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Inkjet printing PVP dielectric for flexible thin film transistor
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Abstract: Rapid development of flexible electronics requires thin film transistor (TFT) to have fea-
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tures of low power consumption, good bending resistance and ability to be fabricated at low tempera-
ture. Gate insulator is one of the key materials in TFT device. Organic gate insulator prepared by solu-
tion method has the advantages of low cost, strong flexibility and is suitable for large area processing.
In this paper, polyvinylpyrrolidone (PVP) dielectric film was achieved by inkjet printing process. The
composition difference of printed PVP films with different annealing temperature was analyzed by
XPS, and leakage current, capacitance and transfer characteristic of PVP devices were obtained by
semiconductor analyzer. TET device with PVP film annealed at 200 ‘C showed leakage current density
<10 "A/cm’ (5 V) and relative dielectric constant about 3.8. Saturation mobility of device based on
glass substrate is 4.6 cm?/(V « s) and the I, /I gratio is =>10° while that for device based on PI sub-

strate with bending radius of 20 mm is 2.8 cm?®/(V ¢ s) and 6 X 10", respectively. This result demon-

strates that PVP dielectric is promising in flexible electronics.

Key words: inkjet printing; flexible substrate; organic dielectric material; thin-film transistor
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Fig.1 (a) Chemical structure of polyvinyl pyrrolidone;

(b) Structure of flexible TFT device with

printed dielectric layer.
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Fig.2  Polarizing microscope photograph (a) and
cross-section scanning profile of printed PVP

film (b)
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Fig.3 XPS scan spectra of PVP film annealed at (a) 200 ‘C, (b) 250 °C, (c) 300 ‘C and O 1s spectra of PVP
film annealed at (d) 200 C, (e) 250 C, (f) 300 C.
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Tab.1 Summary of XPS result of PVP film annealed at different temperature
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Fig.4 Leakage current density (a) and capacitance (b) of printed PVP film annealed at different temperature
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Fig.5 Transfer characteristics curves of TFT with

PVP film annealed at different temperature
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Tab.2 Summary of TFT characteristics with PVP dielectric annealed at different temperature

HR )= BAGEEE/C EHEAE/(em” « VT e sTH) JFRIE B {E L R/ V KA/ A
pPVP 200 4.6 6 10° 1.7 5% 10"
PVP 250 2.6 2X10° 2.8 1 X 10"
PVP 300 1.1 3% 10" 0.9 6 X 10




638

GRS RN

836 %

24 FMERMHEsE

BT BRI Bl A SCHE PLA S B4l & T
FETHTED PVP WA TET g8 14 , WERE A i
200 °C, TEHI %t B b Pl W BT 3% 3 S B
HEFT ISR AT B, 5 4 1 4 52 10 K PT RS DA 386 5
St/ N 2 VG R N i S S e S N S 1 [ . o
TR AR ) il S 48 25 R e B A il £k
B 6 FiR, Atma ih i) PLA KA F TR 4.2
em’/ (Ve ) FF R R T 107, A 3 L W4
JERHETE ] 6 X 107 AL F B PVP I I e o 45
KX EEEth PL MK R ARG R,
7E 30 mm B R PBB TP &0 T BB R P K
o OCAS H PR 5 B R R FE AR R A, B T X 2
P& DIREE AN, il R R AR FEARS] 20 mm
B, B 25 AR R B e, g8 R IR R PR R 2.8
em®/ (Vo ) RS HL I HOBE GO I, B FS T
FE2 1 DECE G, R OCHURE R 6 X 10", BT 25 47 X
oty 25 R 52 M AR TH AR N B R 2 8 A — 2 1
BIR TREJR A Ry 1GZO A B R Ha KA 5 i
FRPE B8R PVP IR 3R AN 6% 1 58, S B0 5 7E
PVP [y IGZO Wi &Ny 77 4 v T P e iR 1k . i
— L BTN S MR A 1 Y A AR R B (Gt ek AR R 10
mm) , T HREILE 0.7 cm?/(V » 8) T LS

PIRZE TR R DR T SRR TR 10 ° A K
UL IGZO A JUZ R I RSB AL AN TR 25 4 f
PR aeF R (E R R A A 5 A R 5 R 52 R
FEBEAT G, L 5 B T G5k B4 1) 30l 0 RILRE JOAH O
ML S5 ROk B W WA, BRIl e T3
o EBISKRE L PTRAERT R 09 & 11V BE R flo2E T
W 3 S8 4 I L 9T ED PVP 482 2 HoAT —E 1Y
YU PrRRE . RS FLE 20 mm DL Bl AR 2

0.001 0.02
10% L
10°1 oots
106] .
<
< 107) Sy
3 0.01 \.8
1081
1071 40.005
1010
10 0
6 WEATTED PVP 405 )2 38 ka0 140 R 6] 25 ih 45 1
T B RS R R
Fig. 6 Transfer characteristics of flexible TFT

device with printed PVP dielectric under

different curvature radius
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Tab.3 Summary of flexible TFT characteristic with printed PVP dielectric under different curvature radius
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PVP 30 5.0 2 X 10° 0.7 6 X 107"
PVP 20 2.8 6 % 10* —0.4 7 X 107"
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