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Table S1. Atomic ratio of films without and with Cs,CO; surface modification test by XPS

device Tiy, 0, Cs3y
control 26.89% 56.41% 0.01%
Cs,CO; modified 26.29% 56.58% 3.84%
O Ti02/Cs2C03
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Figure S1. XPS result of modified film washed with DI water for three times.
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Figure S2. J-V curves of perovskite solar cells without and with Cs,CO3; modification under AM 1.5,

100mW/cm? sun light irradiance.
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Figure S3. J-V curves of Cs,CO; modified perovskite solar cell tested under forward and reverse

scan.
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Figure S4. (a),(b) SEM results of perovskite films without and with Cs,CO; surface modification

respectively;

Table S2. parameters of (a) control devices and (b) devices modified with 30mM Cs,COs.

a) unmodified V,./V Jo./mA cm FF/% PCE/%
1 0.99 20.3 60.7 12.2
2 0.95 20.6 64.4 12.6
3 0.95 19.7 63.1 11.8
4 0.94 18.9 64.7 11.5
5 0.94 19.6 63.5 11.7
6 0.97 19.0 64.6 11.9
average 0.96 19.7 63.5 12.0
b) modified V,./V Joo/mAcm? FF/% PCE/%
1 1.02 21.4 61.4 13.4
2 1.02 20.4 68.2 14.2
3 1.05 20.0 68.6 14.4
4 0.98 20.4 65.5 13.1
5 1.04 21.3 64.1 14.2
6 0.98 21.5 61.7 13.0
average 1.02 20.8 64.9 13.7
o TiOZIperovskite
— TIOZICszcoslperovskite

s

8

2

(2]

[

(7]

2

=

v T T r T v

!
0 5 10 15 20
Binding Energy/eV

Figure S5. UPS curves of TiO,/perovskite and TiO,/Cs,COs/perovskite films.



