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Abstract: Thin-film transistors (TFTs) were fabricated using amorphous indium gallium zinc oxide
(a-IGZO) channels by rf-magnetron sputtering at room temperature. We have studied the effect of
oxygen partial pressure on the threshold voltage(Vy) of a-IGZO TFTs. Interestingly, the Vi value of the
oxide TFTs are slightly shifted in the positive direction due to increasing O» partial pressure from 0.007
to 0.009 mTorr. The device performance is significantly affected by varying O ratio, which is closely
related with oxygen vacancies provide the needed free carriers for electrical conduction.
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SiO2 100 nm& PE-CVD #yoz F3% A& AlE
sttt 291% IGZO 8A(In:Ga:Zn = 1:1:1)& ARE3}
o, ¥A4Y4E 5 mTorr, o}E2F ¢ 71914 0.007 oA
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E giadgs wEs HCL 1%E ol 8% o3FA

Fig. 1. A schematic of the bottom-gate and top-electrode
structure.

Fig. 2. AFM image of a-IGZO film analyzed. The scan
area of AFM images are 1 ym x 1 ym and the z-scale is
50 nm for the oxygen partial pressure of 0.007 mTorr (a)
and the oxygen partial pressure of 0.009 mTorr.
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Fig. 3. Transfer curve of a-IGZO TFTs as a function
of O partial pressure.
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AL o Wi ez yeyd HiE Aol
o 22 54 Zn0 €40 A AX ZL2 k2 Al
AEHN L5 s & 2HIHE, 42 2 B97)
7h2e ®IZEEHAl HAo] ®gd Aozl o] 44

2 F 351

12,12
ap)

s
" g
] '
) T .
L Puii

0 5 10 15
Gate Voltage (V)

20

Fig. 4. The linearly fitting the square root of Ip vs.Vg
curve of the a-IGZO transistor with varving oxygen
partial pressure.

olgj7t 7bed Ao Algd [13].
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A daEde] F+ES AT, AE gkeA wa
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WA 2EE T3] AefM e FARTE, 4bhe) whg
€ AT B¥oz AF o] ol e
A& 9v|g},

#ZAt2| 2

This work is supported by the core competency
project from KIST.



352 J. KIEEME, Vol. 23, No. 5, pp. 349-352, May 2010: E.-G. Chong et al.

REFERENCES

[1] E. Fortunato, A. Pimentel, A. Goncalves, A. Marques,
and R. Martins, Thin Solid Films 502, 104 (2006).

[2] B. D. Ahn, J. H. Kim, H. S. Kang, C. H. Lee, S. H.
Oh, K. W. Kim, G. E. Jang, and S. Y. Lee, Thin
Solid Films 516, 1382 (2008).

[3] Y. K. Moon, S. Lee, J. W. Park, D. H. Kim, J. H.
Lee, and C. O. Jeong, J. Korean Phys. Soc. 54, 121
(2009).

[4] S. Y. Lee, Y. W. Song, and S. P. Chang, J.
KIEEME 21, 3 (2008).

[5] J. K. Jeong, Information Display, 10, 42 (2009).

[6] J. S. Park, J. K. Jeong, Y. G. Mo, H. D. Kim, and
C. ]. Kim, Appl. Phys. Lett. 93, 033513 (2008).

[71 M. K. Kim, J. H. Jeong, H. J. Lee, T. K. Ahn, H. S.
Shin, J. S. Park, J. K. Jeong, Y. G. Mo, and H. D.
Kim, Appl. Phys. Lett. 90, 212114 (2007).

[8] T. Kamiyva, K. Nomura, and H. Hosono, J. Display
Technol. 5, 468 (2009).

[9] P. Barquinha, L. Pereira, G. Goncalves, R. Martins, and
E. Fortunato, J. Electrochem. Soc. 156, H161 (2009).

[10] E. Ziegler, A. Heirich, H. Oppermann, and G. Stover,
Phys. Stat. Sol. (a) 66, 635 (1981).

[11] S. Y. Lee, Y. W. Song, and S. P. Chang, J o
IEEK 35, 60 (2008).

[12] Y. Orikasa, M. Hayashi, and S. Muranaka, J. Appl
Phys. 103, 113703 (2008).

[13] K. W. Kim, Y. W. Song, S. P. Chang, I. H. Kim, S. S.
Kim, and S. Y. Lee, Thin Solid Films 518, 1190 (2009).



