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Figure S1. j-V characteristics of typical devices with different concentrations of Ba(OH),.
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Figure S2. Photovoltaic parameters distribution of over 6 solar cells; the boxes represent the
25-75% distribution range, and hollow squares represent the mean values (WO = without
Ba(OH), and W = with Ba(OH),).
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Figure S3. a) j-V characteristics of inverted pDPP5T-2:PC¢BM organic solar cells without
and with the Ba(OH), layer on TiO, layer. b) Corresponding logarithmic plot of dark -V
characteristics.

Table S1. Key values of the j-V characteristics of inverted pDPP5T-2:PCs;BM organic solar
cells without and with the Ba(OH), layer on TiO, layer.

iOSCs (pDPPST- VOC JSC FF PCE Rs RSh
2:PC¢BM) V) (@mAcm?) (%) (%) (Qcm?)  (kQ cm?)
Without
.54 -12. 4.00 . 2.4 A
Ba(OH), 0.5 00 5 3.50 7 5.16

With Ba(OH), 0.56 -15.02 63.18 5.32 0.64 552.79




0 62.0 nm 0 44.83 nm
50.0 35.0
40.0 S
25.0
1 1
30.0 20.0
20.0 15.0
10.0
5 10.0 5 e
0.0 0.0
0 20.1 nm 0 8 19.7 nm
15.0 15.0
1 10.0 1 10.0
5.0 5.0
2 2
0.0 0.0

Figure S4. Surface topographic AFM images (size: 2.5 X 2.5 um?) of (a) bare AZO layer, (b) thin
Ba(OH), on the AZO layer, (c) pDPP5T-2:PC¢,BM BHIJ film on the AZO layer without Ba(OH),
inserted and (d) (c) pDPP5T-2:PC4,BM BHIJ film on the AZO layer with Ba(OH), inserted.
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Figure S5. Semilog plot of dark j-V characteristics curves of inverted organic solar cells without and
with the Ba(OH), layer .The dashed lines show the extrapolated line for determining saturation current
density from intercept and diode ideality factor from the slope.
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Figure S6. The box chats is obtained from j-J fitting on 12 electron-only devices without and
with the Ba(OH), layer.

The solid lines represent the fit using the SCLC model as given in the following Equation,

9 v
JscL = g€oErb—
L

8
where /scL is the current density, p is the effective charge carrier mobility, €0 the permittivity of free

space, v is the the dielectric permittivity of the active layer, ¥ is the applied voltage, and L is the
thickness of the active layer.
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Figure S7. a) j-V characteristics of inverted P3HT:PC4;BM organic solar cells without and
with the Ba(OH), layer. b) Corresponding logarithmic plot of dark j-V characteristics.

Table S2. Key values of the j-J characteristics of inverted P3HT:PCq;BM organic solar cells
without and with the Ba(OH), layer.

10SCs VOC JSC FF PCE Rs RSh
(P3HT:PCs;BM) (V) (mAcm?) (%) (%) (Qcem?)  (kQcm?)
Without
.54 -7. Sl 2.4 . 16.1
Ba(OH), 0.5 7.50 60.5 5 0.85 6.19
With Ba(OH), 0.56 -8.03 66.20 2.98 0.74 45.54




