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Figure S1. UPS spectra of P3HT:PCBM (black), P3HT:PCBM:P3BT-F; (red),
and P3HT:PCBM:P3DDFT (blue) films in the (a) cutoff regions and (b)
Fermi-edge regions. The samples were irradiated using He(I) with a photon energy

of 21.2 eV.
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Figure S2. J-V curves under simulated solar irradiation (AM 1.5, 100 mW cm ?)
for bulk heterojunction OPV devices based on P3HT:PCBM spin coated from CB

with (red) or without (black) the self-organized buffer layer of P3DDFT.
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Figure S3. EQE spectra for OPVs with the active layers of P3HT:PCBM (black),

P3HT:PCBM:P3BT-F;; (red), and P3HT:PCBM:P3DDFT (blue).
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Figure S4. UV-vis absorption spectra in transmittance mode for films of
P3HT:PCBM (black), P3HT:PCBM:P3BT-F,; (red), and P3HT:PCBM:P3DDFT

(blue).
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Figure S5. 2D GIWAXS patterns for films of (a) P3HT:PCBM and (b)

P3HT:PCBM:P3BT-F;; and (c) P3HT:PCBM:P3DDFT
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Figure Sé6. UPS spectra of

P3HT:PCBM:P3BT-F;7/MoOs (red), and P3HT:PCBM:P3DDFT/MoO; (blue)

films in (a) cutoff region and (b) Fermi-edge region. The samples were irradiated

using He(I) with a photon energy of 21.2 eV.

P3HT:PCBM/Mo0O;
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Figure S7. Normalized photocurrent density (Jyn/Jsar) plotted against effective
voltage (V) in the cells with active layers prepared by (a) CHCl; and (b) CB. The

short circuit conditions are indicated by dashed arrows.

Estimation of the charge separation probability at short circuit condition

To show the difference and the similarity in the photogeneration ability among the
three OPVs more clearly, we have analyzed normalized photocurrent density (Jpn/Jsar)
plotted against effective voltage (V.s). Photocurrent (Jph) is defined as Jigh—Jdark, In
which Jjighs and Jyar are the current density under AM1.5 and dark, respectively. Jy is
the maximum current density based on the assumption that all the photogenerated
bound pairs at charge transfer state (CTS) could dissociate into free charges, transport
to the electrode and contribute to the photocurrent. (Blom et al, Phys. Rev. Lett. 2004,
93, 216601. and Chen et.al, ACS Nano 2011, 5, 959-967.) The V. is calculated as
Vo—Vappiied, Where Vj is voltage with zero photocurrent and Vippiieq 1s €xternally applied
voltage. Therefore, by normalizing the photocurrent with respect to Jg of each
devices, we could compare the charge separation probability of three devices at short
circuit condition. The values were 95.1%, 91.7% and 94.9% for P3HT:PCBM,
P3HT:PCBM:P3BT-F;; and P3HT:PCBM:P3DDFT devices, respectively, when
prepared from CHCI; solutions (Figure S7a) and 96.5% and 96.1% for P3HT:PCBM
and P3HT:PCBM:P3DDFT devices, respectively, when prepared from CB solutions
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(Figure S7b). The similar charge separation probability between P3HT:PCBM and
P3HT:PCBM:P3DDFT devices suggest the comaprable charge separation efficiency,
which implys similar mixed morphology. Nevertherless, a higher Js. was observed for
P3HT:PCBM:P3DDFT device, which can be attributed to the efficient hole extraction
at the electrode interface induced by the SSM. In contrast, P3HT:PCBM:P3BT-F;
device showed the lowest charge separation probability, which could reflect the

change in the mixed morphology induced by P3BT-F;; on the surface.
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