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Wetting/Dewetting Patterned TIPS-Pentacene Organic Thin-Film Transistor
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National Key Lab of Advanced Display Technology, Academy of Opto-Electronic Technology, Hefei University, Hefei
230009, China;

2. School of Chemical Engineering, Hefei University of Technology, Hefei 230009, China

Abstract: Top-contact organic thin-film transistors array was prepared by slectively dewetting of 6,13-Bis
(triisopropylsilylethynyl) pentacene (TIPS-Pentacene) solution. The optical microscope images showed that the
morphology of TIPS-pentacene crystal was influenced by the rotation speed. The TIPS-pentacene thin-films prepared
at 1 000—~2 000 r/min had good connectivity and large crystal domains. As the rotation speed increased to 3 000 r/min,
the patterned film became incomplete and the crystal domain size reduced. The output and transfer curve, on/off
current ratio, threshold voltage and field-effect mobility of the device were obtained by electric measurements. The
TIPS-pentacene OTFTs prepared at 1 000 r/min had a maximum field-effect mobility of up to 5.16%X102cm*v1-st
and an on/off current ratio of 8X103.

Keywords: organic thin film transistor wetting/dewetting patterned electrical properties
A H#H 2013-01-15 &[5 3 2013-01-31 W 4 i & AT [ ] 2013-02-25
HLTH :

"973" I RIFiH L Ii(No. 2012CB723406); 15 4 4k 3£4:(No. 51103034, No. 61107014)

A% 2 BEEEE, E-mail:lzhgiu@hfut.edu.cn

1EE T/ 2 3 (1985-), 5, Ab 5t WA, 3 BN F A HLRIE i (A B 28 35T, E-mail: fengxiang1011@163.com
{E# Email: Izhqiu@hfut.edu.cn

2% ik

[1] Crone B, Dodabalapur A, Lin Y Y, et al. Large-scale complementary integrated circuits based on organic transistors
[J]. Nature, 2000, 403 (6769) : 521-523. [2] Klauk H, Zschieschang U, Pflaum J, et al. Ultralow-power organic
complementary circuits [J]. Nature, 2007, 445 (7129):745-748. [3] Sekitani T, Noguchi Y, Hata K, et al. A rubberlike
stretchable active matrix using elastic conductors [J]. Science, 2008, 321 (5895) : 1468-1472. [4] DeLongchamp D M,
Kline R J, Lin E K, et al. High carrier mobility polythiophene thin films: structure determination by experiment and theory
[J]. Adv. Mater., 2007, 19 (6):833-837. [5] Yan H, Chen Z H, Zheng Y, et al. A high-mobility electron-transporting polymer
for printed transistors [J]. Nature, 2009, 457(7230):679-686. [6] Cho J H, Lee J, Xia Y, et al. Printable ion-gel gate
dielectrics for low-voltage polymer thin-film transistors on plastic [J]. Nat. Mater., 2008, 7(11):900-906. [7] Tsao H N,
Cho D M, Park I, et al. Ultrahigh mobility in polymer field-effect transistors by design [J]. J. Am. Chem. Soc., 2011, 133
(8):2605-2612. [8] Sun X N, Di C A, Liu Y Q. Engineering of the dielectric-semiconductor interface in organic field-effect
transistors [J]. J. Mater. Chem., 2010, 20:2599-2611. [9] Smith J, Hamilton R, McCulloch I, et al. Solution-processed
organic transistors based on semiconducting blends [J]. J. Mater. Chem., 2010, 20:2562-2574. [10] ¥, Z4E+E, ke,
A5 N T BSR4 A BB B RLR 0], JbH T - B0k, 2005, 16(10):1171-1174. [11] Qiu L Z, Xu Q, Lee W H, et al.
Organic thin-film transistors with a photo-patternable semiconducting polymer blend [J]. J. Mater. Chem., 2011,
21:15637-15642. [12] Choo B K, Choi J S, Kim G, et al. Self-organized process for patterning of a thin-film transistor [J].
J. Korean Phys. Soc., 2006, 48(6):1719-1722. [13] Horowitz G. Organic field-effect transistors [J]. Adv. Mate., 1998, 10
(5):365-377. [14] Kitamura M, Imada T, Arakawa Y. Organic light-emitting diodes driven by pentacene-based thin-film
transistors [J]. Appl. Phys. Lett., 2003, 83(16):3410-3412. [15] Choi D, Ahn B, Kim S H, et al. High-performance
triisopropylsilylethynyl pentacene transistors via spin coating with a crystallization-assisting layer [J]. ACS Appl. Mater.
Interfaces, 2012, (4):117-122.

ESUENIES Veas



. FEBES, R, SO0, BB/ NS BT AL B IO TFTLCD HL ME RS I R % H[I]. W5 R, 2012,(6): 856-860

L BRIEEE, BRASGE, R ER A SR HARA ML S A B R 0], WS R, 2012,(5): 595-598

PR EN, RGRES, KW, GESCE, AT, RAEATHLAZE R (4- QIR EEIRE)WERET B T ERE ). WS 2R, 2012,(5): 590-594
YK, WA, SRR, BT, R, skEE, SRR, e, v A TN A A LB S AR O], WA S R, 2012,(3): 313-317

- SREE, ARLTRR, B, R Mo O, TR TUE N R INEDEA ML BUR AR A RIHERERT U [3]. WA 5 08, 2012,(2): 177-181
RLIR, SRERR, s, RRZDBE, SR, B SRR AR R A AR e I S AT SO P RE RO SE R [I]. WA S UK, 2012,27(1):
21-25

8. WBRiEE WRA4l HSJRER A7 S0 roAR A ML S AR AL O], 0 55 o, 2012,27(1): 0-0

9. 5%, BB, KRk, FERAE, B sk AR & RSO R BoR s ). WS R, 2011,26(5): 608-611

10. E5%, 1B, BhLrk, Fett, BEEER.RAY 40U S AR AR SRS 5 e vk BE[I]. 055 R, 2011,26(3): 306-310

11. 5KEA, Kl fE. OLED LA IR R A M [I]. W5 7R, 2011,26(1): 64-67

12. W5, WIScHe, ok, BAGSE, T, BiMEA. R BRI (PEDOT/PSSH I S it RE[I]. W55 8%, 2010,25(5): 656-660
13, 5K PO ST BT I B A % s CR S 5 ML A S Sl B (R E U JE [, W88 5 R, 2010,25(1): 34-39

14. P IR 38 K 3 Kbl 00 BRI S ATIR B4 Zn O« Ti 3B W] P i i S B MERT Y [9]. 5 5 7K, 2009,24(6): 823-
826

15. 2% {0tk WL ERAL PN W0 E I M 45 SR S A 4 OB R AR E[I]. AR S i2OR, 2009,24(6): 831-835

N~ o 00~ 0N R

Copyright by i/ 5 SR



