Japanese Patent Application JPA 1977-126885
on the in-Pixel-Overflow-Drain Punch-thru Action Controls
to realize Gamma Function Control and Electric Shutter Function
applied by Y. Hagiwara, S. Ochi and T. Hashimoto at Sony
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Patent Claims of JPA1977-126885

Py Fig. 3 of JPA1977-126885 on Electric Function Controls
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man, tR&e>v-@t. »7voas8  Fig. 3 of JPA1977-126885 shown above is an example

toMor-t@Roy-tR&EEL. ER>¥7 P of 3 photodiode with the lateral in-pixel P+ overflow drain

(OFD) applied the Electric Function Control Scheme defined

in this JPA1977-126885 patent which, however, can also be

applicable in the P+NPNsub triple junction type Pinned

Buried Photodiode with the vertical Nsub overflow drain

(VOD) defined in JPA1975-134985 by Hagiwara in1975.

English Translation of Patent Claims of JPA1977-126885
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“In Interline-Transfer Image Sensors with an in-pixel overflow drain (VOD)
structure, the same common (\VVOD) control voltage can be applied over the
surface of the photodiode and also over the charge draining channel region
by applying clock pulses externally on the overflow drain (OFD) so that the
photo-charge storag-capacity can be controlled externally for realizing the

Gamma Function and the Electric Function by punch-thru action of the OFD. «



Japanese Patent Application JPA 1977-126885
on the in-Pixel-Overflow-Drain (OFD) Punch-thru Action Controls
to realize Gamma Function Control and Electric Shutter Function
applied by Y. Hagiwara, S. Ochi and T. Hashimoto at Sony

This patent can be applied for all of the image sensors now widely
produced in the world including three Pinned Buried Photodiode
Structures invented by Yoshiaki Hagiwara at Sony in 1975.
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This patent on the in-pixel Gamma Function and Electric Shutter
Clocking Schemes using the OFD punch-thru action is applied now
in all of the image sensors produced widely all over the world.
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on the in-Pixel-Overflow-Drain Punch-thru Action Controls
to realize Gamma Function Control and Electric Shutter Function
applied by Y. Hagiwara, S. Ochi and T. Hashimoto at Sony
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Sony Central Research Center Lab Note Sketch by Yoshiaki
Hagiwara on March 5, 1975 on the N+PNP triple junction type
Pinned-Surface Buried-Storage Photodiode with the in-pixel
Vertical OFD function for Gamma Control and Electric Shutter.
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The N+PNP junction type Dynamic Photo Transistor Structure
Pinned Photodiode and Sony Hole Accumulation Diode (HAD)
with the vertical overflow drain (VOD) function
invented by Hagiwara at Sony in 1975
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Hagiwara's Lab Note at Sony in February 1975

in 1973 at Somy, Yoshiski Magiwara filed three Japanese patents JPALSTS- 127646, JIPALS7S- 127647 and IPALSTS-134985

on the Pinned Surface Photodode with the VOD function which i later called 33 Sony Hole Acourrsslation Diode (HAD)
Magrwara did not fle 3 patent on the SO2 device isclation but this lab note thows that Magawara had an idea of

forming the Shallow Trench Isolation by the Local Oxidation Method, which was hinted by the LOCOS isclation in 1970s.
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on the in-Pixel-Overflow-Drain Punch-thru Action Controls
to realize Gamma Function Control and Electric Shutter Function
applied by Y. Hagiwara, S. Ochi and T. Hashimoto at Sony
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Fig.6 shows that this is also the invention of in pixel VOD ( vertical overflow drain ).
Visit https://www.j-platpat.inpit.go.jp/ and type Japanese Patent Number 1975-134985
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The Pinned Photodiode (Sony Original HAD sensor) Structure

HADE ¥ Electric Shutter Basic Patent Award
ooy from Sony President Idei to Yoshiaki Hagiwara

HAD (Hole Aeccumulation Diode)
for eyt s for Japanese Patent 1977-128885 by Haglwara
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on the in-Pixel-Overflow-Drain Punch-thru Action Controls
to realize Gamma Function Control and Electric Shutter Function
applied by Y. Hagiwara, S. Ochi and T. Hashimoto at Sony
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on the in-Pixel-Overflow-Drain Punch-thru Action Controls

to realize Gamma Function Control and Electric Shutter Function

applied by Y. Hagiwara, S. Ochi and T. Hashimoto at Sony
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Japanese Patent Application JPA 19757-126885
on the in-Pixel-Overflow-Drain Punch-thru Action Controls

to realize Gamma Function Control and Electric Shutter Function

applied by Y. Hagiwara, S. Ochi and T. Hashimoto at Sony
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on the in-Pixel-Overflow-Drain Punch-thru Action Controls

to realize Gamma Function Control and Electric Shutter Function

applied by Y. Hagiwara, S. Ochi and T. Hashimoto at Sony
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to realize Gamma Function Control and Electric Shutter Function
applied by Y. Hagiwara, S. Ochi and T. Hashimoto at Sony

0] E—-51318 W

B1A
3

B2
j
§- I -7 T L5 1 Te
f_'j " T
i T _.~——LM] N r' ;
el 5" —:—"7'_"_;"'” u £ 5..-"..-..- e -.-_..... e ----.-:-
i . 7__, . o
A L e P ™ j Ll:_\\
E-lﬂ :n‘u
u Il s Ts | ] | I_
/] ] |
b4 t(-
T & Mg 7
THE :
I
&
7
)
M6 M
A idy) ﬂ
B el |
#T
C i#s) “ “
+3y frr
I
F I ]
b ———— 1 % ——— -

i i L)
ﬂLm '!‘:-:HE T E TAMIE Wb
A T = L
Mve 5255 ik SR



Japanese Patent Application JPA 19757-126885
on the in-Pixel-Overflow-Drain Punch-thru Action Controls
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to realize Gamma Function Control and Electric Shutter Function
applied by Y. Hagiwara, S. Ochi and T. Hashimoto at Sony

Wi E B
Fill KiS4-51318 @
IhwoMoWmI oD A MLAR, « % 2 H . o i
KEMIAZENRELEE 2 TR INUTHEM hﬁa o m?g y 4
e
4 M. M1 EMsT (ER] E (AR ENE a A
+a. {d/_T T '}:::-J\J ::;T‘L’
b M. MATH (MB]E (GBI LUETS. ( b};“%/
B M. MRL1eT [Fr#d, | ORKKEROX 4 L8 .7- ;'_:~::}ﬂ
tmA T L. i " 1
[t E., F—"=78—FidirxLEtid Ik_{ ™ *JTT_MJ
A TAEMAAME v —MRMCEES B L/ -, '“’J
EEAABHL - A —Fw—FvdirxERLE 1 . “é |
AFREAN AV, EOTCRARKELTRALS T8 1T T

MUMMEES (T 2ELHATE D ]
i EEe, M2EH. K3E, MaE. 1 0B
Byl 1 HeESsHOLICHMET S,
B E

BEE

P ey o N e R

Lo £y 1z ity FA

™ FE-il “ il ——— —_4

f t ! !
Ak Bu T IR E Ll B FEIE RN EL

[A—1 [— | P S —

;ﬁ:l'::z gy EFTS Hagrse TATH >
% =T HATH) =T 84 1) BTN =T T

—141-



Japanese Patent Application JPA 19757-126885
on the in-Pixel-Overflow-Drain Punch-thru Action Controls
to realize Gamma Function Control and Electric Shutter Function
applied by Y. Hagiwara, S. Ochi and T. Hashimoto at Sony

145 [E4—51 31810

BINE

Fig

Mim"ﬂ‘.lﬂ »

A Ko R

—142—



Japanese Patent Application JPA 1977-126885
on the in-Pixel-Overflow-Drain Punch-thru Action Controls
to realize Gamma Function Control and Electric Shutter Function
applied by Y. Hagiwara, S. Ochi and T. Hashimoto at Sony

Fig. 3 of JPA1977-126885 Fig. 12 of JPA1977-126885
onh Gamma Function Controls on Electric Function Controls
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Patent Claims of JPA1977-126885

Py Fig. 3 of JPA1977-126885 on Electric Function Controls
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man, tR&e>v-@t. »7voas8  Fig. 3 of JPA1977-126885 shown above is an example

toMor-t@Roy-tR&EEL. ER>¥7 P of 3 photodiode with the lateral in-pixel P+ overflow drain

(OFD) applied the Electric Function Control Scheme defined

in this JPA1977-126885 patent which, however, can also be

applicable in the P+NPNsub triple junction type Pinned

Buried Photodiode with the vertical Nsub overflow drain

(VOD) defined in JPA1975-134985 by Hagiwara in1975.

English Translation of Patent Claims of JPA1977-126885
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“In Interline-Transfer Image Sensors with an in-pixel overflow drain (VOD)
structure, the same common (\VVOD) control voltage can be applied over the
surface of the photodiode and also over the charge draining channel region
by applying clock pulses externally on the overflow drain (OFD) so that the
photo-charge storag-capacity can be controlled externally for realizing the

Gamma Function and the Electric Function by punch-thru action of the OFD. «



