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PNPN junction Transistor type Pinned Photodiode

Visit https://www.j-platpat.inpit.go.jp/ and put the patent number 1975-134985

File  1975-134985  Filed 1975/11/10 Japanese Patent 1975-134985
Public 1975.058414  Public 1977/05/13 Hole Accumulation Diode (HAD)

Grant 1983/10/19 F. 6
Patent Claim in En‘Iish Translation 18- £ 0...¢ S

. e N :L’c Potential
(1) In the semiconductor substrate (Nsub), the eE 2L 1% “1“‘

P 3
first region( P1) of the first impurity type is A voi, T
formed, (2) on which, the second region (N ) UP ( Front Side ) = Down ( Back Side )

of the second impurity type is formed. (3) The
charge (e-) from the light collecting part (N) is
is transferred to the adjacent charge transfer B
device (CTD). (4) Both are placed along the main o eoemerhrre. o1
surface of the semiconductor substrate. (5) In the

solid stare image sensor so defined, a rectifying s$io2

Emitter junction ( Je ) is formed on the second Vsub ¢

region (N) of the light collecting part (N) . And @1 e Nsub :

(6) Collector junction ( Jc ) is formed by the VoD ¢
second region (N) and the first region (P1), forming P e
a transistor structure ( P2NP1 ) (7) Photo charge is
stored in the Base region (N) according to the
illuminated light intensity, and transferred to _r
the adjacent CTD. The solid state image sensor so
defined is in the scope of this patent claim.  VOD may be grounded. ;o |
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SONY AIBO 2nd Generation, ERS-210

Future egratiBus Sony original HAD
AIPS <« 8 CCD & CMOS camera

processor

Future
AIPS
camera

Remoter Computer
For development

Parallel Port

: P . Hagiwara
: 9 i Diode inside

meter

Logical Hardware Block Diagram
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P+PNPP+ % €3 &' Buried Pinned Photodiode # 1% L 1:
Kilnf 8% CCO Image Sensor (JAP 1975-127647)
. Vi

EARHA CMOS Image Sensor (2020)
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Sony original 570H x 498 V one-chip FT CCD Image Sensor with Pinned Photodiode, July 1980

On July 1980, Iwama Kazuo at Sony Tokyo Press Conference and Morita Akio at New York

Press Conference announced the one chip CCD video camera with the 8 mm VTR in one box. l@ 1?” m *
See the Original 1978 Publication of the Pinned Photodiode Sensor v leagth (am)
Y. Daimon-Hagiwara, M. Abe, and C, Okada, “A 380Hx488V CCD imager with narrow channel i sm
transfer gates,” Proceedings of the 10th Conference on Solid State Devices, Tokyo, 1978; F'sun 13 nl R”pom Of 'h'
Japanese Journal of Appllied Physics , vol. 18, supplement 18-1, pp. 335-340, 1979 P+NP junction Pinned Photodiode (PPD)

High quality picture of SONY CMOS Imager is also based on SONY HAD ( Pinned Photodiode). | with the QX“".M blu. ll‘ht “mmww
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128-Bit Multicomparator Chip designed by Caltech Students and fabricated by Intel.

Ref: IEEE Journal of Solid State Circuits, VOL.SC11, No.4, October 1976
Prof. C. A. Mead and Yoshiaki Daimon Hagiwara
working on the silicon chip design at Caltech in 1972

” TEEE JOURNAL OF SOLIDSTATE CIRCUITS, VOL. 3C4 1, NO. &, CCTOMR 1

128-Bit Multicomparator

CARVER A NEAD, RICHARD D. PASHLEY, mtwsea, tzez, LEE D. SRITTON, YOSHIAKS T. DAINON,
AND STEWART F. SANDO, JR., wimsen, mzx
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128-bit Multicomparator chip, designed by Hagiwara
in 1972-1973 and fabricated by Intel PMOS process.

=)

SR i IR B iy L R Bt

Bide or 2o wmaciated logc of heir own. A grest tmprose-
ment b s dtsation can be made by devdloping periphend
loge wrdns.  This would aliow each peripherdl 10 sccomplih
1ts own intemal processing and s seduce CPU honsebenping
Ovties. This pager describes 3 128-0t malticomparaton Bat i
Oeugned Lo perform Be pasch-sort function

-

The Mock Sagram of O sl ticomparnior bt shows in Pig. 1
The chruit conssts of twee Independently clocked st
dysambc il gt with msociited EXCLUSIVENOR gal-
g s operaticn, the device indicwes & maich betwoen the
date word and O samasked bits of the hay wood. The multh
comparstor (s losded with & key woed by sertally Shifting e

Mansmrtge oesiond Naseh 15, 1976 revimnd Joly 14, 1998
c:’?.uu-u-o-mh-ndvm.m

Tl 3 Poniile sommetions of mubtoompunier. (4) Cocniel. ()
B bl word ww

mak regater. Magiong dliows the multicompantor 10 seath
for Bt sting of vanylng lengih and composition. For example,
sweme I ln secemacy 10 seach for all wouds coatainleg »
wpecific 113040 code. By entering the 113048 code in the ey
reputer 358 masghing oot the test of Qe Comparator, the maltl.
comparstior i conformed 1o search for this code wherever 2t

compend In bit pasalel with the samaded bt of e key
word m Dy pan Seough e duta mgeter. When 8 match
found, B conpanm output goos Mgh.

Large o be of Qe 12000
chcuin. Caxcaded [Fig. 20)], the comparator can be waed o
search for words lengee Gun 128 bt By implementing meith
compenton i paniid [Pg. 200)], » wosdensal, o pecaliel
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