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Content:
Perovskite thin film characterization.

Absorption spectra and optical and atomic force microscope images of the different fullerene
films.

Forward and reverse current density versus voltage scans under 1 sun illumination of all
device configuration studied.

Information about spreading in device results.

800

a)

700 :
600 :
500 :
400 :

300 |-

u.a

200

100

10 15 20 25 30 35 40 45 50
2 theta

Fig. S+. wi W for the vacuum deposited film (320nm) of CH3NH3Pbl; with a preferred
orientation along the (100) and (001) directions
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Fig. S2. Optical absorption spectrum of the vacuum deposited film (320nm) of CH3;NH3Pbl;

Fig S3.Optical microscope images of the fullerene layers on top of the perovskite
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Fig S4. Atomic Force microscopy (AFM) characterization of a) PCBM b) PCBB c¢) PCBH d)

IPB

e) IPH
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Fig S5. Optical absorption of the different fullerene films on quartz plates up to 600nm.



Current density (mA/cmz)

Current density (mA/cm?)

PCBB

Forward

= = Reverse

&
T

-10F

-20

-0.2

U1

0.0

0.2

0.4

Voltage (V)

PCBM

Forward
— — Reverse

|
|

-15

-20

-0.2

0.0

0.2

0.4 0.6
Voltage (V)

0.8



PCBH Forward
Reverse
0 |
g /
< -5}
5 5 /l
2 |
£ /
c
o -10F
e}
= /
e
5
O -15f o v/J
-20 1 1 1 1 1
-0.2 0.0 0.2 0.4 0.6 0.8 1.0 1.2
Voltage (V)
5
IPH —— Forward |
Reverse |
° !
é |
ET /
2 |
3 -10f
<
Q
S
O 15
-20 1 1 1 1 1
-0.2 0.0 0.2 0.4 0.6 0.8 1.0 1.2

Voltage (V)



IPB Forward
— — Reverse
0
=
2 5
g -
2
2
o -10F
©
1=
o
5
O -15}
-20 N N 1 N 1 1 N 1

M 1 M M
-0.2 0.0 0.2 0.4 0.6 0.8 1.0 12

Voltage (V)

Fig. S6. Forward and reverse current density versus voltage curves for the solar cells using
the five different fullerenes. Scan speed was 0.01 V/s.
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Fig S7. Photovoltaic parameters (Jsc,Voc,FF,PCE) of the different fullerenes for > 8 devices
per configuration .






