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Fig.S1. Flow charts of the preparation of (a) Pby7sBag,Lag0,ZrO; (PBLZ) thin films and (b) LaNiO;3 bottom
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Fig. S2. XRD patterns of the pure p-GaN and PBLZ thin films on p-GaN substrate, LaNiO; (2 layers)/p-GaN

substrate and LaNiOj; (2 layers)/p-GaN substrate.
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Fig. S3. TEM image of the PBLZ thin film on LaNiOs/n-GaN substrate.
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Fig. S4. Raman scattering spectra of the PBLZ thin film on Pt/LaNiO; substrate at selected temperature.
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Fig. S5. FWHM of Raman scattering spectra of the PBLZ thin film on p-GaN substrate as a function of
temperature of peak 1,2,3,4,5,6,7 and 9. Inset: Raman shift as a function of temperature of peak 1,2,3,4,5,6,7

and 9.
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Fig. S6. Cross-sectional and the corresponding surface SEM images of the PBLZ thin films. a), b) on pure p-

GaN. ¢), d) on LaNiOj3(2 layers)/p-GaN substrate. ), f) on LaNiOs(4 layers)/p-GaN substrate.



o
—

on LaNiO,/Pt

75 20 75
-8 Wem |\ W] 128 KViem
1 357 kViem ) 256 kv/em
BosiEs s s
(:‘ 4 ——-893 kViem 4 ——641 Kkviem
1071 kV/em 897 kV/em
E 254 . 1355 kV/em 25 ==t 1010 kV/em e
(&) 1 —i5s3kviem | 1282 kV/em
o)
D 0 0
S ~ 11
Q. -25 4 -25 - -
J 4 =
~50 1 -9k -50 1 -4k
- -1600 -sbg(k 8 )S(I)O 1600 - -1300 -SBE(K 9 )séo 1300
cm cm
-75 — T T T T — T T 1 T 1 -75 — T T T 7 — T T 1 T 1
-2100 -1400 -700 0 700 1400 2100 -1500 -1000 -500 0 500 1000 1500
E (kVicm ) E (KV/cm )
C) 75 on LaNiO;/n-GaN on LaNiO,/p-GaN
——256 KVem | 22 T———— | .- 256 kVi/em
1 769 kViem e 769 KV /em
— 1010 kV/em 1010 kV/em
S04 - 1282 kviem ~ 2w kviem
1 —— 1410 kViem ——- 1538 kV/em
1538 kV/em 1795 kV/em
25 1 - - -1667 kViem = = -2051 kV/em

—— 1795 kV/em

P ( uClcm?)
o

— 2307 kV/em

25 ;
s0d s =4 -50 - s
- 2000 -16(‘)50( ’ \ch;o'oo 2000 y 2400 -12'%0( o8 ;z'oo 2400
cm
-5 L e — T 1 -75 — T T — T 1
-2100 -1400 -700 0 700 1400 2100 -2700 -1800 -900 0 900 1800 2700
E (kVicm) E (kVicm)

Fig. S7. P-E loops of the PBLZ thin films at selected electric fields at 10 kHz (a) on Pt substrate. (b) on
LaNiO;/Pt substrate. (c¢) on LaNiOs;/n-GaN substrate. (d) on LaNiOz/p-GaN substrate. Insets in (a), (b), (c)

and (d): I-E curves at selected electric fields.



