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Fig. S1. (a) DSC curves of polycarbonate (PC) film. (b) TGA curve of pristine PC
film.
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Fig. S2. Layer thickness as a function of time for the sputtered Au layer.
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Fig. S4. Size of the diameter statistical histograms of (a) Au-10s, (b) Au-35s, and (c)
Au-60s. (d) The dependence of the size of Au nanodots with sputtering time.



Fig. S5. Cross-section scanning electron microscope (SEM) images of metal-polymer
composite materials for (a) PC-5s, (b) PC-10s, (¢) PC-25s, (d) PC-35s.
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Fig. S6. X-ray photoelectron spectroscopy (XPS) survey of the (a) pure PC and (b)
PC-10s films. The inset in (b) is the core-level XPS spectra of Auys.
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Fig. S7. Frequency-dependent dielectric spectra of the films with varied frequencies
ranging from 100 Hz to 1 MHz at 150 °C.
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Fig. S8. Weibull statistic of dielectric breakdown strength of PC-based interlayer
metal-polymer composites at (a) room temperature and (b) 150 °C.

Table S1. Weibull parameters of heterojunction films with different sputter time at
varying temperatures.

Temperature Parameter PC  PC-5s PC-10s PC-25s PC-35s PC-100s

Room (M\ft;n_l) 523 555 609 530 487 282
temperature Ji 2071 699 1086 1236 21.03 2291
Ly
470 487 518 480 462 251
150 °C (MV m™)

p 28.05 15.06 23.79 30.38 23.48 22.04




@ 150 °C °

— 0 i
o |
= | 5=375MVim E,=416 MV/m
T -1} p=3758 _
_ﬁ ¥ p=24.99
€
—

2t

B PEEK
- ° ® PEEK-10s
3F
300 350 400 450 500
Electric Field (MV/m)
®) |
@ 150 °C

O e B
o E,=607 MV/m
T | pee2Te
S5 E,=627 MV/m
= B=32.91
I

2L

. m PEN
-3 r | | ® | PEN-10s
500 550 600 650 700

Electric Field (MV/m)

Fig. S9. Weibull statistic of dielectric breakdown strength of (a) PEEK-based
interlayer metal-polymer composites at 150 °C and (b) PEN-based interlayer metal-
polymer composites at 150 °C.
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Fig. S10. Schematic polarization-electric field (P-E) loop of dielectric materials,
where the charged energy density (U.) is derived from the P-E loop by integration of
the area between the charge curve and ordinate, the discharged energy density (U,) is
determined by the area between the discharge curve and the ordinate, and the
efficiency () is the ratio of U, and U..
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Fig. S11. P-E loops of PC-based layer-structured metal-polymer composites at room
temperature and different electric fields.
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Fig. S12. P-E loops of PC-based layer-structured metal-polymer composites at 150
°C and different electric fields.
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Fig. S13. Energy storage performance of PC-based interlayer metal-polymer
composites at room temperature.

Discharged Energy Density (J/cm®)
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Table S2. The dielectric properties, breakdown properties, leakage current
characteristics and energy storage performance of all samples

Samples &/ Tan & J (X10°A em?) E,(MV m™) E,(MV m™) U.(J ecm?) 7 (%) U.(J em?) @150 5 (%)
(10%) @ 150 °C @RT @150 °C @RT @RT °C @150 °C
PC 2.86/1.1 13.6 523 470 6.97 92.6 3.47 89.3
PC-5s 3.04/1.6 4.28 555 487 7.59 93.9 4.44 87.8
PC-10s 3.14/2.8 3.86 609 518 8.05 91.8 6.25 86.6
PC-25s 3.20/4.2 6.14 530 480 5.98 95.4 4.54 85.6
PC-35s 3.24/53 4.02 487 462 4.10 97.4 4.38 83.5

PC-100s 3.49 1.71 282 251 2.80 95.7 2.75 89.3
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Fig. S14. Comparison of the maximum discharged energy density as a function of
charge-discharged efficiency for representative dielectric materials at 150 °C[1-16].
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Fig. S15. Charge-discharge cycle performance of the BOPP and PC-10s under 200
MV m! at (a) room temperature and (b) elevated temperature.
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Fig. S16. Discharged energy density as a function of time for BOPP and PC-10s
under 200 MV m! and room temperature.
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Fig. S17. TSDC and its gauss fitting curves of (a) PC and (b) PC-10s.

Table S3. TSDC results and calculated trap parameters of PC and PC-10s.

o Peakl (al)

o Peak2 (a2)

Samples Trap E Trap E
p nergy ° rap nergy °
o QO Tw (0 T OTEQ0) T (°0)
PC 0.20 15.69 177.57 0.76 491 191.97
PC-10s 0.35 23.34 199.59 1.02 6.55 220.41
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