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Abstract—The effects of the transfer pressure, types of the substrates and stereoregularity on the transfer
characteristics of monolayers of stereoregular PMMAs were systematically investigated in terms of the average
transfer ratio. Along with the transfer characteristics, surface pressure-area and surface potential-area iso-
therms of the monolayers were measured. Z-type multilayers were formed at a transfer pressure below 1 mNm ™!
for the atactic and syndiotactic PMMAs and below 5 mNm ™! for the isotactic PMMA, respectively. The average
transfer ratio of the downward stroke increased as the transfer pressure increased from the above values,
forming Y-type multilayers at the transfer pressure of 10 mNm™! for the atactic PMMA and syndiotactic
PMMAs and at 15mNm™! for the isofactic PMMA, respectively. The effect of the types of the substrate
on the transfer characteristics was not significant except for the glass substrate when the transferred first
layers were baked. The molecular arrangement of the floating monolayers deduced from the apparent dipole
moment was found to be informative in interpreting the transfer characteristics of the monolayers of stereo-
regular PMMAs.
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Fig. 1. Types of Langmuir-Blodgett films: (a) X-type; (b)
Y-type; (¢) Z-type.

sjch. el Z-golut X-8 mte] Agoli u A
F2E o|F3 oI ¥} shirt AUR Sl #3o]
A9 Tl §H57] Wl uladset ope} 4
Teln gHH anlel 49 @ Agsici2] mepa
o) AMFES Rl 2ste] R MY Fehey
LB uhe 2t AL $4weld Fosich & A7
ZAL o|AMFEZE PMMAY JATFHA, o9

@) E£57} oW B4l vlAE e A
e Eolel 4 23 3 AAE el

o

o]
83 7]
A A
Zle]c}.

2.4 H

Agel] A181 g-, 5- 2T -PMMAE =5 poly-
science A Eolw F71 AA glo] 2= AMgslch
7t7te] BA3L Table 13} 2t} PMMA: Z22%§F



] 4724 Poly(methyl methacrylates) @d&2] o] 54 395

Table 1. Material characteristics of stereoregular PM-

MAs[17]
Contents of triads
Tacticity M, M,/M, ———— TLT)
I H S
a-PMMA 185,000 1.05 15 37 48 100
s-PMMA 100,000 1.9 6 10 84 123

i-PMMA 250,000 43 97 2 1 51

(IR-spectroscopy -&, Fluka Chemie AG) el =<4 &
ol A= g, E& A7) ¥ & 18 MQ-cmd!
2ol&3g AL AMEsiith F44oly pH =4S
A3 4o & B Ay ArbskA W@tk
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(AV)9 &4 ae]x U39 o] dE Al FFElR
AsE 24 A 25 Langmuir £[18]S
Ahgstgdcl. Wilhelmy & whH[19]8 AHg-ste] Esh

£ =Aslgl o, Wilhelmy #o2E Fo] 2cmsl
A2 ulg 729 Fo](Whatman paper 1) & A3t
EdA9e AL M AF F yH[201(KSV
5000 SP)2 Abgslgich =& A2 AAZrF 1,000
ol 20C 2 FAIHE HAHANA o]Fo] Hr)

42, Al Cr, Au 28] Sig& LB 9 AL 93t
7o 2 Abgsldct fal ZlRo2E A fel (24X
50 mm, Knittel Glaser) & AM&-3}¢l&=dl A A A (Liqui-
nox, Alconox Inc)7} A& o} e ESA 30&
ok 229 et on, gol sty 3 AAHT F
FE-34 20 Yol 30% Fot etk & o)
38 52 A F 100C B fFAEe 2B Ax
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Au 7|Be 8% °F 5X107° Torrel 4 500-700 A g =2)
ZAZ Si dlo]lsje]l o Z3H(thermal evaporation)
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508 FAR Z3psted Auzl A WAL AL BA
st} Cre Sv 257} Fob o Fato] o5 7] wfFell
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6 :1 BOE(buffered oxide etchant, electronic grade,
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Fig. 2. Surface pressure, surface potential and apparent
dipole moment of monolayers of (a) a-PMMA, ()]
s-PMMA and (c¢) i-PMMAs.
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Fig. 3. Monolayer area-time curve representing successive
transfer and peeling off during both upstroke and
downstroke; i-PMMA transferred onto Cr at 15
mNm %
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Fig. 4. A linear decrease of monolayer area representing
the formation of Y-type LB film; i-PMMA transfer-
red onto Cr at 15 mNm™'.
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Fig. 5. A stepwise decrease of monolayer area represen-
ting the formation of Z-type LB film; i-PMMA
transferred onto Au substrate at SmNm .
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Fig. 6. Average transfer ratio of (a) a-PMMA, (b) s-
PMMA and (c) i-PMMAs transferred onto Al(C,
|) Cr(C, @), Au(a, 4) and Si(O, @), where the
open and closed symbols represent the upstroke
and downstroke, respectively.
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Fig. 8. Ellipsometric thickness of stereoregular PMMA LB
films transferred onto Si substrate at 10 mNm ™’
[a-PMMA(() and s-PMMA(2)] and 15 mNm™!
[i-PMMA(O)].
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