Applied Physics 52 F4j3#, 2013, 3, 50-55 Hans X
http://dx.doi.org/10.12677/app.2013.32010  Published Online March 2013 (http://www.hanspub.org/journal/app.html)

The Research of OTFTs Based on Weak Epitaxy Growth’

Fei Hong", Li Tan, Qifeng Zhu, Changjiang Xiang, Xiaodong Guo, Jianfeng Shen

New Display Technology Research Center, Shanghai Advanced Research Institute, Chinese Academy of Sciences, Shanghai
Email: *hongf@casail.com

Received: Aug. 16", 2012; revised: Aug. 24", 2012; accepted: Sep. 10", 2012

Abstract: OTFTs were prepared by the method of WEG (Weak Epitaxy Growth). The results showed that substrate
temperature strongly affected the growth morphology of p-6P inducement layer, and the relationship between WEG-
OTFTs device characteristics and the morphology of p-6P inducement layer. Furthermore, OTFTs device performance
depending on the thickness of p-6P inducement layer was disclosed. We found that as the p-6P thickness rose up con-
tinuously, the WEG-OTFTs mobility increased at first then decreased, and increased again and then decreased at last.
The maximum field effect mobility we obtained was 1.03 cm?/Vs at the conditions of p-6P layer thickness of 2 nm and
the substrate temperature of 180°C.
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i E: RH5IMELEK(Weak Epitaxy Growth, WEG) /7%l & OTFTs, W50 T AIFAT R X5 )2 p-6P
AKIEF R, DL WEG-OTFTs #1535 S 2RI R R Aok, BWIE T 15T )2 p-6P [1JE AL
WEG-OTFTs U RLITE R 2R 150m . WFFERIEEE p-6P JE 3N WEG-OTFTs 38 ST 22 — M LA
TSR E E TR R . FRATTEE T2 p-6P IR 2 nm, A1KIERE 180 JERT1F 2] T 5 K1 OTFTs 344K
MIT#Z 1.03 cm?/Vs.
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Figurel. Sructureof WEG-OTFT
1. WEG-OTFT #45#E
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Figure 2. AFM mor phology, (a) 2 nm p-6p on BCBO substrate temperature 160°C; (b) 2 nm p-6p on BCBO substrate temperature 180°C; (c)
2 nm p-6p on BCBO substrate temperature 200°C; (d), (€), (f) AFM of VOPc on (a), (b), (c), respectively
2.AFM Blf&, (a) HIEIBE 160 BE&MAT 2nm FEH p-6P £ 47 BCBO L; (b) WIKIRE 180 B&HE T 2nm EHY p-6P £KFE BCBO
£ (c) WIRIRE 200 E&KHT 2nm [EHY p-6P £KFE BCBO k; (d). (6) (HSHIZ 30 nm B VOPc fTFAZE(a)s (b)s (92 LK VOPc
AFM 5
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Figure3. Transfer characteristic of WEG-OTFTswith substrate temperature 160°C, 180°C, 200°C, (a) logyo-Vg curve; (b) Sgrt \I D\ -Vgcurve
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Figure 4. AFM mor phology of p-6P with substrate temperature 180°C, (a) 1 nm p-6p on BCBO; (b) 2 nm p-6p on BCBO; (c) 3 nm p-6p on
BCBO; (d) 4 nm p-6p on BCBO; (€) 5 nm p-6p on BCBO
4. #IKIRE 180 ERTEIBEE p-6P #) AFM F#, (a) 1nm @ p-6P SR BCBO k; (b) 2nm &) p-6P FARE BCBO k; (c) 3nm #Y
p-6P 3FA#E BCBO L; (d) 4 nm &Y p-6P JiFR#E BCBO L; (e) 5nm &Y p-6P JAFFE BCBO £

Tablel. p-6P thickness and WEG-OTFTs mobility
% 1 p-6P FEEERIEH) WEG-OTFTs i HE

p-6P thickness (nm) Mobility (cm?/V's)
0 0.0009
1 0.32
2 1.03
3 0.73
4 0.44
5 0.56
6 0.23
7 0.01
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Figure 5. Relationship of WEG-OTFT mobility and p-6P thickness
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