Joboootgtdtgooobboodgdd d
HREENEN

] [

gd g

oot obboooobobbog oo

gd g

oo obbuoooooboun g

1 0oon

gooooOoooooo(s)yooooo
gobooogboogaobboobon
goboooooooooMos ooooono
gbobbbboobbooabdoobodgbo
gbbooodooboooobobbbod
oboodo1onmbocgooooboonaoMos
guotbooobdooooobabobboo
gboodadadg

Oodoboooooodooilgilioog
ggboboooooaboobobooobobon
goduoobooboooboooboobod
000000000 00WMO0o0O00oo0n
goodobobobbbboogbbbbo
goguogobogbodgbbbobgogo
gbbobboobobbbbobboaooon
gbogbbbobbboouobboboobda
gobdboouodgbouoobobbood
gbooggboooo

goobodgoobodobobooobod
gbobogudbobooobboboobod
gobogooobobooboboboobo
gooubobooboooooobooaoo

lDopoDDO0000 1000000000000000000
10000000000000000000000O000000O0
goooooooooboooooooooooOoObbooOooobOOooDno
oooobooOoooo0oOoooooooooooooooooonoo
goooooooo0obooooOoboOooooobooooooonon
ooo

00000000000000000000
0000000000000 oooooon
0000000000000000oooo
000000000 o0o0o0oooooon
00000oOooOooMoSOOOOoOoOooO
000000000 0o0oooooooo
00000000000 00O0oooooo
00000000000000000000
000000000000000000000
00000000000000000000
000000020

0000000000000000000
00000000000000000000
000000000 o0O0oooooooon
0000000000 10100000000
00000000000 ooooooooQ
00000000000 O00oO0O0ooooo
0000000000000 ooooooo
0000000000000 0000000
00000000000000000000
00000000000000000000
02000000000000000000
000000000000 30000000
000000000000000000000

0000000000000000000000000000
ooboooooooooooooooooboOoooooobOoOboboo
oooooooooooooooooooooboboooooooo
ooooooboooooooooooOoObOODOOObOOoODO
gboboooooooO0oocOoooOooOoooOoboOoOboOb0O000O
gooooood



2 Joooogn

gobogbogbobboobbooood
goboogobobobboobobbodoodon
gbbouoodbouobouboobouaon
gogbooobbbodobobbooobgob
gbboodgobobbboobboodaban
gogbbdobdobbooouobboagon
gbobdobbobooooobooobbob
gbddouggobuooouoooboon
OO000O0oO0O0oO0ooooooooo [, 20
Ooooooooboooobooooo2n
gogboooobbooobobboadgn
goboooogoobaoobboobobn
gboboooboobbooooobooon
gogboooubdoboobooabbbobaoon
gbodboboboobbboobbbood
goodgbobbbbbbbdooodoboo
gbgboodgbooobbbobbbob
gobbbodgbbbooooboooan
O00ooooooooooooooo 3o
gobbooooobobobobooon
gbobodouboboobobobooobn
gbogouoboobbbobboobobdgo
goboobodobobooboboobobon
OO0  NODODOOooooooomMOoboooDo
gbogoobgogd
gogbbdobdoobooobbobboob
gooobbbuobdobboobbbood
gbodbbboobdodgboobbdabo
gboodgobbboobbobboboob
ggbbdooooooooobbdagado
gboboooobboobobooooao
gboggoboobobobbooobiboon
guoggdoboooggoon
goooobboobooryobboood
O00OO0booDooOoo 100 (N =17,M =10)
O0000O0000oooooooDOo a0
gboobooboboggobbbodgbon
gooboooooogoooooeMosto oo
O00oD0O0oOoOd 4uooboooopoooo
godobbobobobobobdabobbo

@ 409

Ahng—> S -

Y =5 [

RS

o
[Tp)
(b)

ELHE:/N 556656666668866655333

ES5&: KX 599449556091111117370
B - R

010000000000000o0 (eMos
O00000000oooooo)

gobooobogooooobboboodaod
gobooooobobobbobodoon
gogboboooobobooobdoboogod
ODO00oooogbooooooobooo
gooubouboobgouobooooo

3 oooouooboobboooo
ooooogon

31 0OO0O

gbooooboobbouooooooan
gogbbogbobbdoodobboobbb
goobgon

2000000000000 eaMosh
gboodobooodgoboboodgbobd
oogooooMosooooooooood
3onmI 000000 100nmOO00000gn
00000000003 O00000000
googboobooaooboboaooon
gobbooobboobbooobooon

S00000D00D00DN00ND00N0NDNOODOONODOoo
ooobooooooooOooboboboooobooooooDoOoOoboboo
pdoobooboooooooooooooooobooobooooboog
od



Oz2z00000000000000000D00DOOOOO0DOO0OO0OOOObOOOOOODD
gbogogooobobobbobobbooboboo

gobogbbboouagbboooobo

ooooopoXxorRoooooooooooo

gbooouoooooooboboboobobob
goooMosOoooooooooooonboo
goooboooooooobooooogo
gbooogboobbobobboooon
gobbobobooooobooboboo
gbboboobobbooobbbooo
gobooooooooooooo Moso O
OooboooooboboooogooboceMos
gbooboooboooooobbooo
OWTAODODDODOOooooDOoOWTAOOO M
gboogboboooboboobuobooboonoon
gboooooobooooboo
gobobooouobooooboboogoo
gboooooobbobooooooogon
OoOoowrtAOOoOOoOooooooooo
oobobboboooobooobobon
gbooooobooboobboboboo
gooooobobbbobboboobon
gogbobooboooooboboob
oboooboobooNOO0O0booooooobo

goboboodobouoooobbooooo
gubodooboobgobobabbogd
gogoooo

32 DO00DOO0oOoOoDoOOoOobooon
ogtdbobobood

000000000 MOSOOOOOOO
00000000000000000000
00000000000000000000
000000000 OooOgk 6000000
0000000000000 MOSO OO0
0D0000000000000000000
000000000000

0000000000000000000
000000000000 C, 000000
D0000000000000000000
0000000000000 €2/2C,,000
000000000000 A7T000000
0D00000000000000e00000
0D0k000000000700000MM0



Q EFfey
=R V% Yo
O : Ry MiIE

Cj :0.1aF

O30bobooboooooooooooog
oooooooboonbog

00000000000000000000
000000100000000000000
00000000000000000000
00000000000000 1nmO0O000
0000000 01aF00000O00000
0000000000 10K00000000
000000000000
0000000000000000000
00000000000000000 [7]0
MOSO OOOOOOOOODO0O000003
00000000000000000000
00000000000000000000
00 (D)0 100000 (e),) 0000000
0000 (D)00000000000O000
0000O0000¢“1"000%0"000000
000000000000000000000
00000000040000000000
00000000000000000000
00000000000000000000

1-14KRE

De D1 Dc D1 De
00000, OO0
) eM
:H.-
= 1 X o A
~
H >
EBFeMDAIE
O-O4REE
lCDOCOO0.00000CD
= x A
AR N
H >
BFeMDAIE
1-O1KKE
700000  00000E

IxRIF—
—

U410 oooooboooboog

O0000000000000000000
0D00000000000000000 Cy
0000000000000000000 ey
00000000000000000000
00000000000000000000
00 (p)0000000000O0
00000000000000000001-
10000000000000000000
00000000000000000000
N0000000000000000-00000
1-0000 0100000000000 400
00000000000000000000
00000001-00-10000000 D00
000000000000e, 0000000
00000000000000001-00-10
00000000000000000-0000
00000000000000000000
00000000000000000000



Ls*
@ eoo D @™o
QO CUmED

o
(2]
€00 ¢ mEnEROe
@ oam empocid

BET DR (sec)

-

1-04REET
10-8 DHFEEN

200 300
BERE K)

FeMAs Ky hmD1I

=_=
[= =)

U5 00ey, 000000 D, 000000
gbobbbouodgdgboboooodoboobaood
googogno

gobbooboobouobooooboobo
gboud¢tpoooobooobobooon
sudopoobobooobobooooobon
000 wsO0000%0000000000
gbbbboodbodooobobouoon
godgbdbdoobobooobdbodao
gogooobdgbobobn
godboboodgbodooodoobogo
gbooduoduaddey,00odobdooon
gboboboogboooguboobobbon
goobbogbbobooooobooon
guooogbboboboobooobooo
googooooobobdabao
gboboboogbobuoobboabo
gbboboogboooouboooboon
gogboobuobbouoooooboaon
goguooobdooobuooobooboob
gogbbogbbobuoodgbbodgobb
gbooobobobdobobboobodoon
goodbbbobooobbboooobodob
goobbbbobboouooooobodgo
goooooogd
gbogbgbooogbbobboobooobd

‘40000000000000000000000000000
gooboooooooooooooooonooooooooonogd
oooo

goboobooobobouboboboooan
ooogoboooobilooooooobon
gboobgbbooogooboboaod
gobbbodgbboobuoubboooon
gboggoodgbogooobbooood
gboogoooooboobobogbabd
gogbboooooobbbooboaoo
gobobbuodgboboboaoboobobd

gboobbooouoboboobbbbod
gogubodgobbdoouodgbooooaogg
ggodbboobuobuoobobbobd
gboogobbbobdoobbbbodbdad
OO0O0OLSIOi1o00b000oooooon
ggoooog

4 0O0O0OO

gbbboobbbbboobobodgb
gbobobogogboooboobobbn
gbogodaoooogbodgbobobdagod
goobbogobobbooogobooobd
gobooogbogooaao

oooocaMostoooboooonbooonoog
godgdbooobobooobbbbod
goguoboobodoboooobbbaabb
gbbobgbobuoubdabooaboodan
ggobodooobooobbbobod
gbbooogbbobobbaboaon
guobboogobbobboobobobo
opoooceoMosOuoonboooooooooo
ooobooobobboobobooooooeMos
ggboboboobdgboboooobbooon
gboboouooogoboooboooooo

Ooon

[1] M. Saen, T. Morie, M. Nagata, and A. Iwata,
“A Stochastic Associative Memory Using
Single-Electron Tunneling Devices,” IEICE
Trans. Electron., vol. E81-C, no. 1, pp. 30—
35, 1998.



[2] T. Yamanaka, T. Morie, M. Nagata, and
A. lwata, “A Single-Electron Stochastic As-
sociative Processing Circuit Robust to Ran-
dom Background-Charge Effects and Its
Structure Using Nanocrystal Floating-Gate
Transistors,” Nanotechnology, vol. 11, no. 3,
pp. 154-160, 2000.

3yoooo,o0o0o0,oo0ob,000,*00
gogooboooobobobboobo
ooooooboooooboowsooogy
0000, NC2000-153, 2001.

[4] T. Yamanaka, T. Morie, M. Nagata, and
A. lwata, “A CMOS Stochastic Associative
Processor Using PWM Chaotic Signals,” 1E-
ICE Trans. Electronics, vol. E84-C, no. 12,
pp. 1723-1729, 2001.

[5] R. Ohba, N. Sugiyama, J. Koga, K. Uchida,
and A. Toriumu, “Novel Si Quantum Mem-
ory Structure with Self-Alighed Stacked
Nanocrystalline Dots,” in Ext. Abs. of Int.
Conf. on Solid State Devices and Materials,
pp. 122123, Sendai, Japan, Aug. 2000.

[6] A. Kohno, H. Murakami, M. Ikeda,
H. Nishiyama, S. Miyazaki, and M. Hi-
rose, “Transient Characteristics of Electron
Charging in Si-Quantum-Dot Floating Gate
MOS Memories,” in Ext. Abs. of Int. Conf.
on Solid Sate Devices and Materials, pp.
124125, Sendai, Japan, Aug. 2000.

[7] T. Matsuura, T. Morie, M. Nagata, and
A. lwata, “A Multi-Quantum-Dot Associa-
tive Circuit Using Thermal-Noise Assisted
Tunneling,” in Ext. Abs. of Int. Conf. on
Solid Sate Devices and Materials, pp. 306—
307, Sendai, Japan, Aug. 2000.

oo doodd

gd: od 0O

gb: obbo obbodoboobood
g bood
gogbbouooodgaboogo
gboboogbobbobbobobobobob
godobooooagoon
gobboooboboooobooooon
goooboboogoogoo
gogoboooooooo
ogoi198ibo0onooooooooooo
gogbobooboooogooo
oop01981000nouoooooonoog
oonoeo7oooooooooonD oo
goz200100000O

gd: g O

gb: obbo obbodoboobood
g oo

gobobooogooo
oobooooooooooooooolLes O
UORFOOOADOODOO
gouodboobbbooooooobon
ggoi9vo0oooooOooboOoOoooon
goo
goblovooouooooobooonoOd
goneo4iogooopoooooonD oo

gz2001000000O

Opop0200100(0)00000O0O0O0OO
gobooogn



