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Table S1. Power conversion efficiencies of laminated organic solar cells due date

PCE (%)
J. Huang et al. 2008! 3.00
B. A. Bailey et al. 20112
y 3.19
Y. Yuan et al. 20113
4.00
C. Shimada et al. 20134 2.41
D. Kaduwal et al. 20145 2.50
R. Steim et al. 2015¢ 1.60

Current work 5.88
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Figure S1. a) Chemical structure of PBTZT-stat-BDTT-87. b) UV-VIS absorption spectrum of PBTZT-stat-BDTT-8 :

PC[60]BM film.



Figure S2. Photograph of the lamination process. The two substrates bearing the active layers and the top contact are driven

through a pre-heated (120 °C) roll laminator consisting of three rolls for intimate electrical contact.




Figure S3. a) Low magnification bright-field transmission electron microscopy image of NiO nanoparticles. b) High

magnification bright-field transmission electron microscopy image of NiO nanoparticles.
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Figure S4. The P1 and P2 line are scribed before the lamination process while the P3 line is post-patterned through the top

substrate.



Table S2. Jsc values of each device calculated from PCE spectra shown in Fig,2g and Fig, 4d

Electrode/Measurement Iy calculated from EQE spectra

(mA/cm?)
PBTZT-stat-BDTT-8:PCBM cell Evaporated Ag 1267
PBTZT-stat-BDTT-8:PCBM cell Laminated/ wo mirror 11.02
PBTZT-stat-BDTT-8:PCBM cell Laminated, with mirror 12.08
CH3NH;Pbl;cell Evaporated Ag 18.21
CH3;NH;Pbl; cell Laminated/ wo mirror 14.94
16.18

CH;NH5Pbl;cell Laminated/ with mirror
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Figure SS. a) Squared Diameter of ablated area versus laser pulsed energy. b) Calculated threshold fluence for each
functional film® °. The difference in threshold fluence allows to successively scribing interconnection lines w/o damaging
other active layers of the device stack. Active layer refers to the organic absorber. The ablation threshold of perovskite based

active layer is generally similar to organic or even slightly higher.
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Figure S6. a) J-V characteristics of representative perovskite solar cell with laminated top electrode measured under forward
(black line) and reverse (red line) bias scanning. b) Change in PCE of a perovskite solar cell with laminated top electrode

over ~100 h (stored in N,).
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Figure S7. a) J-V characteristics under dark conditions for flexible OPV devices with laminated and evaporated top

electrode. b) J-V characteristics under dark conditions for perovskite devices with laminated and evaporated top electrode
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Figure S8. a) Impedance spectra for devices with evaporated top electrode under different applied biases. b) Impedance

spectra for devices with laminated top electrode under different applied biases. EIS Spectrum Analyser was used for analysis

and simulation of impedance spectra!®. ¢) Equivalent circuit used for fitting data obtained by impedance spectroscopy. C, and

C, represent geometrical and chemical capacitance, respectively.. Ry denotes the recombination resistance and R represents

the transport resistance. Ry" denotes an additional resistive element due to electrode resistance losses.. For applied biases

greater than V. the total series resistance in the model is given by Ry = Ry" + R;
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Figure S9. Normalized device characteristics of a flexible organic laminated solar cell over successive bending cycles.
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