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Abstract: Low-frequency noise (1/f noise) has been measured in order to analyze the Vth instability of ZnO
TFTs having two different active layer thicknesses of 40 nm and 80 nm. Under electrical stress, it was
found that the TFTs with the active layer thickness of 80 nm shows smaller threshold voltage shift (AViw)
than those with thickness of 40 nm. However the AVw is completely relaxed after the removal of DC
stress. In order to investigate the cause of this threshold voltage instability, we accomplished the 1/f noise
measurement and found that ZnO TFTs exposed the mobility fluctuation properties, in which the noise level
increases as the gate bias rises and the normalized drain current noise level(Sm/In’) of the active layer of
thickness 80 nm is smaller than that of active layer thickness of thickness 40 nm. This result means that
the 80 nm thickness TFTs have a smaller density of traps. This result correlated with the physical
characteristics analysis performmed using XRD, which indicated that the grain size increases when the active
layer thickness is made thicker. Consequently, the number of preexisting traps in the device increases with
decreasing thickness of the active layer and are related closely to the Vi instability under electrical stress.

Keywords: ZnO TFT, Grain size, Threshold voltage instability, Low—-frequency noise (1/f noise)

1. M B

Zn0E 84 F2= 3= TFT (thin film transistor)
= plastic 7]@o A Aoz Az @ F o] *&
A v g2l o W3 display &L flexible display
4oz B A4S 21 g (1,2l A LCD (liquid
crystal display) 7% A2 33 A ALEE T

a. Corresponding author; gawon@cnu.ac.kr

© a-SitH TFT9 7% °l§E7} ¥o} 35 FuF
7t 7Vl we} charging timeo] Zo] ¥Xxo| ®A
328 FA ok &} Poly-Si 7|9+e] TFTE o %
== FA9 o B3 display A& Al FLOZ line
beam AMg3lcH o go] glon ¥Wxo =3E
Aol EE 7t 45 FE 59 GHE A4H
7] W& 5% JJFEE ZE Zn0 7]k A3 E
TFTE o% Zr#& ©3 Slg [34]

2 dFaFAAE ZnOE &3t 150T °l3}



546 J. KIEEME, Vol. 23, No. 7, pp. 545-549, July 2010: K.-S. Jeong et al.

AL AL B3 v 4% olF%E 079 cmV's )
54& HolE bottom-gated TFTE THoFOEMN

plastic 7|#e 29 A& 715AL Eug # o
[5]. &A%, ZnO TFTS #A$ 52 5 £€HALG &
3l% 2lsled AMOLED (active matrix organic light-
emitting diode)& 9] TELAE AMEE=d B o
#HEol e Ao] Aol [6].

B E=RdAe ALdA AzE ME & &4
FAE ztE= ZnO TFTESY Ed4, A713 A
Ha EAFoEN ¢ A JFIAY £ AY £
AAel A& FHstnA o, 53|, A7 A £4
W o 2 low frequency noise (1/f noise) WHE &=
ettt 1/f noise 4L ¥4 o] ©WE interface
9 grain boundary trap?] WEE Hu A=
Wog a-Si TFT % poly-Si TFTol A& AHE
Holx gow HT £ a-IGZO TFT A& AIE
o] By 9tk [7-9].

2 o ofk

2. & 9H

Bottom-gated ZnO TFTE #l&3l7] $8] SiOy/Si
713 9lo]l RF magnetron sputters ©]-&38}o] AR ol A
Ti gate layer 100 mmE 3% 38t%th. Gate insulator®=
200 nme SisNsZ PE-CVDE o|£3}e 150TelA
Z&sg o, &4 29 ZnOx RF magnetron sputter
2 F4AE 40 nm& 80 nmz €Yo FFsAd.
o] % passivation layer, 5%F 29 2 contact/metal
padE A ¥ 1& B =84 47
ZnO TFTY 9¥kEel JASE He F2 Qo

A zE bottom-gated ZnO TFTEEY 54 B4
&3 2o A71AH 549 A Agilent 4156CE
o] g3t} DC Alo|E A AE#H A0 mWE WsE &
A18}9 3, Dynamic Signal Analizer (35670A) ¢} Low
Noise Current Parameter (SR570)8 ©]-8-3t4 1/f noise
g 24394 =3 N2 g8 FAE 7HAE Zn09
A4 Fz9 grain size M| E AT EF 4 ¥
© 2 XRD (x-ray diffraction)& &7 A3t

3. @3 % o
29 2% AZE bottom-gated ZnO TFTE9 I-V

S4 Aotk $4 2 T BE 2% 5L v
@abe ohed 2o WA FHALL linear fitting S

Source

G

(b)

Fig. 1. (a) cross section and (b) top view of bottom-
gated ZnO TFT [5].
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Fig. 2. I-V characteristics of ZnO TFTs with different a
ctive layer thicknesses.
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Fig. 3. The measurement results of positive bias stress
(a) and relaxation (b) on ZnO TFTs with active laver
thicknesses of 40 nm, 80 nm.
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Fig. 4. The normalized drain-current noise spectral density
(SIn/In’) versus Vgs-Vru for bottom-gated ZnO TFTs
with different thicknesses.
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Fig. 5. The normalized drain—current noise spectral density
(SIn/In?) vs. frequency for bottom-gated ZnO TFTs with
different thicknesses.
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Fig. 6. XRD spectra of the ZnO films as a function of
the film thickness.
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