B3k W2 RSN Vol.31 No.2
2016 4E 2 A Chinese Journal of Liquid Crystals and Displays Feb. 2016

XEHE:1007-2780(2016)02-0157-07

SFRFSEKNBREFRFEEREENAR

é—%‘ﬂl?%ﬁ %Zaimﬁ%* a§&£ﬁ$29 %"%2945‘5&%1’5}{%7‘]‘2’7?%%1
(1.k&EIVAF hFITEFR.FMH K& 130012;
2.KABEIT Ak BEF¥R,EMK K& 130022)

2 DR R T T B R 2 R R e BEAE A A SR S B T 00 R R R R 0 AR RORR MR AT TR A A
R w45 e ik o AR SR A ik 9 e 2 2 L AR o T WE W B p-oS TG ORI Oy S5 B0 R 2 o 4 1 T I A AL I R TR
IV T 7 W A B O o8 WA AR R A P IR XS LA T 2 P 5 2 XV A M RE 0 s SO AE SRR o DU E WY |
AT TR A R B A R ROIR T SRR b A R R TR A L O A B AR B S R R R R AR AN R . R
a-VUWEWT 5 p-7S R R WA b A R RS 40 U5, PO O M4 FL PR R AR A S IR R B 9 4, 3 LU B R RS A 4R 5 T 1~ 2 4K
S, R o DU E W Bl p-7S IO R X TR e S5 28 5 S RN, T LA AR AR o M e 4 A AL TR A AR

X 8 WiewESp NBEREEEREA;ANERLKRET FFHRE

hES %S TN32L.5 XukARiIRED : A doi:10. 3788/YJYXS20163102. 0157

Research of copper phthalocyanine thin
film transistor by heterogeneous induced growth
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Abstract; The growth characteristics of phthalocyanine thin films were investigated by the method of
heterogeneous induction due to planar electron conjugated bond structure of phthalocyanine thin film.
Copper phthalocyanine organic thin film transistors were fabricated, which consist of high-doped sili-
con as the gate, the oxide silicon as the insulating layer, and the growth of a-tetrathiophene or para-
hexaphenyl thin film as heterogeneous layer. The growth characteristics of the films were studied by
atomic force microscopy. And the effect of two kinds of inducting layers on the properties of thin film

transistors was contrastively investigated. The experimental results showed that copper phthalocya-
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nine thin films grown on a-tetrathiophene were lamella morphology. and the copper phthalocyanine
thin films grown on para-hexaphenyl were needle morphology, and they were different from rod shape
of monolayer copper phthalocyanine. At the same time, the electric properties of two transistors were
improved by the growth of copper phthalocyanine on a-tetrathiophene or para-hexaphenyl films, which
were one or two orders of magnitude higher than the monolayer copper phthalocyanine. It was con-
firmed that the a-tetrathiophene and para-hexaphenyl films had induction effect on copper phthalocya-
nine thin films, and organic thin film transistor with high performance could be obtained.
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Fig.1 AFM morphology of a-4T thin film with different vacuum deposited thickness at Si/SiO, substrate
temperature of 30 C (10 pmX10 pm): (a) 2 nm, (b) 5 nm, (¢) 10 nm, (d)40 nm. (e) AFM mor-

phology of CuPc thin film with 20 nm vacuum deposited thickness at Si/SiO, substrate temperature of
30 ‘C(2 pm X2 pm). () AFM morphology of a-4T thin {ilm(5 nm) and CuPc thin {ilm(20 nm) depos-
iting at Si/SiO, substrate temperature of 30 ‘C (10 pm <10 pm).
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Fig. 2 AFM morphology of p-6P thin film with different vacuum deposited thickness at Si/SiO, substrate tem-
perature of 180 C: (a) 0.5 nm, (b) 1 nm, (¢) 2 nm, (d)5 nm. (e) AFM morphology of CuPc thin
film with vacuum deposited thickness of 20 nm at Si/SiO, substrate temperature of 180 °C. (f) AFM
morphology of 2 nm p-6P thin film and 20 nm CuPc thin film depositing at Si/SiO, substrate tempera-
ture of 180 C.
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Fig.3 (a) Device structure of monolayer p-6P, CuPc and o-4T thin film transistor. (b) Transfer characteris-

tics of p-6P(2 nm),CuPc(20 nm) ,a-4T(5 nm) thin f{ilm transistor.
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Fig. 4 Performance of CuPc organic thin film transistor induced by a-4T and p-6P. (a) Device structure

of a-4T/CuPc or p-6P/CuPc thin film transistor; (b) Molecular structure of «-4T, p-6P and

CuPc; (c) and (d) are the transfer characteristic of a-4T(5 nm)/CuPc(20 nm) and p-6P(2 nm)/

CuPc(20 nm) thin film transistor, respectively.
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