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Table S1 Work function of SnO, and Yb-doped SnO, film

SnO, Yb-doped SnO, HOPG®
Surface potential (mV) -370.21 -477.69 1.040
ASP" (mV) -369.17 -476.56 /
Work Function® (eV) 4.28 4.17 4.65

3 HOPG (highly oriented pyrolytic graphite) was used as a reference work function of 4.65e¢V

given by supplier;

b ASP = SP(samples)-SP(HOPG);

¢ Work Function = eASP + 4.65¢V.



Table S2 Device performance of SnO, and Yb-doped SnO, perovskite solar cells. The parameters

are obtained from the average of 30 devices.

Type Jsc Voc FF PCE

(mA cm?) V) (%0) (%)
SnO, device 19.12+1.49 0.98+0.04 67.14+4.48 12.63+0.91
Yb-doped SnO, device 20.24+0.70 1.01+0.02 72.60+2.51 14.92+0.50




1.1

] Un-doped PSCs
[ ] Yb-doped PSCs
-
H’ P
.

1.0 e @

.“ -

, (V)
©
®

VO(
©
©
°

0.9

0.8 L z
Un-doped PSCs Yb-doped PSCs

Fig. S1. Voc histograms of PSCs
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Fig. S2. Jsc histograms of PSCs
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Fig. S3. Fill factor histograms of PSCs
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Fig. S4. Long term stability tests of control and

optimized devices.



