DESCRI PTI ON - | mage Pi ck-up Apparatus and | magi ng System
Technical Field This invention relates to an i magi ng (inmage picking
up) systW9604154bl e used in a canera apparatus or the |ikePG§§89§%lﬂ%m
| mage pi ck-up apparatus nmainly for Factokry Automation (FA) to pick up

i mmge of, e.g., an object noving at a hi gh speed.

Background Art The applicant of this application has proposed,
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Japanese Patent Application Laid Open No. 119776/1992, an inage pick-up
appar atus having an electronic shutter function to carry out exposure tine
adj ust nenWOM6/04781 use of nechanical iris by controlling thecripssgasiz
storage tine of a solid-state image pick-  up device (CCD i mage sensor) of
the Interline Transfer (IT) type. ~ 120 this | mage pi ck-up apparatus, an
approach is enployed to read out, to the vertical transfer sections,
charges stored in respective pixels of the photoelectric converting
section of the CCD image sensor by a read-out signal shown in FIG
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controlled by a reset signal shown in FIG 1(c). Wen this reset signal
delivered, the CCD i nage sensor sweeps out charges stored in the pixels

i nt o t hewwveG478v dr ai n. For this reason, for a tinme RDESPIRSS/OMUri ng
whi ch the reset si gnal is_deéivgred (charge sweep-out period),
no charge is stored into the CCD imag€ sensor. Accordingly, effective

charges are stored (accunulated) into the photoelectric converting
section of the CCD i mage sensor fromthe tinme point when the
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reset signal delivered to the CCD i nage sensor is stopped. By controlling
the timng at which the reset signal is stopped, it 1is possible to control
t he char J¥096/0478e time, i.e., the shutter speed. Si RETIPIFOISEge
pi ck-up apparatus can vary the shutter speed in dependency upon novenent

(rmotion) of an object by using such én4EIéctronic shutter function, it is

advantageous in taking in inages particularly in high speed noving object
(body) . At present, an image pick-up apparatus used, e.g., mainly
for FA and adapted to carry out image pick-up of a noving object is known.
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nmovemnent path 200 noves up to the position in front of an inmage pick-up

section 202 osition detecting section 203 detects this nt. _of the
obj ect ?féq &s to a shutter signal generating circui tp%ﬁ’g&lf R gger
si gnal which faIIs to lowlevel at tinmg tll of FIG 3(a) (i.e., the

shutter control signal is caused to be active). - When the trigger

signal is delivered, the shutter signal generating circuit 204 delivers,

to a CCD control circuit 205, a shutter control signal which rises to high

| evel at the tine
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3 t11 of FIG 3(b). For a time period during which the shutter
control signal 1is not active, the CCD control circuit 205 delivers a reset
signal (iwdsspish€ig the state where the shutter control signapPCT/aPIsioIsI2i ve)
for sweeping out charges stored in the photoelectric converting section of
the CCD i nage sensor 206 into the overfl 8w ~drain. Thus, for a tinme period
during which the circuit 206 is supplied with the reset signal, no charge
is stored into respective pixels of the photoelectric converting section
of the CCD inmage sensor 206. However, when the trigger signal is
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shutter control signal to be active) delivered to the CCD i mage sensor
206. Thus, storage (accumul ation) of effective charges into respective

pi xel s of wnae/ptIst oel ectric converting section of the CCD i ﬁﬁ'ﬁgg?%(h‘é 206
s started. More particularly, the qu_controI circuit 205 is supplied
with a vertical synchronizing signal which represents low level for a tine
period fromtine t11l to tinme t12 of FIG 3(c) and a horizontal

synchroni zing signal shown in FIG 3(d) froma synchronizing signal
generating circuit 207. When the shutter control signal of Hlevel (i.e.,
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shown in FIG 3(c) falls thereafter to count the nunmber of pulses

4 of a clock signal (hereinafter sinply referred to as clock pul ses
dependi ngy8REE47RYy F cunst ances) by several hundreds thereaft erpCTIPISSiSI2Er a
read-out signal indicated at tine t13 of FIG 3(e) to the CCD inage sensor
206. Thus, for a tine period from&he time when the shutter control
signal of Hlevel (i.e., in active state) is delivered
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to the CCD i mage sensor 206 at the tine t11 of FIG 3(b) up to the tine
when the read-out signal is delivered to the CCD i nage sens Eﬁﬁwﬂg*tine
t13 of FI'WORBO04]51 charges corresponding to inmage pick-up Iiﬁh 2.t ed
through an imaging lens will be stored g(accumulated) into the CCD inage
sensor 206. This tinme period fromthe tine t11 to the tine t13 is the
charge storage tine. In the above-nentioned timng chart, FIG 3(f)
i ndicates the vertical blanking period VBLK Charges read out from
the CCD i mage sensor 206 are delivered to a signal processing circuit 209
as an i mage,pi Ch ypasigoak. & Fhe 5ignEl+ g cB e sk g Bidr cuilt 520D 7 dApl@fent s a
signal processing to add a synchronizing signal to the imge pick-up
signal, elCe RFE R TERENAEFABESZHATIEFABSEARMF L

ERALCEERMET B,
ERECEIRREER. AHSHAXBCEULERERET
EEAME. LEBABM CRESNAEHFERSINIEEERY
Gt IREEEASANLTERShAENEH AT 3 KEERR
L. BERARBLERA. BF L+ v SHBESEGUTERRR
B EMShAENE LEER AR B CRERTIETF Y rv I B
AEHTBA VI —F4 5V R7 BEGRRRTFE. HBE
ERNGERCABKEAMBES A AR SN AABANESA LS
Fi. LRABEEAMBSRUABAFAMEEICES O THS

EERYPESRUASKFAMESZERTIABAMNESERT
v7 T, EREARBK

il

RE. LEASAFABESCESLALS A
FAMES LD bR CARNE NS EBKFAMBIELERT 3 &
Ebi. IENNEERNBASCESC HASERMESEERT
FEERANMASERTR.. LEASEEAMESROEEASK
IAMES. X3, LEHHEERAMASRCLEEBAAFEAMME
B, BROKUNTSBREBE. LEBRFRENLTARY
CHASNALENSEEAMASRCLEANSKEAMAS. X
G, LEMAEEANASRULEERAKFAMESCE S LT,

L EEABCEREN BN LEEAERANCERATIABOR
A LESRU LR EEEAN K RAI B SN - RAASEEARET 5
B DEEEAMSLARTIENMASERTRE. REHORR
ERET AN NESAABLOBRRINE b Y TABANBT £
PR NN ERARBRENG L. LERF ey SHARSELAR



to output this signal through output termnal 210 as a video signal.
vi deo signal outputted through the output termnal 210 is delivered t

The
0,

e.g., nonwiowe/04751Thus, it is possible to analyze the state PETAPARSNOIS 2ct
201 in the case where the object 201 is @Tov_ed. Since such inmage
pi ck-up apparatus adapted for carrying du | mage pick-up of a

novi ng object is used mainly for FA there are
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I nstances where the object 201 showmn in FIG 2 is noved at a high speed t
carry out imaging (inmage pick-up) operation by high speed shutter, e.g

1/ 10000 WOI6/04TS1C . However, the above-mentioned i mage REERPS15L
apparatus counts, e.g., by nine (9), tge nunber of pulses of the

hori zontal synchronizing signal, from'f I 1'ing of the vertical

synchroni zing signal thereafter to deliver, to the CCD i mage sensor, a
read-out signal at the timng where clock pul ses are counted by several
hundreds. Nanely, the output timng of the read-out signal is fixedly set
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|l ess than the tine fromthe falling time of the vertical synchronizing
signal up to the tine when the read-out signal is outputted. For this
reason, tWWOWMFENtional inmage pick-up apparatus coul d not PERIPSSAISE2

i mage pi ck-up operation by high speed s ytter such as 1/10000 sec., etc.
The above-nenti oned i mage pick-up apparatus is adapted to start storage
(accurul ation) of effective charges in accordance wth a trigger signal
delivered fromthe position detecting section 203 as descri bed above.
Nanely, this inmage pick-up apparatus operates in accordance with the
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6 Meanwhi | e, there are instances where there is a need such that an

| mage processing equipnment is used to inplenent imge processing to a

vi deo siB’ﬁ%ﬂ""f‘?%m the i mage pick-up apparatus. Generally, F 2
processi ng equi pnent operates with a_ p{gdelernined synchroni zi ng signal
being as reference. For this reason, e.g., in the case where video signals
froma plurality of image pick-up apparatuses or video
recordi ng/ reproduci ng apparatuses, etc. are synthesized, or the like, it
is necessary to deliver a video signal synchronous with a synchronizing
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serving as reference to an image processing equi pnment. In nore
practical sense, when a trigger signal is delivered, as shown in FIG
4(a), forwevgmwist, at an arbitrary timng, this inage pi ck-RQT/osNaIsa2 us
delivers the read-out signal shown in FIG 4(b) to the CCD i nage sensor
after a predeterm ned charge storage'tﬂdb,‘i.e., exposure time to read out
charges stored in respective pixels of the photoel ectric converting
section to the wvertical transfer sections, and to generate a verti cal
synchroni zi ng signal V-SYNC sinultaneously therewith to output, as an
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vertical synchronizing signal V-SYNC Nanely, this image pick-up
apparatus attenpts to generate vertical synchronizing signals V-SYNC of a
fixed pewiosk/a?sier the trigger signal is delivered, as shRETIRISOIN2 5(c), -
for exanpl e, _ o 7 wherein when a
trigger signal showmn in FIG 5(a) is dél?vered, a read-out signal shown in
FIG 5(b) is delivered to the CCD inmmge sensor after a predeterm ned
exposure time to read out, to the vertical transfer sections, charges
stored in‘respective
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pi xel s of the photoel ectric converting section, and to generate a vertical
synchroni zi ng signal V-SYNC sinultaneously therewth. In this imge
pi ck-up ammrec4asy however since video signals are outputtcPCHIPISOSE2 | N
FIG 6(b) at randomtine intervals in accordance with trigger signals

delivered at arbitrary timngs, 1i.e.;, at 6r andom as shown in FIG 6(a), it
Is inpossible to output the vertical synchronizing signals V-SYNC at a
fixed period in practice.’ Meanwhi | e, in video processing equi pnents,

e.g., frame nmenmory, nonitor or the like for carrying out processing by
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del i vered thereto. However, in such video processing equi pnents,
is very difficult froma technical point of viewto synchra&gﬁiﬂﬂﬁgé
operatioﬁgubwmﬁwgynchronizing signal s of random period. Suc 3

synchroni zation is not carried out in.gengral. An object of this
I nvention is to provide an image pick-up apparatus capable of effecting
hi gh speed shutter operation. Anot her object of this inventionis to

provi de an i mage pick-up apparatus capable of controlling the timng at
which a
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8 video signal obtained by imaging is outputted, and easy to take
synchroni zati on with external equipnents. A further object of this
I nvent i onwioP6t0a75tr ovi de an i nmaging (i nmage picking up) syst ®OTRSIDISI2 of
out putting video signals froman inmage pjck-up apparatus (unit) in a
manner synchroni zed with a synchronizi Hg? signal froman inmage taking-in
unit. A still further object of this invention is to provide a
control unit and a control system which are adapted to output video
signals froman image pick-up apparatus in a manner synchronized wth a
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Di scl osure of the Invention An i mage pick-up apparatus according to
this invention conprises: an interline transfer type solid-state i|Inmage

pi ck-up WO®A6W47SInc| uding a |ight receiving section for pro&&afiRgSIsiz ges
corresponding to quantity of light incidegt thereto, a vertical transfer
section to which the charges produced in the light receiving section are
transferred, a horizontal transfer section for outputting the charges
transferred through the vertical transfer section, and a charge sweep-out
section, and having an electronic shutter function to sweep out the
charges storgd: iz 1 tohey i ghip segetviTg Setich B 2 @ the char gelisiepEout

section in accordance wth an electronic shutter control signal;
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to generate the shutter control signal; read-out signa

9 generating neans for generating a read-out signal for reading out the
charges s P48 t he |ight receiving section to the verticaf€T 1312,
section as effective charges after a prgg termned time is passed fromthe
time point when the trigger signal is elivered; charge transfer stopping
means for stopping vertical transfer of charges in the vertical transfer
section at least up to a timng at which the read-out signal is generated
after the
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trigger signal is delivered; and charge transfer starting means operative
torele op_of the vertical transfer of the effective 10 the
vertica%%ﬁ section by the charge stopping neans at lg?f’?%g@bhgased
on an external synchronizing signal-tgsgtart the vertical transfer of the
effective charges so that the effective charges are output through the
hori zontal transfer section. Moreover, in the inage pick-up
apparatus according to this invention, the charge transfer starting neans
rel eases stop of vertical transfer of the effective charges in the
vertical tFansker Keeld &VWak & B ¥ bgewhefet a7 E € & A o Fatli Ondsi gnal
I ncluded in the external synchroni zing signal indicates start of
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one of the odd field and the even field so as to start the vertical
transfer of the effective charges. Further, the image pick-u
appar at us R 8¥P475hg to this invention further conprises out E&?’ 13
signal generating neans for generating a9 output request signal at a
predetermned timng based on the external synchronizing signal after the
10 trigger signal is delivered, whereby the charge transfer starting
nmeans rel eases stop of vertical transfer of the effective charges
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at the vertical transfer section at a timng where a field discrimnation
signal included in the external synchronizing signal indicates start of
one of thgslfhsrdie! d and the even field after the output reprpsposmisnral is
delivered so as to start the vertical transfer of the effective charges.
Further, the inage pick-up apparatus accb8dimg to this invention further
conpri ses output request signal generating neans for generating an out put
request signal at a predetermned timnmng based on the external

synchroni zing signal after the trigger signal is delivered, whereby the
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synchroni zing signal indicates start of a field existing at the beginning
after the output request signal is delivered so as to start the vertical
transf er W@ 96MdISkf f ect i ve char ges. An i mage pick-up af$A/EOe1S12
according to this invention conprises: an i_nterline transfer type
solid-state i nage pick-up device incluging a light receiving section for
produci ng charges corresponding to quantity of light incident thereto, a
vertical transfer section to which charges produced in the |ight receiving
section are transferred, a horizontal transfer section for outputting the
charges trapskepr gdxt prough) the-veghifad & rapstier, wseed pn, and a charge
sweep-out secti'on, and having an el ectronic
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11 shutter function to sweep out the charges stored in the |ight

recei ving section into the charge sweep-out section in accordance wth an
el ectronwo séerser control signal; a first synchronizing sPGREPISHNSHL
term nal supplied wth a first _ve5 i cal synchronizing signal and a
first horizontal synchronizing signal, “i*nternal synchroni zing signal
generating neans for generating an internal vertical synchronizing signal
and an internal horizontal synchronizing signal on the basis of the first
vertical -synchronizing signal and the first horizontal synchronizing
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signal; a second synchronizing signal input termnal supplied wth a
second vertical synchronizing signal and a second horizontal_svynchronizing
si gnal ; WOQ%#0435gnal generating neans for generating, on tﬁgTﬂﬁgmy t he
second vertical synchronizing signal angl the second horizontal

synchroni zing signal, a read-out signal for transferring the charges
stored in the light receiving section to the vertical transfer section and
a vertical transfer signal for vertically transferring the charges which
have been " read out to the vertical transfer section; a trigger signal

i nput  ternqi galy guUPPki Bk Frgmtigesert@r-hadl D W th T+ H guey 35y maks hor
desi gnating i mage pick-up of an object; electronic shutter signal

The LT ggor & onk B O G ) = S Py GO ol e liomsl. vhen
2RA%4 70y /MCKOD120y/7B0xy ViRHHAZLEH -
AB LS 186DF— S ANBFIKBRT B, HB, COH-2Y
VS 136DV TAABFIERBEREFI-¥134DFa—FH
e EINTV 3B,

F®RBH-»2%v% 136 . LRy PRHEBEL1 350257
9Aﬂﬁ¥kﬁ%én61v9&$$ﬂm£dmtvz97nv7
MCKAZ2#HHLT. Z0HHHENETI—-F138IIHKBT S,

2LTC. L®8Fa2—4%138i. LR®EH-»227>%1360#HHK
HhEFI—-FF+ 32 ,ic&h. ERCCDAA -V %110
ERME®HI LI /ESEXV]1, XV2, XV3 XV4, XSG
1, XSG2, PG, H1, H2%4£K7T %,

ST, COH-#29 %136 . Bll1iKrarTLHIIK. ki
Iy RHBEBEB1I3SKESATy VRHEK AW - FiRFISHBES
NnB3HH U5 133A, 133B&. LRIy YRMANNY £y
P FIctREINBT7Y 9y FT7O09F1383C, 1833D&, LR
7Yy 770+57183C, 133DO&EMANQ, QR INS
¥—PF133ELEBRATH 3,

rREAY 421 33ARB. A% 70y /7MCKZHHMTAENI
AV I TH-T LRAVA—5 13 TRXVEESHAEHE]
2 (b)) KRFRT &LINTRI /20y I MCKMH /09 7 ANHFE
HBINT VB, COAY Yy 133A1R. 20— FRFICHL
éh%ﬂlz(a)K%TlvVﬁﬁﬁﬂoﬁMﬂlebﬁﬁh
BAIK. ZOHHHEAELTHL 2 (¢) EFATEIKNL AT~



generating means for carrying out signal processing, at a timng based on

the int e\r,\%ﬂ gﬁhroni zing signal, with respect to a signal P&ﬁfﬁnﬁgli he

char ges C ave been read out fromthe

12 horizontal transfer section of the fotid-state i mage pick-up device to
generate a video signal; and a video signal output termnal for outputting
the video signal generated at the video signal generating neans.
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An i mage pi ck-up apparatus according to this invention conprises: an
interline transfer type solid-state i mage pick-up device including a |ight

recei vi nowepssioaesy f or produci ng charges correspondi ng to qURCT/R9S/00812| | ght
i ncident thereto, a vertical transfer % ction to which the charges
produced in the light receiving sectiofA®are transferred, a horizontal
transfer section for outputting the charges transferred through the
vertical transfer section, and a charge sweep-out section, and having an
el ectronic shutter function to sweep out the charges stored in the |light

recei ving sec |on i tﬁﬁ?%‘%gi%’\%% Qut, q\egrt*on_ anécg_% e3v§th an

el ectronic sh trer an external synchroni zi ng S|gnal I nput
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synchroni zi ng signal; internal synchronizing signal generating neans for

generating an internal vertical synchronizing signal and an|
hori zont WOLGMEMAoni zi ng signal on the basis of the extern%%%’ﬁgi?

synchroni zing signal and the external. Bgrizontal synchronizing signal;
nodul at ed synchroni zi ng signal generating neans responsive to a timng
based on the internal horizontal synchronizing signal to generate a
nodul ated horizontal synchronizing signal having a frequency higher than
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13 that of the internal horizontal synchronizing signal, and to generate
an out put vertical synchronizing signal based on the internal vertical
synchr oni Woreg/0d?5dnal ; sel ector nmeans for selectively out putRCTAIPISMIS12
internal vertical synchronizing signal nd the internal horizonta
synchroni zi ng signal, or the output “veftlical synchronizing signal and the
nodul at ed horizontal synchronizing signal; drive signal generating neans
for generating a read-out signal for transferring the charges stored in
the Iight receiving section to the vertical transfer section and a
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signal and the internal horizontal synchronizing signal, or the output
vertical synchroni zing signal and the nodul ated horizontal synchroni zing
si gnal WWO96le4184 been sel ectively outputted through the séNé%FBﬂ”#B&nS' a
trigger signal input term nal suppILde fromthe external, with a trigger

signal for designating inmage pick-up o 1an obj ect; electronic shutter

signal generating neans for generating the electronic shutter control
signal when the trigger signal is supplied; video signal generating neans
for carrying out signal processing, at a timng based on the internal
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device to generate a video signal; and a video signal output

14 termnal for outputting the video signal generated at én?r | si gnal
generatiWé’Wﬁ%l. An i mage pi ck-up apparatus accordin éﬁt’%{ag’"

invention conprises: an interline transfer type solid-state inmage pick-up
device including a light receiving section for producing charges
corresponding to quantity of light incident thereto, a vertical transfer
section to which the charges produced in the |ight
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receiving section are transferred, a horizontal transfer section for

outputting the charges transferred through the vertical transfer section,
and a chaﬁ&é’%@p-out section, and having an el ectronic sHRETEISOLIEt | on

to sweep out the charges stored in theggght receiving section into the
charge sweep-out section in accordance wth an el ectronic shutter control
signal; a first synchronizing signal input termnal supplied with a first
vertical synchronizing si gnal and a first hori zont al

synchroni zing signal, internal synchronizing signal generating neans for
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synchroni zi ng signal; a second synchronizing signal input termna
supplied with a second vertical synchronizing signal and a

horizontéy°§ymyﬁfonizing signal; selector nmeans for selectrggﬁ@agﬂ§ﬁﬁtting
the first vertical synchronizing signalgg4and the first horizonta

synchroni zing signal, or the second vertical synchronizing signal and

t he

second hori zont al 15 synchroni zi ng

si gnal ;

first vertical synchronizing
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signal and the first horizontal synchronizing signal, or the second
vertical synchroni zing signal and the second hori zontal ;é@&?@ﬁ@%i%gg

si gnal WiRi96M4715hve been sel ectively outputted through the*Sel ans,
read-out signal for transferring theﬁghajges stored in the light receivin
section to the vertical transfer section and a vertical transfer signal
for vertically transferring the charges which have been read out to the
vertical transfer section; a trigger signal input termnal supplied, from
the external, with a trigger signal for designating image pick-up of an

obj ect; efqglr @i C ghutf or ;SipRaR FPACBAS 69- DS OIG g6h@ @ ihg the
el ectronic shutter control signal when the trigger signal is supplied,
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out signal processing, at a timng based on the internal synchronizing
signal, with respect to a signal based on the charges which have been read
out from WMOOMFSIzontal transfer section of the solid-stat PCTHIRPSOIRL- up
device to generate a video signal; apdjﬁ\nikx)signal.output termnal for
outputting the video signal generated®at the video signal generating
nmeans. An i magi ng system according to this invention conprises: an
interline transfer type solid-state inmage pick-up device including a |ight
recei ving section for producing charges corresponding to quantity of |ight
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produced in the |1 ght .
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16 receiving section are transferred, a horizontal transfer section for

out puttW“,&qsf:harges transferred through the vertical tpenspespigecti on)
and a charge sWweep-out section, and having an electronic shutter functio

to sweep out the charges stored in -tHeTli-ght receiving section into the
charge sweep-out section in accordance with an el ectronic shutter control
signal ; external synchronizing signal generating neans for generating an
external vertical synchronizing signal and an external horizonta
synchroni zing signal; a_trigger signal input term nal supplied,
FHCEEEN 3, PP
BEHhBWIZTR, §43 v 79220 —5131R. LEXFRAMES
SG-HDHNo—LRNVéERBIALA IV IP6. 20 (b) KR
TIRI /Dy IRER I AboHBENLH28MHZOT RS
sy s MCKE2AMLAE20 (c) KRT 7052 CL%EA
4 APl ®k. EEHERZBSXVIEN~AALVLRILEL, TP
SXpicsoysCLE2THY VML, EEEAERFATXV ]

vVl =%137THR.

17

Ao—-LRAETE, ELT. 4
cosoyws2CLoay bR, EBULALXKFRMIESSG-HD
CtoTUty hENBH-#5 Y5 136R&E-THEDATL
3,

EcAT. EALAESKERKFAMES TG -HDKRE, C
L/ AESNEENT VL, cOhp. LEERKFAMBESTG
@ HDMIA I U S VAL —F lIRBBRENEBE, B2 1
(b) RRTCL/ABBAUREATLIMMILbLEEER
LIS 0T. LB Oy CLEAY Y FFEH -2 VS
1 836470y sCLO4AAMBIR Yty h&h, 705 7CL%

2

44V TBRIENTERL, ThIZKXKD, TDFA v IY
XL —-5137TR. EBAFAMESTG-HDELTCL /4
EESX R EATOA MM, BEEEAEIXVI~XV4EZRBE
L, THhbb, ZTOMMBIBZ. CCDA XA -T2 H1 l1o0FEH
ERSRPLTEEELEXBESN3, A, B21 (a) B@BY%
PAFAMESSG-HDERL, B22 (c) REEAEXMTX
V1zwd.
comBIRAFLTR., LBOL IR, ERKFAMBESTG -



fromthe external, a trigger signal for designating i mage pick-up of an

obj ect; nodul ated synchroni zi ng signal generating neans for e ting a
nodul at eV@86/M478ht al synchroni zi ng signal having a frequengf%”ﬁ§&ﬁ5F2 t han

that of the " external hori zont al _ chroni zing signal for a tine
period froma timng after a predetermned tinme is passed fromthe tine
when the trigger signal is delivered to the trigger signal input term nal
up to a timng based on the external vertical synchronizing signal, and
for generating an output vertical synchronizing signal based on the

external  vgr ifallf SN 7 agigsEgsalt gedestI anic shutt e C D ghad —
generating neans for generating an electronic shutter control signal for
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trigger signal is supplied; read-out signal generating neans for

generating a read-out signal for transferring the charges stored in the

i ght rec®@A67Section to the vertical transfer section  PCTAIPSNOIS12

17 when a predeternmned tinme is passedggomthe tinme when the trigger
signal is delivered thereto; vertical transfer signal generating nmeans for
generating a vertical transfer signal for vertically transferring the
charges whi ch have been transferred
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to the vertical transfer section when the nodul ated hori zontal
synchroni zing signal does not take a high frequency; and ne for
storing a&ﬂ%&f’ i gnal based on the charges outputted fromn?{%")g%gﬁstate
| mage pick-up device at a timng based aong the external vertical
synchroni zi ng signal. In the imagi ng systemaccording to this
I nvention, the nodul ated synchronizing signal generating neans generates a
signal having a frequency higher than that of the external horizontal
synchroni zi ng signal as the nodul ated horizontal synchronizing signal for
a tinme peridadfreofg & 3, Byiwlen k ) preRetakndigd t7ne k 3f gassel /FidrEt he
time when the trigger signal is delivered up to a timng at which a field
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synchroni zing signal indicates start of one of the odd field and the even

field. woodfsiagi Nng systemaccording to this invention fpgqifie%o1512
conpri ses output request signal generating neans for generating an output

request signal at a predetermined timnglbased on the external vertica
synchroni zing signal after the trigger signal is delivered, whereby the
nodul at ed horizontal synchronizing signal generating neans generates a
si gnal having a frequency
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18 higher than that of the external horizontal synchronizing signal as

t he nodu I zontal synchronizing signal for a tine ' a
timng mk@%8§@§$£deternined time is passed fromthe tine mﬁgékﬁﬁ%$¢ﬁ?gger
signal is delivered up to a timng at whgch- the output request signal is
delivered and a field discrimnation signal included in the external
vertical synchronizing signal indicates start of one of the odd field and
the even field. The i magi ng system according to this invention
further conprises output request signal generating nmeans for generating
an out put rnedgeabts of dgnal Fat- T Pr @8t W Bi #eB Vi Bi Ng7basedVoh ﬁl‘fg dxtHr nal
vertical synchronizing signal after the trigger signal is delivered,
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si gnal generating nmeans generates a signal having a frequency higher than
that of t al horizontal synchronizing signal as the 8H%§®ﬁ
horizontaﬁﬁggﬁ%ﬁ$ nizing signal for a tine period froma tiﬁ?ﬁ %ﬁ
predetermned tine is passed fromthe- t4ge when the trigger signal is
delivered up to a timng at which the output request signal is delivered

and the external vertical synchronizing signal indicates start of field
exi sting at the beginning. This invention is directed to a control

apparatus for controlling operation timngs of an inmage pick-up apparatus
havi ng an i #d& |3 e carsfhert &ype7siH BdSAMrakesBi 3 eTHERK-up FIHNZEKE 2
I ncluding a |ight receiving section for producing charges
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corresponding to quantity of light incident thereto, a vertical

tranﬁéwil on to which charges the produced in the | ipghHipo&i6es Vi Ng
sectlon ferred, a horizontal transfer. section for outputting the

charges transferred through the verti<cal4 4 t ransfer section, and a charge
sweep-out section, and having an electronic shutter function to sweep out
the charges stored in the light receiving section into the charge
sweep-out .section in accordance with an el ectronic shutter control signal,
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apparatus conprising: an external synchronizing signal input termna

supplied W&Dﬂ@ﬁ xternal vertical synchronizing signal an
hori zont al” Sy F nizing signal; a trigger signal input te
fromthe external, with a trigger signal 45 oc designating
an object; a trigger signal output termnal for outputting
pi ck-up apparatus, an output trigger signal based on the t
delivered to the trigger signal input term nal; nodul ated
si gnal generating neans responsive to a timnmng based on the

d_an external

r ‘ Bied,

mage pi ck-up of

, to the inmge

ri gger signa

synchroni zi ng
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signal input termnal to generate a nodul ated horizontal s

ynchroni zi ng
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that of the external horizontal synchronizing signal, and to generate an

out put w&i;' 5lsynchronizing signal based on the externalP {ﬁb 12
synchronl Zi'ng signal; and a nodul ated synchronizing signal output termna

for outputting the nodul ated horizontad gsynchronizing signal and the

out put vertical synchronizing signal to the inmage pick-up apparatus.

20 In the control apparatus for inmage pick-up apparatus according to
this invention, the nodul ated synchroni zi ng signal
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generating nmeans generates a signal having a frequency higher than that of
the exter i.zontal synchronizing signal as the nodul at } t al
synchroniv‘ilfiﬂngggs%(s%:}g nal for a time period from a timng when a’e%%{"i i ned
time is passed fromthe tine point whengthe trigger signal is delivered to
the trigger input termnal up to atimng at which a field discrimnation
signal included in the external vertical synchronizing signal indicates
start of one of the odd field and the even field. The control
apparatus for inmage pick-up apparatus according to this invention further
conpri ses oft puf® %eﬁuﬁsﬁ ﬁ@ngl 5 Pehet af ifhg RdnsF R fekeFatt dgFad dut put
request signal at a predetermned timng based on the external vertical
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signal after the trigger signal is delivered, whereby the nodul ated

hori zont a{vosg\gmigloni zing signal generating means generates pr15ipgfgisidavi ng
a frequency higher than that of the external horizontal synchroni zing
signal as the nodulated horizontal syndmonizing signal for a tine period
froma timng when a predetermined tine is passed fromthe ti

trigger signal is delivered up to a timng at which the
signal is delivered and a field discrinmnation signal I‘m“&a@u‘mj!ﬂmw
external vertical synchronizing signal indicates start LOT nt he odd

field and the even field. The control apparatus for image pick-up
appar atus accordin :
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21 to this invention further conprises output request signal
gener at i ngvoreeieggsf or generating an out put request signal at PCTAP95/01512

predeterm ned tim ng based on the external VeLLLcangwmﬂﬂqﬁﬂﬁHﬁﬁT si gha

after the trigger signal is delivered,™ wh reby t i zont al
synchroni zi ng signal generating neans generate W!““:“““m[
frequency higher than that of the external horlbonca tsymch# omi zi ng si gnal
as the nodul ated horizontal synchronizing signal for a tine period froma
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trigger signal is delivered up to a timng at which the output request
signal iwoskaersered and the external vertical synchr gepimgesignal

i ndicates start of field existing at the begl nni ng This invention is
directed to a control systemfor contrdi Ping o f an i mage
pi ck-up apparatus having an interline transfer mm l%ll! Uﬂ l. mage

pi ck-up device including a I'ight receiving secti g charges

corresponding to quantity of light incident thereto, a verti caI transfer
section to which the ch d LVI egiion are
transferred, #hbi®? 2 R % if%a &e&%e&t&o’ﬁ?rﬁ '% ﬂgﬁt’ﬁﬁ’?t%f %]%b%c%arlg@s
transferred througp tH:tla vertical transfer section, and a charge sweep-out
section, n"rﬂ\fﬁ'g &
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el ectronic shutter function to sweep out the charges stored in
recei vi nGyo9g/oh@p | n accordance with an el ectronic

t he control

syst em conpri si ng: external

signal; a trigger signal input term nal supplled
a trigger signal for designating inmge
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pi ck-up of an object; nodul ated synchroni zing signal generating neans
responsi v o.a timng to the external vertical synchronizi

generate &' 9ﬁﬂﬂhlated hori zontal synchroni zing signal Jﬂ%% ak@requency

hi gher than that of the external horizongal- synchron|2|ng—s#gnaL-—and—Lg—-—__
generate an output vertical synchronizing signal based on t

vertical synchroni zing signal; a nodul ated synchroni zi ng si gl:mlmwmnmulll ”"l
termnal for outputting the modul at ed hori zont al synchroni zi ng &1 gnalu am *
the output vertical synchronizing signal to the image pick-up apparatus,

vi deo si gnalfifikmpute terniind % LulFpti ddEvirth @ Fikdb %g%da% out putted from

the inmage pick-up apparatus; and nmenory neans for storing the video signal
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external vertical synchronizing signal. In the control systemfor

| mge pick-up apparatus according to this invention, the nodul ated
synchroni?’lor%’“égénal generating neans generates a signal hRGIABPI§01512
frequency higher than that of the exterygl horizontal synchronizing signa

Py

as the nodul ated horizontal synchronizing signal fer—a—time—period froma
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23 discrimnation signal included in the external vertical synchronizing
signal i start of one of the odd field and the everi,(fr.#' Fé,glm

The contr "@%@ Ym for i mage pi ck-up apparatus according to | ﬁ?gntion
further conprises output request signal ggnerating neans for generatlng an

out put request signal at a predetermned timng based on
vertical synchronizing signal after the trigger si gnal i s de lllmlﬂmuu" “Ill “ 'II‘
wher eby the nodul ated horizontal synchronizing signal genera

generates a signal -having a frequency higher than that of the exter nal
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is passed fromthe tine point when the trigger signal is delivered up
.to atimng at which the output request signal is delivered and a first
di scri mi WSS gnal included in the external vertical syRfcHIRRg
signal indicates start of one of the field a

niield.
In addition, the control systemfor inage pick-up a m““ m‘lﬁcﬂm gto
this invention further conprises output request si. Al ans
for generating an output request signal at a predetetrni‘ned tining based on

the external vertical synchronizing signal after the trigger signal is
del i vered, gvgeyepy-ther mogiated Lo Fomt-al Fspnehy oriei RapFgsaE R ¥
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t he external horizontal synchronizing'5|gnal as the nodul at ed

24 hori z %‘JM nchroni zing signal for a time period from apkd, en a
predetermwrzlie t?ér;le i s passed fromthe time when the trigger S|gna H‘

delivered up to a timng at which the-ou§put- request
delivered and the external vertical synchronizi nHI m Eﬂ“!ﬁ&ljlmﬁ
start of field existing at the beginning. I on
of the Draw ngs
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FIG 1 is atimng chart show ng the operation of a conventional inmage
pi ck-up : FIG 2-is a block diagram show ng the,

conflgurg‘?laon 0 it he conventional inmage pick-up apparatus. P E|5é2 31is
a timng chart show ng the operation of §the - conventional inn

appar at us. FIG 4 is atimng chart show ng the ﬂliﬂ‘“i am;‘mr
conventional inmage pick-up apparatus. FIG 5 |s

showi ng the operation of the conventional image pick-up apparatus

FIG 6 is a timng chart shomnqg the operation of the conventlonal I_mage
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FIG 7 is a block diagram showi ng the configuration of an imging system
to which Wy ssdepkgention is applied. FIG 8 is a plan vpewspéspisipd, i n
a nodel form the configuration of an IT type CCD i mage sensor used in a
CCD canera constituting the above-nenti®Bed i nagi ng system FIG 9

I's a block diagram showi ng a nore practi cal ,_
25 configuration of the CCD canera. FIG 10 is amllmmlﬂjlﬂﬁﬂmrmlll
showi ng a nore practi cal * € L M s %
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configuration of a timng generator constituting the CCD camera. FI G
11 is a block dlagran1shomﬁng a nore practical configurati Fhﬁﬂynter
consti tut‘ivﬁg? 4814 i ni ng gener ator. FI G 12 is a timng char oW ng
t he operation of the Hcounter. He - is a block diaqgr

showing a more practical confi guratl on of vvr| te en mﬂlm glmﬂul”!ll
preparation section constituting inmage taking-in uni

system FIG 14 is a circuit diagram showi ng a mor e practlcal
configuration of nodul ated HD signal preparation section constitutin
control unit of 3tz # ey MYsiEEeth & F B 13RI Gk 5 Y A Eimididhdaas

expl ai ni ng the operation of
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t he nodul ated HD signal preparation section constituting the control unit.
FIG 16 is a timng chart for explaining the operation ﬁé Egigul ated HD
ECTAEED

si gnakyds&ersat i on secti on. FIG 17 is atimng c eXpl ai ni ng
t he operation of the control unit. FIG 18 is a timng chart for

expl aining the operation of wite enable signal preparation section of the
I mge taking-in wunit. FIG 19 is a timng chart for explaining the

operation of the imging system 1/27
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26 FIG 20 is atimng chart for explaining the operation of the
timng J¥0oce8Ts1 of the CCD caner a. FIG 21 is a tim pgrgPadisior

expl aining the operation of the timng generator of the CCD canera.

FIG 22 is atimng chart for explaining the operation of the inmaging
system FIG 23 is a timng chart for explaining the operation of

the i magi ng system FIG 24 4 vi ew for explaining positional shift

of reproduction inmage in the imagrng system
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FIG 25 is a timng chart for explaining the operation of the imaging
system FIG 26 is a block diagram show ng anot her fposibisis i on of
t he i N3O A60455Et em according to this invention. Fl 27 i's a block
di agram showi ng a further enbodi nent of the inmaging systemaccording to
this invention. FIG 28 is a block diagram show ng anot her
configuration of the CCD canera constituting the imging system accordi ng
to this invention. FIG 29/igra block diagram showi ng a further

configuration of the CCD camera constituting the imaging system accordi ng
to this invention. '

— o
_ o
® ~
._. -
—©
—®
—®
—&
—®
-
1 1° 2

- = =
=k BE SESE B <E
- wrd g g e <
Ny Ry Vg Ny M Qe
go B2 B9 ug O9 O2
I.I.E Ly W I.I.E u-E A



Best Mbde for Carrying Qut the Invention Preferred enbodi nents of
this invention will now be described in detail with reference to the

at t ached WiD 969475k . FETIAPISI015}2

i magi ng (i mage picking up) systemaccording to this invention is directed
to an i magi ng system adapted for detecting a noving object (body) 2
transferred (conveyed) along a transfer path 1 conprised of belt conveyer,
etc. by neans of a position sensor g3py pick up an imge of still picture
on the basis of a
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detection output of the position sensor 3 as shown in FIG 7, for exanple,

and includes .an imge

unit 20 for carrying out

signals EXT-HD, EXT-VD to the contr®lf @®it 20, and for taking thereinto

pi ck-up apparat us
camer a 1d”93ﬂmggﬁrying out inmage pick-up in
out put of the position sensor 3 to

it o
aggg;d;ncgoafhhﬁgﬂggﬁg§?Pgn

output a video signal, and a control

control of the operation of the CCD canera 10,
and an image taking-in unit 30 for delivering external synchronizing

video signal fromthe CCD canera 10.

position sensor 3 detects the
transfer path 1 to generate

obj ect 2 reaches the
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front surface of the position sensor 3 to deliver it to the <control unit
20 and the image taking-in unit 30. The control uni ﬁfﬁg | s
timng WOe0438ure at the CCD canera 10 on the basis of %ﬁé r.@%@f si gnal
TRIGIN delivered fromthe position sensor 3, and controls, on the basis

of the wite enable signal WE delivered fromthe inmage taking-in unit 30,

timng at which the CCD canera 10 outputs a video signal. The CCD
camera 10 picks up an inmage of the ggv@gg object on
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the basis of control fromthe control unit 20 to out put a video si gnal at

a timng based on control fromthe control unit 20 to lolish0 t he
i mage tWRP$B47Sh unit 30. The inmge taking-in unit 30 |s a apte to take-
thereinto the video signal fromthe CCD canera 10. In nore practica

sense, the control unit 20 conprises, as shown in FIG 7 nentioned above,
termnals ClL, C2 for delivering horizontal and vertical synchroni zing
signals SGHD, SGVD to the CCD cgmppg 10, terminals C3, C4 for delivering
hori zontal and vertical nodul ated synchronizing signals TGHD, TG VD to
the CCD canmera 10, a terminal C5 supplled with a trigger signal TRIGIN
based on detection of the—+evtng—obrect—2—frTomrtiepositTon
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sensar 3, and a termnal C6 delivering, to the CCD canera 10, a pul se

w dth adjusted trigger signal TRI G OUT obtained by adj usﬁaﬁ@sﬁul se

wi dt h JVOR@47SLi gger signal TRIGIN delivered to the ter :

Mor eover, the control unit 20 conprises termnals C7, C8 supplied with
external synchronizing signals EXT-HD, EXT-VD from the image taking-in
unit 30, atermnal CO supplied wwth wite enable signal WE fromthe inmage
taking-in unit 30, a synchronizind éi@fhal generating section 21 for
generating synchronizing signals SGHD, SG VD on the basis of the external
synchroni zing signals EXT-HD, EXT-VD delivered fromthe image taking-in
unit 30 to the termnals C7, C3 to output the generated synchronizing
signals SGHD, SGVDto the termnals Cl1, C2, and

FIG.8
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29 a nodul ated HD signal preparation section 22 for preparing nodul ated
synchroni zing signals TG HD, TG VD on the basis of the sypphpdapiigiang
si gnal W@@/MJS1 SG VD from the synchroni zing signal generating section 21
and the wite enable signal WE, etc. delivered to the terminal C9 to
out put the prepared nodul ated synchronizing signals TGHD, TG VD to the

termnals C3, C4. The synchroni zi ng signal generating section 21
gener at es 9/27
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hori zontal and vertical synchronizing signals SGHD, SG VD in accordance
with the external synchronizing signals EXT-HD, EXT-VD delivered from t he
t er mi nal s™&26/435% 5" del i ver themto the CCD canmera 10 t hrof 1512
termnals Cl, C2. The nodul ated HD signal generating section 22
generates a nodul ated horizontal synchronizing signal TG HD and a

nodul ated vertical synchronizing signal TG VD based on the synchroni zing
signals SGHD, SG VD and the wite eh@iI27signal WE in accordance with the
timng of the trigger signal TRIGIN delivered fromthe termnal C5 to
deliver themto the CCD canera 10 through the termnals C3, C4. Mreover,
the nodul ated HD signal generating section 22 varies the frequency of the
nodul ated horizontal synchronizing signal TGHD in accordance with 2 set

shut t er speed . TT 23
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to control exposure tine,

vi deo WQREP475t om t he CCD canera 10 is
unit 30 at a timng synchronous

to the term nal C9.

taking-in unit 30 conpri ses,

i.e.

as shown

, charge storage tinme of the CCD canera 10|,
and to control output of a video signal fromthe CCD cangsmyphQnifat hat t

termnals C10, Cl1 for outputting ‘&Shleiﬂa

FIG.11

the FIG

30

delivered to the i mage taking-in
with the wite enable signa

WE del i vered
The i mage

7 nmenti oned above,
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synchroni zi ng signals EXT-HD, EXT-VD, a termnal Cl2 supplied wth a video
si gnal fgﬂmﬁt7 8¢,CCD canera 10, a termnal C13 for outputt pogIpysoisi2 t e
enabl e signha , a termnal Cl4 supplied wth the above-described trigger
signal TRIGIN fromthe position sensor 3, a synchronizing signal
generating section 31 for generating external synchronizing signals
EXT-HD, EXT-VD, a nenory 32 for storing the video signal delivered to the
terminal Cl2, and a wite enabld2#@yhal preparation section 33 for
generating wite enable signal WE on the basis of the trigger signal
TRIGIN delivered to the termnal Cl4 to deliver the generated wite
enabl e signal WE to the control unit 20 through the termnal C13. The
synchroni zi ng signal generating section 31 generates
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external horizontal synchronizing signal EXT-HD and external vertical
synchr oniyg gefdgfdional EXT-VD to deliver themto the mnenoryp8RIPERISE20
deliver themto the control unit 20 through the termnals Cl0, Cl1. The
wite enable signal preparation section 33 generates.wite enable signal
VE in accordance with the trigger signal TRRGIN delivered to the term nal
Cl4 to deliver it to the nenory 32 d%delivers it to the control unit 20
t hrough the term nal C13. The mem)rlisZ% tores the video signal delivered
fromthe CCD canera 10 to the termnal Cl2 in accordance with the wite
enabl e signal fromthe wite enable

FIG.13
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31 signal preparation section 32. Mor eover, the CCD canera 10

I ncl udes a CCD i mage sensor 11 of the Interline Transfer QIT! # e of a
struct uMO 80435bwn in FIG 8, for exanple. This IT typ& & sensor
11 is conposed of light receiving portions SODD corresponding to
respective pixels of the odd field, light receiving portions S[err]
corresponding to respective pixels of the even field, vertical transfer
portions V[err] to which charges st$¢y@7in the respective light receiving
portions S[err], S[err]qare read out, and a horizontal transfer portion
Herr] for outputti ng,ﬂﬁagan [ mag@pi ck-up signal
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of one horizontal line unit, the charges which have been read out to the
vertical transfer portions V[err], and has an el ectronic SE tion
to controwop?ffoé'fﬁli al of the substrate forned below the lig F&}r‘g%"é'f‘gﬁg
portions S[err], S[err] to thereby sweep out the charges stored in the
respective light receiving portions S[err], S[err] into the substrate,
thus to control the charge storage t,i The CCD canera 10
conprises,. as shown in FIG 9, a vert1i£Z?7 drive section 12 for controlling
transfer of charges in the Vpertjcal tj§ansfer portifonsjto which the charges
stored in the 1light recgivipg portiong of the|CCD}i mage sensor 11 are read
out, a timng generator} 13 phic enefates a ;igngﬁl for driving the
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vertical drive section 12, etc., a master clock generating section 14 for
delivering a nmaster clock MK of about 28.6 MHz to the tiniggmgfnerator
13, and AVQDb&478t control signal PCTAPISA1512 32
preparation section 15 for preparing a shutter control signal SCP on the
basis of the trigger signal TRIGOUT delivered to the termnal C6 to
deliver it to the CCD i nage sensor 11. Mor eover, the CCD canera 10
conprises switches 16a, 16b for ca.iéyiﬁ-g out switching between horizontal

synchroni zi ng signals

U
I [ [ I U 6 I I O I

3
3
—

FIG.16(b) s on
FIG.16(c) oo
FIG.16(d) o

FIG.16(a) rcemrn



| T-HD TG-HD and vertical synchronizing signals IT-VO TG VD delivered to
the timng generator 13, a synchronizing signal generatjgg k@n 17 for
gener 3 bBgo4785 er nal synchronizing signals IT-HD, IT-VD on the basis of the
hori zontal synchronizing signal SGHD and the vertical synchronizing
signal SGVD delivered fromthe termnals Cl, C2, a Correl ated Doubl e
Sampling circuit (hereinafter referred to as CDS circuit) 18 for carrying
out so called correl ated doubl e 4gp@7hg on the basis of sanpling pul ses
SHP, SHD delivered fromthe timng generator 13 wifh rqspectjto an inage
pi ck-up signal defiveyed fromthe CD i mage sénsof_11 tjo elitinate noi se
oi I

such a eset n e, ¢tc. e=mcluded }in the i mge p=3k-up sign and a
procesgq progessing seg¢tion 19
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operative on the basis of synchronizing signal SYNC delivered fromthe
synchr oniwig ssnesé9nal generating section 17 to inpl ement S dCGHPoSB SRS OCESS
processing to the i mage pick-up signal delivered fromthe CDS circurt 18
to output the imge pick-up signal thus processed as a video signal.

This CCD canera 10 carries out switching of the above-nentioned swtches
16a, 16b to thereby conduct switching between the ordinary operation node

for carrying out inmage 18727 33
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pick-up of noving picture on the basis of the internal

synchroni zing signals I T-HD, IT-VD fromthe tim ng generatQr }ﬁ#@g&)random
shutter wo0Ig6/64351 carryi ng out i mage pick-up of still pict@F@ / rdance
wi th the nodul ated synchronizing signals TG HD, TG VD delivered to the
termnals C3, 4. In nore practical sense, the synchronizing signal
generating section 17 generates internal synchroni zing signals | T-HD,

| T-VD fromthe horizontal synchroni‘gim7si ghal SG HD delivered fromthe
termnal Cl1 and the vertical synchronizing signal SG VD delivered fromthe
termnal C2 to deliver themto the switches 16a, 16b. The switch 16a

sel ectively delivers, to the timng generator 13, one of the nodul ated

hori zontal synchroni zing signal TG HD
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delivered fromthe term na

signal | T

17. ThengvI%l tc
the term na
del i ver ed
Mor eover,

16b
one of the nodul at ed

t he random shutter

TG HD, TG VD deli ve
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34 counts, by nine (9), the nunber of pulses of the nodulated horizontal
synchroni zi ng si ?nal TG HD fromthe tine point of start of exposure of the
CCD | nagev"gég@‘!ﬂ"’ 11 thereafter to form a read-out signal RETIPISOIIAMI ng
out charges stored in the light receiving portions of the CCD i nage sensor
11 to the vertical transfer portions of the CCD i mage sensor 11. For this
reason, the charge storage tine of the CCD i nage sensor 11 is sum of the
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time required for counting, by nine (9), the nunber of pulses of the
nodul at ed._hori zontal synchronizing signal TG HD and a preg ] qztine
requi r ed W8P6®4Pki ng the read-out signal RO2. In thi W t he
above-nmentioned timng generator 13 is constituted as shown in FIG™ 10,

for exanple. Nanely, the timng generator 13 is conposed of an edge
detecting circuit 131 supplied with vertical synchronizing signal

TG VD I T-VD sel ected by the switch 12@./ 27V-counter 132 adapted so that an
output of the edge detecting circuit 131 is delivered to its data input
termnal, an inverter 133 for inverting nmaster clock MCK fromthe master

cl ock generating section 14 to deliver it to the edge detecting circuit
131, a decoder 134 supplied with output of the V-counter 132, an edge
detecting circuit 135 supplied with '
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hori zontal synchronizing signal TGHD IT-HD sel ected by the swtch 16a,-a
H counter 136 adapted so that an output of the edge detecting circuit 135
is delivé¥@8684351 ts data input termnal, an inverter 137 ROTAPSS01%12ng t he

master clock MCK fromthe master clock generating section 14 to deliver it
35 detecting circuit

to the edge
135 and the H counter 136, and a decoder 138 supplied with output of the
H- counter 136. '
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More particularly, the edge detecting circuit 131 is conposed of cascade
connected two flip-flops 131A, 131B adapted so that the ster clock MCK

[ nverted%?%’?@ﬂ nverter 133 is delivered to the respect F&’é«"ﬂ"é&i’&h‘%put
termnals and a gate 131C supplied with outputs of the respective
flip-flops 131A, 131B, wherein vertical synchronizing signal TG VD IT-VD
sel ected by the switch 16b is delivered to the data input term nal of the
flip-flop 131A. This edge detecting 2&/2Wt 131 detects falling edge of
the vertical synchronizing signal TGVDIT-VD to deliver an edge detection
out put of one (1) clock pulse width of the master clock MCK at a tim ng of

the falling edge to the dj 132. In this
exanple, the clock inputjtermnal of the V-counter 132 is supplied with a
decode 8 A
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out put of the decoder 138. Thus, the V-counter 132 counts decode output of
t he deco n the basis of edge detection output byt

detecti ng&;&’}@g"{sﬁ 131 to deliver the count output to the dgﬁﬁg‘%}éﬁ‘
Moreover, the edge detecting circuit 135 is conposed of cascade connected
two flip-flops 135A, 135B adapted so that master clock MCK inverted by the
inverter 137 is delivered to the respective clock input.-termnals, and a
gate 135C supplied with outputs of tiggyespective flip-flops 135A, 135B,
wherein the horizontal synchronizing signal TGHDIT-HD sel ected by the
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36 switch 16a is delivered to the data input termnal of the
flip-flop 135A. - This edge detecting circuit 135 detects falling edge of

t he hori zM%ﬁ’o“g§hchron| zing signal TGHYIT-HD to deliver PGIPN01NIAt o

i nput term nal of the Hcounter 136, an edge detection output of one (1)
clock pul se width of the master cl ock2 thcxgat a timng of the falling edge.
In this exanple, the clear input term the Hcounter 136 is supplied
with a decode output of the decoder 13 The H counter 136 counts

t he nunber of pul ses of the naster cloak M on the bag’s of edge
detection output delivered from : '
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the edge detecting circuit 135 to the data input termnal to deliver its

count oufput to the decoder 138. Furt her, the decoder ecodes
count ou#ﬁh@“%ﬁgkhe H counter 136 to thereby generate varléé%ﬁag?5%3t|n1ng

signals XV1, XV2, XV3, XV4, XSG, gﬁip%éﬁi H1, H2 of the CCD i nmage
sensor 11. In this exanple, nter 136 conprises, as shown in

FIG 11, counters 133A, 133B adapted so that an edge detection output by
the edge detecting circuit 135 is delivered to the respective |oad
termnals, flip-flops 3C, 13§p adapted so that the ge detecti on out put
S delivered to the re ectlve eset termnpals, and a ate 133E SE?D|Ied
Wi th respective out put [er E?
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of the flip-flops 133C, 133D. The counter 133A is N1-ary counter for

'. LR R

counting the nunber s L7870 T pul ses of
the master clock MZK, wherein the clock input t:erm nal~~ts.~Syppl ted with a
master clock MCK as shown in FIG 12(bé1 invertél By ‘the~irnVerter 137.
This counter 133A is operative so that in the case where the period of
the edge detection output shown i'bfé&lﬂ'ﬁf@ﬁ delivered to its | oad

Imégé Pickﬁup Apparatus and.Imaging System
" Technical Field
This invention relates to an imaging (image picking up)
system suitable used in a éamera apparatus or the like used as
an image pick-up apparatus mainly for Factory Automation (FA) to

pick up image of, e.g., an object moving at d high speed.

Background Art vs 5'45:‘5'01/}.5{33)’

The applicant of this application has proposed,/ in the
Japanese Patent Application Laia Open No. 119756/1992, an image
pick~up appératus having an electronic shutter function to carry
out exposure time adjustment without use of mechanical iris'by
controlling the_charge storage time of a solid-state image pick-
up device (CCD image sensor) of the Interline Transfer (IT) type.

In this image pick-up apparatus, an approach is employed to
read out, to the vertical transfer sections, charges stored in
respective pixels of the photoelectric converting section of the
CCD image sensor by a read—out. signal shown in TFIG. 1(b)
outputted at_the vertical blanking period VBLK during which a
vertical blanking signal shown in FIG. 1(a) is céused to be low
level. The charge storage time of the CCD image sensor is
controlled by a reset signal shown in FIG. 1(c). When this reset
signal is delivered, the CCD image sensor sweeps out charges
stored in the pixels into the overflow drain.

For this reason, for a time period during which the reset



termnal is longer than N1, it delivers, ‘to the clock input termnal of
the flip-flop 133C, one puI se A at the tine poinfs Wieré. NI- aUrbEr of
pul ses are counted as shown in FIG 12(c) as itis .c.ount"DuI'put : The
flip-flop 133C delivers, to the gate 133E, an o0t put Qa’s"éhown in FIG
12(d) of which state is inverted by cdunt output fromthe counter 133A

Mor eo t h tf _’L33B N2 (N1 N2 f |
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section of the CCD image sensor from the time point when the
reset signal delivered to the CCD image sénsor is stopped. By
controlling the timing at which the reset signal is stopped, it
is possiblé to control the charge storagé time; i.e., the shutter
. speed. | |

Since the image pick—up apparatus can vary the shqtter speed
in dependency upon movement'(motion) of an object by using such
an electronic shutter function, it is advantageous in taking in
images particularly in high speed moving object (body) .

At present, an image pick-up apparatus used, e.g., mainly
for FA and adapted to carry out image pick-up of a moving object
is known. This image pick—up apparatus has a configuration as
shown in FIG. 2, for example. When an oﬁject 201 moving on a
movement path 200 moves up to the position in front of an image
pick-up section 202, a position detecting section 203 detects
this movement of the object tq deliver, to a shutter signal
generating circuit 204, a trigger signal which falls to low level
at time t11 of FIG. 3(a) (i.e., the shutter control signal is
caused to be active).

When the trigger signal is delivered, the shutter signal
generating circuit 204 delivers, to a CCD control circuit 205,

a shutter control signal which rises to high level at the time
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terni naI is longer than N2, it delivers, to the clock |nput term nal of
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pul ses are count ed as shown in FIG 12(e) as its t:ount"OuI‘put “: The _
flip-flop 133D delivers, to the gate 13§E an odt put [ &rr] “° "a& shown in
FIG 12(f) of which state is inverted by count output fromthe counter
133B. t11 ngFgét'esj(g?)l-E Is a logical product (AND) circuit and forns

For a time period during which the shutter control signal
is not active, the CCD control cifcuit 205 delivers a reset
signal (indicating the state where the shutter control signal is
inactive) for sweeping out charges stored in the photoelectric
converting section of the CCD image sensor 206 into the overflow
drain. Thus, for a time period during which fhe circuit 206 is
supplied with the reset signal, no charge 1is stored into
respective pixels of the photoelectric converting section of the
CCD image sensor 206. However, when the trigger signal is
delivered, the circuit 205 stops the reset signal (allow the
shutter control signal to be active) delivered to the CCD image
sensor 206. Thus, storage (accumulation) of effective charges
into respective pixels of the photoelectric converting section
of the CCD image sensor 206 is started.

More particularly, the CCD control circuit 205 is supplied
with a vertical synchronizing signal which represents loQ level
for a time period from time tl1l to time tl12 of FIG. 3(c) and a
horizontal synchronizing signal shown in FIG. 3(d) from a
synchronizing signal generating circuit 207. When the shutter
control signal of H level (i.e., in active state) is delivered,
the CCD control circuit 205 counts, by nine (9), the number of
pulses of the horizontal synchronizing signal shown in FIG. 3(d)
from the time t11 at which the vertical synchronizing signal

shown in FIG. 3(c) falls thereafter to count the number of pulses



of pulses are counted fromthe tining of the fald'ITng.ef "vthe-gdgé det ection
out put by the edge detecting circuit 135 and fallk. aft¥f N2:inunber of

pul ses are counted fromthe above- nmentioned fal'fing ti"m'Ag, “as”l ogi cal
product output of the outputs Q [err] of the respective flip-flops
133C, 133D. . In_the, H-counter 136 S ' ti.an, t he
peri od O?Pt e‘:lec’(fgkes(]:légg‘ét i?(r)lﬁr%ﬁ?ﬁ%?eﬁystlﬁgigdlgéép%&éé‘%ﬁdn%%?rlgg?t pwggsi s
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and the perti e edge detectron’ou
deliver a read-out signal indicated at time t13 of FIG. 3(e) to

38 ‘an output pulse X as shown in FIG 12(g) which rises after NI number
|
I

the CCD image sensor 206.

Thus, for a time period frém the time when the shutter
éontrol signal of H level (i.e., in active state) is delivered
to the CCD image sensor 206 at the time tll 6f FIG. 3(b) up to
the time when the read-out signal is delivered to the CCD image
sensor 208 at time t13 of FIG. 3(e), charges corresponding to
image pick—up light irradiatéd through an imaging lens will be.
stored. (accumulated) into the CCD image sensor 2086. This time
period from the time tll to the time t13 is the charge storage
time.

In the above—-mentioned timing chart, FIG. 3(f) indicates the
vertical blanking period VBLK.

Charges read out from the CCD image sensor 206 are delivered
to a signal processing circuit 209 as an image pick—up signal.
The signal processing circuit 209 implements a signal processing
to add a synchronizing signal to the image pick-up signal, etc.
to output this signal through output terminal 210 as a video
signal. The video signal outputted through the output terminal
210 is delivered to, e.g., monitor. Thus, it is possible to
analyze the state of the object 201 in the case where the object
201 is moved.

Since such image pick—up apparatus adapted for carrying out



4),"out puts Q J[err] of the respective flip-flops 133C, 133D are caused

to be both at low level. As a result, the outputs’ppl™sés""X-4dl.sb -b&Cones

di sappear. Moreover, the wite enabl e signal:prepataty gn :section 33
of the image taking-in unit 30 conprises, as sHéwi®in"*FIG” 13, “for
exanple, a flip-flop 34 supplied, at the clock termnal CK, wth ext er nal
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wite e”éPLédst”%arry out imaging (image pick—up) operation by high
speed shutter, e.g., 1/10000 sec., etc.

However,the above-mentioned image pick—up apparatus counts,
e.g2., by nine (9), the number of pulses of the horizontal
synchronizing signal, from falling of the vertical synchronizing
signal thereafter to deliver, to the CCD image sensor, a read-out
signal at the timing where clock pulses are counted by several
hundreds. Namely, the outpuf timing of the read-out signal is
fixedly set in advance on the basis of pixel arrangement of the
CCD image sensor.

Accordingly, the charge storage time of the image pick-up
apparatus could not be shortened so that it is equal to a time
less than the time from the falling time of the vertical
synchronizing signal up to thé time when the read-out signal is
outputted. For this reason, the conventional image pick—up
apparatus could not carry out image pick—ﬁp operation by high
speed shutter such as 1/10000 sec., etc.

The above-mentioned image pick—up apparatus is adapted to
start storage (accumulation) of effective charges in accordance
with a trigger signal delivered from the position detecting
section 203 as described above. Namely, this image pick—-up

apparatus operates in accordance with the timing of the trigger

signal delivered from the position detecting section 203.



WE corresponding to the trigger signal TRRGIN delivered to the

39 terminal Cl4 to deliver it to the nenory 32,:"and & o "del-v&r- 71 to the

control unit 20 through term nal C13. On the b herv-bamd,: tthe”
above-nmentioned control unit 20 conprises, as showd™i n""FI'G" 14, “for
exanple, a nono-nmulti vibrator 41 for Senerati ng a pul se signal of a
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that an image processing equipment is used to implement image
processing to a video signal from the image'pick—up apparatus.
Generally, the image processing equipment operates with a
predetermined synchronizing signal being as reference. For this
reason, e.g., in the case where video signals from a plurality
of image pick-up npparatuses or video recnrding/reproduning
apparatuses, etc. are synthesized, or the like, it is necessary
to deliver a video signal synchronous with a synchronizing signal
serving as reference to an inage processing equipment.

In more practical sense, when a trigger signal is delivered,
as shown in FIG. 4(a), for example, at an arbitrary timing, this
image pick—-up apparatus delivers the read—-out signal shown in
FIG. 4(b) to the CCD image éensor after a predetermined charge
storage time, i.e., exposure time'to read out charges stored in .
respective pixels of the photoelectric converting section to the
vertical +transfer sections, and to generatg a vertical
synchronizing signal V-SYNC simultaneously therewith to output,
as an image pick-up signal, through the horizontal transfer
section, the charges which have been rend out to the vertical
transfer sections at a timing synchronized with the generated
vertical synchronizing signal V-SYNC.

Namely, this image pick—-up apparatus attempts to generate
vertical synchronizing signals V-SYNC of a fixed period after the

trigger signal is delivered, as shown in FIG. 5(c), for example,



out put of the nono-multi vibrator 41 and are operj}tive to form a pul se
signal synchronous with a 1/4 frequency divisions ¢} 0Ck:""¢herel pafter
referred to as CL/4 signal) having a frequency of !aboput:3.%5 :M¥z :obtai ned
by allow ng clock CL of about 14.3 MHz,  which is’obtfaifed By al I'owi ng the
master clock delivered fromthe synchr_%n! zing signal generating
P2t 00 bt} Cutn e AR s AR R A 3 )t BBt bpeetd 2
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the vertical transfer sections, charges stored in respective
pixels of the photoelectric converting section, and to generate
a vertical synchronizing signal V-SYNC simultaneously therewith.

In this image pick-up apparatus, however éince video signals
are outputted as shown in FIG. 8(b) at random time intervals in
accordance with trigger signals delivered at arbitrary timings,
i.e.; at random as shown in FIG. 6(a), it is impossible to output

" the vertical synchronizing signals V-SYNC ét a fixed period in
practice.

Meanwhile, in video processing equipments, e.g., frame
memory, monitor or the like for carrying out processing by using
video signals from such an image pick-up appératus, their
operations are required to be synchronized with video signals
delivered thereto.

However, in such video processing equipments, it is very
difficult from a technfcal point of view to synchronize their
operations with synchronizing signals of random period. Such a
way of synchronization is not carried out in general.

An object of this invention is to provide an image pick-up
apparatus capable of effecting high speed shutter operation.

Another object of this invention is to provide an image

pPick—-up apparatus capable of controlling the timing at which a'



synchroni zi ng signal generating section 21, and the |ike. Mor eover,
the control unit 20 includes a counter 51 for f:egueney di'vi~di-ng 1 he CL/4
signal, and the like, and allows the frequency ﬁlﬂisﬂdﬁ ratico zat the
counter 51 to be changeabl e (adjustablg) to theréby“form @ f Fequency

vari ed (changed) signal to vary the frBquency of the nodul ated hori zont al
synchronlz

the basi &* %?gt%' %?bn%?talned Eﬂrfﬂ%ﬁlnghéSCSHfPBFtunltaﬁélgﬁgyu

flip- flo??ngﬁrozgzatlon with external equipments.
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A further object of this invention is to provide an imaging
(image picking up) system caﬁable of outputting video signals
from an image pick—-up apparatus (unit) in a manner synchronized
with a.synchronizing signal from an image taking-in unit.

A still further object of this inventioﬁ is to provide a
control unit and a control system which are adapted to output
video signals from an image pick—-up apparatus iq a manner
synchronized with a synchroniéing signal from an image taking-in
unit.

Disclosure of the Invention

An image pick—-up apparatus according to this invention
comprises: an interline transfer type solid-state image pick-up
device including a ligh£ receiving section for producing charges
corresponding to quantity of light incident thereto, a vertical
transfer section to which the charges produced in the 1light
receiving section are transferred, a horizontal transfer section
for outputting the charges transferred through the vertical
transfer section, and a charge sweep—out section, and having an
electronic shutter function to sweep out the charges stored in
the light receiving section into the charge sweep—-out section in
accordance with an electronic shutter control signal; electronic
shutter signal generating means supplied with a trigger signal

to generate +the shutter control signal; read—out signal



reset by the wite enable signal WE delivered to the termnal C9, and the
|ike, and is operative to select, by a swtch 72, one.oft " d.sl.gnal.””. "I
del i vered through switches 64, 65, etc. froma countet :58:and the: G/4
signal fromthe synchronizing signal generating section “21°°t6*" deéliver
it as the nodulated horizontal syn@hronizing signal TGHD to the CCD

10 th h the termnal C3.to thereby control the tim ng  of output
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is passed from the time point when the trigger signal is
delivered; charge transfer stopping means for stopping vertical
transfer of charges in the vertical transfer section at least up
to a timing at which the read-out signal is génerated after the
trigger signal is delivered; and charge transfer starting means
operative to release stop of the vertical transfer of the
effective charges in the vertical transfer section by the charge
stopping means at a timing based on an external synchrbnizing
signal to start the vertical transfer of the effective charges
so that the effective charges are output through the horizontal
transfer section.

Moreover, in the image pick-up apparatus according to this
invention, the charge transfer starting means releases stop of
vertical transfer of the effective charges in the wvertical
transfer section at a timing where a field discrimination signal
included in the external synchronizing signal indicates start of
one of the odd field and the even field so as to start the
vertical transfer of the effective charges.

Further, the image pick-up apparatus according to this
invention further comprises output request signal generating

 means for generating an output request signal at a predetermined

timing based on the external synchronizing signal after the



termnals of the flip-flops 42, 43 on the basis of the trigger signal
TRIGIN shown in FIG 15(a). The flip-flop 42 is.0rdinNalid.y”sdpplied,
at the reset termnal, wth an output of high |evet :framthe npnp-yulti
vibrator 41, and is placed in the state where its outpUt Qi % “¢aused to be
at high level. However, when the out pulco- [err] of the nono- mul ti

t
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to be atmggWslggfLase¥v§¥bp of vertical transfer of the effecfive charges
at the vertical transfer section at a timing where a field
discrimination signal included in the external synchronizing
signal indicates start of one of the odd field and the even field
after the output request signal is delivered so as to start the
vertical transfer of the effective charges.

Further, the image pick-up apparatus according to this
invention further comprises output request signal generating
means for generating an outpuf request signal at a predetermined
timing based on the external synchronizing signal after the
trigger signal is delivered, whereby the charge transfer starting
means réleases stop of vertical transfer of the effective charges
in the vertical transfer section at a timing where the ekternal
synchronizing signal indicates start of a field existing at the
beginning after the output request signal is delivered so as to
start the vertical transfer of the effective charges.

An image pick—up apparatus according to this invention
comprises: an interline transfer type solid-state image.pick—up
device including a light receiving section for producing charges
corresponding to quantity 6f light incident thereto, a vertical
transfer section to which charges produced in the light receiving
section are transferred, a horizontal transfer section for
outputting the charges transferfed through the vertical transfer

section, and a charge sweep—out section, and having an electronic



41 -output [err] of the nono-nmulti vibrator 41 shifts to high |evel,
output Q of the flip-flop 42 is caused to be at high keyél’si-n" Synchr Orik sm
with rising of the above-described CL/4 signal shown i mn.FG-:15€¢c) .2

-

The flip-flop 43 is reset by output [err] of the nono-niilti™ “""Vvi'brdtor
41 simlarly to the above-describedfli]pl-flop 42. As aresult, its output
Lerr] Ighﬁggggdfﬁ%c %Jﬁ Jgggwéggegugstﬁgoﬁ%arges stored in the light

receiving section into the charge sWeep—out section in accordance
with an electronic shutter control signal; a first synchronizing
signal input terminal suppiied with a first vertical
synchronizing signal and a firét horizontal synchronizing signal,
internal synchronizing signal generating means for generating an
internal vertical synchronizing signal and an ihternal horizontal
synchronizing signal on the basis of the first vertical
synchronizing signal and the first horizontal synchroniiing
'signal; a second synchronizing signal input terminal,supplied_
with a second vertical synchronizing signal and a second
horizontal synchronizing signal; drive signal generating means
for generating, on the basis of the second vertical synchronizing
signal and the second horizontal synchronizing signal, a read-out
signal for transferring the charges stored in the light receiving
section to the vertical transfer section.and a vertical transfer
signal for vertically transferring the charges which have been
read out to the vertical transfer section; a trigger signal input
terminal supplied, from the external, with a trigger signal for
designating image pick—up of an object; elecfronic shutter.signal
generating means for generating the electronic shutter control
signal when the trigger signal 1is supplied; video signal
generating means for carrying out signal processing, at a timing
based on the internal synchronizing signal, with respect to a

signal based on the chdrges which have been read out from the



in FIG 15(e). Wen output of the flip-flop 42 shifts to high | evel ,
output [err] of the flip-flop 43 shifts to low |eve} "jh % "syhighipni s
with rising of the CL/4 signal subsequently delivered.?. ¢ -“The aqutput Q
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of the flip-flop 42 is delivered to a switch 47 throdgh the 'noho- il ti
vibrator 44. By this switch 47, there 1% carried out selective swtchi ng
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terminal for outputting the video signal generated at the video
signal generating means.

An image pick-up apparatus according to this invention
comprises: an interline transfer type solid-state image pick-up
device including a light receiving section for‘pfoducing charges
corresponding to quantity of light incident thereto, a Veftical
transfer section to which the charges produced in the 1light
receiving section are transferred, a horizontal transfer section
for outputting the charges transferred 'through the vertical
transfef section, and a charge sweep—out section, and having an
electronic shutter function to sweep out the charges stored in
the light receiving section into the charge sweep—out sectioﬁ in
accordance with an electronic shutter control signal; an external
synchronizing signal input terminal supplied with an external
vertical synchronizing signal and an external horizontal
synchronizing signal; internal éynchronizing signal generating
means for generating an internal vertical synchronizing signal
and an internal horizontal synchronizing signal on the basis of
the external verticalhsynchronizing signal and the external
horizontal synchronizing signal; modulated synchronizing signai
generating means responsive to a timing based on the internal
horizontal synchronizing signal to generate a modulated

horizontal synchronizing signal having a frequency higher than



trigger signal TRG QUT as shown in FIG 15(g), for exanple, is forned, and
this trigger signal TRl is delivered to the CCD caneya:1(*threlgh {he <
term nal C6. : 42 ¢, : “Noreaver,: the
output Qof the flip-flop 42 and the output [err] of tYe T1ip-flop 43
descri bed above are delivered to a gate1 8. By this gate 48, NOR (not

ogi cal %Hgl %%w%tei?ngggggqa%origgital synchronizing signal, and to
generate an output vertical synchronizing signal based on the
internal vertical synchronizing signal; selector means for
selectively outputting the internal vertical synchronizing signal
and the internal horizontal synchronizing signal, or the output
vertical synchronizing signal and the modulated horizontal
synchronizing signal; drive signal generéting means for
generating a read-out signal for transferring the charges stored
in the light receiving seétion to the vertical transfer section
ahd a vertical transfer signal for vertically transferring
charges which have been read out to the vertical transfer
‘section on the basis of the internal verticél synchronizing
signal and the internal horizontal synchronizing signal, or the
output vertical synchronizing signal and the modulated horizontal
synchronizing signal which have been selectively outputted
through the selector means; a trigger'signal input terminal
supplied, from the external, with a trigger signal for
designating image pibk—up of an object; electronic shutter signal
generating means for generating the electronic shutter control
signal when the trigger signal is supplied; videol signal
generating means for carrying out signal processing, at a timing
based on the internal synchronizing signal, with respect to a
signal based on the charges which have been read out from the
horizontal transfer section of the solid-state image pick-up

device to generate a video signal; and a video signal output



output of the gate 48 is a signal synchronous with the fi rst CL/4 signal
after high level time period is conpleted (the triggef +Sigral--TRI.GIN:
becones inactive) as shown in FIG 15(f). An out pl:lt of “tthe* gate #48 is
delivered to a nono-nmulti vibrator 61._ Thus, the nono-"mul'ti “Vvi'Brator 61
adj usts the pulse wdth of output of t%‘é gate 48 shown in FIG 16(a), for

exanpl e, . to.deliyer th se wi_dt h_adj ustedo ut to.the cang

t hrough tRETEEA %gf 63%82‘%&6&@ 084 VIEEL FA8 se;l % Pgrxfla%lertliga si gljlnal ]'f%

as shown | ElLG Further, the output of the gate 48 is

i nverted®p 1qfa‘r}v r%’%(r%)tigg ﬂ?ans ‘NOR (not | ogi cal sum) output of this output

fhe gat 50 ( Ale ShTEr ned I a0 ThRe B8 e I CFoy e 18T 1AVeliord O

comprises: an interline transfer type solid-state image pick-up
device including a light receiving section for producing charges
corresponding to quantity of light incident thereto, a vertical
transfer section to which the charges prodﬁced in the 1light
receiving section are transferred, a horizontal transfer section
for outputting the charges transferred through the vertical
transfer section, and a chérée sweep—out section, and having én
electronic shutter function to sweep out the charges stored in
the light receiving section into the charge sweep—out section in
accordance with an electronic shutter control signal; a first
synchronizing signal input terminal supplied with a first
vertical synchronizing signal and a first horizontal
synchronizing signal, internal synchronizing signal generating
means for generating an internal vertical synchronizing signal
and.an internal horizontal synchronizing signal on the basis of
the first vertical synchronizing signal and the first horizontal
synchronizing signal; a second synchronizing signal input
terminal supplied with a second vertical synchronizing signal and
a second horizontal synchronizing signal; selector means for
selectively outputting the firsf vertical synchronizing signal
and the first horizontal synchronizing signal, or the second

vertical synchronizing signal and "the second horizontal



the-counter 51. Moreover, the output of the gate 48 is delivered to
flip-flop 54, etc., and is also delivered to the |oad:tTeftFpdl - of- the’:
counter 53. The counter 51 allows the CL/4 si gnal'to undergq 3 :
frequency-division into.1/N on the basi % of a ratlo N*CN™" 1"~""15Y"sét in
advance by setting of control input to-deliver signal Pl having a period
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generating, on the basis of the first vertical synchronizing
signal and the first horizontal synchronizing signal, or the
Second_vertical synchronizing signal and the second horizontal
synchronizing signal which have been selectively outputted
through the seiector means, &a read-out signal for transferring
the charges stored in the light receiving section to the vertical
transfer section and a vertical transfer signal for vertically
transferring the charges which have been read out to the vertical
transfer section; a trigger signal input terminal supplied, from
the external, with a trigger signal for designating image pick-up
of an object; electronic shutter signal generating means for
generating the electronic shutter control signal when the trigger
signal is supplied; video signal generating means for carrying
out signal processing, at a timing based on the internal
synchronizing signal, with respect to a signal based on the
charges which have been read out from the horizontal transfer
section of the solid-state image pick-up device to generate a
video signal; and a video signal output termiﬁal for outputting
the video signal generated at the video signal generating means.

An imaging system according to this invention compriseé: an
interline transfer type solid-state image pick—up device
including a 1light receiving section for producing charges
porresponding to quantity of light incident thereto, a vertical

transfer section to which the charges produced in the 1light



43 -a swtch 52. The gate 50 provides NOR (not | ogical sun) out put of .
the signal Pl delivered fromthe counter 51 and an out'put *ef t-hé qat €749
to deliver a signal as shown in FIG 16(b) to the |oad 't.er'm'n:al of Ihﬂe
counter 51 and a nmono-multi vibrator The nono- mul'ti “vi br at'dr “60 *
adjusts the pulse width of output of thje gate 50 to deliver the pul se
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transfer section, and a charge sweep—-out section, and having an

electronic shutter function to sweep out the charges stored in
the light receiving section into the charge sweep—out section in
accordance with an electronic shutter control signal; external
synchronizing signal generating means for genefating an external
vertical synchronizing signal and an external horizontal
synchronizing signal; a trigger signal input terminal supplied,
from the external, a trigger signal for designating image pick—ﬁp
of an object; modulated synchronizing signal generating means for
generating a modulated horizontal synchronizing signal haVing a
frequency higher than that of the external horizontal
synchronizing signal for a time period from a timing after a
predetermined time is passed from the time when the trigger
signal is delivered to the trigger signal input terminal up to
a timing based on the external vertical synchronizing signal,
and for generating an output vertical synchronizing signal based
on the external vertical synchronizing signal; electronic shutter
signal generating means for generating an electronic shutter
control signal for sweeping out the charges stored in the light
receiving section into the charge sweep¥out section when the
trigger signal is supplied; read-out signal generating means for
generating a read-out signal for transferring the charges stored

in the light receiving section to the vertical transfer section



Now; the signal relationship of the horizontal and vertical _synchronizing

signals SGHD, SG VD fromthe above-described synchrgfiZzi Ag si-ghal - "<
generating section 21 and the trigger signal TRIGIN &tc: ts iilwust rated,
a timng chart as shown in FIGS. 17(a) 710 17(m) is proovided:” Naiel'y, “FI G
17(a) shows hori zont al synchroni zi ng gnal SG HD fromthe synchroni zing
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Of the GIhiPROEngCHSRhs1 ol @EnbRE tYel! LA transfer signal for
vertically transferring the charges which have been transferred
to the vertical transfer section when_the modulated horizontal
synchronizing signal does not take a high frequency; and memory
means for storing a video signal based on the'charges outputted
from the solid-state image pick—-up device at a timing based on
the external vertical synchronizing signal.

In the imaging system according to this invention, the
modulated synchronizing signal generating means generates a
signal having a frequency higher than that of the external
horizontal synchronizing signal as the modulated horizontal
synchronizing signal for a time period from a timing when a
predetermined time is pas;ed from the time when the trigger
sigﬁal is delivered up to a timing at which a field
discrimination .signal included in the external vertical
;ynchronizing signal indicates start of one of the odd field and
the even field.

The iﬁaging system according to this invention further
comprises output request signal generating means for generating
an output request signal at a predetermined timing based on the
external vertical synchronizing signal after the trigger signal
is delivered, whereby the modulated horizontal synchronizing

signal generating means generates a signal having a frequency



sect'ion 12. Charges stored (accunul ated) in respective pixels

44 of the light receiving section of the CCD i mage sefgof <1 .aré. . Swept
out into the substrate of the CCD i mage sensor 11 whet the: signal:V: SUB
delivered to the substrate is caused to éjle at high leVel: > ““The*out put
P1 of the above-described counter 51 ish pul se signal having higher
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as the modulated horizontal synchronizing signal for\a time
period from.a timing when a predetermined time is passed from the
time when the trigger signal is delivered up to a timing at which
the output request signal is delivered and a field discrimination
signal included in the external vertical synchronizing signal
indicates start of one of the odd field and the even field,

The imaging system according to this inventioﬁ further
comprises outpuf request signal generating means for generating
an output request signal at a predetefmined timing based on the
external vertical synchronizing signal after the trigger signal
is delivered, whereby the modulated horizontal s&nchronizing
sigﬁal generating means generates a signal having a frequency
higher than that of the external horizontal synchronizing signal
as the modulated horizontal synchronizing signal for a time
period from a timing when a predetermined time is passed from the
time when the trigger signal is delivered up to a timing at which
the output request signal is delivered and the external vertical
synchronizing signal indicates stért of field existing at the
-beginning.

This invention is directed to a control apparatus for
controlling operation timings of an image pick—-up apparatus
having an interline transfer type solid-state image pick-up
device including a light receiving section for producing charges

corresponding to quantity of light incident thereto, a vertical



generating section 21 as shown in FIG 17(f). The peri od Ta of the output
P1 can be changed (adjusted) by setting of the countey “:5I¢a%. descrTbed:
above. Moreover, the switch 52 carries out swi tc‘hl ng be‘tween fhe<"CL/ 4
signal and the out put P1 of the counter 51 on the basi’$ of dn~output “of
the gate 49 to del i ver an out put obtai Aéd by switching to the counter 53.

The counter allo nal i ver ed fro t he counter 51 hro he
swi tch 5'?1'?‘%8 ‘FlﬂersﬁwilPPqu%n?,’?lBF‘stl}ao"rgq%t8 /E?rtodio d[evé T?ﬁgi
clock term nal D

Co Can LEROL bREsRe Ehh i c@RrshanT e ghaPoRi SRTAY iréqg??f' ?e“iﬁ%”se
signal 1 g5 AL g | Pb! Wheideds I5hh¥FERUekO LA PRT the vertical

transfer section, and a charge sweep—out section, and having an
electronic shutter function to sweep out the charges stored in
the light receiving section into the charge sweep—-out section in
accordance with an electronic shutter control éignal, the control
apparatus comprising: an external synchronizing signal input
terminal supplied with an external vertical synchronizing signal
and an external horizontal synchronizing signal; a trigger signal
input terminél supplied, from the external, with a trigger signal
for designating image pick-up of an object; a trigger signal
output terminal for outputting, to the image pick—-up apparatus,
an output trigger signal based on the trigger signal delivered
to the trigger signal input terminal; modulated synchronizing
signal generating means responsive to a timing based on the
external vertical synchronizing signal delivered to the external
synchronizing signal input terminal to generate a modulated
horizontal synchronizing signal having a frequency higher than
that of the external horizontal synchronizing signal, and to
generate an output vertical synchronizing signal based on the
external vertical synchronizing signal; and a modulated
synchronizing signal output terminal for outputting the modulated
horizontal synchronizing signal and the output vertical

synchronizing signal to the image pick—up apparatus.



terminal of the counter 58 through a gate 67, and is delivered to the |oad
terminal of the counter 56 through a gate 55. «FuriRer .- the-Switeh 57
ks supplied with output J[err] of the flip-flopi54,. and is-opetative to
sel ectively deliver, to the counter 58Z one of an oltplt of the Counter 56
and the CL/4 0 45 signal on the

basis of outpyl LELrlooflpd e JIIRLEP Fr ThSge pick-up apparatus

.according to this invention, the modulated synchronizing signal
generating means generates a signal having a frequency higher
than that of the external horizontal synchronizing signal as the
modulated horizontal synchronizing signal for a time period from
a timing when a predetermined time is passed from the time point
when the trigger signal is delivered to fhe trigger input
terminal up to a timing at which a field discrimination signal
iﬁcluded in the external vertical synchronizing signal indicates
start of one of the odd field and the even field.

The control apparatus for image pick—-up apparatus according
to this invention further comprises output request signal
generating means for generating an output request signal at a
predetermined timing based on the external vertical synchronizing
signal after the trigger signal is delivered, whereby the
modulated horizontal synchronizing signal generating means
generates a signal having a frequency higher than that of the
external hofizontal synchronizing signal as the modulated
horizontal synchronizing signal for a time period from a timing
when a predetermined time is passed from the time when the
trigger signal is delivered up to a timing at which the output
request signal is delivered and a field discrimination signal
included in fhe external vertical synchronizing signal indicates
start of one of the odd field and the even field.

The control apparatus for image pick—-up apparatus according



counters 56, 58 respectively allows signals inputted thereto to
frequency-division into 1/15. Nanely, output P3 of thg ""Todnter.
a signal obtained by allowing the CL/4 signal to undergo v e
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frequency-division into 1/15x15=225. An out put *of *t hé&* counter 58 is
delivered to the clock tern1na|s of tﬁ@-fllp flops 62, 63. These

flip-fl 6 63 t th t ot
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signal after the trigger signal is delivered, whereby the

modulated horizontal synchronizing signal generating means
generates a signal having a frequency higher than that of the

external horizontal synchronizing signal as the modulated

horizontal synchronizing signal for a time period from a timing

when a predetermined time is passed from the time when the
triggér signal is delivered np tq a timing at which the output
request signal ié delivered and the external vertical
synchronizing signal indicates start of field existing at the
beginning.

This invention is directed to a control system for
controlling operation timings of an image pick-up apparatus
having an interline transfer type solid state image pick—-up
device including a light receiving section for producing charges
corresponding to quantity of light incident thereto, a vertical
transfer section.lto which the charges produced in the 1light
receiving section are transferred, a horizontal transfer section
for outputting the charges transferred through the vertical
transfer section, and a charge sweep—-out section, and having an
electronic shutter function to sweep out the charges stofed in
the light receiving section in accordance with an electronic

shutter control signal, the control system comprising: external



P2 of the flip-flop 54 is at low level and for a tinme period (T1+T2)

vvvvv

corresponding to two periods of output P3 of the couhtéf v.58 ds: showi in

FIG 17(i). The switch 64 caused to undergo sw tighi:ng-cantyot by

. output P2 of the above-described flip-flop 54 shown*in*FI G “I7{dg) serves

to carry out selective swtching betmeéﬁaoutput P3 of the counter 58

delivered thyough the inverﬁer 959 0 ut -multio vibra
herd

nd out the nmono-. tor
60, and PEMGPEPALFIRESE ERAL FYICTETINE BT D UUAAG T VrlitEh 2BuPBGE B2 Tor
e, 1 PSRLERETE | BB BN il e, ADRErhRE TR b,
of the iQ¥ﬁEL?Bn§%in§b§§gﬂgi; a trigger signal input terminal supplied,
from the external, with a trigger signal for designating image
pick-up of an object; modulated synchronizing signal generating
means responsive to a timing to the external vertical
synchronizing signal to generate a modﬁlated horizéntal
synchronizing signal having a frequency higher than that of the
external horizontal synchronizing signal, and to generate an
output vertical synchronizing signal based on the external
vertical synchronizing signal; a modulated synchronizing signal
output terminal for outputting the modulated horizontal
synchronizing signal and the output vertical synchronizing signal
to the image pick-up apparafus, a video signal input terminal
supplied with a video signal outputted from the image pick-up
appafatus; and.memory-means for storing the video signal supplied
to the wvideo signal input terminal at a timing based on the
external vertical synchronizing signal.

In the control system for image pick—up apparatus according
to this invention, the modulated synchronizing signal generating
means generates a signal having a frequency higher than that of
the external horizontal synchronizing signal as the modulated
horizontal synchronizing signal for a time period from a timing

when a predetermined time is passed from the time when the

trigger signal is delivered up to a timing'at which a field



46 -the switch 65 caused to undergo switching control by output P4 of the
flip-flop 63 shown in FIG 17(i) serves to carry out " :Sel-ectivé: s\t T Chi ng
bet ween sel ect output of the switch 64 and horizontal:.synctr qni zi hg: si gnal

w o e W

SG HG delivered fromthe terminal C3, and is operative so thai” for a tine
period during which output P4 of the f4dp-flop 63 is at high level, it

lects gelect . t of .the swifch 64, and for ti i od t f
The  abodbScriniBREEPE {RIBY soHRareyhentBn SRy STRFRTISE HEeT LHAS,

select odbpi r8hib oGSt kGR168nbscSELLVELEF T[dPBAdS 1 the odd field and
the even field.

The control system for image pick—up apparatus according to
this invention further comprises output request signal generating
means for generating an output request signal at a predetermined
timing based on the external vertical synchronizing signal after
the trigger signal is delivered, whereby the modulated horizontal
synchronizing signal generating means generates a signal having
a frequency higher than that of the external horizontal
synchronizing signal as the modulated horizontal synchronizing
signal for a time period from a timing when a predetermined time
is passed from the time ppint when the trigger signai is
delivered up to a timing at which the output request signal is
delivered and a first discrimination signal included in the
external vertical synchronizing signal indicates start of one of
the odd field and the even field.

In ;ddition, the control system for image pick—up apparatus
according to this invention further comprises output request
signal generating means for generating an oufput request signal
at a predetermined timing based on the external vertical
synchronizing signal after the trigger signal is delivered,
whereby the modulated horizontal synchronizing signal generating
means generates a signal having a frequency higher than that of

the external horizontal synchronizing signal as the modulated



termnal C3 to the CCD canera 10 as nodul ated horizontal synchron|2|ng
signal TG HD shown in FIG 17(j) through switches $5 and:72-" :-..-

- w -

Meanwhi l e, the frequency of the output P2 of the fIip;fIbp"‘Sﬁ §howﬁ in
FIG 17(g) is changed by setting at thgt above- described counter "51.
Moreover, the frequency of the nodul Aed hori zont al synchroni zi ng signal

IS il RSRSI IR HAMETECE PP TRglcllie I Linlhgy
changed dj ust f
oranged 85 4 n SFOETUTIR), 1P YhocEREREY ! 1108 R ke

system {1;15.POossLPLe 19 GBRP9ErERCuBN26IS timing at which the output

request signal is delivered .and the external vertical
synchronizing signal indicates start of field existing at the
beginning.
Brief Description of the'Drawingé

FIG. 1 is a timing chart showing the operation of a

conventional image pick—ub épparatus.
_FIG. 2 is a block diagram showing the configuration of the

conventional image pick—up apparatus. |

FIG. 3 is a timing chart showing the operation of the
conventional image pick—~up apparatus.

FIG. 4 is a timing chart showing the operation of the
conventional image pick—up apparatus.

FIG. 5 is a timing chart showing the operation of the
conventional image pick—up apparatus.

FIG. 6 is a timing chart .sﬁowing the operation of the
conventional image pick—up apparatus.

FIG. 7 is a block diagram showing the configuration of an
imaging system to which this invention is applied.

FIG. 8 is a plan view showing, in a model form, the
configuration of an IT type CCD image sensor used in a CCD camera
constituting the above—mentioned imaging system.

FIG. 9 1is a block diagram showing a more practical



storage tinme period of the CCD image sensor 11, i.e., the exposure time of

the CCD camera 10 by setting at the counter 51. «NOreovers "t he- Wikt e
enabl e signal preparation section 33 of "the imge taki.ng-i-n;unit 30:is
operative so that when trigger ISR ¥4
signal TRIGIN shown in FIG 18(a) is #?ivered fromthe position sensor
3, it genergtes W i.t e ega%be g:i gnal VWE shown in FIG 18(d) in synchronism
with ext SPRAFEYEPELLE Ody kokr &Pz CARCSRgnal EXT-VD shown in FIG 18(b)

del i vered inn??bgteiy tpgr%@f£?gcko Q?Lé¥g& showing a more practical

configuration of a timing generator constituting the CCD camera.

FIG. 11 is a Dblock diagram showing a more practical
configufation of H-counter constituting the timing generator.

FIG. 12 is a timing chart showing the operation of the
H-counter. ‘
| FIG. 13 is a block diagram showing a more practical
configuration of write enable signal ©preparation section
constituting image taking—in unit of the imaging system.

FIG. 14 is a circuit diagram showing a more practical
configuration of modulated HD signal preparation section
éonstituting control unit of the imaging system.

FiG. 15 is a timing chart for explaining the operation of
the modulated HD signal preparation section constituting the
control unit.

FIG. 168 is a -timing chart for explaining the operation of
the modulated HD signal prepafation section.

FIG. 17 is a timing chart for explaining the operation of
the control unit.

FIG. 18 is a timing chart for explaining the operation of
write enable signal preparation section of the image taking-in
ﬁnit.

FIG. 19 is a timing chart for explaining the operation of

the imaging system.



this wite enable signal WE to the nenory 32, and to deliver it to the
nmodul at ed HD si gnal . preparation section 22 of the cehtro]-. Gty Z0-fHFough
the term nal C9. In nore practical sense, thesfldi.p-fl-op .34:0f the

~ e

wite enable signal preparation section 33 is reset“by“thé"ttigger °signal
TRIGIN delivered to the termnal 14, a8l is operative wth external

S e §0G I T L O FRL TG (RS Be8R RO o0
o e SRR e o R e 2 {7 P08, ot e
first externglqvenhl Gl SWGYAN ZhiPe SkdPalxFdihbhg the operation of

| the timihg generator of the CCD camera.

FIG. 22 is a timing chart for explaining the operation of
the imaging system.

FIG. 23 is a timing chart for explaininé the operation of
the imaging system.

FIG. 24 is a view for explaining positional shift of
reprodubtion image inuthe imaging system.

FIG. 25 is a timing chart for explaining the operation of
the imaging system.

FIG. 26 is a block diagram showing another configuration of
the imaging system according to this invention. | |

FIG. 27 is a block diagram showing a further embodiment of
the imaging system according to this invention.

FIG. 28 is a block diagram showing another configuration of
the CCD camera cohstituting the imaging system according to this
invention. |

FIG. 29 is a block diagram showing a further configuration
of the CCD camera constituting the imaging system according to
this invention. |

Best Mode for Carrying Ouf the Invention
Preferred emﬁodiments of this ipvention will now be

described in detail with reference to the attached drawings.



Further, the wite enable signal WE is (waveform)shaped by nono-nulti
vibrators 35, 36 on the basis of the tining of the :7i$iig edgé: qf - oyt put
P11 of the flip-flop 34. The wite enable signal WE thus obtarned:is
delivered to the menory 32 and the ternnal C13. ** "MWoreovér, 'the data
i nput termnal of the flip-flop 68 of e control unit 20 is supplied with

et o e B WS 0 PO AR e

synchroni%&g tf&gnﬁé directed to an imaging system adapted for detecting
a moving object (body) 2 transferred (conveyed) along a transfer
path 1 comprised of belt conveyer, etc. by means of a position
sensor 3 to pick up an image of still picture on the basis of a
detection output of the position sensor 3 as shown in FIG. 7, for
example, and includes an image pick-up .apparatus (unit)
comprising a CCD camera 10 for carrying out image pick-up in
accordance with a detection output of the position sensor 3 to
output a video signal,'and a control unit 20 for carrying out
control of the operation of the CCD camera 10, and an image
taking—in unit 30 for delivering external synchronizing signals
EXT-HD, EXT-VD to the control unit 20, and for taking thereinto
a video signal from the CCD camera 10.

In this imaging system, the position sensor 3 detects the
moving object 2 transferred along the transfer path 1 to generate
a trigger signal TRIG-IN when the moving object'Z reaches the
ffont surface of the position sensor 3 to deliver it to the
control unit 20 and the image taking—in unit 30.

The control unit 20 controls timing of exposure at the CCD
camera 10 on the basis of the trigger signai TRIG-IN delivered
from the position sensor 3, and controls, on the basis of the
write enable signal WE delivered from the image taking—in unit
30, timing at which the CCD camera 10 outputs a video signal.

The CCD camera 10 picks up an image of the moving object on



48 -gene

RP5 of th
when t he
FIG 19(
atinp
19(f) is
becones

t erm nal
above-de

rating section 21. The flip-flop 69 is reset by the wite enable
signal WE fromthe imge taking-in unit 30 shown in FIGﬁ“-lg(e),.andfbuTDUt
e flip-flop 68 shown in FIG 19(g) is inputted:as.cloek. . NhnEPy,

wite enable signal WE is caused to be at | ow 1°evel as “SHow# i

h), output P6 of the flip- flopz%g I's caused to be at | ow |evel
I O until, the di s¢tim nati si_gnal, .FLD sh mn |n

ThsoBaRARy O2atgB*PY BEOR: the gﬁ°|n&e‘é>'1 20t b iteo

Cc8USEY to have

$ES reset y out put
ﬁ%ﬁﬁggq it to the image taking—in unit 30. The image taking-in

unit 30 is adapted to take thereinto the video signal from the
CCD camera 10. |

In more practical sense, the control unit 20 comprises, as
shown in FIG. 7 mentioned above, terminals Cl,.CZ for delivering
horizontal and vertical synchronizing signals SG-HD, SG-VD to the
CCD camera 10, terminals C3, C4 for delivering horizontal and
vertical modulafed synchronizing signals TG-HD, TG-VD to the CCD
camera 10, a terminal C5 supplied with a trigger signal TRIG-IN
based on detection of the moving object 2 from the position
sensor 3, and a terminal C6 delivering, to the CCD camera 10, a
pulsé ﬁidth adjusted trigger signal TRIG—OUT obtained by
adjusting the pulse width of the trigger signal TRIG-IN delivered
to the terminal C5.

Moreover, the control unit 20 comprises terminals C7, C8

supplied with external synchronizing signals EXT—HD,.EXT—VD from

- the image taking—in .unit 30, a terminal C9 supplied with write

enable signal WE from the image taking—-in wunit 30, a
synchronizing signal generating section 21 for generating
synchronizing signals SG-HD, SG-VD on the basis of the external
synchronizing signals EXT-HD, EXT-VD delivered from the image
taking~in unit 30 to fhe terminals C7, C8 to output the generated

synchronizing signals SG~HD, SG-VD to the terminals Cl1, C2, and

n
for
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flip-flop 63, and is operative with output P6 of the flip-flop 69 bei ng as
clock. Namely, as shown in FIG 19(i), output P7 of aJTip-¥{0p-79-is"
caused to be at high level for a time period until outiput. Ps ‘ot he : :
flip-flop 69 shown in FIG 19(h) first shifts fromlow'levél To High |eével
after output P4 of the flip-flop 63 sHRwn in FIG 19(c) has been caused to

b t | | | . A i
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generating section 21 and the write enable signal WE, etc.

-

delivered to the terminal C9 to output the prepared modulated
synchronizing signals TG-HD, TG-VD to the terminals C3, C4.

The synchronizing signal génerating sec£ion 21 geﬁérates
horizontal and vertical synchronizing signals SG-HD, SG-VD in
accordance with the external synchronizing signals EXT-HD, EXT-VD
delivered from the terminals C7, CS to deliver them to the CCD
camera 10 through the terminals Cl, C2.

The modulated HD signal generating section 22 generates a
modulated horizonfal synchronizing signal TG-HD and a modulated
vertical synchrqnizing signél TG-VD based on the synchronizing
signals SG-HD, SG-VD and the write enable signai WE in accordance
with the timing of the trigger signal TRIG—IN delivered from the
terminal C5 to deli?er them to the CCD camera 10 through the
terminals C3, C4. Moreover, the modulated HD signal generating
section 22 varies the fréquency of the modulated horizontal
synchronizing signal TG-HD in accordance with a set shutter speed
to control exposure time, i.e., . charge storage time of the CCD
camera 10, and to control output of a video signal from the CCD
camera 10 so that the video sighal from the CCD camera 10 is
delivered to the image taking—in unit 30 at a timing synchronous

with the write enable signal WE delivered to the terminal C9.



vertical transfer stop time period during which transfer of the

49 wvertical transfer register of the CCD inmage sensor 1T.i"5Istopped’”. e
GL/ 4 signal is delivered to the CCD camera 10 as nodul aied. horizontals -
synchroni zi ng signal TG HD. Moreover, FIG 19(a) strows tridger “si gna
TRIGIN, FIG 19(b) shows output P90%of the switch 65 FIG 19(d)

shows  modul At gd X kTN EC R ho0n Tt Yo 5t SBr13Ss Vs Hhown Gn ¥ Vr1a.

7 mentioned above, terminals C10, Cl1 for outputting external
synchronizing signals EXT-HD, EXT-VD, a terminal Cl1l2 supplied
with a video signal from the CCD camera 10, a terminal C13 for
outputting the write enable signal WE, a terminal Cl4 supplied
with the above—described trigger signal TRIG-IN from the position
sensor 3, a synchronizing signal generatiné section 31 for
generating external synchronizing signals EXT-HD, EXT-VD, a
memory 32 for storing the.video signal delivered to the terminal
Cl2, and a write .enable signal preparation section 33 for
generating write enable signal WE on the basis of the trigger
signal TRIG-IN delivered to the terminal Cl4 to deliver the
generated write enable signal WE to the control unit 20 through
the terminal 613. |

The synchronizing signal generating section 31 generates
external horizontal synchronizing signal EXT-HD and external
vertical synchronizing signal EXT;VD to deliver them to the
memory 32, and to deliver them to the control unit 20 through the
terminals C10, Cl1l1. The write eﬁable signal preparation section
33 generates write enable signal WE in accordance with the
trigger signal TRIG-IN delivered to the terminal Cl4 to deliver
it to the memory 32, and delivers it to the control unit 20
through the termina1.013. The memory 32 stores the video signal
delivered from the CCD camera 10 to the terminal C12 in

accordance with the write enable signal from the write enable



shows video signal VIDEO outputted fromthe CCD canera 10. Meanwhi | e,
as described above, the timing generator 13 of the CCR"tangla 10 Gou'nt'é'I
by nine (9), the nunber of pulses of the nodul ated hory zpntal~~% .~ ¢ 1 :
synchroni zing signal TGHD thereafter to forma read-odt si"gndl "f6r ™" ~
readi ng out charges stored in the 1ighHlreceiving portions of the CCD

I mge sensor 11 to the _vertical transfer portions of the CCD i nage sensor
11. NanefyEnalnBreparagigenseatérnid2forms read-out signal RO2 shown in

Fl G 17 eason, the e re t the CCD i
sensor (lrlr)be@B‘ﬁﬁQVFFwe‘EblﬁfFé’a SRBRFEnLOr tReTHAES B EoDainaEg SPReRFaLiN
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FIG. 8, fof example. This IT type CCD imége sensor 11 is
composed .of light receiving portions S%D corresponding to
respective pixels of the odd field, light receiving portions SWM
corresponding to respective pixels of the evén field, vertical
transfer portions VHG to which charges stored in the respective
light receiving portions Smm’SWM are read out, and a horizontal
transfer portion HHG for oﬁtputting, as an image pick~up signal
of one horizontal line unit, the charges which have been read
out to the vertical transfer portions VMG’ and has an electronic
shutter function to control potential of the substrate formed
below the light receiving portions Sopp » Swm to thereby sweep out
the charges stored in the respective light receiving portions
SWD’ Smmn into the substrate; thus fo control the charge storage
time.

The CCD camera 10 comprises, as shown in FIG. 9, a vertical
drive section 12 for controlling transfer of charges in the
vertical transfer portions to which the charges stored in the
light receiving portions of the CCD image sensor 11 are read out,
a timing generator 13 which generates a signal for driving the
vertical drive section 12, etec., a master clock generating
section 14 for delivering a master clock MCK of about 28.6 MHz

to the timing generator 13, and a shutter control signal



tim-ng at which the read-out signal ROL in the conventional inage pick-u

[ERVRORY,

apparatus is delivered, and FIG 17(k) shows nodul ated :"Vertieak " "z« .« .-

- ~

synchroni zi ng signal TG VD. Suns of charges whi chi have: been.t gadt to .
the vertical transfer section as descrj.bed above are ré$pectivVely ™ ™ -~
determ ned every two pixels adjacent i%¢ upper and |l ower directions on the
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on the basis of the trigger signal TRIG-OUT delivered to the
terminal CB8 to deliver it to the CCD image sensor 11.

Moreovér, the CCD camera 10 comprises switches 16a, 16b for
carrying out switching between hofizontal synchronizing signals
IT-HD/TG-HD and vertical synchronizing signals IT-VD/TG-VD
delivered to the timing generator 13, a synchronizing signal
generating section 17 for generating internal synchronizing
signals IT-HD, IT-VD on the basis of the horizontal synchronizing
signai SG-HD and the vertical synchronizing signal SG-VD
delivered from the terminals C1, C2, a Correlated Double Sampling
circuit (hereinafter referred to as CDS circuit) 18 for carrying
out so called correlated double sampling on the basis of sampling
pulses SHP, SHD delivered from the timing generator 13 with
respect to an image pick-up signal delivered from the CCD image
sensor 11 to eliminate noise such as reset noise, etc. included
in the image pick—up signal, and a process processing section 19
operative on the basis of synchronizing signal SYNC delivered
from the synchronizing signal generating section 17 to implement
so called process processing to the image pick—-up signal
delivered from the CDS circuit 18 to output the image pick—up
signal thus proceséed as a video signal.

This CCD camera 10 carries out switching of +the
above—mentioned switchés 163, 16b to thereby conduct switching

between the ordinary operation mode for carrying out image



tim:ng generator 13 is operative so that in the case where, e.g.,

hori zontal synchroni zing signal SG HD shown in FIG 20(&7»f§3-dbllver f'it
generates vertical transfer signals XV1, XV2, XV3, XV4: shows i1 B GS.:

20(d) to (g) at predetermned tine intervals. In this eXanpl e} ¢har gés “t he
whi ch have been transferred to the vert¥cal transfer portions are

transferred |n a vertical, direction by the well known f.our-phase driv
system Pick-up, remBVé8§|c§P°é8ﬁ§e °Phe%ﬁ '% sdéne?&tthfS é&&%’“éﬁw
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thereaft%ﬁc&%ﬂ@lfﬁNéJEbrdance with the modulated synchronizing signals
TG-HD, TG-VD delivered to the terminals C3, CA.

| In more practical sense, the synchronizing signal generating

section 17 generates internal synchronizing siénals IT-HD, IT-VD
from the horizontal synchronizing signal SG-HD delivered from the
terminal Cl1 and the vertical synchronizing signal SG-VD delivered
from the terminal C2 to deli&er them to the switches 16a, 16b.
The switch 16a selectively delivers, to the timing generator 13,
one of the modulated horizontal synchronizing signal TG-HD
delivered from the terminal C3 and the internal horizontal
synchronizing signal IT-HD delivered from the synchronizing
signal generating section 17. The switch 16b selectively
delivers, to the timing generator 13, one of the modulated
vertical synchronizing signal TG-VD delivered from the tgrminal
C4 and the internal vertical synchronizing signal IT-VD delivered
from the synchronizing signal generating section 17.

Moreover, this imaging system is adapted so that when it is
operative in the random shutter mode, horizontal and vertical
synchronizing signals TG~-HD, TG-VD delivered to the terminals
C3, C4 are delivered to the timing generator 13 through the

switches 16a, 16b.

Further, this timing generator 13 is operative so that it



vertical transfer signal XVl to be at high level to further count, by 27,

t he nunber of pulses of the clock CL fromthis tine paqiht” thereaft_e[xto~
allow the vertical transfer signal XVl to be at | ow | evel. i thi's cdse,
in the timng generator 13, count operation of the cloc¢k CL i'S ¢arried out
by H counter 136 reset by the above- dé¥eri bed hori zont al synchroni zi ng

b Byt SR e R, P BE AR EL S biTRYM o
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CL/ 4 Sigggar§h8¥nekﬂogﬁgg of the CCD image sensor 11 thereafter to form
a read-out signal RO2 for reading out charges stored in the light
receiving portions of the CCD image sensor 11 to the vertical
transfer portions of the CCD image sensor 11; For this reason,
the charge storage time of the CCD image sensof 11 is sum of the
time required for counting, by nine (9), the number of pulses of
the modulated horizontal synchronizing signal TG-HD and a
predetermined time required for forming the read—out signal RO2.
In this example, the above—mentioned timing generator 13 is
constituted as shown in FIG. 10, for example. Namely,'the timing
generator 13 is composed of an edge detecting circuit 131
supplied with vertical synchronizing signal TG-VD/IT-VD selected
by the switch 16b, a V-counter 132 adapted so that an output of
the edge detecting circuit 131 is delivered to its data input
terminal, an inverter 133 for inverting master clock MCK from the
master clock generating section 14 to deliver it to the edge
detecting circuit 131, a decoder 134 supplied with output of the
V—counter 132, an edge detecting circuit 135 supplied with
horizontal synchronizing signal TG-HD/IT-HD selected by the
switch 16a, a H—counter 136 adapted so that an output of the edgel
detecting circuit 135 is delivered to its déta input terminal,
an inverter 137 for inverting the master clock MCK from the

master clock generating section 14 to deliver it to the edge



51 221(b) is delivered, i.e., for the vertical transfer stop time period,
the H counter 136 whi ch counts the number of pulses of”. the.Clotk.C. ¥
reset every four periods of the clock CL, it is inpossyble +o coynt: the
nunber of pul ses of the clock CL by 44 i.e., carry oat ‘44 coont -
operations). For this reason, this tif¥ng generator 13 does not form

G4 72 iR B A el TR S B 4
Nanel y, forpltighswtlltrgeog%pu(%d %rtl%alcounq_l el d.s stopped at the vertical

More particularly, the edge detecting circuit 131 is
composed of cascade connected fwo flip—flops 131A, 131B adapted
so that the master clock MCK inverted by the inverter 133 is
delivered to the respective clock input terminals and a gate 131C
supplied with outputs of the respective flip;flops 131A, 131B,
wherein vertical synchronizing signal TG-VD/IT-VD selected by the
switch 16b is delivered to the data input terminal of the
flip¥flop 131A. This edge detecting circuit 131 detects falling
edge of the vertical synchronizing signal TG-VD/IT-VD to deliver
an edge detection output of one (1) clock pulse width of the
master clock MCK at a timing of the falling edge to the data
input terminal of the V-counter 132. 1In this example, the clock
input terminal of the V-counter 132 is supplied with a decode
output of thé decoder 138. Thus, the V-counter 132 counts decode
output of the decoder 138 on the basis of edge detection output
by the edge detecting circuit 131 to deliver the count output to
the decoder 134. |

Moreover, the edge detecting circuit 135 is composed of"
cascade connected two flip—-flops 135A, 135B adapted so that
master.clock MCK inverted by tﬁe inverter 137 is delivered to the
respective clock input terminals, and a gate 135C supplied with
outputs of the respective flip—-flops 135A, 135B, wherein the

horizontal synchronizing signal TG-HD/IT-HD selected by the



transfer section of the CCD i mage sensor 11. FIG 21(a) shows ordi nary
hori zontal synchronizing signal SGHD and FIG 21(c) ."8htWk.Verti.cal- " -
transfer signal XVi. I'n this imging system as: descyibed. ahoves: the
CL/ 4 signal is delivered as the nodul ated horizontal *Syr¢hroniZi'ng” si‘gnal
TG HD to thereby stop vertical transfer36f charges I n the vertlcal
transfer section of the CCD,i mage sensor Mor eo

CL/ 4 sigf¥itsd theanddul &ﬁéaveﬁ Ai Zght i'lhesyﬂ?:ﬁ‘f‘or’nnﬁ%g Fﬁﬁ‘ép apl‘#)olt;‘e
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after th% | t? tr}%)l %orl rg%!ta\QE Is?rng: lr'o\r/'&rzel gass 1?8% i'fbfﬁﬁl’ﬂ-%llf) to
deliver, to the data input terminal Qf the H-counter 136, an edge
detection output of one (1) clock pulse width of the master clock
MCK at a timing of the falling edge. In this example, the clear
input terminal of the H-counter 136 is supplied with a decode
output of the decoder 134.

The H-counter 136 counts the number of pulses of the master
clock MCK on the basis of edge detection output delivered from
the edge detecting circuit 135 to the data input terminal to
deliver its count output to the decoder 138,

Further, the decoder 138 decodes count output of the
H—-counter 136 to thereby generate various drive timing signals
Xvi, Xv2, Xv3, Xv4, XSGl, XsG2, PG, H1l, HZ of the CCD image
sensor 11.

In this example, the H-counter 136 comprises, as shown in
FIG. 11, counters 133A, 133B adapted so that an edge detection
output by the edge detecting circuit 135 is delivered to the
respective load terminals, flip—flops 133C, 133D adapted so that

the édge detection output is delivered to the respective reset

terminals, and a gaﬁe 133E supplied with respectivé outputs Q, {

of the flip—-flops 133C, 133D.

The counter 133A is Nl-ary counter for counting the number



The-timing generator 13 starts generation of the vertical transfer signals
XVl to XV4 at this tining to deliver the vertical teansfer signat s XVi to
XV4 thus generated to the CCD inmmge sensor 11 throughithe vertical«drive
section 12. 52° ** Then, the.~
vertical transfer portlons of the CCD |3r¥age sensor 11 successively

e e

the Irn%@r&i&él“?s §th§1ed with a master clock MCK as shown in FIG.
12(b) inverted by the inverter 137. This counter 133A is
operative so that in the case where the period of the edge
detection output shown in FIG. 12(a) delivered to its load
terminal is longer than N1, it delivers, to the clock input
terminal of the flip—-flop 133C, one .pulse A At the time point
where N1 number of pulses are counted as shown.in FIG. 12(c) as
ité,count output. The flip—flop.133C delivers, to the gate 133E,
an output Q as shown in FIG. 12(d) of which state is inverted by
count output from the counter 133A.

Moreover, the counter 133B is N2 (N1 < N2)—-ary counter for
counting the number of pulses of the master clock, wherein the
clpck input terminal is supplied with master clock MCK as shown
in FIG. 12(b) inverted by the inverter 137. This counter 133B
is operative so that in the case where the period of the edge
detection output showﬁ in FIG. 12(a) delivered to the load
terminal is longer than N2, it delivers, to the clock input
terminal of the flip-flop 133D, one pulse B at the time point
where N2 number of pulses afe counted as shown in FIG. 12(e) as

its count output. The flip—flop 133D delivers, to the gate 133E,

an output 27 as shown in FIG. 12(f) of which state is inverted

by count output from the counter 133B.

The gate 133E is a logical product (AND) circuit and forms



synchronous with the vertical synchronizing signal TG VD of the first  ODD
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field after the wite enable signal WE is delivered % 0ft:put4 eg-fronrthe
CCD i mage sensor 11. In this inmaging system approeach-is .enpl byed as
described above to control the tining at which supply of” tfe ¢L74 signal
as the nodul ated hori zont al synchronizﬁﬁg signal TGHD is stopped to

thereby control vertical _t f f.th ' . '
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falls after N2 number of pulses are counted from the above—

mentioned falling timing, as logical product output of the

outputs Q, Z? of the respective flip—flops 133C, 133D.

In the H-counter 136 of such a configuration, when the
period of the edge detection output by the edge detécting circuit
135 is'shorter than the N1 (e.g., in the case where the count

value of N1 is 40 and the périod of the edge detection output is

. 4), outputs Q, Z? of the respective flip—flops 133C, 133D are

paused to be both at low level. As a result, the output pulse
X also becomes disappear.

Moreover, the write enable signal preparation section 33 of
the image taking-in unit 30 comprises, as shown in FIG. 13, for
example, a flip—flop 34 sup?lied, at the clock terminal CK, with
external vertical synchronizing signal EXT-VD and reset by.the
trigger signal TRIG-IN delivered from the position sensor 3
through terminal Cl4, and mono-multi vibrators 35, 36 for forming
a pulse signal of a predetermined length from output of the
flip—flop 34, and is operative to generate a write enable signal

WE corresponding to the trigger signal TRIG-IN delivered to the



generate trigger signal TRGIN on the basis of that timng to c¢
i magi ng (image pick-up) timng of the CCD canera 10 .Sh Yhe.Basi’

ontrol the
s-0f "The

trigger signal TRIGIN. As descri bed above, the nuﬂulabed.HD*S|gnal
preparation section 22 of the control unit 20 generafés“frlggé?’sTbnal

TRI G OUT having a predeterm ned pul se 1€hgth on the basis of the
si gnal TRIG-IN dellvered to the termnal C5 to deljver this tri

trigger
q er S|gna

TRI G OUT tPEPHERE1CED Ic &ifer%f W $hrdudiP tHRe Beofhiafs ceand to del

to the control unit 20 through terminal C13.

On the other hand; the above-mentioned control unit 20
comprises, as shown in FIG. 14, for example, a mono-multi
vibrator 41.for generating a pulse signal of a predetermined
length iﬁ accordance with the trigger signal TRIG-IN delivered
to the terminal C5, flip-flops 42, 43 whicﬁ are reset by an
output of the mono—-multi vibrator 41 and are operative to form
a pulse signal synchronous with a 1/4 frequency division clock
(hereinafter referred to as CL/4 signal) having a frequency of
about 3.5 MHz obtained by allowing clock CL of about 14.3 MHz,
which is obtained by allowing the master clock delivered from the
synchronizing signal generating section 21 to undergo
frequency—-division into one half (1/2), to undergo
frequency—-division into one fourtﬁ (1/4) by using the CL/4 signal
as clock, a mono—multi vibrator 44 for forming a pulse signal of
a predetermined length on the basis of output Q of the flip-flop
42, mono—multi vibrators 45, 46 for adjusting pulse width of the
horizontal synchronizing signal SG-HD delivered from the
synchronizing signal generating section 21, and the like.

Moreover, the control unit 20 includes a counter 51 for
frequency—-dividing the CL/4 signal, and the like, and allows the
frequency division ratio ét the counter 51 to be changeable
(adjustable) to thereby form a frequency varied (changed) signal

to vary the frequency of the modulated horizontal synchronizing
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preparati on section 22 is operative so that when tri

Mor eover, as described above, the nodulated HD signal

delivered fromthe terminal C5, it generates nodul ated ¢ hotizont-al, 3 :
synchroni zi ng signal TG HD and nodul ated verti cal syﬁ&hr'énl Zi ng “signal
TG VD on the basis of external synchrom@ing signals EXT-HD, EXT-VD from
the synchroni zi E% signal generating section 21, and inserts, for the

vertical sigRaAdf

"élpoﬁ‘nt ithe basrdiso@f Whee signed - signal into the

nodul ated horj zont al nchroni zi n%‘ signal TG HD on tge bﬁs of

enabl e

si gnafw hI‘arromft PRREGECL alitid- i 40 uAPE1¥8efo oRs ¢§ trgl

as to Sto%st%ag§f§he wriCtar ¥ fé"sEE%aﬁe&E'82515£923f€% the terminal C9,

and the like, and is operative to select, by a switch 72, one of
a signal delivered through switches 64, 65, etc. from a counter

58 and the CL/4 signal from the synchronizing signal generating

" section 21 to deliver it as the modulated horizontal

synchronizing signal TG-HD to the CCD camera 10 through the

terminal C3 to thereby contrql the timing of output of a video
signal from the CCD camera 10 so that the video signal from the
CCD camera 10 is delivered to the image taking—in unit 30 at a
timing synchronous with the write enable signal WE.

In more practical sense, the mono-multi vibrator 41 of the
control unit 20 delivers signal shown in FIG. 15(b) to the reset
terminals of the flip—flops 42, 43 on the basis of the ﬁrigger
signal TRIG-IN shown in FIG. 15(a).

The flip—-flop 42 is ordiﬁarily sﬁpplied, at the reset
terminal, with an output of high level from the mono-multi

vibrator 41, and is placed in the state where its output Q is

caused to be at high level. However, when the output @ of the

mono—multi vibrator 41 delivered to the reset terminal as
described above shifts to low level, the flip—flop 42 is reset.

As a result, its output Q is caused to be at low level. When

g,gér"'é; g‘ﬁal—"-TR] -GI:Nis
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portions of the CCD i mage sensor 11. Then, the timng generator 13 of
the CCD canera 10 delivers read-out signal RO2 to the"CCD:iTrage .sEhsor: 11
so as to read out, to the vertical transfer portions: %hé:charges stared
(accunul ated) in the light receiving portions of the CCD Y9 mage -"Sensor 11
after a predeterm ned charge storage tidk is passed. Mor eover, as
descri bed above, the timng generator 13 delivers vertical transfer

signal s YitpatVAQ 0 otthe hee Mid riciimu 14 ANS{ ¥ a 130F t 4 ONsh 0f t § he o ChDghmagsesgNsOr
11 at the timng of termnation of the CL/4 in the nodul ated hori zontal
synchroni zing signal TGHD is conpleted. The CCD i nage sensor 11
sequentially outputs, as_an inage pick-up signal, the charges which have
been ref¥t8Yt Qo dhetherfitariieandteispsatsess. tormreeat nd8hpileredp in

synchronism with rising of the above—described CL/4 signal shown

in FIG. 15(c).

The flip—-flop 43 is reset by output ¢ .of the mono-multi

- vibrator 41 similarly to the above-described flip—-flop 42. As

a result, its output ¢ is caused to be at high level as shown

in FIG. 15(e). When output of the flip—flop 42 shifts to high

level, output @ of the flip—flop 43 shifts to low level in

synchronism with rising of the CL/4 signal subsequently
delivered.

The output Q of the flip—-flop 42 is delivered to a switch
47 through the mono-multi vibrator 44. By this switch 47, there
is carried out selective switching between the output Q and
continuous puises generated by the mono-multi vibrators 45, 46
in synchronism with the horizontal synchronizing signal SG-HD
from the synchronizing signal genefating section 21. Thus, a
trigger signal TRG-OUT as shown in FIG. 15(g), for example, is
formed, and this trigger signal TR1 is delivered to the CCD

camera 10 through the terminal C6.



signals are caused to be video signals through the CDS18 and the

54 process processing section 19, and are deliveredy 1 The” iage-..- .-
taki ng-in unit 30. As descri bed above, the CL/ 4z S|.gna:I ‘Insérted Into
the nodul ated horizontal synchronizing signal TG HD i's 3t opped at 't he
timng of the vertical synchronizing si%'&nal TG VD of the first ODD field
after the wite enable signal WE is delivered.  For

Moreover, the output Q of the flip—~flop 42 and the output [o,

of the flip—flop 43 described above.are delivered to a gate 48.
By this gate 48, NOR (not logical sum) output is obtained. -The
output of the gate 48 is a signal synchronous with the first.CL/4
signal after high level time periéd is completed (the trigger
signal TRIG-IN becomes inactive) as shown in fIG. 15(f).

An output pf the gate 48 is delivered to a mono-multi
vibrator 61. Thus, the mono—multi vibrator 61 adjusts the pulse
width of output of the gate 48 shown in FIG. 16(a), for example,
to deliver the pulse width adjusted output to the CCD camera 10
through the terminal C4 as modulated vertical synchronizing
signal TG-VD as shown in FIG. 16(d).

Further, the output of the gate 48 is inverted by inverter
49. Then, NOR (not logical sum) output of this output and output
Pl of the counter 51 is obtained at a gate 50. The output from
the gate 50 thus obtained is delivered to the load terminal of
the counter 51. Moreover, the output of the gate 48 is delivered
to flip~flop 54, etc., and is also.delivered to the load termihal
of the counter 53.

The counter 51 allows the CL/4 signal to undergo
frequency—division into 1/N_on the basis of a ratio N (N : 1 ~
15) set in advance by setting of control input to deliver a
signal P1 having a period N times greater than that'of the CL/4

signal to the gate 50, and delivers it to the counter 53 through



t hi s reason, output of the inmage pick-up signal fromthe CCD image sensor
11 is started at this timng. Thus, video signal fro.r’h‘{‘hé~CCD tantl-a 10
delivered to the inmage taking-in unit 30 is outputte;d in sy‘r‘rchr'om smzwi t h
t he nmodul ated vertical synchronizing S|ﬁnal TG HD wheh tfe Tierd *° °

di scrimnation signal FLD fromthe syn roni zi ng signal generating section
21 indicates . .the field as shown in FIG 22(d), for exanple. As a
result, |ahsf"ﬁlt§q gi ng system it is possible to deIiver to the i mage
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possi e t contro omt I mage I Nng-1n unit out put timng

the videQg to deliver a signal as shown in FIG. 16(b) to the load
‘terminal of the counter .51 and a mono-multi vibrator 80. The
mono—muiti vibrator 60 adjusts the pulse width of output of the
gate 50 to deliver the nulse width adjusted nutput of the gate
50 to a switch 64.

An output of the mono-multi vibrator 60 is delivered to the
CCD camera 10 through switchen 64, 65, 72 and terminal C3 as the
modulated horizontal synchronizing signal TG-HD as shown in FIG.
186(c).

Now, the signal relationship of the horizontal and vertical
synchronizing signals S8G-HD, S8SG-VD from the above—-described
synchronizing signal generating section 21 and the trigger signal
TRIG-IN, etc. is illustrated, a timing chart as shown in FIGS.
17(a) to 17(m) is provided. Namely, FIG. 17(a) shows horizontal
synchronizing signal SG-HD from the synchronizing signal
generating.section 21, FIG. 17(b) shows vertical synchronizing
signal SG-VD from the synchronizing signal generating section 21,
and FIGQG. 17(d) shows fhe trigger signal TRIG-IN delivered from
the position sensor 3.

FIG. 17(e) snows V-SUB for controlling voltage of the
substrate of the CCD image sensor 11 from the vertical drive

section 12. Charges stored (accumulated) in respective pixels



signal fromthe CCD camera 10. Thus, taking-in of inage can be securely
carried out. Meanwhi | e, as described above, in tti$"Traginyg systém
wideo signal is outputted in synchronismwth the figst, ORDfi et d: af ter
the wite enable signal WE fromthe |rrage taking-in unit 30. “For™ t'hi s
reason, in the case where the wite enabfte si gnal VE is

55_ deli%%r%%é'Hfék%n}ggéfv9ggtggc io nf%%lq éﬁ)1mageFL enso Z(QE’are
| swept out into the substrate of the CCD image sensor 11 when the
signal V-SUB delivered to the substrate is caﬁsed to be at high

level.

The output P1 of the above-described counter 51 is a pulse
signal having higher frequency with respect to the horizontal
synchronizing signal SG-HD from the synéhronizing signal
generating section 21 as shown in FIG. 17(f). The period Ta of
the output Pl can be changed (adjusted) by setting of the counter
51 as described above.

Moreover, the switch 52 carries out switching between the
CL/4 signal and the output P1 of the counter 51 on the basis of
an output of the gate 49 to deliver an output obtained by
switching to the counter 53. The counter 53 allows a signal
delivered from the counter 51 through the switch 52 to undergo
frequency—division into 1/9 to deliver it to the clock terminal
of the flip—floﬁ 54. The flip—flbp 54 is reset in response to
an output of the gate 48 to form a signal shown in FIG. 17(g).
The signal formed at the flip—flop 54 is delivered to the load
terminal of the counter 58 through a gate 67, and is delivered

to the load terminal of the counter 56 through a gate 55.

Further, the switch 57 is supplied with output © of the

flip—flop 54, and is'operative to selectively deliver, to the

counter 58, one of an output of the counter 56 and the CL/4



time about 2.8 tinmes greater than the vertical scanning period is required
fromstart of the trigger signal TRIGIN shown in FLG. “2Z(-a)- 4ip: t.0- ouf put
of the video signal shown in FIG 22(d). On the contrary,: it t.he: case
where the wite enable signal VE is dE ivered in the m ddl & of""t he EVEN
field as shown in FIG 23(b), video 5|5nal shown in FIG 23(d) is
outputted in time about 1.2 times greater than the vertical scanning
period fypme#t agh @het heasig i ggepusipgrtal TRl & | Mheholinipf FIG 523(a)The | n
this case, FIGS. 22(c) and 23(c) show field discrimnation signal FLD.

Mor eover, in the above-described imagi ng system as shown in FIG 24, for

cxarml e REES4E! AE D S 200 e S L D g doesd o
respeCti&ﬁﬁé&é%“f%ﬁ&é%%ég—&f&&é%%% into 1/15. Namely, output P3 of the
countef 58 becomes a signal obtained by allowing the CL/4 signal
to undergo frequency-division into 1/15x15=225.

An output of the couﬁter 58 is ‘delivered to the clock
terminals of the flip—-flops 62, 63. These fiip—flops 62, 63 are
supplied, at their reset tepminals, with the output Q of the
above—described flip—~flop 54. Moreover, the flip—-flop 62 is such
that its data input terminal is caused to be at high level at all
times and its output Q is delivered to the data input terminal
of the flip-flop 63. Namely, output P4 of the flip-flop 63 is.
caused to be at high level for a time period during.which output
P2 of the flip-flop 54 is at low level and for a time period
(T14T2) corresponding to two periods of output P3 of the counter
58 as shown in FIG. 17(i).

'The switch 64 caused to undergo switching control by output
P2 of the above-described flip—~flop 54 shown in FIG. 17(g) serves
to carry out selective switching between output P3 of the counter
58 delivered through the inverter 59 and output of the mono—multi
vibrator 60, and is operative so that for a time period during
which output P2 of the flip—flop 54 is at low level, it selects
output of the mono-multi vibrator 60, for time periods except for

the above, it selects an output of the inverter 59. Moreover,



fiel-d and the EVEN field of the video signal. For this reason, in the case
where those images are displayed on a nonitor, they can® Ye. Teprod.u(:-ed'as a
nor mal i mage. Meanwhi l e, in the case where, e.g:, *inmage80-of $ e CDD
field and image 81 of the EVEN field of  {he CCD inmage sensor~1IX-*-are *~

respectively outputted as fields in whid® the rel ationshi p between odd and

R
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pos'tlongglectlve switching between select output of the switch 64 and
horizontal synchronizing signal SG-HG delivered from the terminal
C3, and is operative so that for a time period during which
output P4 of the flip-flop 63 is at high level, it selects select
output of the switch 64, and for time-perioas except for the
above, it selects the horizontal synchronizing signal SG-HD.
Thus, select output of the switch 64 is delivered from the
terminal C3 to the CCD caﬁera 10 as modulated horizontal
synchronizing signal TG-HD shown in FIG. 17(j) through switches
65 and 72.
Meanwhile, the frequency of the output P2 of the flip-flop
54 shown in FIG. 17(g) 1is changed by setting at the
above—-described counter 51.- Moreover, the frequency of the
modulated horizontal synchronizing signal TG-HD varies in
dependency upon frequency of output.PZ of the flip—flop 54.
Further, the charge storage time of the CCD image sensor 11 can
be changed (adjusted) in dependency upon frequency of the
modulated horizontal synchronizing signal TG-HD. Accordingly,
in this imaging system, it 1is possible to change the charge
storage time period of the CCD image sensor 11, i.e., the
exposure time of the CCD camera 10 by setting at the counter 51.
Moreover, the write enable signal preparation section 33 of

the image taking—in unit 30 is operative so that when trigger



56 -shift (deviation) takes place. However, there are instances wher e
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such positional shift does not becone problemfor a-certa-i-n yse: plrpose
because it only exists by one line. Alternatively, ttheye are: i st adces
where the above-described tinme until VI deo signal is-obutputted fromihe
trigger signal TRIGIN is |ong, such T tional shift may becone problem
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sensor 3, it generates write enable signal WE shown in FIG. 18(d)
in synchronism with external vertical synchronizing signal EXT-VD
shown in FIG. 18(b) delivered immediately thereafter to deliver
this write enable signal WE to the mémory 32, and to deliver it
to the modulated HD signal preparation section 22 of the control
unit 20 fhrough the terminal CQ; '

In more practical sense, the flip-flop 34 of the write
enable signal preparation.section 33 is reset by the trigger
signal TRIG-IN delivered to the terminal 14, and-is operative
with extefnal vertical synchronizing'signal EXT-VD from the
external synchronizing signal generating section 31 being as
clock. Namely, output P11l of the flip-flop 34 is caused to be
at low level for a time period from the time when the tfigger
signal TRIG-IN is delivered up to termination of the first
external vertical synchronizing signal EXT-IN.

Further, the write enable signal WE is (waveform—)shaped by
mono—multi vibrators 35, 36 on the basis of the timing of the
rising edge of output P11 of the flip—-flop 34. The wpite enable
signal WE thus obtained is delivered to the memory 32 and the
terminal C13.

Moreover, the data input terminal of the flip—flop 68 of the
control unit 20 is subplied with a field discrimination signal
FLD for discriminating field of the synchronizing signal SG-HD,

SG-VD shown in FIG. 19(f) from the synchronizing signal



VEE i-s delivered. In nore practical sense, it is sufficient that

t he

-----

flip-flop 68 is omtted in the nodul ated HD signal pséparation sefld op- 22
of the control unit 20 to deliver vertical synchronizipg signal* SGVR as

clock for the flip-flop 69. In this case, when tHe Write~

grabre”

signal VW shown in FIG 25(c) is deli véfed for a tinme period of the EVEN
field, the vid i |, f t he , ,.CCD 10} s, out put in.th 1
DD 11 el FomET rtoNen T e Do ooy F{APEt {7e0d vl BebB8rgngY (oot ed
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trigger sign 'N"Sh S I'vered.
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I'eover,

when the j¢idhe gaaPbatpe"®s Ve $h2Vk11B-718p 68 shown in FIG. 18(g) is

inputted as clock. Namely, when the write enable signal WE is
caused to be at low level as shown in FIG. 19(h), output P8 of
the.flip—flop 69 is caused to be at low level for a time period
until the field discrimination signal FLD shoﬁn in FIG. 19(f) is
secondly caused to be at high level, i.e., 1is caused to have
becomes ODD field and oﬁtput P5 of the flip—flop 68.inputted to
the clock terminal rises.

The flip—flop 70 is reset by output Q of the above—described
flip—flop 63, and is operative with output P6 of the flip-flop
69 being as clock. Namely, as shown in FIG. 19(i), output P7 of

a flip~flop 70 is caused to be at high level for a time period

until output P6 of the flip-flop 69 shown in FIG. 19(h) first

shifts from low level to high level after output P4 of the
flip—flop 63 shown in FIG. 19(c) has been caused to be at low
level.

A gate 71 provides, as shown in FIG. 19(j), NAND (not
iogical product) output of output P7'of the flip—flop 70 and
output @ of the fiip—flop 63, whereby when NAND output is caused
tp be at low 1eve1; it controls the switch 72 so that CL/4 signal
is delivered to the terminal C3. Namely, for a time period
during which output P8 of the gate 71 is at low level, i.e., for

vertical transfer stop time period during which transfer of the



25(c) is delivered for the CDD field time period, video S|gnal S
outputted in the next EVEN field as shown in FIG 25(dY, AL LRI LTE
vi deo signal is outputted in a tinme about 1 2 times greater“than-the'
vertical scanning period after the trigge o

57 signal TRIGIN shown in FIG 25(a) % del i ver ed. As a result, in

the case where it is sufficient that_ the vjdeo signal fro t.he ra
1013 oue'ﬁatttléalafr%ﬂﬁern}"ﬁelsrﬁraﬂﬁ/ Gt 5P L RBRELERRFRF Lkt SHEREAR

field mn%%%u% /% sqgnal is delivered to the CCD camera 10 as modulated
horizontal synchronizing signal TG-HD.

Moreover, FIG. 19(a) shqws trigger signal TRIG-IN, FIG.
19(b) shows output P9 of the switch 65, FIG. 19(d) shows
modulated vertical synchronizing signal TG—VD, and FIG. 19(m)
shows video signal VIDEO outputted from the CbD camera 10.

Meanwhile, as described above, the timing generator 13 of
the CCD camera 10 counts, by nine (8), the number of pulses of
tﬁe modulated horizontal synchronizing signal TG—HD thereafter
to form a read-out signal for reading out charges.stored in the
light receiving portions of the CCD image sensor 11 to the
vertical transfer portions of the CCD image sensor 11. Namely,
the timing génerator 13 forms read—out signal RO2 shown in FIG.
17(m).

For this reason, the exposure time in the CCD image sensor
11 becomes time period from the time when trigger signal TRIG-IN
shown in FIG. 17(d) is delivered until read-out signal RO2 éhown
in FIG. 17(m) is delivered. In this case, FIG. 17(c) shows
timing at which the read-out signal ROl in the conventional image
pick—-up apparatus is delivered, and FIG. 17(k) shows modulated
vertical synchronizing signal TG-VD.

Sums of charges which have been read to the vertical
transfer section as described above are respectively determined

every two pixels adjacent in upper and lower directions on the



limted to the ODD field as descri bed above, the tinme required until the
video signal is outputted after the trigger signal TRIGTNTs-dekiVvered
fromthe position sensor 3 is shortened. |In this case,: FiG-"25(bf shows
vertical synchronizing signal EXT-VD. As is cle&ar “from tHé forégoi ng
description, the imaging system accorditg to this invention can control,

on the basis of the wite _ enable signal WE fromjihe ipgage fakjng-in_unit
30, the PeEFASngTatci TN af TPBedhe gniping %'El‘?f)ﬁ#‘éﬂ Pom t#l‘ér%fa Fa

10, o0 08 BERSahe P b LOSRT oSS, UMD RO Y W 0BEL, 3
set, depgggkggn%gqné?ﬁclggﬁfg¥§3 é?&%gf)se—nn shown in FIG. ZQ(a) is
delivered, it genefates vertical transfer signals XV1, XvV2, XV3,
Xv4 shown.in FIGS. 20(d) to (g) at predetermined time intervals.
In this example, charges the which have been transferred to the
vertical transfer portions are transferrea iﬁ a vertical
direction by the well known four—-phase driQe system.
In more practical sense, the timing generator 13 counts, by
44, clock pulses shown in FIG. 20(c) obtained by alléwing the
master clock MCK of about 28 MHz delivered from the master clock
generator 14 shown in FIG. 20(b) to undergo frequency-division
into 1/2 from the timing at which the horizontal synchronizing
signal SG-HD is caused to be at low level thereafter to allow the
vertical transfer signal XV1 to be at high level to further
count, by 27, the number of pulsés of the clock CL from this time
point thereafter to allow the vertical transfer signal XV1 to be
at.low level. In this case, in the timing generator 13, count
operation of the clock CL is carried out by H-counter 136 reset
by the above—described horizontal synchronizing signal SG-HD.
Meanwhile, the CL/4 signal is included in the modulated
horizontal synchronizing signal TG-HD as described above. For
this reason, in the case where the modulated horizontal

synchronizing signal TG-HD is delivered to the timing generator

13, for a time period during which the CL/4 signal shown in FIG.



of t-he inmage taking-in unit 30, the tinmng at which the v.i deo signal is
outputted fromthe CCD camera 10. Accordingly, the image:tdki-ig-{ Ut
30 can securely take image thereinto. Wiile theresiszenmployed i the
above-described enbodi ment such a configuration to prepare Wit€ éhabl e
signal WE at the wite enable signal pff paration section 33 of the imge
R e X L R o R
enabl e S%QQ?LdYEthghﬁﬂcgg%E%riﬁg%1Jﬂ?%ﬂn¥éﬂﬁkér%ﬁgiﬁdﬂghr of pulses of
the clock CL is reset every four periods of the clock CL, it is
impossible to count the number of pulses of the clock CL by 44
(i.e., carry out 44 count operations). For this reason, this
timing generator 13 does not form vertical transfer signals XV1
to XV4. for a time period during which the CL/4 is delivered as
the modulated horizontal synchronizing signal TG-HD. Namely, for
this time period, vertical transfer is stopped at the wvertical
transfer section of the CCD image sensor 11. FIG. 21(a) shows
ordinary horizontal synchronizing signal SG-HD and FIG. 21(c)
éhows vertical transfer signal XV1.

In this imaging system, as described above, the CL/4 signal
is delivered as the modulated horizontal synchronizing signal
TG-HD to +thereby stop vertical transfer of charges in the
vertical transfer section of the CCD image sensor 11.

Moreover, supply of 'the CL/4 signal as the modulated
horizontal.synchronizing signal TG-HD is stopped at the timing
of rising of the vertical.synchronizing signal VD immediately
after rising of the first field discriminafion signal FLD after
the write enablg'signal WE is delivered as shown in FIG. 19(k).
The timing generator 13 starts generation of the vertical
transfer .signals Xvi tb XV4 at this timing to deliver the
vertical transfer signals XV1 to XV4 thus generated to the CCD

image sensor 11'through the vertical drive section 12.



58 -into the nenory 32, wite enable signal WE may be generated at the
control unit 20. In nore practical sense, as'‘shoWn‘l.n"F G .26; for
exanpl e, an image processing unit 95 may be conposed of ~& synghg oni zi ng
signal generating section 96 having a fémCtIOI’l si M ar’ t o t'hat “~of” t he

synchroni zi ng signal generating section %41 shown in FIG 7 and a nenDry

gener at i ng. SeaPes ”B&Ehwﬂ"%??v AT periiens be the SRl dfnses
SH%’)”gf“onlﬁ' "% Sc'e%’kai'vegl e{xfxi ﬁ&%ggs%fxs%t‘&“ ddk 3 ﬁ:f%ﬁ@dv%rr{‘l%‘édlat ed
gna preparatlon sec a function simlar to the
above-de%g%hgqgr signals XV1 to XV4 delivered thereto to output them as
an 1image pick-up signal. Thﬁs, the image pick—-up signal
- synchronous with the vertical synchronizing signal TG-VD of the
first ODD field after the write enable signal WE is delivered is
outputted from the CCD image sensor 11. ‘

In this imaging system, approach is employed as described
above to control the timing at which supply of the CL/4.signa1
as the modulated horizontal synchronizing signal TG-HD is stopped
to thereby control vertical transfer of the vertical transfer
section of the CCD image sensor 11 to control the timing of
output of the image pick—-up signal at the timing correspondiné
to the write enable signal WE from the image taking-in unit 30.

In this example, as described above, this image pick-up
apparatus detects moving object 2 by position sensor 3 to
generate trigger signal TRG-~IN on the basis of that timing to
control the imaging (image pick-up) timing of the CCD camera 10
on the basis of the trigger signal TRIG-IN.

As described above, the modulated HD signal preparation
section 22 of the control unit 20 generates trigger signal
TRIG-OUT having a predetermined pulse length on the basis of the
trigger signal TRIG-IN delivered to the terminal C5 to deliver
this trigger sighal TRIG-OUT td the CCD camera 10 through the

terminal C6.



nodul at ed HD signal preparation section 22 shown in FIG 7 and operative
to generate wite enable signal WE inmmediately af¢'éy """t he-tTi-gger "§i gnal
JRIGIN delivered fromthe position sensor 3 to Hetiver-iit.ta tthe nenory
97 of the image taking-in unit 95. In this case,” i thi's”i magi ng
sysLFm t he Irmdul ated HD signal prepar"’aﬁion section 92 generates wite

enable signal WE imediately after fhe_trigger,si 1 I el.i d
fromthe posHPFBRVEENsO?S3 ec?%éeqe\}{:r appvey tﬁlreleneq‘pn%%f%/l%e%f Iﬁt‘ﬂeglléglég
taking-in_unit 95  and contrgls.th t i f 1 ' signak1f rom
the Oco BERBPA2TZoRTREPESTY £5° 1heonBtbBLle, oY) Ella®' vhof YhegBertbigior O]

oot 55 TREGCHR RSN st B i 67,08 1A g pgactains-

horizontal synchronizing signal TG-HD and modulated vertical
synchronizing Signal TG-VD on the basis of external synchfonizing
signals EXT-HD, EXT-VD from the synchronizing signal generating
section 21, and inserts, for the vertical tfansfer stop time
period, the CL/4 signal into the modulated horizontal
synchronizing signal TG-HD on the basis of the write enable
signal WE from the image taking-in unit 30 to conduct a control
so as to stop transfer of charges in the vertical transfer
portions of the CCD image sensor 11.

Then, the timing generator 13 of the CCD camera 10 delivers
read—-out signal RO2 to the CCD image sensor 11 so as to read out,
to the vertical transfer portions, the charges stored
(accumulated) in the light receiving portions of the CCD image
sensor 11 after a predetermined charge storage time is passed.

Moreover, as. described above, the timing generator 13
delivers vertical transfer signals V1 to V4 to the vertical
transfer portions of the CCD image sensor 11 at_the timing of
termination of the CL/4 in the modulated horizontal synchronizing
signal TG-HD is completed. The CCD image sensor 11 sequéntially
outputs, as an image pick—-up signal, the charges which have been
read out to the vertical transfer portions. These image pick-up

signals are caused to be video signals through the CDS18 and the



Thus, this imaging systemcan control the timng of the

. 59 video signal delivered fromthe CCD canmera 1Q°t:0 ‘the"iwdge -t dKi ng-in
unit 95 and securely carry out taking-in of inage. . : -Mbreover,:in the
above-descri bed i magi ng systemshown ip, FIG 7, fransfer of cHaryes at the
vertical transfer section of the CCD Pf”fage sensor 11 of the CCD canera 10

i?nfhgp%%%éass(%¥ég§géﬂgg EQStiggoﬁﬁjd%ﬂ%ﬂé¥¥’dé}{ﬁeréégQ%'tﬁé)iéigé
taking—-in unit 30. |

As described above, the CL/4 signal inserted into the
modulated horizontal synchronizing signal TG-HD is stopped at the
timing of the vertical synchronizing signal TG-VD of the first
ODD field after the write enable signal WE is delivgred. For
this reason, output of the image pick-up siénal from the CCD
image sensor 11 is started at this timing. Thus, Qideo signal
from the CCD camera 10 delivered to the image taking—in unit 30
is outputted in synchroniém with the modulated vertical
synchronizing signal TG-HD when the field discrimination signal
FLD from the synchronizing signal generating section 21 indicates
the ODD field as shown in FIG. 22(d), for example.

'As a result, in this imaging system, it is possible to
deliver, to the image taking—in unit 30, video signals from the
CCD camera 10 in synchronism with the write enable signal WE and
the external vertical synchronizing signal EXT-VD from the image
taking—in unit 30. For this reason, it is possible to control,
from the image taking—in unit 30, output timihg of the video
signal from the CCD camera 10. Thus, taking—in of image can be
securely carried out.

Meanwhile, as described above, in this imaging system, video
signal is outputted in synchronism with the first ODD field after

the write enable signal WE from the image taking-in unit 30. For

this reason, in the case where the write enable signal WE is



generator 13 as the nodul ated horizontal synchronizing signal TG HD.
However, a signal delivered to the timng generaters13:.IM .Ot.del- TO- stop
transfer of charges in the vertical transfer sectlon “of “tthe-"GCH |nage
sensor 11 is not limted to the above- g scri bed CL/ 4~signdfs” but “may be a
signal having a frequency capable of st0pping the counter of the timng

h f f b d d I

oener ot Oy Siar I 58, ERYTMEGATERL Blo ST PR R g BT vy
iod 4 f I I
S SIS S Bt I O5f vics), TR Budibie®

uni t 1051Iss %d Ko s§¥ hB?mtﬁ'eng:rl%IggﬁaI &?Aqler’PﬁIG-gINnhhowﬁO(in and
a menory 10 S|n1 arly to t I mage taking-in unit 95 of FIG 26, and
FIG. 22(a) up to output of the video signal shown in FIG. 22(d).
On the contrary,.in the case where the write enable signal WE is
delivered in the middle of the EVEN field as shown in FIG. 23(b),
video signal shown in FIG. 23(d) is outputted.in time about 1.2
times greater than the vertical scanning period from start of the
trigger signal TRIG-IN shown in FIG. 23(a). In this case, FIGS.
22(c) and 23(c) show field discrimination signal FLD.

Moreover, in the above—-described imaging system, as shown
in FIG. 24, for example, image 80 of the ODD field and image 81
of the EVEN field based on'an image pick~up signal outputted from
the CCD image sensor 11 are respectively outputted at the ODD
field and the EVEN field of the video signal. For this reason,
in the case where those images are displayed on a monitor, they
can be reproduced as a ndrmal image.

Meanwhile, in the case where, e.g., image 80 of the ODD
field and image 81 of the EVEN field of the CCD image sensor 11
are respectively outputted as fields in which the relationship
between odd and even is opposite to the above, image of the ODD
field of the CCD image sensor 11 is displayed in the EVEN field
82 on the monitor and image of the EVEN field of the CCD image
sensor 11 is displayed in the ODD field 83 on the monitor  as

" shown in the FIG. 22 mentioned above. As a result, positional



control unit 100 is conposed of an oscillator 101 for generating clock CK

vvvvvv

having a period | ess than a period 40 tines great¢rstHan " «the Peri¢d of the
clock CL, and a nodul ated HD signal generating sgction 40Q2.faqr putputting
a clock CK inserted nodul ated horizontal synchroni‘zitig %ighal “TG'HD from

the oscillator 101 for the vertical trhsfer stop period of the CCD i nmage

oS AR gt etion), ekeopiase (o o0 tne basi s of the

However, there are instances where such positional shift
does not become problem for a certain use purpose because it only
exists by one line. Alternatively, there are instances where the
above—described time until video signal is outputted from the
trigger signal TRiG—IN is long, such positional shift may become
problem. .

In such cases, video signal from the CCD camera 10 may be
outputted in the field immediately after the write enable signal
WE is delivered. 1In more practical sense, it is sufficient that
the flip-flop 68 is omitted in the modulated HD signal

~ preparation secfion 22 of the control unit 20 to deliver vertical
synchronizing signal SG-VD as clock for the flip—flop 69.

In this case, when the write enable signal WE shown in FIG.
25(c) is delivered for a time period of the EVEN field, the video
signal from the CCD camera 10 is outputted in the next ODD field
as shown in FIG. 25(d). At this time, video signal is outputted
in a time 1.5 times greater than the vertical scanning period
after the trigger signal TRIG-IN shown in FIG. 25(a) is
delivered.

Moreover, when the write enable signal WE shown in FIG.
25(c) is delivered for the ODD field time period, video signal
is outputted in the next EVEN field as shown in FIG; 25(d). At
this.time, video signal is outputted in a time about 1.2 times

greater than the vertical scanning period after the trigger



control the output timng of a video signal fromthe CCD canera 10.
Moreover, in the inmaging systemshown in FIG 27,:'gghéfat’ien--0f- the wite
enabl e signal WE may be carried out at either thel nodulated HD:si:gnal
generating section 102 or the image taging-in uni*f 105.77 “°77 “Furt her,
whi l e the above-descri bed i magi ng syst #IShOWﬂ in FIG 7 carries out

smﬁtchingﬁgg%ﬁrﬁ%ﬁ%gfﬂégﬁoyﬁGPnpﬁ?&[dgg(%g tbegetteGagera 10 to thereby

conduct s e ordinary eration node for carrying out

i mage pi ck-up, Of 5 My QtPiQEﬁW%e(Eh§$er@§ésiefikngﬁvﬁﬁcfaﬁﬁﬂwﬁaiztﬁg
signals IT-HD, IT-VD from the timng generator 13 and the random shutter
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in any one of the ODD field and the EVEN field without being
limited to the ODD field as described above, the time required
until the video signal is outputted after the trigger signal
TRIG-IN is delivered from the position sensof 3 is shortened.
In this case, FIG. 25(b) shows.vertical synchronizing signal
EXT-VD.

As is clear from the foregcing descriptioﬁ, the imaging
system according to this invention can control, on the basis of
the write enable signal WE from the image taking—in unit 30, the
timing at which a video signal is outputted from the CCD camera
10 on the basis of the trigger signal TRIG-IN from the position
sensor 3. For this reason, in this imaging system, it is
possible to arbitrarily set, depending upon circumstances (needs)
of the image taking—in unit 30, the timing at which the video
signal is outputted from the CCD camera 10. Accordingly, the
image taking—in unit 30 can securely take image thereinto.

While there is employed in the above—described embodiment
such a configuration to prepare write enable signal WE at the
write enable signal preparation section 33 of the image taking-in
unit 30 to allow the control unit 20 to control the output timing

.cf a video signal from the CCD camera 10 on the basis of the

write enable signal WE, when there is a time margin in writing



signal TRIG OUT delivered fromthe ternmnal C6 and the nodul at ed

synchroni zing signals TG HD, TG VD delivered to tfié t'éf fi'pal’s -C3,”" 4,
there may be enpl oyed ‘a configuration such that the:sw tcthes :18a; 16b are
omtted to directly connect termninals (g% C4 to thRé “fini"'ng "geherator 13 as
in the CCD canera 110 shown in FIG 28, for exanple, to selectively

del i ver g I d r Qi Zi Si l, T 1) |
o ver JBEK hBCRBKBEY 8B 2L IR oS e T T e o8 b REEN 00,
timng 9?9@?@58&ré§ uhBtoygh the termnals C3, C4 to carry out swtching of

the operation node at the control unit 20 side. Further, while the
above-described hoRgi PPas¥SELEM SBAYB, i Bs shown in FIG. 26, for example,

an image processing unit 95 may be composed of a synchronizing
signal generating section 96 having a function similar to that
of the synchronizing signal generating section 31 shown in FIG.
7 and a memory 97, and a control unit 90 maf be composed of a
synchronizing signal generating section 91 having a function
similar to the above—deécribed synchronizing signal generating
section 21 shown in FIG. 7 and a modulated HD signal preparation
section 92 having a function similar to the above-described
modulated HD signal preparation section 22 shown in FIG. 7 and
operative to generate write enable signal WE immediately after
the trigger signal TRIG-IN delivered from the position sensor 3
to deliver it to the memory 97 of the image taking-—in unit 95.

In this case, in this imaging system, the modulated HD
signal preparation section 92 generates write enable signal WE
immediately after the trigger signal TRIG-IN delivered from the
position sensor 3 to deliver it to the memory 97 of the image
taking—in unit 95, and controls the output timing of the video
signal from the CCD camera 10 similarly to the above-described
imaging system shown in FIG. 7. The CCD camera 10 delivers the
video' signal to the image taking—in unit 985 at a timing
synchronous with the write enable signal WE.

Thus, this imaging system can control the timing of the



61 -FIG 7 carries out control of the operation of the CCD canera 10 by
the control unit 20 to take a video signal fromthe:CCD-Canel-a "40into the
l.mage taking-in unit 30, there is no necessity that:.the-cootrol:unit 20
and the CCD canera 10 are separately provided. FoY' eXanpl €, thére may be
enpl oyed a configuration in which the %D canmera 10 is caused to have the

et on ok G501 oV PR heSTORE R A2 M e
SynChrOnEé&qggikgpﬁnf¥my%wgﬂd“éé%ﬁ%éf§1carry out taking—in of image.

Moreover, in the above—described imaging system shown in
FIG. 7, transfer of charges at the vertical transfer section of
the CCD'image sensor 11 of the CCD camera 10 is stopped by
delivering the above-described CL/4 signal to the timing
generator 13 as the modulated horizontal syﬂchronizing signal
TG-HD. However, a signal qelivered to the timing generator 13
in order to stop transfer of charges in the vertical tfansfer
section 'of the CCD image sensor 11 is not limited to the
above—described CL/4 signal, but may be a signal having a
frequency capable of stopping the counter of the timing generator
13, which counts times for forming the above—described vertical
transfer siénals V1 to V4, in more practical sense, a period less
than a period 40 times greater than that of the clock CL.

In more practical sense, even when, as shown in FIG. 27, for
example, an image taking—in wunit 105 is composed of a
synchronizing signal generating unit 106 and a memory .107
similarly to the image taking—in unit 95 of FIG. 26, and a
control unit 100 is composed of an oscillator 10i for generating
clock CK having a period less than a period 40 times greater than
the period of the clock CL, and a modulated HD signal generating
section 102 for outputting a clock CK inserted modulated
horizontal synchronizing signal TG-HD from the oscillator 101 for

the vertical transfer stop period of the CCD image sensor 11 on



21 and the nodul ated signal preparation section 22 constituting the
control unit 20 in the above-described imaging systfem showa  -i.-i FI'G 7 are

-

provi ded on the CCD canera 10 side, and includes ®tgyninaks.Cz *C8 supplied
wi th external synchronizing signals E 5 HD, EXT-VD fronithe> *° -
above-descri bed i mage taking-in unit 30" terminal CO supplied with wite

enable siggal, W J rop Lhg | JROE, LakENG 0 blt 90, & SYBEhtON At signal

generati ng section generating in synchroni zi ng signal s

| T-HD, 1]: ' A er.pa roazi Lgn - -VD
del { ver eaFraT, HIE pREBUT, ErmBHLTRRCL, SYARDT BUERLTDESLATERS OB EpmeldT
deliver the internal synchronizing signals IT-HD, IT-VD to the timng

generator 13 through switches 16a, 16b, and a nodul at ed
Moreover, in the imaging system shown in FIG. 27, generation

of the write enable signal WE may be carried out at either the
modul#ted.HD signal generating section 102 or the image taking-in
unit.105.

Further, while the above-described imaging system.shown in
FIG. 7 carries out switching of switches 16a, 16b provided at the
CCD camera 10 to thereby conduct switching between the ordinary
operation mode for carrying out image pick—-up of moving picture
on the basis of internal synchronizing signals IT-HD, IT-VD from
the timing generator 13 and the random shutter mode for carrying
out image pick—up of still picture in accordance with the trigger
signal TRIG—-OUT delivered from the terminal C6 and the modulated
synchroﬁizing signals TG-HD, TG-VD delivered.to the terminals C3,
C4, there may be employed a configuration such that the switches
16a, 16b are omitted to directly connect terminals C3, C4 to the
timing generator 13 as in the CCD camera 110 shown in FIG. 28,
for example, to selectively deliver modulated synchronizing
signal TG-HD, TG-VD, or ordinary synchronizing signal SG-HD,
SG-VD from the control unit 20 side to the timing generator 13
through the terminals C3, C4 to carry out switching of the
operation mode at the control unit 20 side.

Further, while the above-described imaging system shown in



HD si gnal preparation section 122 for preparing nodul ated synchroni zing
signals TG HD, TG VD on the basis of internal synchroniziTig Sikghal.5"1.T=HD*

'RV

I.T-VD fromthe synchroni zing signal generating section 127 and write s - .

enabl e signal WE, etc. delivered ' R V4
to the terminal C9 to deliver these nodftated synchron|2|ng signals TG HD,

TG VDt OFtIIa}ezg g%.pg %ng[&t gg:n%goi h&Pugge %pf@?f%n ]bafi tl'ae6tbCD ca‘me\éy]a.eri()t he

CCD canera 1 confrguratron
by the control unit 20 to take a video signal from the CCD camera

10 into the image taking-in unit 30, there is no necessiﬁy that
the control unit 20 and the CCD camera 10 are separately
provided. For example, there may'be employed a configuration in
which the CCD camera 10 is caused to have the function of the
control unit 20 as in a CCD camera 120 shownlin FIG. 29.
Namely, the CCD camera 120 shown in FIG. 29 is of a
structure in which the synchronizing signal generating section
21 and the modulated signal preparation section 22 constituting
the control unit 20 in the above-described imaging system shown
in FIG. 7 are provided on the CCD camera 10 side, and includes
terminals C7, C8B supplied with external synchronizing signals
EXT-HD, EXT~VD from the above-described image taking-in unit 30,
terminal C9 supplied with write enable signal WE from the image
taking—in unit 30, é synchronizing signal generating section 127
for generating internal synchronizing signals IT-HD, IT-VD on the
basis of external synchronizing signals EXT-HD, EXT-VD delivered
from the image taking—in unit 30 to the terminals C7, C8 to
deliver the internal synchronizing signals IT-HD, IT-VD to the
timing generator 13 through switches 16a, 16b, and a modulated
HD signal preparation section 122 for preparing modulated
synchronizing signals TG-HD, TG-VD on the basis of internal
synchronizing signals IT-HD, IT-VD from the synchronizing signal

generating section 127 and write enable signal WE, etc. delivered



Uﬂevcontrol unit 20 is omtted in the above-described inmagi ng systen1shomn
in FIG 7 to sinplify the configuration, thus nmaking it péssSiBLE.t.07..7"."""C
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control the tinming at which a video signal is outputted fromthe:cCD: 3 -
canera 120 in a manner to neet circunséﬁnces (needs) of tthe i'mage ™™™ ** ~
taking-in unit 30 Thus, the inmage tak g I n unit 30 can securely take

i mage th%rel termlnA% Qﬁfci'b%ﬂ; &KHE%%yﬁgp %%r%nlzlng
i nventi on, €is pOSSI Dl e an |nage plc Uup signal Tromth
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Is deliver hus, 1t IS possi to eas take synchronization wth an
external jggui gggnt ,- e.g., inmage taking-in wunit, etc. For this reason, in
accor dance with this invention,

When the CCD camera 120 of such a configuration is employed,
the contrei unit 20 is omitted in the above—described imaging
system shown in FIG. 7 to simplify the configuration, thus making
it possible to control the timing at which e video signal is
outputted from the CCD camera 120 in a manner to meet
circumstances (needs) of the image taking—in unit 30. Thus, the
image taking—ih unit 30 can eecurely take image thereinto.

As described above, in accordance with this invention, it
is possible to output an image pick-up signal from the
solid-state image pick—-up device at a timing where the write
enable signal is delivered. Thus, it is possible to easily take
synchronization with an external equipment, e.g., image taking—in
unit, etc. For this reason, in accordance with this invention,
it is possible to arbitrarily set the timing at which a video
signal is outputted in a manner to meet circumstances (needs) of
an externai equipment. Thus, the degree of freedom in use is
iﬁproved.

Moreover, in this® invention, it is possible to output a
video signal at a timing where write enable signal delivered from
the image taking-~in unit is delivered. Thus, the image taking—in
unit can carry out taking—in of images in a manner caused to be

easily synchronized with video signals. For this reason, in



it i-s possible to arbi trarily set the timng at which a video signal is
outputted in a manner to neet circunmstances (needs) of ag”exterfal-""..”".""":
equi prent.  Thus, t he degree of freedomin use is i nproved: . " “v-iMpreover:;
in this invention, it is possible to ouﬁ)ut a video signdl at a‘tirming” -
where write enabl e signal delivered front the image taking-in unit is

e e TS TR L9300 o8 SR A Y B SBE§B e

For th'stiﬁﬁ%gmat'which an image pick-up signal is outputted from the
image pick—-up apparatus in a manner to meet circumstances (needs)
of the image taking—in uhit. Thus, the image taking—in unit can
securely take images thereinto.

Further, in this invention, the image taking—in unit can
take thereinto a video signal from the-image-pick—up apparatus
at a timing where write enable signal is delivered from the image
pick—~up apparatus. For this reason, in accordance with this
invention, it is possible to.secufely téke thereinto image in a

manner caused to be synchronized with an image pick—up signal

from the image pick—up apparatus.



63 accorda ntion, it is possible to control the tining
at which an iﬂﬂﬁa ! “ruirn;nal is outputted fromthe iJ4TRge pick-Up-""-""7C
apparatus i ci rcunst ances (needs) of the:jnage: taklng tn

unit. Thus, the inmage taklng in unit can securely take inages therei'nto.
Furt her, in this invention, the inage ﬁ%klng in unit can take thereinto a
video signal fromthe image pick-up apparatus at a timng where wite
enabl e s‘?gﬁgl 1psCyatpgd, ég ‘fromthe i mage pick-up pnﬁgagm:r HASBEEN Wi s
reason, in acegrdange Wibh LB 8pob BUBNL! QOmclel SihgGSSI DI ReppncEpeur ol Y take

thereintd’image in nner t0 be synch

pi ck-up signal, {001 ¢e B PLL R YPARIMSELe inage pick-up device

including a 1light receiving section for producing charges

corresponding to quantity of light incident thereto, a vertical
transfer section to which the charges produced..in the light
receiving section are transferred, a horizontai transfer section
for outputting the chargés transferred through fhe vertical
transfer section and a charge sweep—out section, and having an
electronic shutter function to'sweep out the charges stored in
the light receiving section into the charge sweep—out section in
accordance with an electronic shutter control signal;

electronic shutter signal generating means supplied with a
trigger signal to generate the shutter control signal;

read—out signal generating means for generating a read-out
signal for reading out charges stored in the light receiving

section to the vertical transfer section as effective charges

after a predetermined time is passed from the time point when the
trigger signal is delivered;

charge transfer stopping means for stopping vertical
transfer of the charges in the vertical transfer section at least
up to a timing at which the read-out signal is generated after
the trigger signal is delivered; and |

charge transfer starting means operative to release stop of

the vertical transfer of the effective charges in the vertical

This Sheet Has Been Rep lace




64 .What 4s clained is: . An irrég corrpr|5| ng:
an interlin soI i d-.sta& | %‘3 ﬁ@gm ZiFw-ce Thel wei ﬁg -
light rec ﬁm mﬂ"ﬂ for producing 5 C rresp:o.ndl rTg tg < -
quantity o thereto a ve5rt|cal o
transfer section by the charge stopping means at a timing based
on an external synchronizing signal to start the vertical
transfer of the effective charges so that the effective charges
are output through the horizontal transfer section.
2. The image pick—-up apparatus as set forth in claim 1, wherein
the charge trﬁnsfer starting means releases stop of the vertical
transfer of the effective charges in the Qertical transfer
section at a timing where a field discrimination signal included
in £he external synchronizing signal indicates start of one of
the odd field and the even field so as to start the vertical
transfer of the effective charges.
3. The image pick-up apparatus as set forth ih claim 1,
further comprising output request signal generating means
for generating an output request signal at a predetermined timing
based on the external synchronizing signal after the trigger
signal is delivered,
whereby the charge transfer starting means releases stop of
the vertical transfer of the effective charges at the vertical
transfer section at a timing where a field discrimination signal
included in the external synchronizing signal indicates start of
one of the odd field and the even field after the output request
signal is delivered so as to start the vertical transfer of the
effective charges.
4. The image pick—-up apparatus as set forth in claim 1,

further comprising output request signal generating means

1aced
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transfer secttonmtowhich—the charges produced in the light receiving

section are t “& ' n i zontal transfer section f-0F- 00t plt t1'Rg t-he'>
char ges transHm mll ﬂ u)um “le vertical transfer sectian and: a*charge: :
sweep-out sectron¢ and *hav¥i ng an electronlc shutter functlori"t o sweép out
the charges stored in the |ight recelf'ng section into the charge

S1eoD OUto RS Ok the AP SLURIET Pl Be 2l ELEEE LeCo DL EEnG ARk Ohnghgnal

el ectron 4" Freans supp frigger signal

to genergl e, g ,Shid €Lx€QRhL?! s§ﬂn%%n ing &£86aPUbrtlegndndepel gkLRY

means for generat| ng a read-out °si or readi ng out charges stored in

the Iight;Lgeei YiNge1866kEAN tO the vertlcal transfer section as effective
charges after a pre(]ieterm ned time is passed fromthe tine point when the

whereby the charge transfer starting means releases stop of
the vertical transfer of the effectiﬁe charges in the vertical
transfer section at a timing where the external synchronizing
signal indicates start of a field existing at the beginning after
the output request signal is delivered so as to start the
vertical transfer of the effective charges.
5. An image pick-up apparafus comprising:

an interline fransfer type solid-state image pick-up device
including a Iight receiving section for producing charges
corresponding to quantity of light incident thereto, a vertical
transfer section to which the charges produced in the light
receiving.section are transferred, a horizontal transfer section
for outputting the charges transferred through the vertical
transfer section, and a charge sweep—out section, and having an
electronic shutter function to sweep out the charges stored in
the light receiving section into the charge sweep—out section in
accordance with an electronic shutter control signal;

a first synchronizing signal input terminal supplied with
a first vertical synchronizing signal and a first horizontal
synchronizing signal;

internal synchronizing signal generating means for

generating an internal vertical synchronizing signal and an



trigger signal is delivered; charge transfer stopping neans for

st oppi ng vertiiﬂ”l"ﬂ"ﬂ l mﬂ he charges in the vertiegal {ransfer- séetién
at least up't [ mmlll Ilizh the read-out signal i$ generated-after:
the trigger signal i stdetiveréd; and charge transfer $tarting méans
operative to rel ease stop of the vertical transfer of the effective

char ges iﬂt&pﬁaye%gﬂ¥ypntal synchronizing sigﬁal on the basis of the
first vertical synchronizing signal and the first horizontal
synchronizing signal;
& second synchronizing signal input terminal supplied with
a second vertical synchronizing signal and a second horizontal
synchronizing signal;
drive signal generating means for generaiing, on the basis
of the second vertical synchronizing signal and the second
horizontal synchronizing signal, a read-out signal for
transferring the charges stofed in the light receiving section
to the vertical transfer section and a vertical transfer signal
for vertically transferring the charges which have been read out
to the vertical transfer section; |
a trigger signal input terminal supplied, from the external,
with a trigger signal for designating image pick—up of an object;
electronic shutter signal generating means for generating
the electronic shutter control signal when the trigger signal is
supplied;
video signal generating means for carrying out signal
processing, at a timing based on the internal synchronizing
signal, with respect to a signal based on the charges which have
. been read out from the horizontal transfer section of the
solid-state image pick-up device to generate a video signal; and
a video signal output terminal for outputting the video

signal generated at the video signal generating means.



65 -transfer section bgﬂthe charge stopping neans at a timng whichis

based on an extﬁl “m PHW IIlng signal having a timng net related Wth
the timng of sHES @iy llish

_ pikR’gbEl  to start the vertical transf@r.ofl the
ef fective charges so that the ef fectiye charges are out’put”t hr'ough the”
hori zontal transfer section. The i mage pi ck-up apparatus as set

2.
forth irhplai 1ilPr §;§£€k6§gfﬁggg¥ggugr@Qﬁéﬁgs§5§qping nmeans rel eases stop

of the vertica ective argesS in the vertical transfer

section at a fi NG WEIE thans¥dt dype sBi1alkeB S dRakel PeLrdeE deniébe
external synchronizing signal indicates start of one o

including a 1light receiving section for producing charges
corresponding to quantity of light incident thereto, a vertical
transfer section to which the charges produced in the 1light
receiving section are transferred, a horizontal transfer section
for outputting the charges transferred thrdugh the wvertical
transfer section, and a charge sweep—-out section, and having an
electronic shutter function to sweep out the charges stored in
the light receiving section ihto the charge sweep—out section in
accordance with an electrgnic shutter control signal;

an external synchronizing signal input terminal supplied
with an external vertical synchronizing signal and an external
horizontal synchronizing signal;

internal synchronizing signal generating means for
generating an internal vertical synchronizing signal and an
internal horizontal synchroniziné signal on the basis of the
external vertical synchroﬁizing signal and the external
horizontal synchronizing signal;

modulated synchronizing signal generating means responsive
to a timing based on the internal horizontal synchronizing signal
'to generate a modulated horizontal synchronizing signal having
a frequency higher than that of the internal horizontal
synchronizing signal, and to génerate an output Verticél

synchronizing signal based on the internal vertical synchronizing



the-odd fi et eld so as to start the vertical. transfer of

t he effectivT"ﬂ' he i mage pi ck-up apparatus:as set fort:h.jn .°
claiml, n"ﬂmmnuﬁmumm ng out put request signaligegnetatiing reans
for generating ah output sreduest signalg,at a predeternmined tining ‘based on
t he external synchronizing signal after the trigger . signal is delivered,

wher eby é{ghéﬂ?rge transfer starting neans rel eases stop of the vertica
transfer of the effective charges at the vertical transfer section at a

timng where g fd&ldh dingehlsm BL Ofe Fd G e 1y NGtPRd tiifgt henext eif@tnal
synchroni zi ng signal indicates start of one of the odd field and the even

field af¢gFt {41 OWyBhFEiUEBAg Sé D1 | Sankkel i ores edirbtoeBisal 0 B AL 2ohbel
vertical transfer of the
synchronizing signal, or the output vertical synchronizing signal
"and the modulated horizontal synchronizing signal;
drive signal generating means for generating a read-out
signal for transferring the charges stored in the light receiving
section to the vertical transfer section and a vertical transfer
signal for vertically transferring the charges which have been
read out to %he vertical transfer section on the basis of the
internal vertical synchronizing signal and the internal
horizontal synchronizing signal, or the output vertical
synchronizing signal and the modulated horizontal synchronizing
signal which have been selectively outputted through the selector
means;
a trigger signal input terminal supplied, from the external,
with a trigger signal for designating image pick—-up of an object;
electronic shutter signal generating means for generating
the electronic shutter control signal when the trigger signal is
.supplied;
video signal generating means for carrying out signal
processing, at a timing based on the internal synchronizing
. signal, with respect to a signal based on the charges which have

been read out from the horizontal transfer section of the

solid-state image pick—up device to generate a video signal; and



effective charg 4. The |mage pi ck-up apparatus as set forth in claim
1, furt hemﬂmm)ﬂlﬁwﬂ MH request signal generdfing: n€ans .- - -
66 for generat uest signal at a predetern]ned“t|n1ng' :
based on the external synchronl zi ng Si | after the tri*gger TSignhal”

del i vered, whereby the charge transter starting neans rel eases stop of

a video signal output terminal for outputting the video
signal generated at the video signal generating means.
T. ‘An image pink—up apparatuslcomprising:

an interline transfer type solid-state image pick—up device
including a light receiving Section for producing charges
corresponding to quantity of light incident thereto, a vertical
transfer section to which the charges prodnced in the 1light
receiving section are transferred, a horizontal transfer.section
for outputting the charges transferred through the vertical
transfer section, and a charge sween—out section, and having an
electronic shutter funntion to sweep out the charges stored in
the light receiving section into the charge sweep—out section in
accordance with an.electronic shutter control signal;

a first synchronizing signal input terminal supplied with
a first vertical synchronizing signal and a first horizontal
synchronizing signal;

internal @ synchronizing signal generating means for
generating an internal vertical synchronizing signal and an
internal horiiontal synchronizing signal on the basis of the
first vertical synchronizing signal and the first horizontal
synchronizing signal;

a second synchronizing signal input terminal supplied with
a second vertical synchronizing signal and a second horizontal
synchfonizing signal;

selector means for selectively outputting the first vertical



t he. verti-eat—transfer—of the effective charges in the vertical transfer

section at TIL| nﬂ u“e external synchronizing signal:indicates -
start of a ﬂlmlmmﬂl mﬂ” the beginning after the qutputy reguest sig |nal
is delivered*scc as td® sfart the vertlﬁg] transfer of the &ffective ™
charges. 5. An image pick-up apparat conpri si ng: an interline

t ran_sf er%}gx){és)lgré?r?kﬁgnét %[J%)r{aﬁaggnal Cghﬁp fqer\gtceho.&'@%bﬂqgl ng ?Téchi'QH521n

receivin arges ~correéespon quantity - of

light | ngi%??%ét %‘i»r e{ﬁ)e Lbold Cobri1E2DST c?ﬁ'%tn'lQQntgo ¥hiRB1t gL hanges

produced i receiving sectiron arfe transferred, a horizonta

transfersé@&ﬁaOHoriesneu&pg&hbﬁgohhslﬁgagggaanransferred through the
verti cal transfter SeCtIOI’l and a char ge sweep- out SeCtIOI’l and havi ng an

drive signal generating means for generating, on the basis
of the first vertical synchroninzing signal and the first
horizontal synchronizing signal, or the second vertical
synchrdnizing signal and the secdnd horizoﬂtal synchronizing
signal which have been selectively outputted through the selector
means, a read-out signal for transferring the_charges stored in
the light receiving section to the vertical transfer section and
a vertical transfer signal for vertically transferring the
charges which have been read out to the vertical transfer
section; |

a trigger signal input terminal supplied, from the exte:nal,
with a trigger signal for designating image pick—up of an object;

electronic shutter signal generating means for generating
the electronic shutter control signal when the trigger signal is
supplied;

video signal generating means for carrying out signal
processing, at a timing based on the internal synchronizing
'signal, with respect to a signal based on the charges which have
been read out from the horizontal transfer section of the
solid-state image pick—-up device to generate a video signal; and

a video signal output terminal for outputting the video

signal generated at the video signal generating means.



el eetronic &tter unc 0 sweep out the charges stored in_the |ight

recei vi ng HM”MM'NW, harge sweep-out section in s acCordanes-w +h an
el ectronic 'Elgnal a first synckwxwﬂ2|ng'3|gnal_|nput
t erm nal supplled withsa*irst vertlcgl synchroni zi ng $ignal and™a 1irst

hori zontal synchronizing signal; |nternal synchroni zing signal

generatigg Wﬁ?nﬁmagiﬁﬁ s9§9§$aﬁbﬂgr9§ hEternaI vertical synchronizing

signal and a
an interline transfer type solid-state image pick—up device

including a 1light receiving section for producing charges
corresponding to quantity of light incident thereto, a ﬁertical
transfer section to which the charges produced in the light
receiving section are transferred, a horizontal transfer section
for outputting fhe cha;ges transferred thréugh the vertical
transfer section, and # charge sweep—out section, and.having an
electronic shutter function to sweep out the charges stored in
the light receiving section into the charge sweep—dut section in
accordance with an electronic shutter control signal;

external synchronizing signal generating means for
generating an external vertical synchronizing signal and an
external horizontal synchronizing signal;

a trigger signal input terminal'suppiied, from the external,
a trigger signal for designating image pick—-up of an object;

modulated synchronizing signal generating means for
generating a modulated horizontal synchronizing signal having a
frequency higher than that bf the external horizonfal
synchronizing signal for a time period from a timing after a
predetermined time is passed from the time when the trigger
signal is delivered to the trigger signal input terminal up to
a timing based on the extefnal vertical synchronizing signal, and
for generating an output vertical synchronizing signal based on

the external vertical synchronizing signal;



67 -internal horizontatsynchroni zi ng signal on the basis of the first

verti cal syn mummmng and the first horizontal »"synchyontZgng,- " .*
signal ; mﬁﬂ ni zing signal input term rtal'-su:pgl'ted W tth: a
second verti cal syﬁchFonFZ|hg si gnal a&&sa second horizo6ntdl “Synchroni zi ng
si gnal ; drive signal generating ans for generating, on the basis

of the secondeYgLtiaat couRaRERY Hina.y Jale AL AP haREO o NREhanRt The

synchroni zi ng sl read-o0 transferr

char ges éhoéf‘é’c'éfbﬁi’@ diiited %%%'t‘fJoHQF%E?EhO?orthéJ}ﬁﬁ’ [ @he! ERAS %E

section .and a vertical transfer signa or vertically transferring
charges yhieh Have BeeA se@Fe@Ulin the light receiving section into the

charge sweep—out section when the trigger signal is'supplied;

read—-out signal generating means for generating a read-out
signal for transferring the charges which have been stored in the
light receiving section to the vertical transfer section when a
predetermined time is passed from the time when the trigger
signal is delivered thereto;

vertical transfer signai generating means for generating a
vertical transfer signal for vertically transferring the charges
which have been transferred to the vertical transfer section when
the modulated horizontal synchronizing signal does not take é
high frequency; and

memory means for storing a video signal based on the charges
outputted from the solid-state image pick—up device at a timing
based on the external vertical synchronizing signal.
9. The imaging system as set forth in ciaim 8,

wherein the modulated synchronizing signal generating means
generates a signal having a frequency higher than that of the
external horizontal synchronizing signal as the modulated
horizontal synchronizing signal for a time period from a timing
when a predetermined time is passed from the time when the
trigger signal is delivered up to a timing at which a field

discrimination signal included in the external vertical



to the vertlcal transfﬁi"'mm“[e a trigger signal input term nal

supplied, . t“ﬂ I-““ W t h a trigger signal for; “desi gnat Fng - rege
pi ck-up of j | ectronic shutter signal generating gedns for

generating the el éctroni c shutter conthg si gnal when t'he tTriGgér signal
I's supplied; ~video signal generatinhg rreans for carrying out signal

pr 0cessi 0gn oiboft1 s k93 DASPY; 081 4Pk N ALAR!  SYAEDIANIAING 41597k, it I
%

respect to a si gna ase arges have been read out "fromthe
hori zont ghet £aB8f e5e§gct|on of the sol i d- state i mage pick-up device to
generate a video signal; and a video signal output term nal for

0UtpUtt|BG.th§h¥|@ﬁ9g1ng system as set forth in claim 8,

further comprising output request signal generating means
for generating an output request signal at a predetermined timing
based on the external vertical synchronizing signal.after the
trigger signal is delivered, .

whereby the modulated horizontal synchronizing signal
generating means generates a signal having ; frequency higher
than that of the external horizontal synchronizing signal as the
modulated horizontal synchronizing signal for a time period from
a timing when a predetermined time is passed from the time when
the trigger signal is delivered up to a timing at which the
output request signal is supplied and e field discrimination
signal included in the external vertical synchronizing signal
indicates start of one of the odd field and the even field.
11. The imaging system as set forth in claim 8,

further comprising output request signal generating means
for generating an output request signal at a predetermined timing
based on the external vertical synchronizing signal after the
trigger signal is delivered;

whereby the modulated horizontal synchronizing signal
generating means generates a signal having a frequency higher
than that of the external horizontal synchronizing signal as the

modulated horizontal synchronizing signal for a time period from



signal generated at the video signal generating neans. o o »
68 6. An ina?ﬂl““ﬂ ﬂ I r& H&us conprising: an "¢ €rfie-transfér:
type solid-statl e ! $8ldevice including a light receivtng section

for producing charges  corresponding to guantity of -1ight icident "t Rer &t o,

a vertical transfer section to which t charges produced in the |ight
e 1B PP RTEE b ASEESlnBy Do TR b PBACEFEn S U Bhe

the trigger signal is delivered up to a timing at which the
output request signal is delivered and the external vertical
synchronizing signal indicates start of field existing at the
beginhing.
12. A confrol apparatus for controlling operation timings of en
image pick—up apparatus having an interlihe transfer type
solid—stete image pick-up device including a light receiving
section for producing charges corresponding to quantity of light
incident thereto, a vertical transfer section to which the
charges produced in the light receiving section are transferred,
a horizontal transfer section for outputting the charges
transferred through the vertical tranéfer section, and a charge
sweep—out section, and having an electronic shutter function to
sweep out the charges stored in the light receiving section into
the charge sweep—out section in accordance with an electronic
shutter control signal,

the control apparatus comprising:

an external'synchronizing signal input tefminal supplied
with an external vertical synchronizing signal and an external
horizontal synchronizing signal;

a trigger signal input terminal supplied, from the external,
with a trigger signal for des;gnating image pick-up of an object;

a trigger signal output terminal for outputting, to the

image pick—up apparatus, an output trigger signal based on the
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ext er nal
si gnal

sectj sweep-out section, and having an electr
funct“gﬂmﬁﬂmmﬂﬁ“mthe charges stored in thedight fecetvirn
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delivered to the external synchronizing signal input terminal to
generdte a modulated horizontal synchronizing signal having a

frequency higher than that of the external horizontal

synchronizing signal, and to generate an output vertical

synchronizing signal based on the external vertical synchronizing
signal; and

a modulated synchronizing signal output terminal for
outputting the modulated horizonfal synchronizing signal and the
output vertical synchronizing signal to the image pick-up
apparatus.
13. The control apparatus for image pick—up apparatus as set
forth in claim 12,

wherein the modulated synchronizing signal generating means
generates a signal having a frequency higher than that of the
external horizontal synchronizing signal as the modulated
horizontal synchronizing signal for a time period from a timing
wheﬂ a predetermined time is passed from the time point when the
trigger signal is delivered to the trigger.input terminal up to
a timing at whiéh a field discrimination signal included in the
external vertical synchronizing signal indicates start of one of
the odd field and the even field. .

14. The control apparatus for image pick—up apparatus as set

al



to a tlm ternal horizontal synchronlz[ng signal to
generate m@ﬂ &"”j m”'nont al synchronizing signal having -a freguency ~

hi gher than ternal horizontal synchroniz ng.signal,” and to
generate an out put "veftital synchr oni zhng signal based on fhe”’intérnal ~
vertical synchroni zing ' 69 signal; sel ect or

nmeans f0f0§ghe§£| fL¥m° putting the internal vertical synchronizing
signal and t ernal orizonta

further comprising output request signal generating means
for generating an output request signal at a predetermined timing
based on the external vertical synchronizing signal after the
trigger signal is deiivered,

whereby the modulated horizontal synchronizing signal
generating means generates a signal having e frequency higher
than that of the external horizontal synchronizing signal as the
modulated horizontal synchronizing sighal for a time period from
a timing when a predetefmined time is passed from the time when
the trigger signal is delivered up to a timing at which the
output request.signal is delivered and a field discrimination
signal included in the external vertical synchronizing signal
indicates start of one of the odd field and the even field.
15. The control apparatus for image pick—up apparatus as set
forth in claim 12,

further comprising output_request signal generating means
-for generating an output request signal at a predetermined timing
based on the external vertical synchronizing signal after the
trigger signal is delivered,

whereby the modulated horizontal synchronizing signal
generating means generates a signal having a frequency higher
than that of the external horizontal synchronizing signal as the
modulated horizontal synchronizing signal for a time period from

a timing when a predetermined time is passed from the time when



synchr oni r e out put vertical synchronizing signal and the

| )
modul at ec”ﬂlllelm:" Illﬂmﬂtroni zing signal; drive signal® géneratjng .-
nmeans forllgd ﬁu d-out signal for transferring dt.he charges stored
in the light re¢eiiny %ection to the vertical transfer’ sécti'onand"a ~
vertical transfer signal for verticalﬁ@ transferring the charges which

"t or nal W EF LSSy 1RHEh 71 Rg SBLTET Sndi hES) i of HATE nBF JaHel +he°
YT O SUA s T RS R, R R Sk gt e
OUtpUttegyﬁgﬁngpziQE §?%ﬁ§&oﬁndq%gﬁ%é start of field existing at the
beginning.
16. A control system for controlling operation timings of an
image pick—up apparatus having an interline transfer type
solid-state image pick-up device including é light receiving
section for generating charges corresponding to quantity of light
incident thereto, a vertical transfer section to which the
charges produced in the ligﬁt receiving section are transferred,
a horizontal transfer section for outputting the charges
transferred through the vertical transfer section, and a charge
sweep—-out section, and having an electronic shutter function to
éweep out the charges stored in the light receiving section into
the charge sweep—out section in accordance with an electronic
shutter control signal,
the system comprising:
external synchronizing signal generating means for
generating an external vertical synchronizing' signal and an
external horizohtal synchronizing signal;
a trigger signal input terminal supplied, from the external,
with a trigger signal for designating image pick-up of an object;
modulated synchronizing signal generating means responsive

to a timing based on the external vertical synchronizing signal

to generate a modulated horizontal synchronizing signal having



a tri ggerWnal supplied, fromthe external, wth a

uuuu

trigger gm nating i mage pi ck- up of an objecf: " *-""«-El-e¢lwoni c
shutter ,Imﬂ W ans for generating the el eI:tIontc"sert ter: :
contr ol SI ghal® when ger signal is supplied; ** Vi déosi‘gnal -

generating nmeans for carry| ng out si gndl processi ng, at a timng based on

N R e YR R e TSt ol e

the solid: &hRL8iLIREe PIgKaP d&n €60 §§H§£Q£S By d5Qc Sho" e rB08al
synchronizing signal based on the external vertical synchronizing
signal;

a modulated synchronizing signal output terminal for
outputting the modulated horizontal synchronizing signal and the
output vertical synchronizing signal to the image pick-up
apparatus;

a video signal input terminal supplied with a video signal
outputted from the image pick-up apparatus; and |

memory means for storing the video signal delivered to the
video signal input terminél at a timing based on the external
vertical synchronizing signal.

17. The control system for image pick-up apparatus as set forth
in claim 16,

wherein the modulated synchronizing signal generafing means
generates a signal having a frequency higher than that of the
external horizontal synchronizing signal as the modulated
horizontal synchronizing signal for a time period from a timing
when a predetermined time is passed from the . time Wﬁen the
trigger signal is delivered uﬁ to a timing at which a field
discrimination signal included in the external vertical
synchronizing signal indicates start of one of the odd field and
the even field.

18. The control system for image pick—up apparatus as set forth



. tput term nal for outputtlng the video signal
generateﬂlﬂl mnkﬂ“ﬁ "ﬂngnal generating means. 7. An Tage: prek-up - "7x
appar at us=Coepri S an interline transfer type solid-state.i mage:

vvvvvv

pICk up device |nclud|ng a Ilght recei ving section for “prdoduci'ng char gés
corresponding to quantity of Iight i nci®fent thereto, a vertical transfer
section to i ¢ch # e charges produced in the light receiving section are
transfert®d®* & MotPzontal transfer section for outputting the charges

R £ R T T o R TN o

charges f&fﬂéghéﬁhting an output request signal at a predetermined timing
based on the external vertical synchronizing signal after the
trigger signal is deiivered,

-whereby the modulated horizontal synchronizing signal
generating_means generates a signal having Q frequency higher
than that of the external horizontal synchronizihg signal as the
modulated horizontal synchronizing signal for a time period from
a timing when a predetermined time is passed from the time point
when the trigger signal is delivered up to a timing at which the
output request signal is delivered and a discrimination signal
included in the external vertical synchronizing signal indicates
start of one of the odd field and the even field.

The control system for image pick—-up apparatus as set forth
"in claim 186,
further comprising output request signal generating means
for generating an output request signal at a predetermined timing
based on the external vertical synchronizing signal after the
trigger signal is delivered,

whereby the modulated horizontal synchronizing signal
generating means generates.a signal having a frequency higher
than that of the external horizontal synchronizing signal as the
modulated horizontal synchronizing signal for a time period from

a timing when a predetermined time is passed from the time when



t he-li ght +eeervimg Section 1 nto the charge sweep-out section in
accordance |I" IIIIIWIIII lIII“E shutter control signal; """ a.Tiest .7 """
synchroni zi IIIIII rmnal supplied with a fiyst, verttcad = = -

synchroni zi ng sitgn&l %nd®* a first horizontal synchronizi‘hg "si gnar: =* =~
internal synchronizing signal generad-ti ng neans for generating an
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e e G S el 400 SN 850 TRl RO AL e
i I d.the first i tal, h i Z] i [ ;

20021 S0 hle bt A COILET 1y MOS0 omorn 7800 cns

SynChrOné}ﬁgﬂréﬁgggﬁgaQQgﬂaﬁeQ%ﬁqJyyggﬂggégt of field existing at the

beginning.




synechroni zi ng sighal; sel ector neans for selectively outputting the

first vertical

71 "synchyoni Zi g -~

signal and the first horizontal synchronizing signal, jor:the -second -

vertical
si gnal ;

synchroni zing signal and the  second hori zont al'” syhcHr oni"zi hg
drive signal generating nmBans for generating, on the basis

the first vertical synchroninzing skgnal and the first horizontal

synchroni zing signal, or the second

ETRALE

A position sensor 3 detects position of a moving object 2

transferred along a transfer path 1 to deliver a trigger signal
TRIG-IN to a control unit 20 and an image taking—in unit 30. At
the image taking—in unit 30, external synchronizing signals
EXT-HD, EXT-VD are delivered from a synchronizing signal
generating section 31 to a synchronizing éignal generating
section 21 of the control unit 20. In addition, write enable
signal WE corresponding to the trigger signal TRIG-IN is
delivered, from a write enable signal preparation section 33, to
a memory 32 and to a modulated HD signal generating éection 22
of the control unit 20. The control unit 20 generates a
modulated horizontal synchronizing signal TG-HD in accordance
with the trigger signal TRIG-IN by the modulated HD signal
generating section 22 to deliver it to a CCD camera 10, and to
control éutput timing of a video signal VIDEO from the CCD camera
10 on the basié of the write enabie signal WE. The CCD camera
10 delivers the video signal VIDEO to the memory 32 of the image
taking—in unit 30 at a timing based on control from the moduléted
HD signal generating section 22. The memory 32 stores the video

signal VIDEO from the CCD camera 10.
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synehroni zi ng signal and the second horizontal synchronizing signal which
have been selectively outputted through the selector reans.-8a fFead-out .-
signal for transferring the charges stored in the light YeceiVing sectton
to the vertical transfer section and a vertical transfer signal "for™ ~

vertically transferring the charges which have been read out to the

vertical transfer section; - a trigger signal input term nal supplied,
fromthe external, wth a trigger signal for designating i mge pick-up of
an obj ect; electronic shutter signal generating means for generating

the electronic shutter control signal when the trigger signal is supplied;
video signal generating neans for carrying out signa
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processing, at a timng based on the internal synchronizing signal, with
respect to a signal based on the charges which have beén: réad out’-fiom tthe
hori zontal transfer section of the solid-state inmage pick-up device to:
generate a video signal; and a video signal output téfmTal fof™ -~
outputting the video signal generated at the video signal generating
nmeans. 72 8. An imaging system
conpri si ng: an interline transfer type solid-state inmage pick-up

devi ce '

FIG.2
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i nctuding a light receiving section for producing charges corresponding to
quantity of light incident thereto, a vertical transfef se¢iion-tg-WhicHh

t he charges produced in the light receiving section ark transferred, :a;
horizontal transfer section for outputting the charges fransférifed through
the vertical transfer section, and a charge sweep-out section, and having
an electronic shutter function to sweep out the charges stored in the

| i ght receiving section into the charge sweep-out section in accordance
with an electronic shutter control signal; external synchroni zi ng

si gnal generating neans - for generating an external vertical
synchroni zi ng signal and an external horizontal synchronizing signal;
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a trigger signal input termnal supplied, fromthe external, a trigger
signal for designating i mage pick-up of an object; < pdid gted ™. 7.7

synchroni zi ng si gnal generating means for generating a modul ated.s : 7 3
hori zontal synchronizing signal having a frequency higher™ thah“that~ of
the external hori zontal synchronizing signal for a tinme period froma
timng after a predetermned tinme is passed fromthe tine when the trigger
signal is delivered to the trigger signal input terminal up to a timng
based on the external vertical synchronizing signal, and for generating an
out put vertical synchronizing signal based on the external vertical

synchroni zi ng si gnal
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73 - el ectronic shutter signal generating means for generating an
el ectronic shutter control signal for sweeping out the:charges:--whi-Ch Have
-been stored in the light receiving section into the chalge:sweep:aut: :

-

section when the trigger signal is supplied; read-out” signal” ™" -
generating nmeans for generating a read-out signal for transferring the
charges which have been stored in the light receiving section to the

vertical transfer section when a predetermned tine is passed fromthe
time when the trigger signal is delivered thereto;
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vertical transfer signal generating neans for generating a_ vertical
transfer signal for vertically transferring the charges ahith haVe-been:
transferred to the vertical transfer section when the dhodul ated Jroci zont al
synchroni zi ng signal does not take a high frequency; and ~~ ~~ fEfoly -
means for storing a video signal based on the charges outputted fromthe
solid-state i mage pick-up device at a timng based on the externa

vertical synchronizing signal. 9. The inmaging systemas set forth in
claim 8, wherei n the nodul ated synchroni zi ng signal generating neans
generates a signal having a frequency higher than that of the external
hori zontal synchronizing signal as the nodul d horizontal synchronizing
signal for a tinme period froma timng
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conpri si ng out put

FIG.7

verti cal MV
i ndi cates start of one of the odd fiel'd aid " the e
10. The inmaging systemas set forth in claims$,
request signal generating neans
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for ~generating an output request signal at a predetermned timng based on
the external vertical synchronizing signal after the tri-gger-"signak bs™’s
deli vered, wher eby t he nodul ated hori zontal synchrani zi ng: si~gnak : -
generating neans generates a signal having a frequency higher ~“thdh t'hat of
the external horizontal synchronizing signal as the nodul ated hori zontal
synchroni zing signal for a tine period from a timng when a predeterm ned
time is passed fromthe time when the trigger signal is delivered up to a
timng at which the output request signal is supplied and a field
discrimnation signal included in the external vertical synchronizing
signal indicates start of one of the odd field and the even field. 11.
The i magi ng systemas set forth in claimS8,

FIG.8
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further conprising output request signal generating neans for generating
an out'put request signal at a predetermned tining baseq on-{he-extepnah
vertical synchronizing signal after the trigger signal is del-ryered: s :
wher eby the nodul ated hori zontal -synchroni zing signal {enérating fredans®
generates a signal having a frequency higher than that of the external

hori zontal synchroni z%g Si g% as them m)gjl at ed hor@ont al synchroni zi ng

signal for a tinme per dfro Q
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75 ‘a timng when a predeternined time is passed fromthe time when the

trigger signa

signal is delivered and the external vert
i ndicates start of field existing at the

apparatus for controlling operation timngs of an
having an interline transfer type

i ncl udi ng
to quantitygy
whi ch the
a hori zont

vvvvv

is delivered up to a timing at which the’ putputrFequest

ical synchrori zi.ng: sirgnal : ::

- v

- ~-

begi nning. 127 A contiol 7

| mage pi ck-up apparat us
solid-state i nage pick-up device

a Iight receiving section for producing chargﬁgaggrre ondlng
light incident tlrereto—a—ventical tran %%
~e rges produced in the light recdiving secti r erred,
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transferred through the vertical transfer section, and a charqe sweep- out

uuuuuuuuuuuu

section, and having an electronic shutter functlon to :sweepout-the ~"77:
charges stored in the |ight receiving section into the charge- sweep out

section in accordance with an electronic shutter control signal;”™ ™ “the
control apparatus conprising: an external synchroni zing signal I nput
term nal supplied wth an external vertical synchronizing signal and an
external horizontal synchronizing signal; a trigger signal input
termnal supplied, fromthe external, wth a trigger signal for
designating i mage pi ck-up of an object; a trigger signal output

termnal for outputting, to the

FIG.11

D o— I133A N1-ARY

\COUNTER F-F1
MCK© CK Q p R qf-
LOAD CK Q| | 133
: !
133C
133B
- R
CK Q _ D Q'
LD CK Q-
N2-ARY. :
COUNTER F-F2 —

133D



| mage pi ck-up apparatus, an output trigger signal based on the

76 trigger signal delivered to the trigger signal inpuyf téff a7 "2
fodul at ed synchroni zi ng signal generating neans responsi we 1o~a f1g9g:’
based on the external vertical synchronizing signal delivéfed to~the -
external synchronizing signal input terminal to generate a nodul ated

hori zontal synchroni zing signal having a frequency higher than that of
the external horizontal synchronizing signal, and to generate an output
verti cal R
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synchroni zi ng signal based on the external vertical synchronizing  signal;
and a nodul ated synchroni zi ng signal output term:nal {or :outputting
the nodul ated horizontal synchronizing signal and the <out.put "Verti-cak :
synchroni zing signal to the inmage pick-up apparatus. 13. The confrol ~
apparatus for image pick-up apparatus as set forth in claim12

wherei n the nodul ated synchroni zi ng signal generating neans generates a
signal having a frequency higher than that of the external horizontal
synchroni zi ng signal as the nodul ated horizontal synchronizing signal for
atinme period froma timng when a predetermned tine is passed fromthe
ti me point when the

FIG.13
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trigger signal is delivered to the trigger input termnal up to a timng
at which a field discrimnation signal included in the: extefﬂa4-vefYF6§F
synchroni zing signal indicates start of one of the odd fi.eld ahd"the: eyen
field. 14. The control apparatus for image pick-up appar af us "as”set”

77 forth in claim12, further conprising output request signal

gener ati ng neans A
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for-generating an output request signal at- a predetern1ned t|n1ng based on
the external vertical synchronizing signal after the tri:gger:- signat’ +8 "
del i vered, wher eby the nodul ated horizontal synchrgni zi ng. si'gnalb :
generating means generates a signal having a frequency higher =~ than that of-
t he external horizontal synchronizing signal as the nodul ated horizontal
synchroni zing signal for a time period from a timng when a predeterm ned
time is passed fromthe tjne en the fyrigger gignal ip delivered up to a
timng at which the outp{t re¢que sigpal is delivered adﬂ a field
discrimnation signal in¢lud¢d indhe gxternal |verfica nchroni zi ng
signal indicates start of on¢ of [the odd fieldjand|the eégn field. 15.
The control apparatus for|image pick-up|apparatyis a$ se
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forth in claim 12, further conprising output request S|gnal
generating means for generating an output request; Sjgpa at” a.uTt. T
predeterm ned timng based on the external verticals: sthﬁIQN|Z|ng si gnal
after the trigger signal is delivered, wher eby t"he “rodul at'ed*

hori zontal synchronizing signal generating neans generates a signal having
a frequency higher than that of the external horizontal synchronizing
signal as the nodul ated horizontal synchronizing signal for a tine period
from a timng when a predeternmined tinme is passed fromthe tinme when
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78 <the trigger signal is delivered up to a timng at which the output
request signal - is delivered and the external vertisgcal .synhehten]zi'fig signa
indicates start of field-existing at the beginnidg:. 16."*A controt system
for controlling operation timngs of an inmage pick-up appaja

interline transfer type solid-state imge pick-up deviece including a |ight
receiving sectiopn for,gengrating charges corresponding to quantity of
light incident theretp, a ver;Lial transfer section tq which the| charges

produced in e {ight feceilving=gection pre transfefreg=
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a horizontal transfer section for outputting the charges transferred
through the vertical transfer section, and a chargé’; ‘Sje€p: olt .Sectizon, and
havi ng an el ectronic shutter function to sweep oudt %.het charges stered in
the light receiving section into the charge sweep-ouf'®séétion in *
accordance with an electronic shutter control signal,;, . . the system
conpri si ng: external synchronizing signal generating neans for
generating an external vertical synchronizing signal and an external

hori zontal synchronizing signal; a trigger signal input term nal
supplied, fromthe external, wth a trigger signal for designating inage
pi ck-up of an object; :

I I
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FIG.18(d)

FIG.18(a) e
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nodual at ed synchroni zi ng signal generating neans responsive toatimng
based on the external vertical synchronizing signqrg'?§=gégé?gt§.a'ﬁ :
rmodul at ed hori zontal synchronizing signal having & 8. ¢ % .« o v <

79 a frequency higher than that of the ext&tnil °‘Mori'zomt at
synchroni zing signal, and to generate an output vertical synchronizing
signal based on the external vertical synchronizing signal; a
nodul at ed synchroni zi ng signal output termnal for
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out putting the nodul ated hori zont al synchron|2|ng S|gnal and the output
vertical synchronizing signal to the inmage pick-up -appa¢a1us~~ '''''
signal input termnal supplied with a video S|gnaL sautputd ed fr@njthe

| mage pi ck-up apparatus; and menory neans for *'stéfiny the Vi deo signal
delivered to the video signal input termnal at a timng based on the
external vertical synchronizing signal. 17. -The control systemfor inage
pi ck-up appar at usl-as -set Earth _ 1 aUnlﬁ____JhaeLQHMLmMuLued
synchroni zi ng signal gengEating ngans gengrates a|signal hgving a
frequency hi gher ft.han thg8 of the
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external horizontal synchron|2|ng signal as the nDduIated hori zont al
synchroni zing signal for a time period froma timsng When» "prEdet’srm ned
tinme is passed fromthe time when the trigger signdl, is del.i~vered: up to a
timng at which a field discrimnation signal incfudéd i*d t1e externa
vertical synchronizing signal indicates start of one of the odd field and
the even field. 18. The control systemfor image pick-up apparatus as set
forth : 80 . '
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in elaim 16, further conprising output request signal generating
means for generating an output request signal at: g p[edeternwned i m ng
based on the external vertical synchronizing signdl safter-the : trigger
signal is delivered, wher eby t he nodul at ed horlzonfaV‘éyhchTon|2|ng
si gnal generating nmeans generates a signal having a frequency higher

than that of the external horizontal synchronizing signal as the

nodul at ed hori zontal synchronizing signal for a time period from a timng
when a predetermined tinme is passed fromthe tinme point when the trigger
signal is delivered up to a timng at which the out put request signal is
delivered and a discrimnation signal
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inckuded in the external vertical synchronizing signal indicates start of
one of the odd field and the even field. @ The:cqQnt[ol " syst Mo i mage
pi ck-up apparatus as set forth in claim 16, s of.urd her .compeising

out put request signal generating neans for generatify ah VOt put Tequest
signal at a predeterm ned timng based on the external vertical
synchroni zi ng signal after the trigger signal is delivered,

wher eby the nodul ated horizontal synchronizing signal generati ng nmeans
generates a signal having a frequency higher than that of the external
hori zontal synchroni zing si ggl as the nodul at ed hori zontal synchroni zing

signal for atinme periopd fro a timng n a predetermned tine is
passed fromthe tine when %oo
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81 ~he trlgger signal is dellvered up to a timng at which the output
request signal is delivered and the external verti pél~ "‘Syh“chrnm ZJ'ng, si gnal
isndi cates start of field existing at the beginni ng.o. : v: T
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What is claimed is: )

1. An image pick-up apparatus comprising:

an interline transfer type solid-state image pick-up device
including a light receiving section for producing charges
corresponding to quantity of light incident thereto, a vertical
transfer section to which the charges produced in the light
receiving section are transferred, a horizontai transfer section
for outputting the charges transferred through the vertical
transfef section and a charge sweep—out section, and having an
electronic shutter function to sweep out the charges stored in
the light receiving section into the chgrge sweep—out section in
accordance with an electronic shutter control signal;

electronic shutter signal generating means supplied with a
trigger signal to generate the shutter control sigﬁal;

read—out signal generating means for generating a read-out
signal for reading out charges stored jn the light r;ceiving
section to the vertical transfer section as effective charges
after a predetermined time is passed from the time point when the
trigger signal is delivered;

charge transfer stopping means for stopping vertical
transfer of the charges in the vertical transfer section at least
up to a timing at which the read-out signal is generated after
the trigger signal is delivered; and

charge transfer starting means operative to release stop of

the vertical transfer of the effective charges in the vertical
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transfer section by the charge stopping means at a timing
which is based on an external synchronizing signal having a
timing not related with the timing of said trigger signal

to start the vertical transfer of the effective charges so
that the effective charges are output through the horizontal

transfer section.

2. HThe image pick—up apparatus as set forth in claim 1, wherein
the charge transfer starting means releases stop of the vertical
transfer of the effective charges in the vertical transfer
section at a timing where a field discrimination signal included
in the external synchronizing signal indicates start of one of
the odd field and the even field so as to start the vertical.
transfer of the effective charges.
3. The image pick—up apparatus as set forth in claim 1,

further comprising output request signal generating means
for generating an output request signal at apredetermined timing
based on the external synchronizing signal after the trigger
signal is delivered, .

whereby the charge transfer starting means releases stop of
the vertical transfer_of the effective charges at the vertical
transfer section at a timing where a field discrimination signal
included in the external synchronizing signal'indicates start of
one of the odd field and the éven field after the output request
signal is delivered so as to start the vertical transfer of the
effective charges.
4. The image pick—-up apparatus as set forth in claim 1,

further comprising output request signal generating means
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(57) Abstract

A position sensor (3) detects the position of a moving object transferred along a transfer path (1) and supplies a

trigger signal TRIG-IN to a controller (20) and an image take-in device (30). In the device (30), external synchronizing
signals EXT-HD and EXT-VD are fed to a synchronizing signal generating section (21) of the controller (20) from
its synchronizing signal generating section (31), and the write enable signal WE comresponding to the trigger sgg
TRIG-IN is fed to a memory (32) and the modulated HD si generating section (22) of the controller (20)
a write enable signal generating section (33). A modulated horizontal synchronizing si TG-HD is generated in
response to the trigger signal TRIG-IN by a modulated HD signal generating section (22) of the controller (20) to a
CCD camera (10), and the controiler (20) controls the outputting timing of video signals VIDEO from the camera (10)
based on the write enable signal WE. The camera (10) supplies the video signals VIDEO to the memory (32) of the
image take-in device (30) at the timinffos:nnolled by the modulated HD signal generating section (22). The memory
(32) stores the video signals VIDEO the camera (10).




(67) BM

BB V3R, BEBIRIVBEIhIEHYGK2O0ME S
BHE LT, PYNFESTRIG-INZHHAXR2 0L EHEMAE
BE3O0##K7T3, LEERMAKEBI0OTR. ARMESRET3 1
PN BEAPMESEXT-HD, EXT-VD2LEHA%KE?2O0
ORAMESRED3 LicHBLL, T, AP X~-TILESER
WIZHIPo LRBPIFPYFESTRIG-INRKIELURZFSA MM X —T
WIESWEZ A Y3 2ICHBTEIELEDINLENBAEZR2 00K
AHDESREM2 2B T3, LEWHAXZ203. EHHD
BEESREL22XLHDERPINYVIAFESTRIG-INKKELULTER
KFRMESTG-HDERELTCCDAAS 1 ORHEERT S E (
EBIK, LESA MM RX—-—TNVESWEILESOTERECCD A A
S1005DEFAESVIDEOODHAS L I 4HEAT 3.
LECCDAA510RBXEBHDESRER 22,00 HBAICES
V/TEFFAASVIDEOAXALLEEHRNMAXES 00D £

14t

{ # 4
Y321 TE, LEAETYS2RCCDAASLIONSGDE

FARBBSVIDEOZERT 3,

X
het N
. 11 :
AR
L

ﬁf~ﬁc¢v¢kﬁ e
\"‘ 3 3 - . & 9 ¥ -
' S s

L LTORROA
PCTRESWTAMEKSEARERE A7 vy FE—-ACPCTMAREREF S HICEMEhZa—F
AL 7an=7 DK Fve—2 LK RYZFrd PT #A LA
AM Trz=7T EE =xh= LR VYxV7 RO A—=2=7
AT F—RAPMY7 ES A4Sy LS vY7b RU o7l
AU #A-—2t5107 Fl 7§y7yF LT Vb+7=7 SD A—=#v_
AZ T¥AALA Ty FR 732 LU A2evIay SE AUz—=F~
BB AR KR GA YR, LV 2047 SG YrHR—n
BE ~A¥-— GB 4¥y=x MC *+= SI RAud==7
BF ZA¥+-77Y GE 7#A97 MD =EAEA SK xaZrx7#uE
BG Za#b7 GN ¥=7 MG =#HAxAN SN €Xx¥ .
B] <+ GR ¥yv7 MK <7 F=7Ba—F SZ RUIFUF
BR 7790 HU ~noHY-— A7 4T HRIE TD F+—F
BY <SA—v IE TANZUR ML =} TG p—o
CA »+¥ IS T4XRSVE MN =¥=r T] 29%x9y
CF fm7 7Y HhkuE IT 4%Y— MR ®—Y#=7 TM A2 ARSIV
CG 3 A— &P H& MW =394 TR ka3 .
CH XA 2R E 7=7 MX A= TT hY=F—F-pAS
Cl a—p.JR7—n KG ¥A¥zx%y NE =Yz—n UA 723471
CM #AA—> KP z#azzax&xmﬂ NL #2524 UG o3>¥
CN ¢ KR XBER NO /A9=— _ us *5' .
CZ #=zyaikE KZ »¥7zxs> NZ =a2=-9=3vF Uz 7X<324%NE
DE ka4 Y LI YeFriasfy PL R—-3vF VN Y4xbth




