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FEE g 2 B 0 s 0 R T AR 28 AR AR 5 AR 1 T R A B R N T AR AR B R AR CTFTs) 9 1 #L BHL B il
W, WFoE R BB AT E Ag ML A 72 09 S Al Ae PE 4R 25 . S BB T Ag IR Ak TFT MhRefR 25, @l 1E
Ag FLHR AU 52 o (] 45 S SR T ED A AL R B (TTO) Ll 7T LABEL RS Ag KR BRI WA E ZE . 164 1TO MLtk 7T LA
5 Ag M IR ZTE AL R4 0082 i b KRR T RE M PH . 35 F Ag/1TO W2 B K TFT K3 T 12 Ag B K
AR IR T T B HRIK 16.0 cm® « V7! o s PRI 6.2 X107, I B 28 4 174 mV/Decade, B HL L —2.0 V,
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Oxide thin-film transistors based on printed double-layer electrodes
LIN Yi-long, CHEN Si-ting, WU Yong-bo, LAN Lin-feng”, PENG Jun-biao

(State Key Laboratory of Luminescent Materials and Devices ,
South China University of Technology, Guangzhou 510640, China)

Abstract: To meet the requirement of low signal delay of the large-size printed display, it is necessary
to develop low-resistance printed electrodes for oxide thin film transistors(TFTs). It is found that the
interface contact between inkjet-printed Ag and the active layer is poor, which leads to the poor
electrical performance of oxide TFT with the Ag electrode. By inserting inkjet-printed indium tin oxide
(ITO) electrode between the Ag electrode and the active layer, the diffusion of Ag nanoparticles in
the active layer can be blocked. In addition, the ITO electrode can form good contact characteristics
with Ag and the active layer, greatly reducing the contact resistance. The performance of TFT based
on Ag/ITO double-layer electrodes is significantly improved compared with that based on single-layer

', switching ratio of 6.2X10", subthreshold swing of

silver electrode: mobility of 16.0 cm® « V7! ¢ s~
174 mV/Decade, and threshold voltage of —2.0 V. The results demonstrate the application potential
of printed Ag electrode in oxide TFT, and contribute to the establishment of a composite conductive
film system of stacked structure of metallic conductive nanomaterials and conductive oxide film,

realizing complementary advantages.
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Tab.1 Ink parameters

jadicy i %
K KR/ KMk S/ R/ 71
(mPa*s) (mN+m "D(gescm ?)

1TO %W 6.00 30.37 1.15 4.52

Ag Ak 14.90 34.59 1.50 2.22

Ag/ITO WZ B TFT 454 & 1 s,
T SEAE T 0 B B THDE i 4 8 FE AT U S 300
nm JE BRI (AL s NDAE N TFT B ;
F2 25 06 F PRAR B AR 1Y D7 ik 78 AL s Nd i K —
JZ 200 nm JEM B H A AR (ALO, = NdDfE R4
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1 Ag/ITO HL#k TFT 458, (a)7m ZIE ; (b G
Fig.1 Structure of TFT with Ag/ITO electrode. (a)

Schematic diagram; (b) Polarizing microscope

50 s JE¥ TTO WM AT ERAENNME B FLTH , 7E 100 °C
T4 5 min BJE7E 350 ‘CiB K 1 h, FFfl 489 ITO
W2 50 nm J& G T Bk B AL PR WL Li %
PIRFIE TAEN ) . T Ag SR R, HATHL
R AT ST ENAE 1TO bd, 7 150 C iR
k30 min, Frifil 45 19 Ag #2168 nm &, T il
ISR W/L =400 pm/200 pm, 3T
Mgl Ag At ITO fLA Y TFT 5 Lk 2,
S T — B,

3 EBRER

&l 2 JyA R A (9 InScO, TFTs 1 %: 7% 55
PR AR LR . ATLAE L Ag IR TFT
R I 2 AT B R A I A 38 i L i EL s B B L i
2t 25 )55 119 ik U PR R AE X AS R, SX T B S Ag SR OK
H5HIZM Ag 8K 54 2 2 0 A0 B AE A G
it PRI AR /0N LA LR o R A ™ 0 H IR B B AR
N, AT RE S HE A B KA G, ITO iy TFT
HMRMAILF AR, X RAEZ S5 4%)%
S DA A IR R N R A B 2 B B BE L TTO AR
5 InScO, A5 2 H #5419 e 25 1 . 7 i b ]
FUE T Ag SBKAEAWZ G AT 8K
HHERTE Vo BRI WA 38 B4 AT X, AT fE & 1TO

image. CER o R N AN S NG N S N | B
(@ 10° 0.002 (b) 10+ 0005 (© 102 — 0.016
10¢ 10% %8:5
107 10% 0.004 10° 0.012
10°® -7 107
§u 10° Uz % igx 0.003 o % 10°¢ o>
= 0.001 55 2~ 100 0.008 =
= 10 > T 00 0002 = 5 jgi0 >
~ 1o R 1010 5 f 101 B
1012 10 0.001 1012 0.004
13 102
10 1012 0.000 101
104 0.000 . s
-20 -15-10 -5 0 5 10 15 20 101—320 -15-10 -5 0 5 10 15 20 10 20 -15-10 -5 0 5 10 15 2(?'000
Ve/V Vo/V VeV
d e
@ 1.0x10¢ © 2.0x10° ® 2.0x10¢ —
oV
—_—V ——5V —— 10V —5V
8ox107| — 15V ——20V | ——1ov
’ 1.5x10% | 1.5x104} 15V
—— 20V
6.0x107
< < <
3 3 1.0x105 | 3 1.0x10%
4.0x107
| 5.0x10°
2.0x107 5.0x10
0.0 0.0 0.0
0 5 10 15 20 0 5 10 15 20 0 5 10 15 20
VoIV VoIV /v

B 2 RFEHEME InScO, TFTs BB ML A B L. (0 (D :Ag;(b)(e):ITO;(e) (D) :Ag/ITO,
Fig.2 Transfer curves and output curves of InScO, TFTs with different electrodes. (a) (d):Ag; (b) (e):

ITO; (o) (D :Ag/ITO.
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Fig.3 Extraction of contact resistance of TFT with
different electrode. (a)ITO; (b)Ag/ITO.
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Fig.4 Effect of ink on the oxide films. (a) Testing

structure; The current and voltage curves be-
fore and after (b) InScO,or (¢)ITO treated

with ink.
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Fig.5 TOF-SIMS of InScO, TFT with different
electrode. (a)Ag; (b) Ag/ITO.
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Fig.6 XPS Ag 3d;/; spectra of different oxide films.
(a) InScO, ; (b) ITO. Prior to the XPS anal-
ysis, the Ag electrode on the oxide films was

washed off with solvent.
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