Electronic Supplementary Material (ESI) for Journal of Materials Chemistry C.
This journal is © The Royal Society of Chemistry 2019

Supplementary Information for

Flexible e-Skin based on micro-structured PZT thin film via low-temperature PLD

method
Shaohui Zhang®®, Long Zhang?, Lujia Wang?, Fengxia Wang*®°, Gebo Pan*?

a Division of Interdisciplinary Research, Suzhou Institute of Nano-Tech and Nano-Bionics, Chinese
Academy of Sciences, 215123 Suzhou, P. R. China

b Jiangsu Provincial Key of Laboratory of Advanced Robotics & Collabotative Innovation Center of Suzhou
Nano Science and Technology, Soochow University, 215021 Suzhou, P. R. China

¢ School of Nano Technology and Nano Bionics, University of Science and Technology of China, 230026
Hefei, P. R. China

——300°C <
—200°C -
et
150°C o
—100°C
—_ =)
-] -
© = b
S N o
2 o i
5 S =
gl = %
= (=4
£ N SF S
o [=J-
- N -
[ o o N
3 o

30 40 50 60
20(Deg.)

Figure S1 XRD comparison of four sets of different deposition temperature series

It could be clearly seen that there were many raised triangular or spherical particles on the surface of the
PZT high crystal film, indicating ununiform film (Figure S2(a)).The elemental contents of these particles
were analyzed by EDS spectroscopy, The results showed that the composition of these particles was
identical to that of the PZT film itself (Figure S2(b)). These results verified that these protrusions were small
PZT particles formed during the preparation process. The formation might be the closed to the vacuum
chamber, which did not reach the ideal state in the annealing stage, that was to say, a certain difference
existed in oxygen pressure at various internal locations, and the temperature was not evenly distributed,
eventually resulting in the formation of raised small particles.
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Figure S2 (a) ESEM of the PZT surface. (b) EDS elemental analysis of raised particles on the surface of
PZT film

Figure S3 ESEM image before (a) and after (b) multiple cross annealing. conditions: 750°C deposition
temperature, 550°C annealing temperature



40 0.24 40 0.24
(a) . (b)
— 20 -0.16.E — 20- -0.16—
E E = £
= 0] L0.08E T 0 L0.08¢
H s 2 |
: s 8 5
o -204 L0.008  [f -20 — L 0.000
o
o
350°C 450°C
-40 — — -0.08 -40 S — — -0.08
-360 240 120 0 120 240 360 360 -240 120 0 120 240 360
Electric field (kV/icm) Electric field (kV/cm)
30 0.27 40 ) 0.18
15
— F0.18F  — 20- -0.09
2 2 < £
2 o E = S
© 2] E=
- Lo.0o§ = o- -0.00
.E 154 s £ 3
7] R L]
ke 5 £ &
i -0.00 -20- --0.095
5 w ﬁ QD
5] o
650 C <« 750°C
45 e -0.09 -40 — — -0.18
360  -240 120 0 120 240 360 -360 240 -120 0 120 240 360
Electric field (kV/cm) Electric field (kV/cm)

Figure S4 Piezoelectric butterfly curves and hysteresis loops under different annealing temperature series. ()
350 °C, (b) 450 C, (a) 650 ‘C and (d)750 C

Figure S5 The surface morphology of the corresponding PZT film after 45° bending for 15000 cycles



