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Printing of Polymer Dielectric via Optimal Blade Coating for Large-scale
Low-Leakage Capacitors

Kyeong-Ho Seo' and Jin-Hyuk Bae'**

Abstract

We demonstrated a polymer dielectric with low leakage characteristics through an optimal blade coating method for low-cost and

large-scale fabrication of metal-insulator-metal (MIM) capacitors. Cross-linked poly(4-vinylphenol) (C-PVP), which is a typically used
polymer dielectric, was coated on a 10 x 10 cm indium-tin-oxide (ITO) deposited glass substrate by changing the deposition temperature
(Tp) and coating velocity (V) in the blade coating. During the blade coating, the thickness of the thin c-PVP varied depending on T,
and V¢ owing to the ‘Landau-Levich (LL) regime’. The c-PVP-dielectric-based MIM capacitor fabricated in this study showed the low-
est leakage current characteristics (10° A/em? at 1.2 MV/em?, annealing at 200 °C) and uniform electrical characteristics when Tp, was

30 °C and V¢ was 5 mmy/s. In addition, at Tp=

30 °C, stable leakage characteristics were confirmed when a different electric field was

applied. These results are expected to positively contribute to applications with next-generation electronic devices.
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10x10 cm MIM (ITO/C-PVP/Au) capacitor

Coating direction

Fig. 1. (a) Schematic diagram of polymer-dielectric thin film
fabrication process (b) image of the fabricated c-PVP
thin film based MIM capacitor.

Y3 C-PVP7F =28 7132 200 °Ce] 8t ZH|o|E 9]
oA gk AIZHESE o HQULE HEH 02 MIM AFNAIE &
AZFsl7] 8, F(Au) Aol E F2H7](thermal evaporator)S
T 1459 S SE2 o-PVP Hhe} o)l S, 2
o] A=) FAE 50 nmAt .

=}

3.En Y

3.1 C-PVP XA 7|8 MIM F{IHA|E| H7|H EM

T, % 59 &= Vo o B 298 fAA0 9T Fe
A gdst] S8, T, R Vel 27 Wl -

MIM ASATE 8] A 7]7g-7A4 LSk e =
MIM AZAE ] A5 H7HE A8, Tye 22 30, 70 °CollA
Ve 242F 2,5, 10 mm/soll A ¢-PVP =271 213 5 21T} Fig.
2@)°llA RAR= AAHE, Tp=30 °CoA = V=5 mm/sZE c-
PVP7} ZHEHIS W, 1.2 MViem® oA 10° A/em?®] 7P &
2 A A7 38 MIM AHAEIE A 5 ST o=



Printing of Polymer Dielectric via Optimal Blade Coating for Large-scale Low-Leakage Capacitors

Tp=30°C
~ 103 F
[
E 1041
2 o
2 105 |
@
S 40
3 10°
-
S 107
I~ 10 eV, =2mm/s
3
3] 108 [ ey, =5mm/s
® v, =10 mm/s
10° 1 1 1
0.0 03 0.6 0.9 1.2
Electric field (MV/icm)
-
£
o
<
2
0
c
o
il
-
c
g 107 ev.=2mmls
3
o g ey, =5mmis
10 ®v.=10mmis
10° 1 1 1
0.0 0.3 0.6 0.9 1.2
Electric field (MV/cm)
102
Tp=30°C
-3
« 10° .
cE: 4 &
3 104 . :
2 105 F o .
[ 4
S 108 ¢
E
L 107 e 03MVicm
5 ® 06MVicm
O qosf © 0.9 MVicm
A 12Mviem
10 " . n " "
0 2 4 6 8 10 12
Coating velocity (mm/s)
102
Tp=70°C
< OF s
£ E
s 104 s &
~ v Ll
2 105 | e .
[}
c
3 105 e,
T E
e 107 ® 03MVcm
5 E ® 0.6 MVicm
O qoef 0.9 MVicm
A 12Mvicm
109 L ' . ' ' .
0 2 4 6 8 10 12

Coating velocity (mm/s)

Fig. 2. J-E characteristics of fabricated c-PVP based MIM capacitor:
(@ Tp=30°C and (b) Tp=70°C. J-C characteristics of
fabricated c-PVP thin film based MIM capacitor at each
electric field: (¢) Tp=30°C and (d) Tp,=70°C. (Tp is
deposition temperature, V¢ is coating velocity, J is current
density, E is electric field and C is coating velocity).
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Fig. 3. (a) Comparision of c-PVP film thickness according to blade
coater temperature and coating velocity. (b) FE-SEM image
of the fabricated c-PVP film (T, =30 °C, Ve =5 mm/s). (Tp
is deposition temperature and V¢ is coating velocity).
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