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Fig. S1 (a) The XRD pattern and (b) the enlarged part around (200)pc peak of the KNNLT-M target.
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Fig. S2 (a) The photo of real sample with Pt top electrode and (b) Pt electrode physical drawing.
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Fig. S3. The elemental analysis area and corresponding EDS maps of La, Ni, K, Na, Nb, Ta, Mn and 

O of KNNLT-M films grown on (a, b-h) LCMO and (k, l-r) LNO buffer electrode layers. The low-

magnification and high-resolution cross-sectional images across the bottom interface of KNNLT-M 

films grown on the (i and j) LCMO and (s and t) LNO buffer electrode layers.



4

-400 0 400-400 0 400 -400 0 400

-50

0

50

-400 0 400

-0.5

0.0

0.5

                  kV/cm
100 200
300 400

On LNO
c

On LBMO
b

g

E (kV/cm)

f

                  kV/cm
150 250
400 500

E (kV/cm)

                  kV/cm
100 200
300 400

On NSTO
d

h

E (kV/cm)

P
 (

C
/c

m
2 )

On LCMO
a

e

I (
m

A)

                 kV/cm
150 250
400 500

E (kV/cm)

Fig. S4 (a-d) The detailed room temperature P-E hysteresis loops and (e-h) corresponding switching 

current curves measured at 1 kHz for KNNLT-M films grown on various buffer layer-coated STO 

(001) substrates under different electrical field. 

100 200 300 400

2

4

6

8

100 200 300 400

0

1

2

3

On n-type electro
des

On p-type electrodes

T (oC)

D
ie

le
ct

ric
 C

on
st

an
t (

*1
00

0) a
On p-type electrodes

On n-type electrodes

p-type
On LCMO
On LBMO

n-type
On LNO
On NSTO

b

D
ie

le
ct

ric
 L

os
s

T (oC)

Fig. S5. The comparative phase transition characteristics identified by (a) temperature-dependent 

dielectric constant and (b) dielectric loss of KNNLT-M films grown on various buffer electrode layer-

coated STO (001) substrates.


