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Fig. S1 Repeating unit structure of (a) common PI and (b) i-PI film.
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Fig. S2 Preparation process of the TPU/i-PI films.
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Fig. S3 FT-IR spectra of (a) common PI and (b) TPU, i-PI and TPU/i-PI films.

The characteristic imide absorption peaks of asymmetrical C=O stretching,
symmetrical C=0 stretching, C-N stretching and C=0O bending of imide ring in
common PI films are observed at 1780 cm!, 1720 ¢cm’!, 1370 cm™ and 725 cm’!
respectively. The absorption peaks at 780 cm!, 1720 cm!, 1370 cm! and 748 cm’!
are associated with asymmetrical C=0 stretching, symmetrical C=O stretching, C-N
stretching and C=0 bending of imide ring in i-PI film. The characteristic absorption

peaks of N-H bending, C=0 stretching and N-H stretching in TPU film are observed

at 1540 cm!, 1740 cm™ and 3330 cm™'.
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Fig. S4 AFM images of (a) i-PI and (b) 3% TPU/i-PI film.
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Fig. S5 XRD pattern of TPU film.

Fig. S6 SEM images of (a) 1% and (b) 7% TPU/i-PI film.
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Fig. S7 DSC curve of TPU film.
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Fig. S8 TGA curves of TPU, common PI, i-PI and TPU/i-PI films.

Table S1 Thermal stability of TPU, common PI, i-PI and TPU/i-P1I films.

Common 1% 3% 5% 7%
Film TPU i-PI
PI TPU/i-PI TPU/i-PI TPU/i-PI  TPU/i-PI
T, (°C) -40 302 257 257 254 256 256
Tys0, (°C) 275 563 536 518 465 416 382
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Fig. S9 Dielectric permittivity and loss of TPU film.
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Fig. S10 Dielectric permittivity and loss of i-PI and TPU/i-PI films at (a) 50 °C and

(b) 100 °C.
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Fig. S11 Breakdown strength of TPU film.
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Fig. S12 Breakdown strength of i-PI and TPU/i-PI films at (a) 25 °C, (b) 50 °C, (c)

100 °C and (b) 150 °C.
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Fig. S13 The U, and n of i-PI and TPU/i-PI films at (a) 50 °C and (b) 100 °C. The
error bars are the standard deviation obtained from at least three measurements of the

films.



W
i

(%)
=
T

[
un
T

15 — iPI
—— 3% TPU/i-PL

Current (10712A)

0EL 1 | 1 1 1 | 1 |
0 30 60 90 120 150 180 210 240
Temperature (°C)

Fig. S14 TSDC curves of i-PI and 3% TPU/i-PI film.

Table S2. TSDC results and calculated trap energy level and trapped charges density

of i-PI and 3% TPU/i-PI film.

Peak
Peak current Trap energy Trapped charge density
Materials temperature
(10-12A) level (eV) (10"8eV-m™3)
°C)
i-PI 210 1.89 1.20 3.93
3% TPU/i-P1 207 3.07 1.195 7.44

Bipolar carrier transport model

The bipolar charge transport model is established based on Poisson equation,
current continuity equation, conduction equation, etc., which can simulate the
migration, trapping, detrapping and recombination of electrons and holes in

dielectrics.' The specific formula refers to our previous work.?!



Table S3. Parameter settings for the bipolar carrier transport model

parameters i-PI 3% TPU/i-PI
Be.n 0.1 S 0.1 S
3.93x1018eV-
Nget, ht 7.44x10"% V-1 m3
I m3
Oet, ht 1.203 eV 1.195eV
6.4x1022 m?
So, S1, S» 6.4x102 m2 C!' ¢!
Clgl
S; Om?Clst! Om?Clsl!
Wei, hi 1.2eV 1.2eV
E 50 MV m! 50 MV m!
& 3.55 3.87
T 298 K 298 K
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