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Figure S1. Images of 10% Pb(SCN), films with the vacuum assisted annealing (VAA)
(left) and without VA A(right)

Figure S2.SEM images of 10% Pb(SCN), film with VAA (a)and without VAA(b)



Figure S3. Top view SEM images of MASnI; films with (a) 0%, (b) 5%, (c) 10%, (d)
15%,(e) 20%, (f) 25% and (g)30% Pb(SCN)2 in the precursors deposited on
PEDOT:PSS HTLs at different magnifications.
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Figure S4. Intensity of Pbl, peak at 12.8° with various amounts of Pb(SCN)2

additives in the precursors.
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Figure SS5. the peak positions at the (110) planes of MASnI; with various amounts of
Pb(SCN):2 additives in the precursors.
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Figure S6. SEM-EDS spectra taken from the surface of perovskite film

5000 5
anneal at 100°C
4000'; vacuum and anneal
3 vacuum
3000 -
2 i
g 4
3 2000 7
£ ]
1000 -
L) L L] . ) L | ¥ 1
11.6 12.0 12.4 12.8 13.2

20 (degree)

Figure S7. Intensity of Pbl, peak at 12.8° with various treatment condition coated on

ITO substrates.
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Figure S8. Photoluminescence spectra of MASnI3 films with various amounts of
Pb(SCN):2 additives in the precursors.

Table S1. Summary of typical photovoltaic parameters for the solar cells prepared
using MASnI3 with various amounts of Pb(SCN)2 additives in the precursor and

measured under reverse and forward voltage scanning

Jsc Voc FF PCE
macm-y IV %] 1%
0% Pb(SCN):2 (forward)
5% Pb(SCN)2 (forward)

10% Pb(SCN):2 (forward)

15% Pb(SCN)2 (forward) 10.48

IR v 977
20% Pb(SCN): (forward) 17.69 ---

| 2NNz e 1689
25% Pb(SCN):2 (forward) 13.55 ---

| 2PNz (v 16
30% Pb(SCN)2 (forward) 10.81 ---
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Figure S9. J-V curves of the perovskite solar cells, prepared using MASnl; with
various amounts of Pb(SCN), additives in the precursors, measured under reverse
voltage scanning
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Figure S10. J-V curves of the perovskite solar cells using MASnl; with VAA and
without VAA and add 20% Pb(SCN), in the perovskite precursor , under reverse and
forward voltage scanning.
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Figure S11. Normalized PCE of the unencapsulated device based on MASnl; and 20%
Pb(SCN),-doped perovskite film stored in the air for over 110 min.



.
40 4.2

1]
/

/

A /

] -
-'y ——————

4=
O

distribution when th

5%.(¢) 20%, (f) 25%

tics of the
c) 10%, (d

MASnI; films is doped with

the

fitting. (h) the best PCE

ious Pb(SCN), concentrations

<

é Cl
{3 ~

~

nd (2)30% Pb(SCN); in

=

tribution

ian dis

the Gauss

]
[}

olid line denotes

»n = L

Figure S12. Stati

() 0%, (b)

v

—_—

. Bla

distribution o

precursors

[0}

—
(e

()



2 F MASnIﬁZU% Pb(SCN), forward
[ —9— MASnI,+20% Pb(SCN), reverse

L4
A~ N O
—TTT
©
%

%o

©

Current density (mA/cm?)
1"

i SR
(o]
T

00 01 02 03 04 05
Voltage (V)

s
, 0
o
-

Figure S13. J-V curves of the best performance cell with 20% Pb(SCN), in the
precursor measured under forward and reverse voltage scanning

Table S2.The photovoltaic parameters of the best solar cells prepared with 20%
Pb(SCN):2 additives in the precursor and measured under reverse and forward voltage
scanning

]sc VOC FF PCE
1) (1)
macm-y IV (%] (%l
forward 17.03 0.54 66 6.03
reverse 16.90 0.52 60 5.31
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Figure S14. EQE spectra of the solar cells using MASnI3 with 20% Pb(SCN),
additives in the precursors



0.74 ® forward
® reverse
0.6 4 —fitting for forward
) | —fitting for reverse
0.5- .
= 1.06kT/q ¢ B ™
2 ] g "
o 047 @ 1.27KT/
o)) ! . q
= 0.34 H
© n®
> ] ®
0.2 1
] [ ]
0.14 m ®
m @
[
0.0 -—Iuauﬂ—l.uulﬂ—l.l.unﬂ—l.uuﬂ—l—l.unﬂ—uﬂanﬂ—a—uuﬂ—u.ﬁ
1

E-5 1E-4 1E-3 0.01 041 1 10 100
Light intensity (mW/cm?)

Figure S15. Open circuit voltage (Voc) of perovskite PV device with 20% Pb(SCN),
additive plotted against incident light intensity.



