi tching neans connects said inmage signal form ng neans and said storing

means for storage of said inmage signal in said storing neans, and to

i medi ately shift to a second recording node in which said solid state

i mge pickup device operates in said second i mage pickup node and said

switching neans, 51 immediately follow ng storage of said inmage signal

into said storing means in said first recd¥ding node, connects said inmage

signal form ng neans and said coupling term nal and di sconnects said inage

si gnal - {hhedisely TRfREnd QIS | & NSid SRIRS GaslN ns Lon:

recei ving sai :dyi mage ésigrg]%al fsgg%ﬁlg e.lsg&g ofr%isrgfg'f}Sﬁ)enzlil &ean gsﬁﬁgzg%?rﬁﬁlgsai d

i mage SingddlcotiRctd SN dE rpce i.mege.signal . sai cessi ng neans

being coupled to sai sf@?%&@%ga%ﬁn‘gsa@ﬁggqgm%%&EW% i nk

apart fgamothe -M%&q} | ink coupling said inmage signal form ng neans
SFay ﬁmsﬁﬁlﬁr‘? E'r‘?g'%f or receiving and storing said

to said di splfay neans; “an F ecor gt
processed i nage §j - Wherein said i.nage Sj | is. processed and said
processed i mage ?%%%a gllléea%satg@?&e‘“%s@%f“gag?é@gag@ﬁbs PFedRE PR ai d
second D658 | D¢y ;mde .suﬂgothat while sajd inage signal i.s being processed
and sai'd processe fE ¢ BFRSPteRPIORETSAY RAsE FigRRl T RIPRSENING IPRAG ECIBE sai d

i mage ' vice can he shqown on said display without the use of a
buf fer -.CBB‘.?‘%&LJ\BSS%%FE’“E% Wﬁﬁd@g‘ﬁ?‘éﬁiﬁ‘ﬂmﬂ’éﬁﬁ%ﬂ 5#“‘ it fom Ge cpmmunigatioam

conpri s4 pg; lurality, of . photosensors which are arranged in a matrix
form arill(ljlE %cr’ﬁpiﬁng/ﬁﬁl‘iﬁﬂatgﬁg‘gf“iﬁd-wg rea dhsatd deplotpeangand plurality of col or
filters which are repeated in the vertical direction at a period of N (N
‘i's a natural nunBeYiREmeansdorteeciying and safingsaid pracessed imagasighaly unit for

transferring charges read out fromsaid plurality of photosensors w thout
m xi ng charges Y1 sadinngesigadisprpesssed 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.

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




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.m(mis
~a natural number) first photosensor groupszwhich are continuously arranged
in the vertical direction.and second photosensor groups of the number

that is a {Pahsférmal U ddn %HTEH?&)I : Jtr%gl veraﬂsgqqred)le}ﬁetsal d pixel. period N

which are continuously arrange cfio?*sai d first

photosensdhogmznnrﬁlaqﬂa@@kg second photosensor groups are alternately
arranged in the vertical direction, and which is used for transferrlng t he

charges accunul at ed a ifii ra @l@hﬁitS@EﬂﬂgﬁﬁﬁﬁQﬁuﬂfQHP%hEthéhg vertical -
transfer unit; and a second signal supplying unit for transterring the

char ges adEUﬁhP@t@@nﬁﬂnumbodsbgomd(mph@t@ﬁ@@%@ﬁagrguﬁgego gai-drvertica
transfer unit, Werein said:-first signal supplying unit and said second
si gnal suEﬁP?Pﬁ&“ﬁﬁFtgépépﬁndbpehdemel¢onmnﬁubdedy drAaflgyiicenaccording to
cl ai m-3, rther .haying dr|V|ng signal formng neans for formng driving
signal s wﬁ EnVeaFicpipdiregtionsand serondapbosesensor sggoaps soippl yi ng

unlts and i id ve tical transfer
efle! {EnB8L th &t 1s a (a is a natural number) times as

-lorgeias said plxel.perlod.N which are continuously
arrangod in the vertical direction, said first
photosensor?groups and said secono photosensor gfoups
are alternately arranged in the vertlcal direction, and
whlch 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 charges, accumulated in said second
~photosensor groups “to sald vertlcal transfer unit,
vwherein said flrst signal supplying unit and

Sald second 51gna1 supplylng unit are-independently

provided.

;4. A device according to claim 3, further
having dr1v1ng signal forming means for forming dr1v1nq
| 51gna13 whlch are inputted to said first and second
31gnal supplylng units’ and drive said vertical transfer

uonit and said horizontal transfer unit,

and wherein said driving signal forming means




unit and said. horizontal transfer unit, and wherein |laid driving signal
formng nmeans '53 forns a line shift signal as said driving signal. to
transfer said charges fromsaid vertical transfer -unit to. said horizonta
~transfer unit for a horizontal blanking period. A device according to
claim4, wherein said. driving signal form ng neans can selectively switch
a first operating node to read out the charges of all pixels by supplying
the driving signals to said first and second signal -supplying units and a

second opépamsng bde swifordndhe disvingq £w§ﬂ%fgﬂgyg\/ only said first .
'ng ¢ .

signal . supplying unit. 6. A device accor a|n1 mhereln sai d
driving stgrasieor sand cledrges At Seb fld | o8t SR I te ra5isgHed! dh N * a)

~tinmes as @ whole for mcontinuous horizontal blanking perio s so that the
char ges Of° (PR 3dahori st & mendiat athf or for hoH&EQRbAkaperi ods. 7. A

devi ce agﬁg ing to cIa|n14 wherein when one pixel included in a.certain
first ph 7 I «+ Tis considered as a first pixel, said driving

signal formng neans forns the line shift signal in a manner .such that

t he charges of a second pixel which is included in said certain first
cent to said first pixel in an upper or

Fhotosensor . group %p%eJ éa
ower 'direction ahdTHhHE 8f ﬁ@%“&ft§aﬁ§aﬂmr§t piherednesaid .
' .dr1v1ng 31gnal formlng means can selectively switch
a flrst opergtlng 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

a4 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 * a) lines are generated_fof.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




54 transferred fromsaid vertical transfer unit to said horizontal
transfer unit fort different horizontal blanking periods, respectively. 8.
- A'device according to claim 7, wherein when a pixel which is included in
said certain first photosensor group and is adjacent to said first pixel
41 in the upper direction is set to said second pixel and a pixel which is
adj acent to said first pi xel inthe lower.,directionis set toathird

pi xel , betmeen said 'second and third pixels, with respect to the pixel in

whi ch a physj S ce fro said first plxel is.longer, in a manner
such that the ]§¥E%3n8@ §5Fg]HF%§FCGﬂ Fﬁé“PSﬁQanbﬁyE?rﬁﬂlQhstance and

irs xel are added to

th | §f d pixel
e pi xel 0l Q6 %*hﬂﬁ-??%ﬁg%gﬁfgéFt kégapa@gpfspto?og%§%p$ ger physical

t he charges of sa

di st ance, b1sakd ndf behrRgqasi 9 nmeans forns at least two |ine shift
signal's for a ho%f?oﬁtal PQ&P%§£gg§?¥d during which the charges of said

" pi xel of the | onger phyS|caI di stance. are transferred fromsaid veérti cal

.transfer unit to said horizontal transfer unit... 9. A device according to
claim.4, whergin sabddedfédi Aecst@Day €9 &l N MANS O, tdh%rﬁarfe nurmber
of  line shift signals for each horizontal period. 55 10. A device

accordl ng? tBixed| thch inhetred Tudad din l\bé:lid"fc%ﬁt&m e|Gistuni t basis.
photosensor group and is adjacent to said first pixel
._{_) in the upper dlrectlonlls set to sald second pixel and
o a pixel whigh is adjacent 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.




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 devi ce according to claim3, wherein said Nis .fixed to 2 in any unit.
13. A device according to claim4,. wherein when m= 1 or 2; said driving
si-gnal formng neans forms ((N a/m + 1] Eine shift signals for each

hori zontal bl anking period, so that the é arges of the pixels O one |line
i ncluding the signal charges and the charges of the pixels of (N* a/m
lines, which don't include the signal charges are m xed in said horizontal

transfer uni 19.56 RMAGE: Bk CiR APDARATYIS ANR, SAL Tk |MAGE PI-CKUP
DEVI CE  ABSTRACT OF THE DI SCLOSURE An i mage pi ckup R'g\%]%eﬁ} ssaol%r ated in a

t hi nni ng nBdeif8ars nageepii kupi signedsj s supplied to a liquid crystal

di splay, and a pickup image is displayed (nonitoring node). The inage

pi ckup device is operated in a progressive scan reading node and the inmage
pi ckup signa& is witten into a DRAM (first .recordi ng node). After

conpl eti on of %he wrh 198l colarasaustipreteed:lay rars , entedeindeeader is
witten i - a flash menory and the i mage pickup signal is displayed
(second r(ra}fzglrsgiencbuasl to a £/~un1t period a,%d Es se?: ingaccordancep g

with the ordér of 2 and 4 every unit.
. t

32.  A'device according to claim 3, wherein said
N is fixed to 2 in any'unit.
13. A device according to cléim‘4;._wherein when
m= 1 or 2, |
said driving signal forming means forms I(Nl*
a/m) + 1] line shift signals for each horiipntal
blanking period,

. so that the charges of the pixels of one line
including the- signal charges and the charges of the
;RFXE1S of (N * a/m) lines which don't include the
signal charges are mixed in said horizontal transfer

unit.




nmode; ; =).. The image pickup signal is read out' fromthe flash menory and
decoded and witten into.the DRAM and the inage 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
-modes is controlled by a data sw tcher and a mcroconputer. Figure 1
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IMAGE PICKUP APPARATUS AND SOLID STATE IMAGE
PICKUP DEVICE

‘ABSTRACT OF THE DISCLOSURE
An image pickup device is operated in a

thinning mode, an imagg pickup signal is supplied to a
liquid crysﬁgl display, and a-pickUp image is displayed
(monitoring mode) . The 1mage plckup device is operated
_1n a progre331ve Scan readlng mode and the image pickup
51gna1 is wrltten lnto a DRaM (flrst recording mode) .
After compl@tlon of the writing, data compressed-by an
encoder/decoder is written into.a Flash memory and the
‘image pickup signal is~displayed,(éecond recofding
”nmdgﬂ, The image pickup sighal is read out from the
flash memory and decoded and written into the DRAM and
the image pickup signal is displayéd (fifst-reproducing
mode) The data is thinned and.read out from the DRAM
;and displayed (second reproduc1ng mode). A Switching
operation of those modes is controlled by a data

_$w1tcher and a mlcrocomputer

Figure 1




