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Abstract: Oxide semiconductor devices have become increasingly important because of their high mobility and good
uniformity. The channel length of oxide semiconductor thin film transistors (TFTs) also shrinks as the display resolution
increases. It is well known that reducing the channel length of a TFT is detrimental to the current saturation because
of drain-induced barrier lowering, as well as the movement of the pinch-off point. In an organic light-emitting diode
(OLED), the lack of current saturation in the driving TFT creates a major problem in the control of OLED current. To
obtain improved current saturation in short channels, we fabricated indium gallium zinc oxide (IGZO) TFTs with single
gate and double gate structures, and evaluated the electrical characteristics of both devices. For the double gate structure,
we connected the bottom gate electrode to the source electrode, so that the electric potential of the bottom gate was fixed
to that of the source. We denote the double gate structure with the bottom gate fixed at the source potential as the BGFP
(bottom gate with fixed potential) structure. For the BGFP TFT, the current saturation, as determined by the output
characteristics, is better than that of the conventional single gate TFT. This is because the change in the source side

potential barrier by the drain field has been suppressed.

Keywords: 1GZO, Oxide TFT, Double gate, Current saturation, DIBL

1.MEZ o} ol §7] WY r}o] 9 E(organic light-emitting
diode, OLED) tJAZg]|o| 7|&o| wW=A Wxsty Q)
Al petAl, 1ag, thuAel AAL) cla=golrt  tf. gAZe o] wWZgolo] Q3 AStS sh uiot

QIAYHA S & goid] Mzjda™ So] EHolx  EHA|AE(thin film transistor, TFT)= 7]& v|HA
71& oA Az o](liquid crystal display, LCD)®  Al2]&(amorphous silicon, a-Si)i} o274 AZl&

(polycrystalline silicon, poly-Si)9] ©H&E HSH
< Jae Hong Jeon; jjh123@kau.ac.kr AFe}2(oxide) TFTO ﬁ?‘ﬂ' Q%‘EJF_ oIt} [1.2]. At
Copyright ©2020 KIEEME. All rights reserved. ' Stz WAl H8A d2EEn 52 o=
Attion Non-Conmereal - Lisense (Hiprsaivecommons ngeemsestymesoy 75 SEOIA FojLpi, chAx Ael@uct xajstn ¢
e, o e onginl ok 1o oy e TN A ook el E3.g FPRIAL glo} AT HlaZe]o]



282 J. Korean Inst. Electr. Electron. Mater. Eng., Vol. 33, No. 4, pp. 281-285, July 2020: J.-W. Kim ef al.

= =] =2

WAl OLED fAZgoloA & TFT= L7dst
2= GX|sfloF stuz2 XME Z3Hcurrent saturation)
7F A El=Alol gigt ofRIt Fesit. AE EHE,
UM E gasdol9 WAlw fAaEdo]l UsidE
Altoll ol=2®A TFT AAte] AHd Zole FA 4ot
AlaL et TETY Ajd Zol7} AoA|H =9l A
27t 2 R85 AE Aol oAl =HUA AR
2ot A oldollA ARIE S7she dAdol e
o] ?142 OLED YyaZFgoloA 5 AF7F HFgA

oz 2AH7] oAl sy, gag ol 5 =U%
sHA wrEtt [4]. AR etz Qs WAsts 24
= MAAZI7] sl Mz A 3o ish A7t

Zws] YL ek IF o2 AolE TxE Ay
s15 AolE2 olgstol AL Alojsto] WY Aol
FxE0) AxpRct BA ARE F/HAIIL o5t &
e RS JHAlL Qe [5-8]. et axp
9lo4 Aol ol & 7} ©f Ztsolol s17] W
of B3 PSP YA AL A A, LEYL
Jefn 34 J2lm A2 340l 184 Fvtslolof o

£ Ad7oME HE AclE 120 AP S RAlSHL,
Ad Aot Hotde AR Zebh A =] et A=

v 2P AERE AAletelth. R AI0lE #EE v
8 7|8 AXE AHst Ad Zo|r} FolAr M
2 es 14 A919 sHEAF(bottom
gate with fixed potential, BGFP)2 Zt= x5 Ao
Asteict. BGFPE 7t 4Atet BGFP7L Qe 718
At @A AAbstel £ E& aAte] AN E4L &

=2

=

A sk

P~

2. 8 9y
2.1 &K M= oy

IGZO TFT #&E= I3 13} Zo] AY AlojleE 7t
712 4%}9} BGFP 1x2 A&ttt 7]E AXf
l(a)l= #2171 9lo] PECVDZ A2]Z&Ato]
(Si02) 400 nmE ZAMEH 5 1GZO 50 nmE DC A
B& ZAert. AlolE A9t Si0. 140 nmE
IR, AolE A= F2](Cu) 500 nmg FARE
ijefd-g 71885

HAS &0l =BEAL, A7) FH(self align)

lj rlr
o

L o op B |;

a2

|1
ol
1%
>‘
[ >
S~
[r
)
O,
2
1%
lo
)4
-
3

A
]
=)

Passivation(SiN)

Glass Substrate

(b)

Passivation(SiN)

IGZO channel

Bottom Gate(Mo
Glass Substrate

Fig. 1. The schematic of the IGZO TFT (a) normal structure
and (b) BGFP structure.
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Table 1. Comparison of TFT characteristics.

Normal TFT BGFP TFT
Width (m) 14 24
Length (m) 5 7
Mobility (cm*/Vs) 8.17 8.38
Vih (V) 0.91 0.72
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Fig. 2. The transfer curve of IGZO TFT (a) normal structure, (b) BGFP structure in linear scale, (c) normal structure, and (d)
BGFP structure in log scale.
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Fig. 3. The output curve of IGZO TFT (a) normal structure
and (b) BGFP structure.
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