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Video Camera Technologies Systematization
Yasuo Takemura
H Abstract

The video camera is a color television camera for consumer use that makes it possible for anyone to take a moving
picture. This paper surveys developments in video camera technology.

Video cameras have been developed and manufactured in Japan for several decades, and exported to global markets.
Many kinds of video camera technology have been developed in Japan and applied to digital cameras, cellular phones,
tablet PCs and more.

Although compact in size, the video camera is a large system including myriad basic technologies such as optical
systems, imaging sensors, digital signal processing circuits and high density assemblies. Moreover, it must be small,
light-weight, and durable, with low power consumption, low pricing and high reliability.

The image sensor industry in particular has evolved into one of Japan's most successful industries, supported by
advanced semiconductor production technologies. The Japanese consumer expects high fidelity color picture quality,
which has driven the development of various new video camera technologies, developments that have stemmed from
collaboration between sensor technology and camera technology engineers.

Many successful image sensor technologies have been invented by Japanese engineers, such as pinned photodiodes
that significantly reduce noise levels, FIT-CCD image sensors that resolve the problem of image smear, on-chip micro
lenses that enable significantly better light utilization efficiency, VOD technology to rectify issues of image blooming,
interlaced scanning read-out, residual charge sweep-out drive technology, line-sequential chrominance difference
systems for increasing photographic sensitivity suitable for interlaced scanning, and pixel shift correction to deliver
enhanced resolution.

The world s first video camera for consumer use, the IK-12, was developed in 1974 by Toshiba using an image
pickup tube with color stripe filters. Various video cameras using a single tube were subsequently manufactured in
Japan. Then the world’ s first solid-state single-chip video camera, the VK-C1000, was developed in 1980 by Hitachi
using an MOS image sensor. In 1982, the world s first CCD video camera, the TC-100, was developed by NEC using a
single-chip CCD. Then in 1983, the BMC-100 video camera was developed by Sony, using 8 max VCR. Later in 1985,
two types of small VCR system suitable for video cameras, the VHS-C and 8mm, were developed. A VHS-C video
camera, the GR-C1, was developed by the Japan Victor Company (JVC), and an 8mm video camera, the CCD-V8, by
Sony. The video camera industry had truly begun to take hold of the market by 1989 when the compact "passport-
sized" CCD-TR55 was released by Sony. Toshiba later went on to unveil its AI-XS1 high-resolution 420,000-pixel video
camera, thereby bringing pixel-number competition to an end. Sophisticated and increasingly user-friendly video
cameras then began hitting the market.

Developments in video camera technology came to be widely used in surveillance, industry, medicine and other fields,
producing ripple effects whereby Japanese manufacturers began unveiling a slew of products that would represent
world firsts such as the color TV telephone in 1970, a thumb-sized camera in 1981 and a stereoscopic video camera in
1989.

That Japanese video camera technologies came to dominate world markets was largely attributable to cooperation
among the nation's engineers, who exhibited a strong desire to develop new technologies in the midst of a fiercely
competitive environment. In the early stages of CCD development, the technology fell short compared to the then
mainstream high-end image pickup tubes, a situation that vexed engineers specializing in the technology, not to mention
the companies they worked for. A strong sense that they shared a common objective led engineers from competing
companies to raise concerns at academic conferences, which in turn prompted sound advice from willing mentors.
Eventually, patent filings and successive presentations of technological achievements at gatherings of professional
associations such as the IEEE and worldwide academic conferences resulted in Japan gaining global recognition for its
unparalleled technological excellence.

From here on in, expectations are still high regarding the boundless possibilities for advances in camera technology.
The world is watching for new technological innovations from Japan that will further the development of the video

camera.
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BERAITH)IZLIZXD, BHOROmEERAH & T
HH5DTHo7,

CCD % CMOS & ¥ #TIIHBELH T 27+ ¥4
F— KA A v F v 7 RMRHEO LN FE A EER T v
TOR—FH LICEEIN TS, 20720, KD
FIRESE L, HEOENRE KNl BEE
L EA 2 MRS IS T S Z R HIC#ET T
&, PAOELY 100% L M ETE5EE 2 BN
Hr 80T 9, fmF e @, 1% ® %S ofsems
S, HDTV H o 200 J5 i % ASB 5 & 0 g%
WA AT libhi=Z & hd -7z P,

(c) 1BEE &

T4 A F - FCHEERSINLESEN %
MOSFET CTHiFE3 5 AMI(Amplified MOS intelligent
imager) 75 NHK®® | 17 v 2 g2 T2, =38
%% ETHIERFE DD H 7z,

F 72, CCD & MOS # o Ejr # £+ 72 CPD(Charge
Priming Device) ®, CCD @ i B # CSD(Charge
Sweep Device) ™, 7 a2 —F% > CCD® 2 &b b - 72,

—Ji. WEFET+ M bT VRS THREEHRT S
SIT(Static Induction Transistor)*™, 2sgdt Kk &+
) VA T3 T, CMD(Charge Modulation Device) *”
W ASNHK & A1) ¥ /8 2562 13T, APD(Avalanche
Photodiode Device) ", FGA(Floating Gate
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Amplifier) *. BASIS(Base Stored Image Sensor)
EMREINTE =,

|32 mes

1974 DY FF A X FIZHRMIZHA WV b2 #ig 7
INA ZNEIGE R Sh,S; BWfbT v FE ) &M
WhEYarbwywmEETH o2 TN R
BT T, BV I Y ORETH o 725G
D7D OWGEA M, JEFEIZ PO z W27 5
YEIUAEY L. SR E 2 TERNTIZY T
av, AN=ay, Za—¥YarixEomREINK A
W2 Sz,

75 ¥ 3 1% 1962 4 Philips 12 & o THI% & 1,
Wi 3AZMHT S, WhbWa 3EXAIT—H X T
RSN, BEEO R 7 —BEIZE L EEE S nT,
L, yFay, Arv=ary, Z—a—¥arix
EFFAXSIHEN, ¥IVAYDRETH 725
BAYEE SN, TR ICHS Lz,

M 31 HEX Y 7 -7+ 7 2 5 HHdgE L CCD

3.1 I\®IKE & ccp“®

EOIERERTH B Yy Fih b ERRIMERER (W
bWB< <7 )D 14 v FHi%5E E5180. KASEB
RAEFEER (VWDWELTZ AT ) O 18mm MWmIFE.
ZFOWENRH T —H14 »F CCD, AWmAHEHLA
Y7 CCDThb, B, WMEEOLHHIEFE— L
ZROER SR L7202, VT 12 7)) DRI
%o B321RY &) ICHEEROLEICITIGED
HS, AR STV B 0T, SREBICHEHH

32 BHIEREHBEERDEN @
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DIAANT 2TV R Y, NI #ETH
%o

18mm & TlEIMEDITIZ 18mm TH ). Kig
DEIAAL VFEDA A=V F N Ay EHRDE
B NREAER ST 5,

BIRE IOV TEBELMB LR B oT0AED
THYICIK 33 Z VT, BifEz 3L TtBIH Y,

Z14—NF E—ALT+—HR
*ya(G,) BHE(G,) IR WHE (G,)

1ESBHE
(Sj) FaAE(K)

=
1
1
|
Tave T, C—ARABEN  e—%
semmm (@, (H)

P

3.3 IRIEE DHEE “

Tz—=AT7L—=MNIRFETIFIATTETNT, W
WZITO(\VW bW % A4 —F 14 ¥ 7 ) HREZEHAE TIE
LI, FORIOGEBREIEE S NG, Eillrs L v
B LTSRS Ly & OIGEEERE 112635 D5H
BEND, WGEENTBIZEZEPRI2N, =% — Tl
DNIZEFE—2HVEEBRLZERT S & BRI
L oT, HEHMRTERESINAZ 5B 2ITO OHp
GBI E TV, 2 OB 34 oS
FICX->TOHPTE %,

3.4 H\BIGE OEMEE “7

FARIT & - TOREER FICE 5Bl SR s h
TWLDT, BFE—A2TEATLILITETE—A
DRSIHBT 2EMHEE AL v F 7L Tn 2L
LEZOLNL, FWMHZIREL Y AbivizdlidbE
HEOWPL K E . MG MICEMPBE L 2T &
MLFI R %o



|3.3 CCD
3.3.1 B&

CCD O FEH BN K 35 127183 & 9 (2 filf ML 70 A B
TRFEBMAER - mETE2 L W) 2 LT, ik
AEY LIETNA R LA D OIS TAFFEFR % S
NTE7, LML, |ETNA AL LTORAY v I8
REWZEDPDHIY, FERLIZINT TORFED»EAZ
LoTwolz,

+05V +5V t05V +05V
B

sk 2 NP W C W 2
e —— r----————1

A pRpkistk
B S
(a) &

TR

+05V +2V +5V +05V

a b c a
_____ _\“ pr—— 'F"
----- \ |
Nesrsmemes ]
(b) #& *

3.5 CCD D#&iE @

CCD DFEAME I 351" &9 IZ MOS F v
N F FRE ST THINCE BRI DDOTH L,
EARKIAN AR % /- L CEM A L2200 v
YT TH b AEBUICEEZMR, N Tw»
CTLIZED, BroERLEBEL V) ZODBEN
T2 %0

55 EM%E 3T L av by c XY -T, INHIC
MAZHBEEXZASETHL, BEERMORETIZE
Miad clZIKWEE+ 0.5V, B bICHWEE+
5V Mz 5. MOS Hii&E O¥s6 & Bk, BEEAN
AN bEBMOTICRT VI ¥ VHFNRTE, 2
DIRETHAE LTS ERELETBMIBE L CE
HMaEhs,

TBia OBEEEL +05V IR ->7-F F T, B c D
B % +05V 25 +5V IZEL S & 5 L FRFIZ, B
b DBE%E +5V LA I +05V ICEL S ¢ 5, T
e, RFryevHFRK B O X HICEL T,

B D OTICERMEIN TV ETEMIIEM cOT
WCRET2, COLE, BEaDTIIREEL 2> TfF
GEMOMFNOBEHZPF T b, HLICELS
BTV EM b DTEEA +05V IZ R IITEM c DT
WCETHORFTERMPERINSL, COBEZHEDRL
TATTIE, BEEMITA IR A LRk SN TN L

+5V
+0.5V \.\—/_\— (a) EHaOWE g
+5V u— (b) &b DU ¢
/———\—/— (c) BEWcOWEE ¢

3.6 3 {HERELRK O

+0.5V

+5V

|
1
|
1
i
|
1
1
1
1
1
1
|
1
1

e

LAY h bty

Zlihb, SETHIMLZEMEL 3SHOWETRT
EX36DENTHR B,

SO HIEMIME T L ICEEZMRY AT,
135 M 2 dnk 3 % hik % 3MBREY & w9 o 3 HHERE)
T 45V 5 +05V £ TOMIZT F 1 7B 5
W20, 2MED7 OV AW TIIFEBTE WG dH
%o

Z 2 THERE® CCD TIIAFIEEIZIE 2 HERE),
EHRIEIZ AL 4 AHERBY DS VW H T 5,

F7o, HEEEMKRLE 35 O X ) R HAMZR D 0Tl
BRI, S/NDPHERTE W Db TET, ik
GFNA A ORA DEEMEE TV 572,

3.3.2 CCD DiEfs

BAE, ERLSI TV S CCD #ikf% 7 /34 2 O
K37 RS XD IS5 FEEH 5, LEEAWAICT +
FFA G —FNEBITAHD, CCD HIKTHRELRFE T
797 1HEHD CCD X E) 2T A ED 1, 12
XHHMAEETH D,

Wb 5 200 J7 3% CCD TIEARFAZ 1920 Wi, E
12 1080 AR HE R ZRIT HNTW5HD, TIT
HPIOME B 4 x 4%, Thbb, KF4mHE,
FEAWFE, FETIOMFEOLHFEELTVD, T
D) BETHRD LD TVBEDA, IT-CCD %D T,
FFINTCCD HWfET /N4 AL LTOIAKRBEE
BHLEI,

-
—

(a) IT-CCD
3.7(c) 1Z IT-CCD (Interline Transfer CCD . £ ~
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=
‘ijEIfg
0 2 5
£ & chohooop € ﬁrs
OOoocE X comomm § &
ooog % | [ %Df
& C % | C
i S D
o o %EEEE (]
[ [ . =
SO0 SRO0BRpOnD iR
HAEE 2% 0CD Miem K% CCD X F#5% CCD
(a) FF-CCD (b) FT-CCD
Kb FA Ak . s
o T s T ] ;
EIJJ;EEJ g [ﬁg
B I:I ] D = C e
=z 5 ¢ ¢
i D =FD - D
UL_I argars
o o e O g

KF#z CCD
(d) FIT-CCD

77 [a] %

(e) “EFHH L IT-CCD

K 3.7 &f& ccp®

¥ — 74 ik CCD) O 2R L7z b 0T, #fitE
OWMANT > b F A+ — K, HiEO MM HIE iz %
CCD DEMERL TS, KHOT + bFA+—F
DOFIIZENZENEEEE CCD MREH S L, mED
ATOFE L% CCD ITBEE: L TKTFIEE CCD 251 7
4 URRTFENTWAS,

WL v A2k oT ZORMIHEBARDNFB
MHREREIND KT+ ¥4+ — FTHREEERI D
n, EEEMsERIN, BFENTE S,

C OEMG % CCD TIEMA IR, F5&fmkL
TWwE, 1HOEZH 2S5 EZTZ2I) M3 X9
WWLEREINTWS, TORH%ZT 505 CCD frkEh
Thhbo

I6W#EDT7 + b¥ A+ —NIIEBSNETE
FE74 =NV EFEY7 2OV ACEY, —Fi2, ®BHE
CCD D—EB M (c) TIX 1 OB & ICEE SN b, KIZ,
M 2 W EME Sz b 45 o EiEfE% CCD 2%
ﬁﬂﬁﬁﬁﬁﬁt%ﬁ%ﬁitfw< EENN TP R
NP5 75 BATIZAKFfiz% CCD 12k D A, 1474
KA WFEDFFAAB B, F5 2K HE%
L. EoiCiEFonzmhnEz#@ L s,
Kz %E CCD DSBIC% B ERD 1 T4 ¥ DIF5H%
DIAFND EVIEMEEZHEDERT, ToXHIILTI
FTA VT ODEEHLNETF 26/ LTV,
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74—»F>7bﬂ»x%ﬁ CCD (AT A3z %
ENZERICIEE T+ bFAF— R 505
X% 7+ 1\57/(7}~ I\Lrﬁﬁ'v*tl,féf:ofwéﬁ)fo\
B, BHABEESIN TV, ZLT 1HHEDRES
ETHEAH SN, ﬁﬁ%%amwmﬁ#mkﬁé

LV IRDT 4 =V XV ADBMABNT, 7+ MF A4
T — FhoEThEAl ST, O, RAOIREIC
RO, FECEEHR D R E N5,

IT-CCDRETEH AT, TIYVINMHD AT EILL
b, FHHEDIL THEDH X 51220 CCD A
b, EHEIZCCD LWV RIEIDF AL TRV,

3% £ 1982 4. CCD 238 i b 2 7= 44901 20
J7 W 35 @O0H X 480V) TH o 7zc 72, 1WFEDOK
EELFHELMTIB um X2 umBEDD -
Z A% 2010 AF IR 5 CLI O LBl & 7 LB Ak 12
Fo T 17umXxX17 umilZoTWwWh,

(b) FF-CCD

3.7(a) & FF-CCD (Full Frame-CCD, 7)1V 7 L —
2 CCD) T, HEHz% CCD AOLEAIE D FRTW 5,
ol dH CCDDHEEIZEWIETH b, 35 ® CCD
JEIRF & [F CBIE TR B OBER - mEE21T-> T <,
CCD RHNIEAAH L 2T id% 5 2vwo T, CCD
DEEMAE R ) 3y EOEWEBTIRET %,



FF-CCD & CCD O 1 THi & 13 & fli T dH % 25,
BEBMOEEPICLALR->TLEIDOT, i
FAZIZA PO RO X9 I Z 4 >4 7520,
BEEBOLIIIAIZHINVE Y Y v ¥ —DPLETH
bo HLRMIMHBZTF Y v v ¥ =%V TEE ANRT,
T v ¥ — %L TOLEER L Th S5 5B Dk
2479 X927 %,

BNETF v THA XA /hSLLTELDOT, WL
oMM AH A FI1ib-Z b HSHH WETIRIZ
AR SN,

(c) FT-CCD

3.7(b) 1 FT-CCD (Frame Transfer-CCD, 7 L —
L ¥z 3% CCD) C. FF-CCD ® &J#B & K F iz CCD
DRI CCD HFME (1 WD A €Y —) ZikFd
DTHbo BOLE TERE S NI-EMFEDE 7B %2
MWD T & B FERBICFR (it LT b hiobas
PERLDEFI VTV D,

CCD ZEW 4 #11% Z @ FT-CCD »Y& A ZWFgE S 7z
My F o THALAPKRENZE, KORIICE S A3
THE GRWESAS &, EEICHMA 2 % CCD
BEOBL) P#ITONNWI EIZE), HATIZHM
b BLREEID R,

(d) FIT-CCD

3.7(d) & FIT-CCD (Frame Interline Transfer-
CCD. 7V —&4 ¥ % —5 A4 Yiryk CCD) TIT-CCD
(2 1o CCD #ihz i&xlF72d D THh 5, IT-CCD
XY Fy T A AARE L, WEHLED 2 HEHLE
TEWEL B 72 5 A%, IT-CCD DRIETHDHAIT
ZEIKRTE, CCD TR DRV SN D, o
T WREEHOBERHDOA S I+ 5 2 5 RHHHO
ENG # * 7 (Electronic News Gathering Camera) 2
& FIT-CCD 2¥ibh TWw 5,

BoRJRH A A 7 O F5iEBifE, 2/3” FIT-CCD T,
S/N 62dB. W% 200 SO HDTV st A3 b
5,

(e) £EFRFHL IT-CCD

B4 37(e) &AW #KF M L IT-CCD T 1D 7 + b5
A7 — FIZx LTk CCD DM 3 ~ 4 A%
JIBL T —RIZETDO T 4 b ¥4+ — FOETHHA
HEd L) I L7 TH %o

3.3.3 CCD 0t&i&
BUE, FEHILI T KM% IT-CCD @ 1 i

GTa=ii)
Ay FyThT—=T 4 NF

_ _ <4781 XTOMRBL
= ;} \

|

‘I/ J
/
/

B
EXTR
HEAARF 2L

n-sub

MERIA — N7 B — FL—>

| 1¥ih%»d‘\l~7'f7i'—}~‘|

3.8 IT-CCD1 EEDEIE “®

O W RE R % P 38 127" 3o SCHR (48) Z ML ThNL
L7z D<A 78 L ¥ I Tn B AL
Z O AN FEEESETBASELE STV 5, KHITRL
Py L2 Y o E A 17 G [ I Sy B
HolHADHEHTH %,

3512 CCD D FEHFH 2T o 7225, EHILS 1
TGRS TR LD 72D h 7 D BMEL RIS e - C
Wb,

(@ 74 A F—R

T N T A F— FIEPEAR 0 RO I pwell &
XL, €OLiZn " BEEET A, wWbWwhbn pn
Mo TWde BT, nBEO EIZ p AT
SN, 74 PFAF—FEEMTHRL, RV 74l
WIE L2 IR #EAH D, HDAART + M5 A
F—FEMEN S, HEEERT2Sp npn ko
T, COMEIZEY 74+ ¥ A4 — FROAEZ
ELBWE I ICTE, FIHEICHEAE LR T VB ERAH
flE i, BERISER T L EE Y — v ) £ X% —Hi
PETTFAZENTELL)ITR 5T

pwell 37+ ¥ A F—FOT2HEL LT, M
I pn fiE A2 VED . BVORTBRENCHEAE L5 E
i 2 FEAANCHE T2 5 & 9 fEIC TR I N TV 5,
INIZEY, TNV—=3I V72l 2 b LN TE, &
S5y EARFEHED & 9 7 BeW BIEHIE p-well D
W E TE L TOLEAR I N L DT, RERLHIC
X2 BAAHBEL, THICHE TR L CERHTE
55912 % %, Th% VOD #iE (Vertical Overflow
Drain i, MBI+ —N—70— FL A i) LI
O, CCD Db, m&EEALICKRE CEBL 720

COMERRHT 5 L. BB ZHIET 23X
D 74 FFAF = FIZEBSIN TV E58HME —
FIHB G N ETEDLZ IR D, 22T, EE
ORI IV AEMASLZ LIZE Y, FRETOMIC
EREIN TV EE2HETLIIATEF Yy v ¥ —
EPERHIZTEDL L) TR0 72,
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B, COMDKARMT + M ¥ A F— FOMEX
CMOS A A =Ty HTHibhTWAD,

b)y&7sILY

T4 MAF—=FOLIZIZ T4V I =T LA LR
470l v ANBKENS,

MBI R 2 A LT, BT E
LTV DT, )3 YERIDNT, AHEZEL T
MH OPEARFA L 13R85 THRTH D,

7 4 V& —7 L A 1% CCD Wi & IEREIALE A D
Fx2LT, WEOLICIZaryF—F—CTHQATED
NADT, FrFovThI—T4NVF—bwvbhb,

5T, ZOLEIIRA 70 L Y AT LA IR
bo XA 7Ly RIXOEIIZHET 582 L T
TA MTAF—=FEFICHETEILETHIOT, Th
WZED 74 T A F—FIZASL D 23FITWINTE,
IT-CCD®R CMOS A A=Yt HDRETH - 7258
DFIHRZHEDF L WFESND, KEN LIckroL
EHIT, WRBEBHR T YV AYEICL B DAL
o TEXRIREE DD 2) v FbH 5,

(c) EREXETAER
ERBEMICT A — VY7 MV AME SR A
Ly TF MEAF— FOLMNICHEL TR SN
p+ AR L CTHEHROMDIARF v ¥ L IVIZT + b
TAF = FICEHEINTWEERMNPER I NS,
BEREERIE n MO IARF ¥ ¥ F VD I Si0, D #iis
% 4 L C Poli-Si O BHAMEDL 1L, S B ITHIRIK %
LT ALESGIETHE W, GO A Z WP R 5 R
7o TWnbh,

10
$20-

Al EAR

L) o=

p Btk

(a) 2#158) CCD

[3%e;
@20
$30—
B4 O

AR B\ | Bm | [Fop

R ) as

CeR T

JEEE ZUEIN

(b) 47#I8kH) CCD
3.9 7K - FEE CCD DRIEEE @
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(d) EREXBEREREX A MDIES

B 39 2K Pk H 2 AHBREY CCD & 2 i s 1% H 4
HHERE) CCD DS % 7”7,

BTV TND, F—=N—=F v THEEIC L TARES
BEREDE UL DI L TW D, 2HERBITIIH D
T T p+ B AR BALREEEZ EH L T 5 D T,
—H N DEERE DT B 72 B o

B 310 124 4 DI Z IR T o MR RE D L EE K
PHARE IR 2 AHBRE)D, . MR THE D 2 W IR R
AL A BB A ST 5,

[\ L @ msaoupe.
S L[\ ) mmboume

(a) 2FHBREN B P

[ (a) BiEaOHE ¢

J
—l \ / (b) WD DR .
\

\ / (c¢) EHcDEFps

o /—_—\_(d) B d DT g4

S I )
(b) 4FHEREN ST
3.10 2 48 - 4 4BEREN DI ©

34 CMOS AAX—=JtvYy

CMOS A A =Vt ¥ HiF 314 ICdh 72 & 912,
1995 AW D HIFEH 2 D 720 #RIFT /N4 2 DRI D
725 IT-CCD & H_RTH B X311 IR $ &9 I,
74 DFAF— FTRELRHR S W55 8 2 10
BE CHANTHROBENER L LDTE S,

(b) CMOSA A — &
31T A A=Y DR



CCOD TRHM@ITRT LI, 7+ ¥4+ —F
WWEMSNTBFEMTEEFN T VT AFZHNT
V-CCD (FEMEHK% CCD) IZmm il S, 2 1 ix 1%,
PR S N7zt HIIBRISERT & 73R & TR
ShTHmALENE, —H, CMOSA A —T & v 4
T O IRT LIS, 74+ A F— FICERHES
N5 5 EMIE I 2 & ZRT N7 IRE THIRE S
N7tk E|E, KFEOTY 7 ML IAYTHHZEITLIZA
Ay Frra3n, GErtlizghs,
IWFEIZCCDTIE 7+ A A —F, Tk T~
TA%., VCCD O—EBTHER I NEDITH L. CMOS
AA=T U HTIET+ AL 4D NT ~
TAYTHEEING, Hb) TE2HO T TV RA%
THERL SN Bl 2 /R L7225, MRk L2 M5 72012
RAIZATED b5 v VAR EFRTDH 5,

3.4.1 EEES
% 4TR OMFEMHR % K 312 1RT

Mys I:? Vee Tl fE B
ol
MTG _L MA
rp_L l
PD —
b Ms| T RLUAR
I|1

3.12 4 TR BEDER

CMOS t %D 1WH#EIE7+ ¥4+ —FPD ki
WMLFF YIRS My (BT VAT 7= —=bFbT >
VAF), WIENS Y UASY My, BIRFS V2%
Mg (7RLAFS Y IRZ), Vv b TV IA
T Mps D4 b5 VI ATTHRENTWA,

HEER SN ETEMEITHL DT VI AF My
DY —ATBICER SN L, BMSINIBMIE T — M
JIVANHIIEN DG & F k), 7a—F 4 V7
T4 72—YaryFDIFOLN5G, #BRNF7 VTR
T Mg I2& D74 VEBRSNDEWIEN T VIR %
M, CTHIR S N7E 50 REBSHICImEINL, 2
DEHIILT, BEYZFLIYRAY, KEVTZPLY

WX, R, eI hTn

ZZC Uy PN UVASIEwEIBLET Y UR
FEWIE N T vV RAY OBICET S a5 ail Ll
WCEMEZ —ZE L XVIZHIET 2 b D TH %,

342 M

CMOS & v Cldli# T & ICHiEsRZ %52 &
IZXoTy Lo MOS £ DR AKDRETH - 72
IAAOBERE ) TTHLIENTE, METLIZ
WIERRZ T2 e W FHCIZDRI 5 B > 7225, B
TR DFEMEANE S DI IEREE 2 4 X & %o TRV
Lol b, H—RIMEEEL AT LHFIMEND &
IR o 7 DIFEERDOBMM LOMEIZL DL 25
BREV, T, /A ARWFEXMZ EFWICHIET
% [ HAR OHEA B A5 LT 5,

F72. 5L ADC Lo T, KEITA YT EIE
TEMEFICAD B LT, FYSIMEE THROHE
NCEDLIINChoZ DA AT ELTOREEK
& T E 7,

B, EAM S NG 5B 2 HR NI TE
HIEHLCMOSA A=Yy HDORELIEHTH S,

3.4.3 CMOS M X—YtvHDREL

CMOS A A=Yty H&MH LB R85
1997 4R ICELME S 27V # L A5 PDR2 T - 726
ZFOBLIEELTTF VI NI AT HHEGET N, AL
LTRECHREL, HICHHEEHICIEZEEDLN S
X9z,

EFF A AFHELTIEFE LT, ZMlELIER
ENb HDTV HiZfEb sz,

I 35 c©MostvHyEcCeD

SETHRRTEZLIC CCORETFTE A AT %
H & L7 (G T8N A DT H o 12, 5%
CMOS & > HICiE &b Y DD H 5,

B ONBFIZOWTIIAREZFOFEETHRVOT,
FADVEICRHBMLBZLMESMLTIHS Z &2ICL
T, SZTCMOS v e RARE LTERD IT-
CCD DR E WL DD 7o TAD I LIZTH, Th
Z LT, CMOS t ¥ 4RI ONC & 7Bl
MHEFTE LI,

(a) F&tRE
RKI2WEMEDHFHMAERLZLDTH S, KIHETE
JJ. DSP 7 EJHB I O — Kbk EIZBERTWS 2
. AEOH A FHEFERICERT ST, 205
LI QE WAL T s P A8
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X 3.2 CMOS 7>t & CCD 4%

CMOS t > CCD
eEA T4 NIAF—K | FE
RS [CIE e HHB Iz —D
iU T LiEH L CCD ik
AT F "
Hh FIH I yrays
FEA AR BFy T DI
FENIREE | N ATRE N
GER 1 EJH 3 EiR

33 BMEOENZRLEZDDT, MERTH-

KA, K A ZAEAFZE S U CHEME R CCD
Lo VWE ZTAHICEELTE 7. CCDD A I T
70dB 2> 5 90dB FEEEIC Y T T E 7245 CMOS +
YHTUEAREMITEL v F720 200 HHEFELL Fo
% W FEALTId CMOS & ¥ OB AR EMIZ %2 > T
E7zo W74 A 30 EREMBADH D . 1970 45
EN/2CCD AL ) R ERDMEEEZIITIEZH & LT
Wb,

£33 CMOS 2t & CCD DiF ML

ENb, TNEZT—NVy vy ¥ EIRE, ZHITH
L. CMOS A X =T r%Tld, 1 94 3 oickit
ENTWLDT, a—=) 7o x v 7 EIER, 20
Gt LHEOENIZOWTK 313 2 VW THRET LT
Kk O R ASHC O i A S B AP
TV 5, WFRIZIR I OFE#E & L4 RER D X 9 12
LTl v ORERIEICEEL TV D, 2 O
Br DX H T 7T hER Thbb, 20
SRR E 2T W2 DENTH .
X (a) 12 CCD @@t A L HFEERLIZD DT, F¥
EOREHIZY v v Z BT, BoEREICyy vy
MBHL S, ChIREWMEDEZTH —HETH L7 5,
eIl CUE TS CY) D L —E eI L 72 R R0 T
BREDPHET 50 KRIT,—FIZV-CCD Izt S b,
VCCD Tid 74 v TEEEFEICHA T STV L »
O, Kl & 2, ROIHKRE G 2 Al L Tw
2L %. —H. M (b)iE CMOS & > D
LAHET, Vv v 2 3EmEOHRT, 74 Y TLEHW
T 2D, FEHFEBTHZ LRI ihshs 2
b, vy FHEMIZEMET—ETH L0 5,
KRR ClE— &M, S5 2oL Twnl. Zhds
T LB TAHERTA v T EIEFICGEAR SR
T 25, FERFREAVE U, FHO AR 5 % Ft A

HLTw <,

IHH CMOS t > IT-CCD
R © ©
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&L > X 6 % X — LI 6 % X — LI 6 5 X — LI 6 fi5 X — I 6 5 X — I
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| DISENGAGEABLE AUTOMATIC EXPOSURE DE-
. VICE FOR A PHOTOGRAFHIC SHUTTLR
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AGFA Aktiengesellschafe

" Application Jannary 10, 1956, Sexial No. 558,340
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There are known phcmgraphm emmeras which include
a. shutter which can be set by hand to provide various
predetermined exposure times, and also include automatic
exposure time regilating daucez. which can be optionally
engaged or disengaged from the shotter,  The disengage-
ment of the sutomatic exposure dévice from Lhe shutier
may be required, for sxample, when photographs are to

be taken by flash. llght .

5 :
. oo:rdanoe with ﬂns invention may ‘bc any type of su::h de-

vice, for example a
.or ao electronically operated mechanism,
-This invention provides the advantage that setung! ior

5 predetermined exposure times and engagement and dis-

engsgement of the automatic exposure time regulating de-
vice may be accomplished by manipulation of a single
selector meatis, When the selector means is sét npon -the
mark indicating engagement of the automatic shutter

10 r_need regulating device, the miechanical ré(ard:i.ng mech-

anism incorporated in the shutter is rendered inoperative.
Faulty settings of the shuiler are, therefure, absolutely
prevented,

Novel features and advantages of the present inventicn

15 will become apparent to one skilled in the art frem & read-

ing of the following description in conjunction with the
auwmpanymg diawmga in which:

Fig. 1 15 a view in elevation pamaﬂy in cross section
of an embodimesit of lhis mvenlion posilivned -for auto-

20 matic expose time operation;

Fig. 2 is a view similar to Fig. 1 positioned with t.hc
autumanc exposure nme regalating device disengaged;
.. Fig. 3 is a side view in ¢levation of another embodimennt

l 8.1 AE %ZM## o
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FF-CCD : Full Frame CCD 77 L —24 CCD

FIT-CCD : Frame Interline Transfer CCD 7 L — A
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FT-CCD : Frame Transfer CCD 7 L — A#%3% CCD
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SD : Secure Digital Memory
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S/N : Signal to Noise Ratio SN It
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TSL : Transversal Signal Line K15 5#%

VCCD : Vertical Transfer CCD s CCD

VHS : Video Home System
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VTR : Video Tape Recorder
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