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Fig. S1 Particle size distribution of BFO-BTO-LFO—Mn—x ceramics: (a) x=0, (b) x=0.5, (c) x=1.0, (d) x=2.0, () x=3.0 and

(f) x=4.0.
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Fig. S2 (a) Relative dielectric constants ¢ and (b) dielectric losses tand of BFO-BTO-LFO-Mn-—x (x=0-4.0) ceramics.
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Fig. S3 Dielectric constant as a function of electric field of BFO-BTO-LFO-Mn—x (x=0—4.0) ceramics.
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Fig. S4 Dielectric constant as a function of electric field of BFO-BTO-LFO—-Mn-x (x=0—4.0) ceramics.

sample is the highest (d33*: 200 pm/V).

S

max

d33*=

Emax

(about 0.09%) when x=1.0. The large signal ds;3* values are calculated by Eq. S(1):

Fig. S4 shows the bipolar and unipolar strain curves of BFO-BTO-LFO—-Mn—x measured at 1 Hz with
an electric field of 45 kV/cm. Notably, the strains of undoped ceramics exceed those of doped ones. With

the increasing of MnQO, content, the S, firstly increases and then decreases, reaches its maximum value

Where E.x 1s 45 kV/cm and S, 1s the unipolar strain at 45 kV/cm. The d33* values of all the MnO,—doped

samples firstly increase and then decrease as the MnO, content increases, and the value of d;;* of x=1.0
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Fig. S5 XRD patterns of BFO—BTO-LFO-Mn-1 ceramics sintered at different temperature.
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Fig. S6 SEM of BFO-BTO-LFO-Mn-1 ceramics sintered at (a) T=975°C, (b) T=1000°C, (c) T=1025°C, (d) T=1050°C, (e)
T=1075°C.
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Fig. S7 Particle size distribution of BFO—BTO-LFO-Mn-1 ceramics: sintered at (a) T=975°C, (b) T=1000°C, (c) T=1025°C,
(d) T=1050°C, (e) T=1075°C.
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Fig. S8 EDS patterns of BFO-BTO-LFO-Mn-1 ceramics sintered at (a) T=975°C, (b) T=1000°C, (c) T=1025°C, (d)

E

Elements | Atomic %

0 5953

g Ti 520
= Mn Iz
[ Fe 13.95
- Ba 512
La 050

13.68

Atomic %

58.84

Ti 5.67
Mn 115
Fe 13.68
Ba 596
La 0.85

13.85

T=1050°C, (e) T=1075°C.

In order to confirm that the high temperatures of sintering the Bi volatility is inexistent, the EDS of BFO—
BTO-LFO-Mn-1 ceramics sintered at different temperatures are shown in Fig. S8. The patterns describe
that all the elements present in the BFO-BTO-LFO-Mn—1 samples. And these spectra further reveal that
there are no extra elements present in all the samples. The mole percentages of the concentrations in each of
the samples were estimated, and the obtained ratio of elements comes close to the empirical formula of

BFO-BTO-LFO-Mn-1 system and thus confirms that the high temperatures of sintering the Bi volatility is

Inexistent.
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Fig. S9 Temperature—dependent dielectric properties of BFO-BTO-LFO-Mn-1 ceramics sintered at 975-1075 °C.
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Fig. S10 P-FE loops of BFO—BTO-LFO-Mn—0 ceramics (a) sintered at 975-1075 °C measure at room temperature and
measure at different temperatures sintered at: (b)T=975°C, (c) T=1000°C, (d) T=1025°C, (e) T=1050°C.
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Fig. S11 (a) Remanent polarization P (b) coercive field £ and (c) the P variation of BFO-BTO-LFO-Mn-0 ceramics at
T C r

different measure temperatures.
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Fig. S12 Leakage current density of BFO-BTO-LFO-Mn—0 ceramics (a) sintered at 975-1075 °C measure at room
temperature and measure at different temperatures sintered at: (b)T=975°C, (c¢) T=1000°C, (d) T=1025°C, (e) T=1050°C.
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Fig. S13 P-F loops of BFO—BTO-LFO-Mn—0.5 ceramics (a) sintered at 975-1075 °C measure at room temperature and
measure at different temperatures sintered at: (b)T=975°C, (c) T=1000°C, (d) T=1025°C, (e) T=1050°C, (f) T=1075°C.
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Fig. S14 (a) Remanent polarization P (b) coercive field £ and (c) the P variation of BFO-BTO-LFO-Mn—0.5 ceramics at
T C T

different measure temperature.
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Fig. S15 Leakage current density of BFO-BTO-LFO-Mn—0.5 ceramics (a) sintered at 975-1075 °C measure at room
temperature and measure at different temperatures sintered at: (b)T=975°C, (c) T=1000°C, (d) T=1025°C, (e) T=1050°C, (f)
T=1075°C.



