http://www.aiplab.com/

Super Light Sensitivity Feature Yoshiaki Hagiwara
@ Hagiwara at Sony 1975 ( JP 1975-124985 ) SONY HAD Basic Patent Hagiwara at Sony
CTDT Proposed in 1975
| P I N Pweil | Nsub |_g v/ 0 tr!e PNPjunctiqn type
s i Pinned Photodiode
with the VOD function
@Yamada at Toshiba 1978 (JP 1978-1971) VOD Patent Wthh iS |ater ca"ed
— Hole Accumulation

Light | NI[P , Nsuo |_gV.  Diode (SONY HAD).
> T we Toshiba 1978 VOD
Photodiode and

@shirai & Teranishi at NEC 1980 ( JP 1980-123259 ) Buried Photodiode Patent

co NEC 1980 Buried
: Depletion Photodiode
I P I N l Psub were actually invented
Light | | _-l. by Hagiwara in 1975.

12

Slide 12

Hagiwara at Sony Proposed in 1975

the PNPN triple junction type Pinned Photodiode

with the vertical overflow drain (VOD) function

which is later called Hole Accumulation Diode ( SONY HAD ).

In Hagiwara in his 1975 three patent applications, Hagiwara described the four
basic and important features of the triple junction type Pinned Photodiode.

They are (1) very excellent short wave blue light sensitivity (2) in-pixel vertical
overflow drain function (8) the completely mechanical-part-free electrical shutter
function because of the no image lag feature of the empty potential well of the
complete charge transfer operation (4) the pinned P+ surface hole accumulation
layer with no surface dark current noise and (5) the Global Shutter Function
Capability with the Buffer MOS capacitor memory.

Toshiba proposed the 1978 VOD Photodiode and NEC proposed 1980 Buried
Depletion Photodiode. But they were proposed after Hagiwara 1975 inventions.



