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This Japanese Official Invention Acknowledgement WEB site, written in Japanese, says, 

 

(1) The vertical Overflow drain was invented by Yamada-san of Toshiba in 1979. 

(2) The pinned photo diode was invented by Teranishi-san of NEC in 1979. 

(3) The back-light illumination image sensor was invented by Suzuki-san of Sony in 2001. 

 

But Hagiwara believes that 

 

(1) Hagiwara invented in 1975 the vertical Overflow drain ,   NOT Yamada-san of Toshiba in 1979. 

(2) Hagiwara invented in 1975 the pinned photo diode,  NOT Teranishi-san of NEC in 1979. 

(3) Hagiwara invented in 1975 the back-light illumination image sensor, NOT Suzuki-san of Sony in 2001. 

 

Which one is the truth ?    Please judge for yourself.  



   Yoshiaki Hagiwara visited his friends in Sony Kumamoto Technology Center on November 19, 2018. 

 

        

    



https://electronics.stackexchange.com/questions/83018/difference-between-buried-photodiode-and-pinned-photodiode/83025 
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****************************************************************

   Evidence that Hagiwara invented the Pinned Photo Diode in 1975.

　　 　　　　Yoshiaki Hagiwara, Ph.D. 　IEEE Life Fellow　

****************************************************************

Evidence that Hagiwara at Sony is the true inventor of the Pinned 
Photo Diode is given by the two Japanese patents Hagiwara filed in 
1975 at Sony, Japanese Patent (1975-127647) and (1975-134985). The 
evidence is described in details in these two Hagiwara 1975  patents. 

In 1978 Sony announced a new video camera in Tokyo and New York 
Press Conferences at the same date, one held by Sony Chairman Akio 
Morita in New York and the other one held by Sony President Kazuo 
Iwama in Tokyo at the same date in 1978. 

The video camera announced in the two Press Conference was built 
with the Frame Transfer CCD image sensor with the Pinned Photo 
Diode light detecting photo sensing picture cell structure that 
Hagiwara invented in 1975, which has a very light sensitivity, a very 
low noise and a very low image lag features. 

The figures N0.1 thru No.5 in Hagiwara 1975 patent (1975-134985) 
explained in details an example of the interline transfer CCD image 
sensor application with the Hagiwara invented Pinned Photo Diode.

Sony engineers, after the 1978 Press Conferences in Tokyo and New 
York, worked hard for, and succeeded to acquire, the production 
and the reliability technolgy of the CCD video camera of the interline
transfer CCD image sensor application with the Pinned Photo Diode 
light detecting picture cell structure with the vertical overflow drain
function built in each P+NPNsub junction (thyristor) type PPD.

With the diligent SONY engineers efforts, SONY could produce the
portable Passport size Compact CCD image sensor video camera, with
the Pinned Photo Diode (PPD) that Hagiwara invented in 1975. 
And at the same time, Sony filed a trading name officially, which
is the SONY Brand Name of " Sony original HAD sensor " . 
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With the help of the Hagiwara invented Pinned Photo Diode, which 
was now called as " Sony original HAD sensor " with the strong 
SONY original sales features of high light sensitivity, low noise and 
no image lag characteristics, Sony could become soon very dominant 
and strong over the world consumer video camera markets. 

The feature of no image lag characteristics in the Hagiwara invented 
Pinned Photo Diode is explained and shown in details, as an example
application case, in the figure No.6 of Hagiwara 1975 Japanese Patent
( 1975-134985 ) and also in the figure No.7 of Hagiwara 1975 Japanese
Patent ( 1975-127647 ) in details.

Hagiwara 1975 Japanese Patent ( 1975-127647 ) proposed a Back Light
illumiantion type light detecting photo sensing picture cell structure 
with the buried layer type photo signal charge storage. And in the
figure No.7 of Hagiwara 1975 Japanese Patent ( 1975-127647 ) was
shown clearly how the signal charge in the buried storage layer are 
trasfered completely to the region under the charge transfer gate
formed on the front side of the silicon wafer. This means clearly
the light sensing picture cell structure, which is now worldly called
as the Pinned Photo Diode, has the very important feature of no 
image lag characteristics. 

The patent claim descriptions and the patent figures for possible 
patent application examples given in details in these two Hagiwara 
1975 Japanese patents ( 1975-127647 ) and ( 1975-134985 ) support 
the fact that Hagiwara is the true inventor of Pinned Photo Diode.

In conclusion, it is a clear cool fact that Hagiwara at Sony is the true 
inventor of the Pinned Photo Diode. The Haiwara patents claims that
the light detecting picture cell structure ( now called as the Pinned
Photo Diode ) can be applied to any kind of charge transfer devices
(CTD) which includes the BBD type, the classical MOS type, the CCD 
type and the modern CMOS image sensor type charge transfer 
devices.

Hagiwara proposed the Pinned Photo Diode with  P+NPNsub junction
(thyrisor) type light detecting picture cell structure with the vertical
over flow drain for the first time in the world.

ページ(2)



A03_Hagiwara invented the Pinned Photo Diode in 1975.

Moreoever, Hagiwara proposed in the Japanese patent application 
example of figure No.7 of Japanse patent (1975-126747) the Back 
Light illumination Pinned Photo Diode (PPD) type Light Detecting 
Picture Cell Structure for the first time in the world.

Moreoever, Hagiwara proposed in the 1975 patent application example
of figure No.4 of Japanse patent (1975-134985) the Schottky Barrier 
type Light Detecting Picture Cell structure in the Interline transfer 
type CCD image sensor applicaiton for the first time in the world.

However last year Hagiwara learned a very surprising news :

**************************************************************
　　2017 Queen Elizabeth Prize for Engineering Foundation.
**************************************************************

The winners of the 2017 Queen Elizabeth Prize for Engineering 
Foundation were : 

 (1) George E. Smith for the CCD image sensor invention

 (2) Michael Tompsett for the CCD image sensor development.

 (3) Nobukazu Teranishi for the invention 
     of the pinned photodiode (PPD) and

 (4) Eric Fossum for developing the CMOS image sensor.

 **************************************************************

Hagiwara, as the true inventor of the Pinned Photo Diode, got 
really surprized at the announcement that Teranishi was awarded 
for the invention of the pinned photodiode(PPD). 

And many SONY dilligent engineers working for the compact digital 
CMOS image sensors got really surprized at the announcement that 
Fossum was awarded for developing the CMOS image sensor. 
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The truth is that Teranish did not invent the PPD. Teranish only 
published in his 1982 IEDM paper the image lag free interline CCD 
image sensor with the PPD light detecting photo sensor structure 
that was invented by Hagiwara in 1975. Hagiwara 1975 patents 
clearly defined the image lag free interline transfer CCD image 
sensor as an application example in his 1975 patent claims. And
the first image lag Interline transfer CCD image was designed by
Hagiwara and developed by Sony deligent engineer team  in 1980 
with the transparent electrode type MOS type light detectiong 
structure with CCD charge transfer mode and with the lateral
overflow drain function. 

 Fossum wrote a paper on "Active Pixel Sensors: Are CCD's 
 dinosaurs ?" , in Proc. SPIE, Vol.1900, pp.2-14, 1993. However, 
 the three transistor type active circuit was already invented by 
 Bill Regitz of Honeywell in 1969. This active pixel sensors was 
 not Fossum invention. Fossum actually did not develop the 
 active pixel sensors  either. Sony dilligent engineerings did.

 Hitachi MOS Image Sensor Engineers and Intel MOS Process 
 Engineers all knew that eventually scaled down MOS Process 
 Technology will conquer all other kinds of Process Technologies 
 including CCD image sensor technology because of the power 
 consideration and scaled down dimensional advantage of CMOS 
 process technology. The three transistor CMOS active picture 
 cell was already invented as, since the three-transistor circuit 
 is identical to, the three-transitor circuit of the DRAM cell with 
 the active source follower type current amplification. Fossum 
 was just a commentator in his SPIE 1993 paper above. Fossum
 was just emphasizing the well understood fact and speculations 
 that the original image sensor experts all knew in 1970s. Fossum 
 did not invent active pixel sensors. Peter Noble did. Fossum 
 actually did not develop the active pixel sensors himself either. 

 Sony diligent engineerings developped the active pixel Pinned
 Photo Diode type Light detecting photo sensors  for compact
 digital CMOS image sensors with the Back Light Illumination.

 **************************************************************
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Fairchild_to_Sony_Patent_War_1991_to2000 

   



  

Sony_Top_Managements_finally_acknowledged_Hagiwara 

   



  

Fossum 2014 fake paper attacking Hagiwara Patents 

          



******************************************************************* 

Questions by Prof. Albert Theuwissen were :   

 

- who invented and developed the stitching technology  

     for large area image sensors ? 

 

- who owns the world record in low-noise  

    in the voltage domain for CMOS Image Sensor (CIS） ? 

******************************************************************* 

 

Hagiwara believes that  

 

Hagiwara invented it, in the Japanese 1975 patent ( 1975-134985 ) as the P+NPNsub junction 

( Thyristor ) type Light Detecting Picture Cell Structure, and Sony diligent engineers, including 

Hagiwara, developed, the stitching technology for large area image sensors. SONY called it as 

the SONY original HAD sensor technology in SONY business. Naturally, the technical world 

did not use the SONY business Brand Name HAD, and called it by another name, the Pinned 

Photo Diode. But the Pinned Photo Diode and SONY original HAD technology are the same 

thing, both invented by Hagiwara in 1975. 

     

At least, Teranishi did not invent the Pinned Photo Diode.  

Hagiwara is the inventor of the Pinned Photo Diode. 

    

Sony diligent engineers developed and now Sony owns the world record in low-noise in the 

voltage domain for CMOS Image Sensor (CIS） with the Pinned Photo Diode with the Back 

Light Illumination, that was also invented by Hagiwara of SONY in 1975 the Japanese 1975 

patent ( 1975-127647 ). 

 

At least, Fossum is not the inventor of the active image sensor picture element.Peter Noble is 

the inventor of the active image sensor picture element. http://www.pjwn.co.uk/ 

 

In the Fossum 2014 fake paper, Fossum attacked Hagiwara 1975 patent with lies, insulting 

Sony and Hagiwara honor and pride on purpose. I could not understand Fossum motivation. 

But I am now convinced that Fossum wanted Fossum himself to be recognized by the world, 

with false explanations on Fossum friend Teranishi as the TRUE inventor of the Pinned Photo 

Diode, NOT Hagiwara.  

 

Fossum wanted to convince the world that Fossum himself developed the modern CMOS digital 

camera. But now I understand that Peter and SONY diligent engineers, including Hagiwara. 

This is not fair at all. It is all lies. The world should know the truth. 

 

 



Until last June I did not know what is the Pinned Photo Diode. I knew SONY HAD. But I did 

not know myself that SONY HAD and the Pinned Photo Diode are the same thing. My friends 

in Sony informed me that Teranish received awards from Queen Elizabeth and Japanese  

Emperor as the inventor of the Pinned Photo Diode. SONY diligent engineers were not happy 

at all. So I began to study what is Pinned Photo Diode last June. Then I found the Fossum 2014 

fake paper.  

 

Besides, SONY won the SONY-NEC Patent war by Hagiwara 1975 patent against the 

Teranishi1979 patent a long time ago. So Teranish should know that Hagiwara is the inventor 

even though Teranishi published his work in IEDM1982. Teranishi work was just a copy of 

Hagiwara 1975 patents that defined as one example case of Interline CCD image sensor with 

the complete charge transfer mode ( no image lag ) P+NPNsub junction type photon detector 

structure, which is now called as the Pinned Photo diode. 

 

But it is now more than four years after Fossum 2014 fake paper publication. I found this fake 

paper, really too late. I was very, very late since I do not belong to the image sensor community 

any more.  

 

Yes, with my interests in the intelligent image sensors included, but my current major interests 

are in the AIP (Artificial Intelligent Partner) systems, including AI software and AI digital 

circuit system applications.  

 

I try to be calm, but cannot be silent. I feel that the world should know, at least, what is the 

truth. I don’t think I can change the past history. But people can learn the truth anytime, now 

and in future. Yes, many people contributed. Their diligence and efforts must be much worth 

recognitions. 

 

******************************************************************* 

 

http://www.aiplab.com/Hagiwara_at_Sony_is_the_true_inventor_of_Pinned_Photo_Diode.html 

 

http://www.aiplab.com/Story_of_Pinned_Photo_Diode.html 

 

http://www.aiplab.com/ 

 

******************************************************************* 

 

 


