INMAF/TOvR A IINDE
IZ L AEMS /B EetE S Bl

= B Eimf F R KRR
YEBIRE
N ERERRE
IJ. —ER




o O

INAFADF/TH/80—

ZMATS

TEEARDELGLIERFER
DF/EYbF/ T4 DIEER

BFILAVFOERERE

EEFTEEAN AL VB
WME. AT INGE

DNAEEE S
h—RoF/Fa
—JERE -5l

HEFIIUORE
SET

20—F42%5
ZEAEY

+I/ NI L
BEFHFHEE




INAFDF/T9/BO0—%FATS

DNAE &5
h—RF/Fa
—JERE -5l

EEEBOEGLERFER
DF/Eyksa

B G
:
.F. \ g

HEFIIUORAE
QET

F/TLIZFO=X

TINTXEE D
P A 4

BFILAVFOERERE

:’5"/“7&
WEBE. ANITAVINOE




EYAE - NA A

E—h—ArSRAM)—

ilg_

+/HF

Hif/a—r=o i |

EFIE
FINAR

EFRVMLESI

2FIETS, OV

E E'.ﬁ‘ﬂ’ﬁ%ﬂ I:d'/ P‘J FEE?IJ

BTETEMEE

5 EFHIERBEL
JV: R BRyrEsl

Yy R



: BNP
Bio Nano

SN E TIREH IS MEEZEH T E>EFT/NAXF—I A —Fk

DNAEEE S
h—RoF/Fa
—JERE -5l

EEBRDOELGLIERFEHR
DF /LTI T4 DER

HEFIIUORE
SET

20—F42%5
ZEAEY

BFILAVCOEEERE

BEFITE FINTh
WH. AT AE ETHFHE




TS5RAF>

Fe2* Co 2*_ Ni¢*_ Cr?*_  Cu?*

TS5R+IM4FR
AZ>DZERRN
s

CdSe. ZnSe.
FePt

EVEBEM AT EERAL- T /RFER

MK 7x1)F> ,Dps
AV Fa— K : TMV, TRAP

BNP

Material | Work function (V)
Mn 4.08
Zn 4.33
Fe 4.60
Co 4.97
Au 5.10
Ni 5.22
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INAAZIRT)E— 3> DH: CdSe

Slow chemlcal reaction system utilizing (CH,COO)2Cd & Selenourea

Apoferritin Ammonia water

0.5mg/mL pH-adjust ~8.0
1-3mM =€

(CH,C00) ,Cd !
” N

40mM NH, NH,
CH,COONH,

Overnight
reaction

200kV FE- TEM




BNP

TEM images of CdSe NPs

synthesized in the apoferritin

£
-

without staining

Stained by aurothioglucose

Apoferritin
Cavity
°© Cd?*

CdSe NP




A Gallery of the synthesized cores BNP

Ni Cor -CoPt.
. *Several
. compound-
semiconductors
*Cu (OH)x
*Zn0O

Cr Core InOx Core CdSe Core

TEM images were taken with aurothioglucose which could not stain the cavity.
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BN

PBLH method Ferritin solution
Ferritin 20-40 £ g/ml ———

+20mM phosphate buffer o o
pH5.8 +20mMNacCl

/
o. 90 O O
Op g0 Oy O

PBLH injection
(* PBLH; Poly-1-benzyl-L-histidine)

2D Xtal
ferritin
molecules

el

Si wafer treated under —

HMDS atmosphere.
Hydrophobic surface COBEEEEEEEEEEE855




BN

PBLHE CIEREI SN =2 N\ D E 2R it &

200nm

VYOV ER EICERES
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10%2/cm? ® 7nm dot



Domain size
SEM image of ~lygm x lpm
a ferritin array
transferred
onto Si surface

1012/cm?

® 7nm dot

Yamashita, I., “Fabrication
of a Twodimensional Array
of Nano-particles Using
Ferritin ” Thin Solid Films.
Vol. 393 (2001) 12-18
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TEM image of Bio nano dot capacitor

Al-electrode

Si substrate
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Capacitance /pF

Capacitance /pF
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Frequency: 1M Hz
Electrode diameter: 100 um
Delay time: 0.2 sec

Step voltage: 40 mV
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V5 change in CV curve

\ Py
i p-Si(100) /_
-8 <->+8 AV =275V
| -3<->+15 i

O !
8 6 4 -2 0 2 4 6 8

Gate voltage / V

Core: Co30,

Substrate: epi p-Si coated w/ PEI
Tunnel oxide: 3nm thermal oxide
Tox 1 20nm, ¢ : 100 pm

Freq.: 1 MHz

Retention time
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DNA anchor

Array of

CNT:
BHEFAS Dr.Shiba
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Multi-value

Nano column

floating memory QW-laser
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