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Who invented Electric-Shutter?
Hagiwara at Sony invented Electric-shutter in 1975.

Hagiwara invented Electric-shutter Clocking-Scheme
which can be applied both Pinned Photodiode and also
the conventional CCD/MOS photo capacitor type sensor.

The Pinned-surface PNPN triple junction type
Pinned Photodiode ( Sony HAD sensor) has
the built-in vertical overflow drain (VOD) function
which 1s capable of Electric-shutter function automatically.

The evidence is given by the three Japanese Applications applied by Hagiwara at Sony in 1975.
They are JPA1975-127647, JPA1975-127647 and JPA1975-134985.

The clocking scheme using Punch-thru device action mode were also invented by Hagiwara in
1977 to achieve Electric-Shutter Function applicable both to the conventional Pinned-Surface
CCD/MOS capacitor sensor and also Pinned Photodiode.

The details were defined in JPA1977-126885 also invented by Hagiwara at Sony in 1975.
Electric Shutter is silent and does not make any noise, being free from any mechanical
parts and also free from any high-speed flash bulbs.

Harold Edgerton: The man who froze time - BBC Future

E E : Signin Home News Sport Reel Worklife Travel Future Culture LLL Q searchBBC

FUTU RE What is BBC Future?  Future Planet  Follow the Food Family Tree  Immune Response  Change Agents More

TECHNOLOGY | PHYSICS

Harold Edgerton: The man who froze time

Bright light

Edgerton’s flash could fire a burst of light that lasted only 10 microseconds —
1/100,000th of a second — and replaced the mercury gas with xenon, which allowed
the flash tubes to be smaller. It meant Edgerton had a device that could freeze the
fastest bullet or rapidly beating hummingbird wing. The basic design still lives on in
the electronic flashes we use today.


https://www.bbc.com/future/article/20140722-the-man-who-froze-the-world

V=N —TR=2 0 | BEERMEEEEECMOS A A —Y 2 v —% 2 2 RF MRV = —FIFICO T (sony.com)

SONY h—h  FECER VD —SL—FIOVWT  F4/O0Y— AH HIFFPUTc  FHrY REREE sHMvabt mawE | Q

RERSMEECMOSAT A—>1 23 —aZ X 3ATRNY Z—FHAICDNT

V= HRatt
VI —EEOMPUsYI1-Sa L ARAt

EERHBCMOSA A=t Y —(CEAENZPinned Photodiode

V=4 A=-ST Y -OFBOELE, < ECCONERETENDEFS, FTHPinned Photodiode(d, EEEBSECMOST L H—-i#R LICEEHTZH
T, Z0RNAL LEMROBLEREC. (1)

\JZ—[419756 SEBERON+NP+NEBAM &N+ NP+NPEAROPInned Photodiode (PPD) #HEALIECCDA X—St7H—RRMALSE (HEEHEH19
127646,1975-127647 7% B . I, ZOMEELY NC. VOD (WAt 70~ KL 1) BPESD, PPESEPPERALE ( % (2)
12151012 #E BR) . Y=-[F20%, 1A ATEARBMICLDEVP+OFv VRILA by TilEE 20BN LIPNPEAROPPDE :@
BUEIL-LR 7/7\7"—"JCCD4>< ST -ORBEC R T THRINL, 1978F0SSDM1978DFATRNAREKUE (Y. Hagiwara, M. AD
and C. Okada, “A 380H x 488V CCD imager with narrow channel transfer gates”, Proc. The 10th Conference on Solid State Devices, Tokyo, (1978)) .
19804E(C (3 =— (T OPNPEZAEIPPD ERULED L FYTDIL-LANS VAT CCD%X—Dt’)ﬁ—%‘c@:ﬁc?)XE—W"J\/TQ@%“(’F\CE?UM HRT
FUBHROBRN, —1-3-ITREROEENRAERESRZ U THREZEN R, 19874(C[dY=—(3, VOD (HEA-)(-J0-RLAY) #iE#ED
[ A TERHRRICLDROP+OF v VRILA by TalEE ZOBHEBEEICM UZPPD) B4 A-54 VEREICCDA X -~ [CRR T TE
BUESZUETADN A4 -DBRCEINLET ADASOTBZBIRLRE

COLIRRVERZETEENTEPPOORIN'S EEHEBEECMOS 4% /t/*j [CEEZNTVA,

(1) 1975F10A 238 |cSony |3 EE RS E O Pinned Photodiode % SONY |3 FEA L 7=,

(2) 19754118108 |SonyldVODKAE %52, PNPEAR MPinned Photodiode#HM L 7=,

(3) 1978598 SonyltttRHEMOriginal DPNPEAE DPinned Photodiode DR EE S {F
ICHBL, SSDM1978MF£TH% L7, Pinned PhotodiodedFRAH HF & SONYTH 3,

Z D45351975-134985 (455512151013) L, Triple iE&44 ) 22 —0 P+NPNsub #4880 Pinned
Photodiode DHATH 2, 2, ZOFEBFIE, Punch-thruz)E%H A L =R X OEE Overflow
Drain (VOD)BEOXASHTLH 2, FIFAFETHRHEINTVAL T TERINBMSHEES L
ZENED21AK, ZEEOERTS, FRERMEP-BRACRZOFENLANIERE) 1,

= Oct 23,19 Nov 10, 1975
©197543F 5 i< Double EARSREFEFMAL J ct 23, 1975 Oct 23, 1975 ’
SONY (#) HADMBA~KERARICHE L, PA1975-127646  )PA1975-127647 JPA1975-134985
@1975%10R23AkRAMU 2ok, Pinned Surface Pinned Surface Pinned Surface
JPA1975-127646 & JPA1975-127647% HFET 3,
- 14 T S L B N-+NP+NP N+NP+N PNP
© 1975511 A 108 B RESL €V BH S -, : e
e AR gy T Triple &% Double iE& %! Double &3
in-pixel VOD¥&ERT & OPNP BEAR DR KT BN FT ZWFETF IREF
R IREIISFHE (PA1975-134985) L 7=, - =
S IN0ZOISE TS Enanzy
19794 UK Scotland TBIf#M CCD'79 EMLEICT s Q”{r,ra ,,”f‘"-- .
HEHBEIC1975E B L, 19784 (RIS L 7=, PNPIESR R e T Y P e SIRAL ik f2 2t
OPinned Photodiode DI D % WEXBER R EHBT 3, G [];~ —18 O v P s
©19894 2 A® ISSCC1989 i< TF Y H X MOt REBE 8 | ] ’ - ) | e
® 25nsec ® 4 Mbit Cache SRAM% IR L $25%%T 5, I | P | s e
©20014:97 <D ESSCIRC2001 i< T, SONY®DAIBOD . oA naiY i BIN o4
Robot# M7 3 TEL KIS & 2 OBREBHET 5, ¢ \ ~H P | o LRE K
©20084:9 8 i< ® ESSCIRC2008 i< T, SONY® Play A — oy 5 g b B
Station Ill (Cell Processor) QX BB G T ZMAT 3, ) /d b oase 5

https:/electronics.stackexchange.com/questions/83018/difference-
JPA1976-65707 (Patent No. 7596795, filed on June 9, 1975, Netherland) between-buried-photodiode-and-pinned-photodiode

ied Photodi ith Floating t ial Well. : :
oo Ritmed Evosndsose it Hlojfing FoglyRoratialiacl https://ieeexplore.iece.org/document/6742594

) ] . http://www.aiplab.com/JPA 1975 127646 _on NPNP type PPD.html
Y. Hagiwara, Motoaki Abe and Chikara Okada,"A 380H X 488V CCD

Imager with Narrow Channel Transfer Gates", Proceeding of the 10th http://www.aiplab.com/JPA_1975_127647_on_NPN_type PPD.html
Conference on Solid StateDevices, Tokyo 1978. http://www.aiplab.com/JPA 1977 126885 on Electric Shutter.html


https://www.sony.com/ja/SonyInfo/News/notice/20200626/

Who invented Electric-Shutter?
Hagiwara at Sony invented Electric-shutter in 1975.

Hagiwara invented Electric-shutter Clocking-Scheme
which can be applied both Pinned Photodiode and also
the conventional CCD/MOS photo capacitor type sensor.

The Pinned-surface PNPN triple junction type
Pinned Photodiode ( Sony HAD sensor) has

the built-in vertical overflow drain (VOD) function
which 1s capable of Electric-shutter function automatically.

The evidence is given by the three Japanese Applications applied by Hagiwara at Sony in 1975.
They are JPA1975-127647, JPA1975-127647 and JPA1975-134985.

The clocking scheme using Punch-thru device action mode were also invenied by Hagiwara in
1977 to achieve Electric-Shutter Function applicable both to the conventional Pinned-Surface
CCD/MOS capacitor sensor and also Pinned Photodiode.

The details were defined in JPA1977-126885 also invented by Hagiwara at Sony in 1975.
Electric Shutter is silent and does not make any noise, being free from any mechanical

parts and also free from any high-speed flash bulbs.
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Who invented Electric-Shutter?

Hagiwara at Sony invented Electric-shutter in 1975.

Hagiwara invented Electric-shutter Clocking-Scheme

which can be applied both Pinned Photodiode and also
the conventional CCD/MOS photo capacitor type sensor.

The Pinned-surface PNPN triple junction type
Pinned Photodiode ( Sony HAD sensor) has
the built-in vertical overflow drain (VOD) function
which 1s capable of Electric-shutter function automatically.

The evidence is given by the three Japanese Applications applied by Hagiwara at Sony in 1975.
They are JPA1975-127647, JPA1975-127647 and JPA1975-134985.

The clocking scheme using Punch-thru device action mode were also invented by Hagiwara in
1977 to achieve Electric-Shutter Function applicable both to the conventional Pinned-Surface
CCD/MOS capacitor sensor and also Pinned Photodiode.

The details were defined in JPA1977-126885 also invented by Hagiwara at Sony in 1975.
Electric Shutter is silent and does not make any noise, being free from any mechanical

parts and also free from any high-speed flash bulbs.

JPA1975-126885 on the Electrical Shutter Clocking Scheme invented by Hagiwara in 1975
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SONY- Fairchild Patent War {1991-2000) on Pmned
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In January 2000, the US supreme court made the
final judgement favoring Sony claims. And the
long SONY-Fairchild Patent War on the PDD with

the built-in vertical overflow drain (VOD) ended.

:aBg¥
f§§ g%ég
il

BECIRERS

>

oto Diode with Vertical OFD

7

Al

=3

-
4

+NwJ mz
EORE-I1< mra

[ BrsA\ W Nx\ - S—0

)

L)

_||
—ull .
ZEAA NI - -0 | BBO (U00) IR S

WEITHSACER TOOSR- FRER mdmmu

104

s e

oriC

—

N Y!ﬂ%ﬁ

WA BEOIRRNT | S\ N K SRR | TS RNERER =

(MO HALADEREOCSS | FROMER CANFLESNY (D)

5% RHAAT i

A | $rC
QOOMEREHIT 7T\ + | SHREOTUNHOY
RARHASNSINGNUD | [SHCREFRSOHIIOR |
TR | InQiRonn

> oS [T

§:

By vy 2—HEEfft&D 2-chipCCD A7 —v7Ah A7, HEF19 8 0FHARBICRIILAEARILL 7=,
L2L, 208, 199 0552 0 0 04F% T, RERBREORMKHRT SONY 23 #HF T 2 £ . KEw -7
N7 2F 2 ANTFHEDRBITHKIED 1 9 7 5 FERHDEE OFD 1 % © Pinned Photodiode (SONY ® HAD +&
VH—)DBERTFLKEe —TF N7 2 F ¥ 4V FHED James Early @ USP & O] CIEZ R Frdrik & 235 7=
SONY 257l L 72 D ik Sk ic i3 CCD/MOS BRB D ZHFHETF <7 <. PNPN B Triple BADH 4 U X
2 —BEDOZHRFTH Y. ¥4 Y REX—d Punch-thru BIfEIZ4KFIZ T CICAMBERZ 72,7 v F—7 o7,

James Early, USP3896485, Dec 1973 ,pcfffﬁ-; 1192775646 Oct 23, 1975 Nov 10, 1975
5 - JPA1975-134985
MOSHEER T, BEEHASHETI RV LT JPA1975-127647
ODNEZFELHEDOHADDEAL I KEFEL S, Pinned Surface  pPinned Surface Pinned Surface
I N+NP+NP N+NP+N PNP
Triple $#& %! Double &% Double {#& %
BHART BRRTF BARTF
e =
S R e R A A
Y v ipy —Ig] INlP lN}d I—s a-l§]~ IP»I N c-lSubN'IPINIP&FO

e e

suB (P1) \ ‘g}rﬂi' F,:[__,, ‘ I.[ v D s oiteedodd .
iGissa it DC .‘ -; " -'._

= i i '
The VOD structure applied on IB‘“'!‘L = w /R "oy
CCD/MOS photo capacitor R {5 | i

invented by James Early, 1973 X "'fj}u' S / -



Who invented Electric-Shutter?
Hagiwara at Sony invented Electric-shutter in 1975.

Hagiwara invented Electric-shutter Clocking-Scheme
which can be applied both Pinned Photodiode and also
the conventional CCD/MOS photo capacitor type sensor.

The Pinned-surface PNPN triple junction type
Pinned Photodiode ( Sony HAD sensor) has
the built-in vertical overflow drain (VOD) function
which is capable of Electric-shutter function automatically.
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Who invented Electric-Shutter?
Hagiwara at Sony invented Electric-shutter in 1975.

Hagiwara invented Electric-shutter Clocking-Scheme
which can be applied both Pinned Photodiode and also
the conventional CCD/MOS photo capacitor type sensor.

The Pinned-surface PNPN triple junction type
Pinned Photodiode ( Sony HAD sensor) has
the built-in vertical overflow drain (VOD) function
which is capable of Electric-shutter function automatically.

@SONY #*  Pinned Photodiode 12 #it%! OFD %23 T, BT ¥ v X —RE% O F = ZHFET % BT
b L7z, 198 74 TL 7, Pinned Photodiode TiZ. SONY % 1987 4Eic % » & EHLE ML
L7z E7AA A 7052 HIECcE -0k, 20T SNZBHREEOWREZ T T, BEorVwET
Y v X —BREEZFFO Z LB HEEL o7z, X OEERMOMELIC WA WA LRBMETL 72,

@ S ON Y iR Ma-CRE BRI A AL HT 2RO LOCO SHETHMMAEMAL 2 VwHEE LE L,
ROV ICEZALF — A F VT HIAZFMM ZBE L T, P+EDZ IXICEERED P + @ Channel Stops fEi
ZExld 5 2 &% SONY (BJ5) 13EL L 72, 2 DEERICEN 7' v 2 2 TROLEZ K L. SSDM1978
FRTHRRLz, HATHDTLOCO SH TGO L\ REEDEN-ZNAFETFEELL. REMD
v T AN AT DEED LR~ DEE 72,

QWi NEL L LOCOS HFRpHtom w7 aw X721 Tk <, [A UFk TG O PE LA K

|

XD FHAINFARINZ T V7T == A FRIC X VSRS ORI L VM EicKE CEBS 2

70w ZADFHFEFERMCBEIR L 72553, Eid, it OBREZ M2 72 RELRERTH - 7=,

. XEMEEIEE S TH D | FARERE TOERRRIZBEBIIZ o7z, ThBT T

(N

O@SONY (FrfmiLd 53

I

DR T o T, BIMFTHECEREZS THEBMICERL CORVLERTRTORK WL kot



