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The last decade of the century has seen the birth of the brand new field of nano
scale science and technology (Nano ST) which includes nanobiology, nanoelectronics,
nanomechanics, nanomaterials, etc., The term nanometer, referring to the scale of
physical size,has led to a completely new way of thinking on how to make products
tailored to our’ requirements with ever finer precision. The ultimate goal of Nano
ST is to manufacture products that possess unique functions directly from atoms or
molecules. This will dramatically change our modes of production and living cond-
itions. Nano ST will become one of the most important high technologies of the next

century.
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HEREREERBME T ES G EENA.

HEAEEE., DHEERBASENSESE
5nsack REMSRETEX. RARTRER
SFT. BERENERFERSBEOTHE
oA REBHEIKRENSE B E B,
Mo o4 B0 s & fufE G R A, XTmEm
BN ERL T flE X ROME".

material

1) J. L. Marshell et al., Grant Proposal of Nano-

structure Materials Research at University of
North Texas, (1989).

e 67



3. &% (nanobiology)

A 21 i d @A Enity, REY
P, BIEM Nano ST BN SEHE futk, Na-
no ST W~ EEBHEETIN RAEYER
B, wmREJLEREABHRN “ALpTnRiE
THRI" BRI AE ¥ R AE, F8 4 nanobio-
logy RIR Lok REE b 5 FliX S oy 2 B A
RIFHIART., EHRIEY RONBKREKS:
(D) EHARRE LT HREDRS FHMA SR
RESTHEEREER , X R{URE nanobiology
RENAREDERBOEM; (2) EHXR
BE L IREUE A L SR R N B B FE B
R STM FK134H M B Fn4n Mo 28 2% T ro 4
B, FAHORE R F R (SPM)lE T XK
AHE R, BB BAHE R (nano-senser)
KRR ik (b R BLRIL 308 B RTEAL i A,
(3) HKHLEA (nano robot) BIRKEI: ik
R FIb EE MR AEARNEY S T
3, FI R 20 FhEEE BRYE 2 [RURE 3 e 4 AR ERIR Bk
%, ARTBNERR, $—R~MN nanorobot
HRESBAFHERRRE LRk HE %
BRBEN=REH, RETHERAEEE
DEERIEMNLAR", FIFNLE AR % 55k
(BHRFABLEMEIHEE)L.BR USRS
KPS| LI RE I E B R, DL
BOE—REFREIRNEERER. BT
REF R RN A~ MRS B AW,
FAgESHAETIZ(REHBENEERS)
BEE, E—RKIEBAZEDRSE (Il
) MNRAE(WERBNEINHEE, X
B ARBFEANR ARG XL e BB
ANEANERMEN, EFIE2 R EHE, Bl
By L R Rt e, T RO I B K AR B I AR YD , B
BAREEHRE, REBAM, BBNE_/
nanorobot N M RBEEEME T, S THRER
H—EIHHEW nano REWBEER, —4IF
UEZEEENPFREAMPOBEE, B
DNA B} RNA FBMREHE BEFBEIIME
REE K. EHEXM nano HEE[/HBUERE
BRIAY 6N, HEHREF, E=/ nanorobot

s 68 o

WREH nano BT HEALK, WANKIEN
HAERASEREINGORER, BITA SRR
BT AR, FAHER—ABEE
FE & MR

4 SR TIE. NM¥

EASEMBBARR, Sk TREIRE
HRAT DBy, B3 F1 R AL B4R
REBLURPAKEEBED STM E—K &N
%[15].

MADRERHEHHEZIAT am HHK
BITEAL, —FRE TRMDIXM Yoshida R
%, 28 lnm BEALMER 200mm/s K3ERE)
BE, B—MEETELREENRBFER
BHRETERRA (Inchworm) 3B, BHIEAL
WERE FEE 1nm,

M¥EHE STM HE, TLRRE—RIIK
AR STM HEBULAE 3), HWMEERIIR
KE¥ R, F/RER T /R ST T AORTT

STM & ik LA

ALY

B3 ETHASHRERFHE ;AN STM BuEhHC

INEFIRM STM R BHRHNIRAMER TR
§i48 (BEEM), #—H &EENEA LAB
HT R/ R, 2 LR B LA am, 3K
—B AR FEE, EIERNZHHKERH ST
FEMEH, URERLERORERELA
HREEREEBREL MRS, EoNEE
BEEIN, RIE STM gaRzH—MEF, #
RRIFTBENER, Hit STM BHKIE

1182 3



MREENEE S —,

5oh, EABBARBIIREER FRART R
RN THERFEY, SR FRL M
SRk, o RTRATISREEST RE M, XEER
nm FEBRFFE, RGTHEOITE, BRL
ELFHANERY", BEREELkLy.

A, Rk Nano ST RYMHRB2EEIAR

Nano ST MIBEASEEERETIAREMN
REBE, R R E iR, & 4 BET S
9% Nano ST MXMEFMBERA, W 60%
PLLEBY Nano ST WM AT STM T4 #7
BA.

Nano ST UG EZR M BERELE, Nano
RHURIEIR U RR R RN RS, ZREER
32T Nano HFFEdils, FRTHME. IBM
RERBRENNEARASERANSE5HE,
HAKIT T BRMOEF BN Nano ST R
MR, B 1985 B, EHAWRLREIEAR
(JRDC) WIHET, BT T &k ROTFF IR
5% (ERATO) #RI,3t 14 MR, B R
kN4, BEHERRTHE TRE., EEBHF
EW RSN TR Nano ST B3, 3
BA 350 ZRACRE 128 MAFED, EREAN
TRER LB 1992 F%H 17 ANTAE, BOrrs % 12.8
BHIE,BNESFIESR WL TF IR
MRS N A E T AR R,

#50 [ ]

B (Mbss.et) [ ]

BER R
W& Es X(EXAFS,#ij4t) |

LR I
®TH, TEMbag 2
EcE 880 |
1 L | | 1 1 1 ]
0 200 400 600 800
%

B4 &3 Nano ST MEXER

ERE, 1990 £ 3 FEEhER#EREEL
RARFAFTHRERTIOSE, RBEHK
MR - NE RIS R, B A
Nano ST &, MPMRIEAMEBHE
M, ERAEERIR, ME 21 k48, Mk
BRRITE RN —RFIIRE R E H &, R
MNEBEREEZNFRMFAT., EARHE
b A REHESRON R B EER TR
SERAT, BN REREITREHAR
3k L.

M AXEBELR DB R BB )
L

g, 5, KERRBEEER RAFEEHREY
W% » 7E H — Bt

[1] G. Binnig, and H, Rohrer, Appl. Phys. Letzer, 40
(1982), 178.

[2] P. K. Hansma et al, J. Appl. Phys, 61(1987), 1.

[3] HRMES,EHK-12-9(1989),714,

[4] Jr. T. P. Beebe et al, Science, 243(1989), 370.

[5]'I . G. Arsott et al, Nature, 88%(1989), 484.

(6] R, MR K8 ,3(1989),11,

[7] Li Min-Qian et al,, in The Nuclear Structure and Func-

tion, eds. by 1. B. Zbarsky, J. R, Harris, Plenum Pub.

Co, New York, (1990), 285.

Li Min-Qian et al, J. Vac, Sci. Technol, BI(1991),

1298.

Li Min-Qian et al, Annual Report, Shanghai Institute

[8]
(91
v 69 o



FERF R —RmERE_RERN
=RERRIBR B BB X

#

F

(MEARYER, LR 200433)

B TR0 RIT R I AT BOETFRGT— A MR, KAXAETFRRRBERD L EXESHEZ A
GATERET L RBRERY—-REBWET BN, VRTAERE-_BENZRENERRE, A4S
HEUESRTIANXSRERY, AXLURMRENEARIXAHNETH4-ENIBERAR

Ek#I.

The principles of quantum resonant tunneling diodes and transistors are discussed
based on the concept of resonant tunneling of electrons through a double barrier. A
prototype of such quantum devices which can operate at room temperature is reported.
Potential applications of these quantum devices as functional devices are also briefly

discussed,
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