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Abstract: Zinc tin oxide transparent thin film transistors (ZTO TTFTs) were fabricated by using n” Si wafers as

gate electrodes. Indium (In), aluminum (Al), indium tin oxide (ITO), silver (Ag), and gold (Au) were employed for
source and drain electrodes, and the mobility and the threshold voltage of ZTO TTFTs were observed as a function

of electrode. The ZTO TTFTs adopting In as electrodes showed the highest mobility and the lowest threshold

voltage. It was shown that Ag and Au are not suitable for the electrodes of ZTO TTFTs. As the results of this

study, it is considered that the interface properties of electrode/ZTO are more influential in the properties of ZTO

TTFTs than the conductivity of electrode.
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Fig. 1. Transfer characteristics of ZTO TTFTs having different

electrodes.

Table 1. Summaries of mobility, threshold voltage, and 1,/l.y
of ZTO TTFTs.

il Vit
Electrodes Lon/ Lo
(cm'/Vsec) (V)
In 20.5 2.5 1=107
Al 12.7 4.6 6x10°
ITO 11.5 4.9 6x10°
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Fig. 2. Energy band diagram of metal-semiconductor(n-type)
Junction: (a) q®,, > q®, and (b) q®, > qb..
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Fig. 3. Transfer characteristics of ZTO TTFTs using Ag and
Au as source/drain electrodes, respectively.

p—

1)9] x& mﬁo;h‘ﬂ Vr F8tgct Ax/=8
ol M=29 In, Al ITO #9028 V7t Z7}st%ct
TTFTS] V= oleje] Aoz masct [16).

Vr= (W, = W)= @ra)re, @

A7V Wn Wse Q. Q= Z4Zt AOlEXZ3} ZTO
o] A4 o], A|Hol FHst FHA Asto|ct.
383 Ppe R HE ( )4 ﬂﬂéulﬂﬂﬁé (EpQ] A}o]
& - Ep/q LFERACE, 2)0] 95t 2 Ao
Al H&HE ZTO TTFT :.\_i/“ilﬂOl xd—;toﬂ A glo]
V@t d73shof gt kst Axd 3 £859 TTFT

+ 7A°lE AMFog n' Sig Al8st¥on] g £0]

ZT0%e) FAFAE SUW] Yeold. Haix & 1
o A Aa/ceA godo) Wilse Hogo

E —‘]UI?_}C} }AT_.“
A (2)= 529 Si MOSFET
2jj<] 81 MOSFET9] Z20j+=

g

A2/EY deE DsEe THslel A3 A2/
S2AR gAolel Heigetol B9 Yusl gt
wiet AolEQ A Abolo] Q7bEl MY (Vogol

Q2R 71]0]2’20‘4”* YL A]EFATL /A2 Ao
ob Qzgickn }gE 2 itk a8y ZTO TTFT:

A2/ Gode] NYEL F57| Y 242 £
Bg obxl Qech metd QstE Veol YRt a2



436 J. Korean Inst. Electr. Electron. Mater. Eng., Vol. 28, No. 7, pp. 433-438, July 2015 T. Y. Ma et al

10*

10°

10°

Drain current (A)

20 -5 a0 5 0 5 10 15 20
Gate voltage (V)

10°

10°

Drain current (A)

10"

ekl
20 -15 -10 -5 0 5 10 15 20
Gate voltage (V)

10" M:.Llnlliu: .lll.:a.l ..l.I'i._| '..Il...: .: ....

Fig. 4. Transfer characteristics of ZTO TTFTs adopting
different electrodes: (a) In (source) and Ag (drain), and (b) Ag

(source) and In (drain).
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Fig. 5. Energy band diagrams for (a) Au(or Ag) and ZTO,
and (b) In(or Al) and ZTO.
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