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Who invented Pinned Photodiode ?

Hagiwara at Sony invented Pinned Photodiode in 1975. The evidence is give by the three Japanese patent applications,
JPA1975-127646, JPA1975-127647 and JPA1975-134985. The first Pinned Photodiode was defined in October 23, 1975
as the N+NPNP triple junction( in Fig. 7 of JAP1975-127646) type and the N+NPN double junction type (in Fig. 7 of
JAP1975-127647) type photodiodes with the N+ type pinned surface and the P type buried photo charge storage

region with the complete charge transfer capability and the no-image-lag feature. The photo charge is transferred and
drained to the CCD/MOS type charge storage buffer memory quicky by the strong punch-thru action. The second
Pinned Photodiode was defined in November 10, 1975 as the PNP double junction (in Fig. 6 of JAP1975-134985) type
photodiode with the vertical overflow drain action also with the complete charge transfer capability and the no-image-
lag feature as evidence the empty potential well of the buried photo charge storage, completely depleted of the charge.
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Who invented Electric Shutter ?

Hagiwara at Sony invented Electric Shutter in October 23, 1975. The evidence is give and explained in Fig. 7 of the
Japanese patent application, JPA1975-127646, in which the first Electric Shutter function was defined. The photo
charge is transferred and drained to the in-pixel buried channel type vertical overflow drain (VOD) region, which is
defined as the buried channel region of the buried channel type CCD/MOS buffer memory capacitor. The three-
voltage-level clocking scheme (Clock C and D) of the first Electric Shutter Function mode was defined in Fig. 7 of
JPA1975-127646, using the strong punch-thru action mode between the buried P type photo charge storage region
and the P-type in-pixel vertical overflow drain (VOD) region. The strong draining gate clock D voltage as shown by
creates the very deep potential well in the in-pixel P-type buried vertical overflow drain (VOD) region in case of
Fig. 7 of JPA1975-127646 while the strong draining gate clock C voltage creates the very deep potential well in the

in-pixel iurface N-type inverted region in case of Fig. 7 of JPA1975-127647. Hagiwara at Sony invented in 1975
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To achieve the complete Electric
- Shutter function, the surface of
. /= the photodiode must be pinned

__ i 7 ; and fixed by the external constant
- Y voltage with the zero resistance.
/J The first Pinned Photodiode was
£_ i invented by Hagiwara in 1975 to

JPA1975-127646 Fig. 7 JPA1975-127647 Fig. 7 achieve the electric shutter function.
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