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Abstract

Langmuir-Blodgett(LB)layers of Arachidic acid deposited by LB method were deposited onto slide
glass as Y-type film. The structure of manufactured device is Au/arachidic acid/Al, the number of
accumulated layers are 9721. Also, we then examined of the Metal-Insulator-Metal(MIM) device by
means of I-V. The I-V characteristics of the device are measured from -3 to +3 V. The insulation
property of a thin film is better as the distance between electrodes is larger.
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Fig. 1. Molecule structures.
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Fig. 3. Measuring system of I-V properties.




MIM F2eA diRAg AR ez o5
A Sl Hdstn LBHoE AzdE o
FAAZA AL B4l FAZF 27 g

1
fuich
w
rlo
2
2
fp)
=
<
-4
N
a
z
o
I>
L
P

A& 93 Ax"olr, MIM T%2] Hulo]~E
eFug A=urrd FAst9Gow  Electrometer
(Keithley Instruments, Ins., model 6517)& A}&-3}
o &3t}

3. 4

3.1 R7|date] gHx

Fr1gERE AdAd A8E <el arachidic
acid¥} stearic acidE o]-&3le] AZ A A Zolo
o3t FAEAFN FHFTFRE AFMoz #2349
th ILBTe] AgzAs A7 Yt £HY o
A7NE arachidic acid®} stearic acidd 7|d2x}
o] QLA 9% FHge] Wol ARE 1
4] debddT 4 Expe AaAEAL 56 AZ~18
A’z k& stdth arachidic acids ¥2L A1%a}
o] ¢F 23 AWAAE 713, 19 AR E Agar
B, 18 A7lx aAgEol® 1 F of 47 mN/m
AN FrgEAEel BAEE & 5 gslen,
stearic acide $+&& A Fstd oF 225 AA=
714248, 195 AAAE daad, 19 AxE
gl 2 3 oF 51 mN/molA 798t
To] BHEE ¢ = Ank. 4 30 mN/m, 38
mN/mE Autzdoz ARt

a¥ 5 2 6& AFME ©] &3 #71g8za
dAele wg FAHT R ojm ot} FH Y

i

et

i)
e

i

M lo

50 T T L T T
Gl _
< 0L
Y ]
£ 30 i
2z L Stearic Acid i
[0]
f 20~ Arachidic Acid 1
& 10t -
2 | )
7

20 30 40

Area per molecule (A2)

a8 4. n-A F4.
Fig. 4. m-A isotherms.

A7\ AR 788 =T, A198 #1035, 20063 109

0 2.50 5.00

(b) Liquid phase

2.50

JLL]

(c) Solid phase

33 5. FEZ=A 23 AFM AR (Arachidic acid).
Fig. 5. AFM micrograph by deposition condition
(Arachidic acid).

955



J. of KIEEME(in Korean), Vol. 19, No. 10, October 2006.

2.50

(a) Gas phase

0
5.00
L]

2.50

(b) Liquid phase

(c) Solid phase

a8 6. FHxA <% AFM AR (Stearic
acid).
Fig. 6. AFM micrograph by deposition condition

" (Stearic acid).

956

0
5.00
um

2.50

(a) 3 Layer

0 2.50
(b) 5 Layer
a8 7. FAHEF s AFM AR (Arachidic
acid).
Fig. 7. AFM micrograph by deposition layer

(Arachidic acid).

z "rh AFM2 o] Alg9 ¥ &
W ARREHT § EY 4F Aleo)d A" A

33led cantilever7t 3 olA L, o 7)d] o]
A & HFo] vAlEE 42 E Astd Alg
x9e 23& A Aot A" LB
A7 #Es7) 915t Nano Scope ) (Digital
Instruments) & AbS-3te] TREAALL =2A590
ABE 5x5 m’e] MY lA tapping REoA EA
stah.

714l A FrrldRArete A 7] @l 7
< FAHALY {UIGEAEC] A EXH
o A E3tz YA FHIAE e 7
% ARt f71gEAEY 2%
2 7 Aoy =l F&



2,50
(L]

(a) 3 Layer

2,50

i)

(b) 5 Layer
a8 8. FAEZFd s AFM  AFA(Stearic
acid).
Fig. 8. AFM micrograph by deposition layer

(Stearic acid).

FR8ER

g+ »l‘:}[IS]

32 ®HIIH 54
a9 9% #71AEYS V-typel E A2 9

=9
[CRE=1

957

A7 AR 258 =52, A197 103, 20060d 109

T L T T
1.2e-7 b
8.0e-8f -
’- -
L)
< 4.0e-8F .
S
) r -
c
o 0
= L _
S
O -20e-8- 4
- -
-4.0e-8} e Arachidic acid |
4 Stearic acid
_sloe‘s — it 3 i 1 1 1 n
-1 -08 -06-04-02 0 02 04 06 08 1
Voltage (V)
O 9. &HARIY o4& I-VEA.
Fig. 9. I-V properties for alkyl chain.

A3 MIM Hule]2 & Al/Arachidic acid/Aut
Al/Stearic acid/Au THte] 29 1 V H LA 0.1
VY Adde 59 2 AYstd HAEE [FVEA
‘4 2112—}51 tjupol ol At QI7FA] A3 FA 4

% e 18 AR AAFA
g &334t
A7FAGe]l g TAAFE vHATEES & 5+ A
Qo™ arachidic acid?} stearic acidRtt FaF
QIZbHStel A wAste HAFY =77 Hd o
20x<10° A A UshgEd oy ¥AAMNCH)
o] = 7f ©] 71 arachidic acid7} E4o] $=8}H,
LBEe HAEAHLE IZAJAY dold H#HTS
gag 4 JYATH14L

o X
2N
oL T
o
)

3.3 array type #7212 A% |-v 54

LB f7lzutebe AgE woe FA7 £
[Al~%H[A] 22 MIM dulo] A2 A Zste] A
714 54& 35S o FAHRA = st
) &3}, 1 P B8 Ay Y wyhes
AR 2Z A8t WE15,16]3 array typelE
2AE AFsY AIZE FUATE W a4F
Hol Xz et 28 102 LB Frlz9g 42
2 2837 43ty 3F o2 AW arachidic
acid®] MIM Yu}o]AE array typelZ 1 V 2
A 01 VA ALS o4 2 AYstd H4=38
I-V &4 ]},

A7bAgtel mE WAAFE DY
AR A Akl wlEstd FAEe
o $HelAE AR AVE
1.35x107 AZ4 ©d MIM tupo]lxmch
Ax 9§ z2A vepds
71t} a3

2,

Eapt s
18 =N
17}A]
oF 4u]
A ¢ dan, o:

FAZ 275 Aogy o2 o



J. of KIEEME(in Korean), Vol. 19, No. 10, October 2006.

1.4e-2 T T T T T T T T

1.20-2f A
1.0e-2} .
8.0e-3}- .

. 60e3f .

< 4.0e-3f 8

4= 20e-3 -

5 0

& -2.0e-3f .

3 -40e-3fF -
-6.0e-3} .
-8.0e-3}- .
-1.0e-2F 4
-1.28-2, 4
_‘l 4e 2 L 1 L I3

255 0604 02 0 02 04 06 08 1
Yoltage (V)
a3 10. Arachidic acid array type ©lwho]x9
I-VEA,
Fig. 10. I-V properties for arachidic acid array
type device.
Zo0g ¥ Array typelZ AASHUE o
$7)9te) @A vielamd] @974 FUAL
F gon W ulystd HAEA] Ao

o

1e @ & YTk olU @ AdE LB f7lE 0
o) 2% AANAA 242 e FEI LH
g 4 dne Ae ¢ F A

4. 2 B
BolHe frivdewute 7| 2EH02 X
E4}91 arachidic acidg‘r stearic acid9]

A 9

J_é‘_ﬁ\_x}i}ﬂ«]
ga) Qo4 ARHE o

54

<3 2

A, B4 As2 ¢ arachidic acid%
stearic acid Uxurate] Ado]o] wWE FHFZR9)
gz gelo FHTRE BAEFY] Y5 AFM

& o83 ouAE BHE A%, EAY B
Aupe FRYY & 93¢ U9, LBe F
zdue = g4o BESSn BRAT
a8 FAd, AAAA ol Fsioq wa T
B 247t $AUES ALY Bol AR ¢
& asin.

A, GPAA AT A71H F4E ML EA

317] 938te] arachidic acid$®} stearic acidg Ztz}
MIM A2 AFste A71H EHE &3
T, gz A Aol B 7 arachidic acid7t 2
25EgE & £ ANeH, LB HAE
AA N Aol wjdEzH )

958

A, f7] Vel g3l steAe Yotk
7] Y18t array typel® MIM £AE A F3tx

A7 M E4S 23T A, Astdgel hE wa
AFE B MIM 249 fA8A Aol 1%}
o Z73E B 4 ey FAFAAE %

)= 1 VE A7HA 1.35x107 AZH W’é MIM
gutelamt} o 48 A= o 2A Yede 9
% 4 Atk ole fiwute ©@EF FAL o
215 AoZX o& gFoz +33l3l array type

THY 4 Yoke A2 S 5 A
0 23

[1] H. Kuhn, "Present status and future pro-
spect of LB film research”, 89 Fourth inter-
national conference on LB films, p. 2, 1989.

[2] Fukuda A. and Iwamoto M., “Photoinduced

displacement current in polyimide
langmuir-blodgett films deposited on Au
electrodes”, Jpn. J. Appl. Phys., Vol. 31, p.

L 622, 1992.

S. Carrara, A. Gussoni, V. Erokhin, and C.

Nicolini, "On the degradation of conducting

Langmuir  Blodgett Journal of

materials science materials in electronic,

Vol. 6, p. 79, 1995.

[4] J. Zhen, C. Lin, J. S. Men, T. L. Wei, and
Y. Wei, "Surface state density distribution
in band gap of metal/LB films/ semi-
conductor structure”, 8 Fourth international
-conference on LB films, p. 388, 1989.

[5] M. Iwamoto and A. Fukuda. "Charge
storage phenomena and I-V characteristics
observed in ultrathin polyimide Langmuir
Blodgett films”, Jpn. J. Appl. Phys., Vol. 31,

(3]

film”,

p. 1092, 1992,

[6] M. Aizawa, K. Owacu, M. Matsuzawa, H.
Shinohara, and Y. Ikariyama, "Molecular
film technology for bio sensor”, 89 Fourth

international conference on LB films, p. 176,

1989.

[71 M. K. Ram, R. Gowri, and B. D. Malhotra,
"Electric properties of metal/Langmuir-
Blodgett (Polymeraidine base)layer/metal



18]

{91

device”, Journal of applied polymer science,
Vol. 63, p. 141, 1997.

M. Iwamoto and T. Sasaki, "Thermally
stimulated discharge of Auw/LB/Air-Gap/Au
structures incorporaying Cadmium
Arachidate Langmuir Blodgett films”, Jpn. J.
Appl. Phys., Vol. 29, p. 536, 1990.

M. Iwamoto, S. Shidoh, T. Kubota, and M.
Sekine, "Electric properties of Langmuir
Blodgett films sandwitched between Pb-Bi
superconducting electrodes”, Jpn. J. Appl
Phy., Vol. 27, p. 1825, 1988.

[10] T. Kubota, M. Iwamoto, H. Noshiro, and M.

Sekine, "Josepson junctions using polyimide
Langmuir Blodgett films with a Nb/Au
/PU/(Pb-Bi) structure”, Jon. J. Appl. Phys,
Vol. 30, p. 393, 1991.

959

[12]

[14]

A7 HAA g3 =2, A19F A10%5, 20061 102

[11] M. C. Petty, "Langmuir Blodgett Films an

Introduction”, London, Cambridge University
Press, p. 42, 1966. .
G. G. Roberts, T. M. Mcginnity, P. S.
Vincett, and W. A. Barlow, "AC and DC
conduction in lightly substituted anthracen
Langmuir films”, Thin solid films, Vol. 68,
p. 223, 1980.

[13] Song K. W, Chon D. K, Lee K. S, Lee W.

K, Lim J. Y, Shin H K, Liu Y, and
Iwamoto M., "A study on the physical
properties of functional LB monolayers”,
Mol.  Cryst. Vol. 445, »p.
155[445], 2006.

£34, g4, BFO, o444, “Hrlututy
A714 §A47, dF3A7AAALE S 20065
At 3l =&4, p. 370, 2006.

Lig. Cryst,



