Regular Paper

J. Korean Inst. Electr. Electron. Mater. Eng.
Vol. 33, No. 4, pp. 281-285 July 2020

DOL: https://doi.org/10.4313/JKEM.2020.33.4.281
ISSN 1226-7945(Print), 2288-3258(Online)

281

HE AHOIE = &0 UE IGZO TFT §4 &4

1 )2 3 =1
AXA, 92, ASBYS, M=
' YR IR R
> Aatheta AR

Analysis of the Output Characteristics of IGZO TFT with Double Gate Structure

Ji Won Kim', Kee Chan Park? Yong Sang Kim?,

and Jae Hong Jeon'

' School of Electronics and Information Engineering, Korea Aerospace University, Goyang 10540, Korea
? Department of Electronics Engineering, Konkuk University, Seoul 05029, Korea
* Department of Electrical and Computer Engineering, Sungkyunkwan University, Suwon 16419, Korea

(Received March 20, 2020; Revised April 13, 2020; Accepted April 13, 2020)

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

Cu 550 nm %7—5.*3}&’"1‘3} D= AF9 &5 mjiE
3 AL 2EADHmE} A Al g &8st
of Zlsj=|oict

J4 1(b)x= BGFP #xE UEHWC sid AAR=
%?47]‘?1101] 5 =22]8d(Mo) 100

HHEW:

semiconductor characterization system 4200—SCS
S Abgsto] Wg AR AlolN sttt

2.2 BGFP 2%} 53

A7AY BGFP Lx9] EAL 3t 7110159} Arz
Si71 mi2ol F A=l & sdet Aol vk
Zlolth. 71E9] HEA0lE FRAME AR Ao ]
SHE AlPlES AZAIA F7] fiwol F AlPlES] %
o] Ysto stte] A2 e 72 2R} ;LJ_EEJF 1:1

lmﬂrﬁ
° orr o

o Me2 54 4 1, ojxrrt TAEE AAO]
ATt [10]. 2 =wollx] AQHeE BGFP 72 354

d|

=AM AR7E 2eteo] Al {AIsH] Al 2
Alo1ES} Ao g AAS Q17Iste] 7]
Txef Apdehet & 4 gl

R

Hal, ohF

g 7ol

"
-|> ﬂJ[o



A7 1R 28] =wA], AI33H Al42 pp. 281-285, 20201 7H: YA|L 283

=

oln

3. 4o o D 710l 5 mo] 1 BGFP AAF= #d Zo| 24 ym, 20|

L 7 mmo|t}. BGFP 4At9] o]% =7} 8.38 cm?/Vs&
|2 4xt9] olFk 8.17 cm’/Vs®rct § &1, 77}
o] 28 AYL 0.72 V, 0.91 V2 F&5¢ict DC &

w
T
<
Ji
04
e
HI
1z
N

0% on £ A% AT 542 wolEch celdl HEE ) 16208 SAs: wAOA o yol £a
ML 0.1V, 1V, 5V, 10 VE ol7tat Ael2 Aol o] =A| AI=teQl7] wjo] BGFP 7Lx9] o] S&7} %
E A4S -15~20 V7HR] 0.1 V HACo g Q7tstls 7l 5749 Aoz AtgHo.
gol Selel ARE AAstch 19 29 (b)E W
W, el A 10 Voli AIolE Aol 20 VY o
712 AXpQ] tgol M2 78 pA, BGFP AX}Q] =g Table 1. Comparison of TFT characteristics.

QAR 91 Az S o

we 9w =9l BGFP 2= 817 7 Normal TFT BGFP TFT
olES} A4 A7} AZRE0] QonR sl Ao|Ee
AMo7F 0 V& 1AYY 7] 2o BGFP 4AP7t 71& Width (¢m) 14 24
AAtEG =2 ARZE =4 £ Length (sm) 5 7

£ 12 712 axtek BGFP 2419 27198 S5 2 wopility (em?/vs) 8.17 8.38
ojgrt. molE Al Eit 2ol AA MAE 4xto)

UEES JIAMSRL, 718 2R AY Bl 14 m, e o o
(a) 100y (b) 100p
| —=—vp=0.1v
80p 4 V=1V 80y
% 60u 4 §-' 60y
& €
g 2
5 40p- 5 40p-
Q Q
= £
® 204 & 20p-
(=] o
04 0
45 0 5 0 5 10 15 20 45 0 5 0 5 10 15 20
Gate Voltage (V) Gate Voltage (V)
(¢) (d) 10°] —a— v, =01V
10° 4 —e—Vp =1V
10°] —&—Vp =5V
1074 —v Vp =10V
< < 107
= £ 1073
g 2 107
o 3 1o
£ £ 1074
£ S 107
o Q 10'14
107 3
107"
1077 i T T T T T
15 <10 50 5 10 15 20
Gate Voltage (V) Gate Voltage (V)

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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