Pinned Photodiode with Vertical OFD (VOD)

JP 1975-134985

filed on Nov. 11, 1975 by Hagiwara at Sony
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Pinned Photodiode with Global Shutter

P 1975-127647 /e

filed on Oct 23, 1975 by Hagiwara CTG
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Pinned Photodiode with Global Shutter

MOS Capacitor
Buffer Memory for VCTG
Global Shutter
[Sic2 1
N EE—— CTD
P (EretEl mtp
P-
Vbase
@— N
. P+ Tes e |
Pinned oo »
\ N- Z \ —

N+ o
+Vs$_1'sm— — ..

Back Light | CTD =

Visit  https://www.j-platpat.inpit.go.jp/

N

CTD - Pinned
B o — _ )
Charge __EPII’]I’IEd
Transfer T e
Clock &, L
. C Buried Channel
Pinned L CCD type
Global cre e
Shutter Plnned
g Clock
D Complete

Charge Extraction

And put the patent number 1975-127646



Toshiba Japanese Patent NEC Japanese Patent SONY Japanese Patent
1978-1971 1980-123259 1975-134985

NEC 1980 Japanese Patent is NOT Pinned Photodiode Patent !



Pinned Photodiode Family Tree
Hagiwara is the inventor of the KODAK Pinned Photodiode,

Grand Father Grand Mather

Hagiwara Patent 1975-127647 :
: - Hagiwara Patent 1975-134985
on the N+NsubP+N junction on the P+NPNsub junction
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Hagiwara CSSD 1978 Paper
of the P+NPsub junction
Pinned Photodiode
on the 380H x 490V FT CCD Imager
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NEC IEDM1982 Paper KODAK IEDM1984 Paper SONY 1987 HAD Sensor
of the PNPsub junction||  of the P+NPsub junction | | of the P+NPweilNsub junction
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Toshiba NEC SONY HAD
Type Classical Surface Buried 1978 1980 Hagiwara 1975
N+Psub  Channel CCD Channel CCD NPNsub  PNP Buried P+NPNsub
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Hagiwara at Sony filed two Japanese Patents in 1975. One ( JAP 1975-127647) is the
N+NP+N junction type Pinned Photodiode with the MOS type CTG as the Global Shutter
Buffer Memory. And the other (JAP 1975-134985) is the P+NPNsub junction type Pinned
Photodiode with the built-in vertical overflow drain (VOD) and the hole accumulation
surface P+ layer with the pinned surface potential. The P+ layer quenched the positively
charged surface fixed trap states Qss that would create the serious surface dark current.



