Japanese Patent Application JPA 1975-127646
applied on October 23, 1975 by Yoshiaki Hagiwara at Sony
on the N+NP+NP-P triple junction Pinned Buried Photodiode
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English Translation of Patent Claims of JPA1975-127646
“An array of charge transfer gates is formed on the oxide layer of
a semiconductor substrate (Nsub). The first charge transfer region
(P1) is formed under the oxide layer. There is a base gating region
(N) between the first region (P1) and the second photo charge
collecting region (P2) which is formed in the substrate (Nsub). By
proper gating clocks (1), the photo charge is drained to the surface
region (P1) from the second region (P2) and subsequently transferred
along the semiconductor surface by another proper clocks (2).”
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Japanese Patent 1975-127646
N+NP+NP junction Dynamic Photo Thyristor type Buried Pinned Photodiode
with Built-in MOS Capacitor Buffer Memory Global Shutter Function
and the surface N+N doping slope Barrier Electric Field Photo Pair Generation
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with Built-in MOS Capacitor Buffer Memory Global Shutter Function
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Patent Claim in English Translation

(1) Along the front surface of
a semiconductor substrate (Nsub),
(2) the charge transfer gate (CTG)
is placed upon the oxide,
(3) whereby a first region (P) is
formed for charge transfer
(4) On the opposite side of
this region (P),
(5) on the back side of the
semiconductor substrate (Nsub),
(6) in between the region (P)
for charge transfer,
(7) a base region (N) of another
doping is formed.
(8) Nearby, a photo sensing
region (P) is formed.
(9) By applying a proper clock {mlsed)
to the charge transfer gate (CTG),
to the base region (N),
(10) The electronic charge (e+) ,
which is stored in the photo
sensing region (P),
(11) is transferred to the charge
transfer region (P).
(12) By applying a proper clock pulse®
to the charge transfer gate (CTG),
(13) the charge is further
transferred in the adjacent CTD.
(14) So defined solid state image sensor
with the features described above
is in the scope of the patent claim.
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invented by Hagiwara in 1975
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Japanese Patent Application JPA 1975-127646
applied on October 23, 1975 by Yoshiaki Hagiwara at Sony
on the N+NP+NP-P triple junction Pinned Buried Photodiode

Patent Claim in lish Translation
! Eng . s File 1975-127646 Filed 1975/10/23

(1) Along the front surface of Public 1975-051815  Public 1977/04/26
a semiconductor substrate (Nsub),

(1) ¥WEEE (Nsub) D—HD

Fmfic,
(1)
o— Nsub
vdd

Patent Claim in English Translation Fle 1975127646 Fled 1975/10/28

(1) Along the front surface of Public 1975-051815  Public 1977/04/26
a semiconductor substrate (Nsub),

(2) the charge transfer gate (CTG)
is placed upon the oxide. (2) ﬁﬁm&ﬂbt‘ﬁﬁﬁm'ﬁ
(cTG) AAEHEEFIEhD

(2) EVG

Si02
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Japanese Patent Application JPA 1975-127646
applied on October 23, 1975 by Yoshiaki Hagiwara at Sony
on the N+NP+NP-P triple junction Pinned Buried Photodiode

P laim in lish Ti i

atent Cioi EngRs ransiation File 1975-127646 Filed 1975/10/23

(1) Along the front surface of Public 1975-051815  Public 1977/04/26
a semiconductor substrate (Nsub),

(2) the (ihur;:lv lrmlsl;t'r gu_u" (CTG)
1s placed upon the oxide,

(3) whereby a first region (P) is (3) 1 watﬂwﬁﬁﬁﬂ (P)ﬁ(
formed for charge transfer mmén‘
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Patent Claim in English Translation Fle 1975127646 Filed 1975/10/23

(1) Along the front surface of Public 1975-051815  Public 1977/04/26
a semiconductor substrate (Nsub),

(2) the charge transfer gate (CTG)
is placed upon the oxide,

(3) whereby a first region (P) is (a) - (P) l:ﬁﬁlb

formed for charge transfer

(4) On the opposite side of
this region (P),

Si02
I P
o— Nsub
vdd



Japanese Patent Application JPA 1975-127646
applied on October 23, 1975 by Yoshiaki Hagiwara at Sony
on the N+NP+NP-P triple junction Pinned Buried Photodiode

Patent Claim in English Translation Fle 1975127646 Filed 1975/10/28

(1) Along the front surface of Public 1975-051815  Public 1977/04/26
a semiconductor substrate (Nsub),

(2) the charge transfer gate (CTG)
is placed upon the oxide,

(3) whereby a first region (P) is
formed for charge transfer (5) E?ZJ:U.EE*‘{*;{* (Nsub)
(4) On the opposite side of DAOEmEMI<

this region (P),
(3) on the back side of the
semiconductor substrate (Nsub).

6wk

Si02
i o P

o— Nsub
vdd

Patent Claim in English Translation
8 File 1975-127646 Filed 1975/10/23
(1) Along the front surface of Public 1975-051815  Public 1977/04/26
a semiconductor substrate (Nsub),
(2) the charge transfer gate (CTG)
@) l\l |)lu‘u-d urlmn the uxi((]e;
3) whereby a first region (P) is -
formed for charge transfer (6) L REHEE S (P) EOMIS
(4) On the opposite side of
this region (P),
(5) on the back side of the
semiconductor substrate (Nsub),
(6) in between the region (P)
for charge transfer,

(6) EVG

Si02
i P

V.dd_l Nsub
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Patent Claim in English Translation (File 1975127646 Filed 1975/10/23

(1) Along the front surface of Public 1975-051815  Public 1977/04/26
a semiconductor substrate (Nsub),
(2) the charge transfer gate (CTG)
@) |~’ pln'cv(l url.mn llu-'uxi((ll(;; ;
3) whereby a first region 18 Qe
formed for charge transfer 7) ﬂh@“‘ﬂ@’\ Xﬂﬂ (N) Eﬁ[’t
(4) On the opposite side of
this region (P),
(5) on the back side of the
semiconductor substrate (Nsub),
(6) in between the region (P)
for charge transfer,

(7) a base region (N) of another VG
doping is formed. (7)

Si02
I P

o N
Vbase

o— Nsub
vdd

Patent Claim in English Translation Fle 1975127646 Filed 1975/10/23

(1) Along the front surface of Public 1975-051815  Public 1977/04/26
a semiconductor substrate (Nsub),
(2) the charge transfer gate (CTG)
@) ish plu‘cv(l url.mn the oxi((llt;;
3) whereby a first region is 4
formed for charge transfer (8) ISR (P) A BREh,
(4) On the opposite side of
this region (P),
(3) on the back side of the
semiconductor substrate (Nsub),
(6) in between the region (P)
for charge transfer,

(7) a base region (N) of another VG
doping is formed. (8)
(8) Nearby, a photo sensing
region (P) is formed.
Si02
e— N

Vbase
P e+
o— Nsub
vdd

— Light
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Patent Claim in English Translation File 1975127646 Filed 1975/10/23

(1) Along the front surface of Public 1975-051815  Public 1977/04/26
a semiconductor substrate (Nsub), >
(2) the charge transfer gate (CTG)
is placed upon the oxide,

(3) whereby a first region (P) is ¢ -
formed for charge transfer (o)L~ E“?'“HE'E%
(4) On the opposite side of HJMTéu&kJiU

this region (P),
(3) on the back side of the
semiconductor substrate (Nsub),
(6) in between the region (P)
for charge transfer,

(7) a base region (N) of another vG @
doping is formed. (9)

(8) Nearby, a photo sensing
region (P) is formed.

(9) By applying a proper clock pulse® SiOZ

to the charge transfer gate (CTG),

_to the base region (N), P
-r
S N

Vbase
Q) P e+
o— Nsub
vdd

— Light

Patent Claim in English Translation
8 File 1975-127646 Filed 1975/10/23
(1) Along the front surface of Public 1975-051815  Public 1977/04/26

a semiconductor substrate (Nsub),
(2) the charge transfer gate (CTG)
@ I\I nlu|c(-(l ufx_mn lhe‘nxi((llc;; "
3) whereby a first region (B - -
formed for charge transfer (10) Lﬁiﬁﬁﬂl-iabtlﬁ (e+) 3
(4) On the opposite side of
this region (P),
(3) on the back side of the
semiconductor substrate (Nsub)s
(6) in between the region (P)
for charge transfer,

(7) a base region (N) of another vG @
doping is formed. (10)

(8) Nearby, a photo sensing
region (P) is formed.

(9) By applying a proper clock pulse® S-OZ
to the charge transfer gate (CTG). i

to the base region (N),

(10) The electronic charge (e+) , r P

which is stored in the photo
sensing region (P), -
— N

Vbase
P e+

— Nsub
vdd

— Light
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(1) Along the front surface of Public 1975-051815  Public 1977/04/26
a semiconductor substrate (Nsub), ¢ '
(2) the charge transfer gate (CTG)
) |~i plulu-(l urpun the u\u(lle,-)
3) whereby a first region is -
formed for charge transfer (11) 'tmﬁﬁ“u (P) "Eﬁl"
(4) On the opposite side of
this region (P),
(5) on the back side of the
semiconductor substrate (Nsub),
(6) in between the region (P)
for charge transfer,

(7) a base region (N) of another vG @
doping is formed. (11)

(8) Nearby, a photo sensing
region (P) is formed.

(9) By applying a proper clock pulse® S-Oz
to the charge transfer gate (CTG), i
10) 13;‘) th:- base row;:m (\)(. y
10 e electronic charge (e+) ,
which is stored in the photo r P -l
sensing region (P), -
(11) is transferred to the charge P N
| transfer region (P). @
. Vbase 7
— Nsub
vdd

— Light

Patent Claim in English Translation (File 1975127646 Filed 1975/10/23

(1) Along the front surface of Public 1975-051815  Public 1977/04/26
a semiconductor substrate (Nsub), ! /
(2) the charge transfer gate (CTG)
is placed upon the oxide,

(3) whereby a first region (P) is (12) Lﬁlﬁﬁﬁﬂilﬁ(cm) I:HEU)

formed for charge transfer
(4) On the opposite side of 7”‘77'&@&&'1"[41
this region (P),
(3) on the back side of the
semiconductor substrate (Nsub),
(6) in between the region (P)
for charge transfer,

(7) a base region (N) of another VG
doping is formed. (12) @
(8) Nearby, a photo sensing
region (P) is formed. |

(9) By applying a proper clock pulse® S-oz
to the charge transfer gate (CTG), i

a0 1};\) th:- base rt'x;]nn (\)(. )

10 e e eclrunu charge (e+) , +
which is stored in the photo _r P -y
sensing region (P), - ‘

(11) is transferred to the charge P N
transfer region (P). (D
(12) By applying a proper clock pulse® Vbase 4
_ to the charge transfer gate (CTG), Q)
o— Nsub
vdd
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Patent Claim in English Translation

(1) Along the front surface of
a semiconductor substrate (Nsub),
(2) lhe charge transfer gate (CTG)
is placed upon the oxide,
(3) whereby a first region (P) is
formed for charge transfer
(4) On the opposite side of
this region (P),
(3) on the back side of the
semiconductor substrate (Nsub),
(6) in between the region (P)
for charge transfer,
(7) a base region (N) of another
doping is formed.
(8) Nearby, a photo sensing
region (P) is formed.
(9) By applying a proper clock pulse®
to the charge transfer gate (CTG),
to the base region (N),
(10) The electronic charge (e+) ,
which is stored in the photo
sensing region (P),
is transferred to the charge
transfer region (P).
(12) By applying a proper clock pulse®
to the charge transfer gate (CTG),
(13) the charge is further
transferred in the adjacent CTD.

(an

Patent Claim in English Translation

(1) Along the front surface of
a semiconductor substrate (Nsub),

(2) the charge transfer gate (CTG)
is placed upon the oxide,

(3) whereby a first region (P) is
formed for charge transfer

(4) On the opposite side of
this region (P),

(3) on the back side of the
semiconductor substrate (Nsub),

(6) in between the region (P)
for charge transfer,

(7) a base region (N) of another
doping is formed.

(8) Nearby, a photo sensing
region (P) is formed.

(9) By applying a proper clock pulse®
to the charge transfer gate (CTG).
to the base region (N),

(10) The electronie charge (e+) ,
which is stored in the photo
sensing region (P),
(11) is transferred to the charge

transfer region (P). . @
(12) By applying a proper clock pulse@® | Vbase 7
to the charge transfer gate (CTG), Q) P e+

(13) the charge is further
transferred in the adjacent CTD.
(14) So defined solid state image sensor
with the features described above
is in the scope of the patent claim.

Filed 1975/10/23
Public 1977/04/26 |

‘File 1975-127646
Public 1975-051815

(13) REDEREETILIITLECLEE

EVG @

(13)

| Si02

r‘ P = _ETD

" N
V:a? 7 D

@ P e+

o— Nsub

vdd

— Light

File 1975-127646
Public 1975-051815

Filed 1975/10/23
Public 1977/04/26

(14) LT HEGRBER.

(14) EVG @

Si02
I P CTD

N

Nsub

D—
vdd

Light
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Patent Claim in English Translation

(1) Along the front surface of

a semiconductor substrate (Nsub),
(2) the charge transfer gate (CTG)

is placed upon the oxide,

File 1975-127646 Filed 1975/10/23
Public 1975-051815 Public 1977/04/26

(3) whereby a first region (P) is Buried Pinned Photodiode Patent
formed for charge transfer - - -

(4) On the opposite side of invented by Haglwara in 1975

-, this region (P), with built-in Global Shutter Function

(5) on the back side of the p g A
semiconductor substrate (Nsub), and Back Light lllumination Scheme

(6) in between the region (P?)
for charge transfer,

(7) a base region (N) of another VG @
doping is formed.

(8) Nearby, a photo sensing
region (P) is formed.

(9) By applying a proper clock pulse® o
to the charge transfer gate (CTG). Si02
to the base region (N).
(10) The electronic charge (e+) , P e+ ® CTD
which is stored in the photo _r
sensing region (P), -
(11) is transferred to the charge P N
transfer region (P). (D
(12) By applying a proper clock pulse® Vbase 7
to the charge transfer gate (CTQG), P
(13) the charge is further
- trun|sl"_err01d ilI\ }hvadjacent CTD.
14) So defined solid state image sensor P —
with the features described above NSUb
is in the scope of the patent claim. vdd

— Light
Patent Claims of JPA1975-127646 Fig. 7 of JPA1975-127646
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English Translation of Patent Claims of JPA1975-127646

“An array of charge transfer gates is formed on the oxide layer of

a semiconductor substrate (Nsub). The first charge transfer region
(P1) is formed under the oxide layer. There is a base gating region
(N) between the first region (P1) and the second photo charge
collecting region (P2) which is formed in the substrate (Nsub). By
proper gating clocks (1), the photo charge is drained to the surface
region (P1) from the second region (P2) and subsequently transferred
along the semiconductor surface by another proper clocks (2).”



