E13EH FToiy %) %l ¥ ES) L i Vol.13 No.6
1999 4 12 B CHINESE JOURNAL OF MATERIALS RESEARCH December 1 9 9 9

BHBETRBFRATESEE
15 BB

WMXE HFEHLE SEE KER HBEHE #ELR
(dexA2)
L3+ pu
(FEE LR ESYEIRLRE)

 E REEYRERBEEASWRENE Schill Ml BEEN 8, 2 STM R KRR TR
THEEEAT 10'%bits/ cm® HATEEREEN. K Uv-Vis . X SLMUBEGHMTSH 6
BEWRT TRE AR FASI-RINE T TSI,

XWiE BUEFFLHH RHEE

£3E  TBI81

ULTRA-HIGH DENSITY DATA STORAGE STUDY
OF ORGANIC ELECTRON TRANSFER SYSTEM
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ABSTRACT Thin films of m—NBMN/p—DAB complex and N—(3-nitrobenzylidene)} —p— phenylene-
diamine (NBPDA) were used as storage media by scanning tunneling microscope (STM) technique.
Data marks of 1~2nm in diameter were written by applying voltage pulses between the STM tip and
the substrate, which corresponded to a data storage density of over 10'?bits/cm?. DFT quantum
chemical calculation was carried out to discuss the possible mechanism of the recording process.
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BRAFARE, AR RE R FEEE. HETEFRAKRME T2k [ BBy e
G ET B AL T C BB TR TGS, &R (M, M=Ag, Cu %)- PUEHEX =
KHEZEER (TOCNQ) BB A AR A R RABEEM A 1. mmeyss O f /i STM
7E Ag-TDCN(2,4- —RAEH K, toluene-2, 4—dicarbamidonitrile) & A 50nm 27 5. &+
—% U W TUZRERARBNE /| S &S ER T4 K, S8F2K TONQ
BB EEEE Y, BARFMBEEIRERE, fBAF] 4x107bits/cm? BFERER .

A R A E) A 2K X 8 (m-nitrobenzal malononitrile, m-NBMN) 4E 3 8 F 3% i,
Xt ¥ (p-diamine benzene, p-DAB) {E XN HF4 R, AEZSNBMEHRBHERESYHE
fiE, Bk STM fk g EFFAE LI SE B T KF 102bits/cm® FIBEFE (5 81068, R PER
— R B T4 1 5 ARG 68 Schiff B N- (3- WIEEE L)~ A B (N-(3-
nitrobenzylidene)-p-phenylenediamine, NBPDA) {E M 7EfE/ . BRI EAR K 1.4am WD TA,
N EEKRT 10%bits/cm?. A X HAWREMTH Y BRI ES TEMREKRER, 3t
FEI ARG RAPE =5 FARRFT T R AL 3 T ol RERS sl
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Fig.1 UV-Vis spectra of alcohol solution
2.1 m-NBMN/p-DAB of p-DAB(a), m-NBMN(b) and m-
¥ m-NBMN . p-DAB 4} 5iBCH| 2 BiE NBMN /p-DAB(c)
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Fig.2 I-U curves of m-NBMN/p-DAB flm Fig.3 60nmx60nm STM image on m-
before(a) and after(b) the voltage pulse NBMN/p-DAB thin film with recorded
applied by STM marks
2.2 NBPDA

B 4 434 7 NBPDA SA{Af s E. GERToEMA SRSYRE: «=0.9601nm,
b=1.0229nm, c=1.2697nm, $=110.33°. HP @M PEEMW40F. FHZEH R

f STM 3 NBPDA A BERITEMIFTESENH L FMETR. BB/MM 5 frri STM
EHig. BRI RMRSNEPIRMBEEERGH®E. E34 1.4nm, F4RE 2R S FE
W4y %7 Onm, IR FEHE®BE X 10" %bits fem? 1L L.

A 6 B NBPDA fiEE) BOE4B =4 THEBIEHN, 4 TiERA T4 FTENSRTEE
FEORHET. — 14 T8 -C=N- BB L TH EF S TOMHEXRF S T THRREEFZ (4,
FE REE 4T 5% 0.352nm A1 0.345nm. {E# HET & F R W A ENZE 23T TRFIL
#itH.
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Fig.5 28nmx28nm STM image on NBPDA
thin film with recorded marks

Fig.4 Unit cell of NBPDA cryst»!
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Fig.8 Nearst-neighbor packing of NBPDA molecules (Direction of view is along the molecular plane)

BEAFERESFRENER. YUEETHFFESHEMMADHD 108V/m fiddsE,
H Mulliken MEHINE 0.26, B T T E MRS, H=4% F&E£4 LUMO f1 HOMO
REZR 2 eh 1.587eV M/ 1.52eV. R BAR A FHRNE TEMETEERFIEATR
AEFER, HETAWAES FEAREUML. dut, oTeUA S 2458 % b FEbod 489 STM
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Table 1 Mulliken population analysis for three—nearest—neighboring-molecule system of NBPDA
before and after applying high electric field

Energy level Mulliken population
e/eV Upper Middle Lower
a b c a b c a b c
HOMO —4.882 0.16 0.28 1.32 0.02 0 0.02 0 0 0.06
LUMO —3.295 0 0 0 1.92 0.02 0 0 0 0
HOMO* —4.935 0.12 0.24 1.14 0.01 0.01 0.02 0.05 0.26
LUMO* —3.409 0 0 0 1.93 0.02 0.01 0 0 0

a: nitrobenzyl group; b: -C=N—; ¢: phenylamino group

* after applying 103V /m electric field perpendicular to the raoleculer plans
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