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Fig. S1. The thickness of PSU, PVA, and PVP film. 



Fig. S2. The contact angle of PSU dielectric.



Fig. S3. The capacitance-frequency curves of PVA, PVP, and PSU dielectrics. 



Fig. S4. (a) AFM images of the dielectric thickness and (b) capacitance-frequency curves of PSU dielectric.



Fig. S5. The dielectric constant of PVA, PVP, PMMA, PS, and PSU.



Table S1. The transmittance of the reported OFETs.
Semiconductor Electrode Gate electrode Dielectric Transm

ittance（%
）

Ref.

IGZO ITO ITO Al2O3 ＞60 % [1]
In2O3 Graphene/

Au 
Graphene/Au ZAO 90 % [2]

IZO ITO ITO Al2O3 80 % [3]
R-GO/PU (PEDOT:P

SS)/PUD
(PEDOT:PSS)/

PUD
PU 75 % [4]

Graphene Graphene Graphene SU-8 
epoxy

70 % [5]

S-SWCNT AgNW AgNW/PUA PU-co-
PEO

/ [6]

Graphene Graphene/
AgNW

Graphene/AgN
W

parylene ＞80 % [7]

SWCNT (AgNW)-
PUA

(AgNW)-PUA PU-co-
PEG

＞90 % [8]

CNT Graphene Graphene Al2O3 80 % [9]
Graphene Graphene PEDOT:PSS ion gel / [10]
C8-BTBT PEDOT:PS

S
/SWCNT

PEDOT:PSS
/SWCNT

c-PVA ＞80 % [11]

C8-BTBT Au Au c-PVA >80 % [12]
29-DPP-TVT PEDOT:PS

S
PEDOT:PSS PVF >80 % [13]

C8-BTBT/PS Ag ITO PVP-HDA >90 % [14]
C8-BTBT Au PEDOT：PSS PSU 96.1 % Our work



Fig. S6. The AFM images and dielectric thickness of the different PSU thickness OFETs.



Fig. S7. The capacitance and dielectric constant of PSU dielectric.



Fig. S8. The transfer curves of different thickness of PSU dielectric OFETs. 



Table S2. Parameters for the PSU dielectric OFETs with different dielectric thickness.

Thickness

(nm)

Capacitance

(nF/cm2)

Dielectric

constant

On-state 

current (A)

Mobility

(cm2V-1s-1)

59.07 33.28 2.22 7.94×10-5 0.2

211.66 8.85 2.11 5.56×10-4 6.0

323.09 5.91 2.15 1.29×10-3 10.84

813.08 2.32 2.13 3.28×10-5 0.24



Fig. S9. The double sweep transfer and output curves of PSU, PVA, and PVP dielectric OFET. 



Fig. S10. The capacitance and transfer curves of PSU (a), PVA (b), and PVP (c) dielectric 

OFETs.



Fig. S11. The capacitance-frequency curves and the calculated mobility at different frequency of c-PVA dielectric 

OFETs.



Fig. S12. The surface roughness of PVA, PVP, and PSU dielectrics.



Table S3. The surface energy of PVA, PVP, PSU dielectrics.

Contact anglesDielectrics

DI 

water

CH2I2

γp 

(mJ m-2)

γd

(mJ m-

2)

γtotal

 (mJ m-2)

PVA 51 45 18.72 37.01 55.74

PVP 77.36 28.32 3.35 44.90 48.25

PSU 84.2 25 1.37 46.15 47.52

C8-BTBT 91.4 24.5 0.27 46.33 46.60



Fig. S13. Highly stable OFETs based on PSU dielectric compared with commercial PVA 

and PVP dielectrics. (a) Transfer curves within 100 cycles. (b-c) Transfer curves from 25 °C 

to 75 °C and humidity from 20% to 100%. (d) On-state currents with continuous testing for 

1000 s.



Table S4. The polymer dielectric OFETs of the highest humidity.

Dielectrics Semicond
uctor

Elect
rode

Humidity
(%)

Mobility
(cm2V-1s-1)

Ref.

PS Pentacene Au 40~50% 0.41 [15]
Honey P3HT Au 50% / [16]

c-dextran C8-BTBT Au 20~60% 7.72 [17]
PMMA/PVA CuPc Cu 0~100% 0.035 [18]
PMMA/PMM

A
/PVA/PS/PVP

CuPc Cu 0~100% 0.015 [19]

PSU C8-BTBT Au 20~100% 10.84 Our work



Fig. S14. Young’s modules of PSU dielectric.



Fig. S15. The SEM images of the1 um bending radius.
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