Pinned Photo Diode Patent JAP 1975-134985 by Hagiwara SONY 1975 Invention

Pinned Photo Diode ( PNP/Sub junction type )
See Japanese Patent 1975-134985 by Hagiwara at Sony in 1975

with vertical overflow drain (VOD) function Basic Sensor Structu 50 d?“"edy' this Patent
including back light illumination scheme Vorp inned
i A A Ne Vss
Fig. 6
File 1975134985 Fil;tllk :g;g; ;;; :g} S|P N P
Public 1975-0584 Pu
= M Grant  1983/10/19 0 B_B p
A Pinned Photo Diode defined in the Patent Claims electron &* °'\"l;s hole
e
Structure defined for Upside-Down Wafer o vdo '?; I N Lic}
Charge Transfer
subs iy e Enwmnu.lw.nwnhw«wmjwﬁvmm
depleted base signal charge storage area.
Nsub or Psub &
Fig.4 WA4M Somuw 92wz 1
Example of VOD il
Schottky Barrier J- oo vw A
type Photo Diode lﬂ Ly
CTD in IT CCD sensor J \ v
CCD or CMOS ication ,
N w Type Charge w X6 237
P Transfer Devise Fig. 5 BHE 3 P
Example of VOD 1)

~ Front Light =
The basic P/N/P/Sub junction (thyristor)

P+NPsub Junction £

type Photo Sensor can have various kinds in IT CCD sensor 4
of Vertical Overflow Drain(VOD) functions. Application fafigend
Metal Contact is optional % 634 7

This patent structure can include both the back and front light illumination schemes.

Pinned Photo Diode ( PNP/Sub junction type )
See Japanese Patent 1975-134985 by Hagiwara at Sony in 1975

with vertical overflow drain (VOD) function
lncludlng back light illumination schcmc

1975/11/10

P i Public 1977/05/13
Public 75-058414
» | Grant 1983/10/19

APbmdthDlododoﬂmdhthohumChlm
Patent Claims defined in Japanese

(1P,

(Z)M 1 DREEDN 1 SR RML,
(WIZDLISHRANS-M2REDON PR ENN
(4) LWL TR WS

(5) 2L YDEEEMR VY SRR S5

(G) LBV RD T I I AN TS
(7RSI T,

(8) LEEREORED L LR PR
()RR EB BN,

(10) IR B E LXMW BAL.

VL (AN LER I RUMZ VBRI DNE RS

(12) NP RBEV SI IR TP WML .

(13) BEF D DR DA GELERM2 PRI
(18) PRI RLL- WRENML.

(18) (=B NS- W E LIS T,
(16) EDIEEITIL NS L&

(A7) LT SN RE.

The basic P/N/P/Sub junction (thyristor)
type Photo Sensor can have various kinds
of Vertical Overflow Drain{VOD) functions.

Patent Claim in English Translation

(1) In the semiconductor substrate (Sub)
(2) the first region ( P ) is formed.
(3) and the second region (N ) is formed
upon on the first region (P ),
(1) forming the photo sensing part (NP
(3) The charge is to be transferred to
the charge transfer device (CTD),
(6) which ix formed along the front surface
of the semiconductor substrate (Sub).
(7) In the so-defined image sensing device,
(%) On the second region (N) of
the photo sensing part (NP)
9) a rectifying junction (NP) is formed.
(10) Let this junction (NP) be called
an emitter junction Ue
(1) Let the junction between the first
regioniN) and the second region (P)
(12) be ealled as the collector junction Ue)
forming a transistor (PNP)L
(13) In the second region (N) « which
is the baxe of the said transistor (PNP)
(14) according to the optical image.
the electronic charge (e-) is stored.
(15) The electronic charge (e-) . stored in
here(N) . is transferred to the said CTD.
(16) With the charge transfer operation
50 defined as above,
(17) the image sensor structure was defined
with the the features explained above is
in uw scope of this patent clnim.

This patent structure can include both the back and front light illumination schemes.
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