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ABSTRACT: Organic electroluminescent (EL) device was fabricated with Alg; as an emitting
material and PDPMA ultra thin film prepared by Langmuir-Boldgett technique as a polymer
hole transport layer. A stable condensed PDPMA monolayer was obtained using arachidic acid
as a surface active material. The thickness and absorbance of PDPMA LB film increased line-
arly with the layer numbers. The organic multilayered device consisted of [TO/PDPMA LB
film (19 layers)/ Alq; /Al emitted green light with brightness of 2500 cd/m? at a DC 14 V. Es-
pecially, the drive voltage of EL device having PDPMA LB film of 15 layers exhibited the
value as low as 4 V. The effects of thickness control and molecular orientation in the PDPMA
LB film on EL performance were discussed.
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‘Figure 1. Structures of Alqy and PDPMA,

Aok SFEFDEZ AFRE Algye TCl Co.q SF4
okg Feldled 350 C, 1x1073 Torrdlol|A] &3
o FA F AESArh AdEdFez AMSE
aluminum& Aldrich Co.o.2XE] 93 Hog
A Y glo] AHEstQon, AddFo= AET
ITO §el= 37% HCl €93 magnesiumg AHE
gled A3 & Fke] potassium hydroxide7}
¥ 72719 isopropylalcohol ool 143t F<t
AFAZ g FAHEE PP AFALY ITO
fele 18 Qo] Mg 79, LB 2 AxE At
o] Z4hg potassium dichromate EF-LNo] 124]
B FJIANA AL HEE B T AR
o} ¥9 #4439 arachidic acid= Aldrich Chem.
Co.o] A4S dAglol A&ttt

PDPMA LB ZE #|=. PDPMA &% LB =
£.2. circular type trough (NIMA 2000)& A3}
of AzsFch AT Az 2ALE eI Z.
PDPMA &z} 0.091 g (0.7 mmol) 3 ¥ Z44)
¢l arachidic acid 0.037 g (0.3 mmol)-& 200 mL<]
Z2 2B =4It} o] £4& Milli Q ultra pure
purification #x|d| ¢8| A|ZF deionized water
(18 M)l AMAIZ F 254 Mg ITO fel2
dippingell ¢J3} LB =& & A|7itt. PDPMA LB
o] 532 18 C, T4 YA Psidon, B4
H 1B &L Y el g 7|8 & dip-
ping £5¥ 5mm/mino & 1A sk},

/7| gkaaxiel A= ITO/PDPMA LB 2E
Algs/Alo 2 FAEE 7] BELANE BETH 22
o g ARt A5 Held ITO f2 ol
PDPMA LB #&& FHAZ F, % 9o Algsst

91



ERE L NRE S E R E ENEL

aluminum £22 g FAAA LPLAE Az}
At I 2232 1x107° Torr o]8ke] 2AF A
9|41 ULVAC VPC-260F model& ARE3led 33}
Hew, = A A& $s CRTM 5000
gauge (ULVAC)E AFg-3iich. 3 Alge}
aluminum®] 4= ZtZ 1000 Ao|w, PDPMA
LB E&& 9~29% (2] 574 1 200~600 A)o 2
FAA A A =g LAl 80 TAlA] 1A &
& FAAN g AT ARAIA AESIE T

217|124, FT-IR 2"®EZ& MIDAC prospet
IRE A3l 49, UV-Visible 242 JASCO
UV 57002 3t §7) d3iaxe] dF-a%
EXe Keithley SMU model 236 DC A4l Zuj&
ARgsled  zALElYEl. 3 photoluminescence$}
electroluminescence A% EH{2 Acton Spectrapro-
30019 FEA Awlz A, HEE Minolta VS
100 luminescence meterZ ZH3tFct. 7184
+d¥ PDPMA LB d#ge F4& PLASMOS
SD 2100 ellipsometer& A}&3te] 3l LB
£9 ¥R & PSI Auto Probe-CP¢] AFME A}
ato] @S

)

Bk,

&

PDPMA LB HZ9| H=. 182 AF AgA=

AHg® PDPMA Zars Sx7zdd 547
a%4s] Jho] FR RN Yo} wEem

P43 LB HES oY) Z2EEn. w2 39 8
AAl2 arachidic acid (AA)E PDPMAY] A2
7}eted niz B3 LB S A=) Figure
20 AAS) ¥4 me PDPMA-AA 23E o
#xjate] z-A isotherm& UElWch. TW A4S
713 PDPMA E3E9] LB Ig& PDPMA x
2 Do) Hsle viwA <gE dEaheg ¥4
#ict. PDPMA-AA LB ©&9 r-A isotherm
AgzREH 3 4" 20mN/mez A3,
PDPMA 1#2te} AAS] Svle 38 G xjuto
BAEE 7:3& Az oz AT B
AT A2 A14H= PDPMA-AA LB "9
BAARE ZARY] Y8 &4 Fo ©E FF Aoy
€ X34k LB 258 1~293714 Y Fe=

80

—&— PDPMA only
—a— PDPMA/AA (8:2)
—&— PDPMA/AA (7:3)

€ 60 + —— POPMA/AA (6: 4)

P

E

g

=1

@ 40

I

a

©

Q

8

A 20

0 1 1 1 1 1 1

0 20 40 60 80 100 120

Surface area, A?/molecule

Figure 2. 7-A isotherms of PDPMA-AA composites
with different mole ratios.

0.30
~~~~~ 1 layer
0.25 — 5 layers
—== 9 layers
A\ —=— 13 layers
0.20111 — 17 layers

Absorbance
(=]
>

200 300 400 500 600
Wavelength (nm)

Figure 3. UV-Visible absorption spectra of PDPMA
LB films with different layers.
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Figure 4. Changes in thickness of PDPMA LB film
as a function of number of layer.
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Figure 5. I-V characteristics of ITO/PDPMA LB
film/ Alqs/ Al device.
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Figure 6. I-V characteristics of ITO/PDPMA spin

wcasting film or PDPMA LB film (21 layers)/Alqs/Al

device.
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Figure 7. EL spectrum of ITO/PDPMA LB film (19
layers)/Alqs /Al device.
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Figure 8. AFM images of PDPMA LB film. (a) in situ and (b) exposure to air for 12 hrs.
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Figure 9. Changes in EL intensity of [TO/PDPMA
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