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Electrostatic Interfacial Phenomena in Polyimide
Langmuir-Blodgett Films
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Surface potential of TRIPI (or PI) LB films deposited on 100-layer PI (or TRIPI) LB films was
measured in a box shielded from light while nitrogen gas flowed through the box. The surface
potential saturated when the number of deposeted layers are severals. The polarity of the
potential across TRIPI (or PI) LB films suggests that excess charges (electron) are transferred
from TRIPI into PI. Space charges were found to be distributed in both PI and TRIPI LB films
within the range of several nm from the PI/TRIPI interface. Surface potential of PI deposited
on semi-conducting materials which were used in the CV cables was also examined. The po-
tential depended on semi-conducting materials and the number of deposited layers of PI
Difference in the saturated potential across PI and semi-conducting materials coincides well with
the difference in the fermi level of the materials, indicating excess charges are transferred
until thermodynamic equilibrium is established at the interface between the materials. The

electric field on the order of 108 V/m is formed at the interface.
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Fig. 1 Chemical structures of molecules used in
the present study.
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Fig. 2 Configuration of samples used in the surface
potential measurement.

(8) AD-type sample.
(h) Ag-doped material.
(¢} XLPE doped with EVA (or EA).

ZEwT . b oo, e TRIPT % 100
BRABEL, £0Lic PIaBREX TER LIL DT,
Donor-Acceptor (DA) FIztkl & .5, BREES&MIIHEE
L& JRT, ThFEh P, TRIPI 0ORiEE4AkTH 3 4
V73 ARG FIEE B Ui, ~<ruv @ ke
e ey or=3:1:1 Bk 12 BFEE L, (b
A 3 FMEAEE AT - 7212, 7ok, S PI = TRIPI
& Au DEfICkWTRAETIBR 2 BEBER 0 E 8
ML 10 BREERDEET R R 4~ B E LT W
3870 LT, —HolEy 100 BRELTEO L
15— olEd R, RERMOBERORTe
THOBEBSBIIFEYRIFI W EEL bR A,
Wi, AR &R O B A TR I v
WIRRHC OV TR B, AR T Uk iR & LC
Kapton B+ A 3 v (PI) #%, JBEMK L LT=x
F VB N — 7 LR R R KO, A =
F vy (XLPE) wXhZhBin sl % r—vy
FUIc 2B s — R BB (F—+£>C, D) &
Wi, e, 1Ry Clit=Froor=anrT 5 — k
(EVA), # =Ry DRik=F VL7 x7— | (BA) 2%
NERF—Ery7EhCns, K20, OBk




HY 43 F LB BEEREOTESE (IR - B5F)

L O — B bR AR oIk R R SR
BoBax, BEE 1lmm o 2K ki Au &K%
L, Zo hcRiEegmal (B 20 pm), X5
WEDREARY A I FLBEYERELTLAS,

B =Ry R ROFHATEB L ERE LOBRT S
ZENE LD EE Tmm OYEER o~ Au
HEEL, WOWHeRY 43 P LB A BE L Cw
B, LI AT, PERMER N — Ry BRI LSRN A
I FELeBE, BIR SRR AR BS. £
TH 4L, GEZHSOFREHC OV TR T 200°C
FCBMBT 52 LI DA 3 ML LD,

2.2 BEE&LAFE

— R EERET, @D D\ o TR L
fih 3% & T OBEMATREH TS W CENOBEIFE v
HETS. TR 3OBEMEEDO RO OB A L
(Fiehb Vs=0) ¢95%. BESRELFERELOMD
BRBENC & - CRER Vi le 3 BASTE LcES,
B 1 oEEOERM Vs 13 Vi Lind. R LEE
1 o BRI BRI L, EROXATIBT &4
HRELTHTBHELA->TWB D LTS, 2O Valdd
BE12ASEIDETE2ZTIAEATAL LD, M
KRS BeBET G T 2583 ELB. 12, 0
B 1 o B BB 2 & 0 fo SR, B Eo RE T
BAL Ve DAFELIET5 L HHRIE2 OFETMOEN Ve
1Z Veo=Vi+Ve &7 h. L - T, HEIE2 oFH
B/AL Ve 2o Ve ZHIWEIE & 0B X - TRk
LIBAL Ve RO DT ENTE 5.

LTAT, HEV A I FETREESHC X - CREER
BT 50T, JWE ST FRERc iR
55 LIcK D FEORBEFFLH0BEXRM IR 2 &
DULETHD. Lo C, FF, HeRmdh (EZeEw
1073 Torr DIEFN) TEFHE 100°C ¥ CH L MG T
B URES TR L. o, RBriEZedh ol
10 BERI2NG CER ¥ CHAGH L, BT,
REHES 2 THHERFEAKF - B cfTbhi. s
EBPULERESE 7 v -0 X VIR 5% K, i 20°C
BECHKIN TR Y, BERBORRYRBER T -
B, WRER T SNRE sy — =2 T LB e
EEIE LT HREETT - 2810,

R BT ET, M2 0&RE 0 Au s (P
B OBRBEBEMANEL, RO THREEICFCBE L,
B 1 w45 QEOEBM Ve & WE Lic. £LT
TOLEH B ERIE2 OFROEEEM Ve W E L
foo T CHE 2N 3 OFER L 4T R 2 & e
5. La L, REeHEELCWAEME, JFEBEHER
B FER A s  REEME A~ 2 v N RCRE

535 (71)
ERREEETEHD
ERINICIES S j Vsz =Vis Va2
HHEE 2
LB OEEIC EHMN - S I
%‘PLT‘:‘ZJEE Nm Vi C;ﬂ*_p _:_“_\u va
N S
2zl ;tlilj;.L::;;L_z:J;_i_:_]Sh
&8
777
M 3 #HEOHAR

Fig. 3 Electrification model at the interface.
Space charge distribution in organic films
and potential built across the films.
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Fig. 4 Relationship between the surface potential

of PI (or TRIPI) and the number of depo-
sited layers.
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Fig. 5 Space charge distribution in organic films
at the interface.
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Fig. 7 Relationship between the potential built

across PI/semi-conducting materials and the
number of deposited layers of PIL.
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