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Figure S1. Atomic force microscope (AFM) phase images of P3HT:PCBM films annealed at 100 °C for 10 min (left) and 220 °C for 35 min (right, range of both images = 30°). The film annealed at 220 °C has a more well defined microcrystalline structure than the film annealed at 100 °C. The closeness of the slope of the buckling wavelength, λB, for these films as a function of film thickness, df, suggests that the films have similar elastic moduli despite having dramatically different thermal histories (100 °C, blue; 220 °C, red).

Figure S2. Effect of annealing on mechanical properties of bulk heterojunction films. Atomic force microscope phase images of as-cast (top, left, range = 35°) and annealed (top, right, range = 25°) films of P3HT:PCBM (1:1). Despite the different morphologies of the surfaces of these films, they had nearly identical values of elastic modulus, as determined by the closeness of the slopes of the plots of buckling wavelength (λb) vs. film thickness (df, bottom).



Figure S3. Chemical structure (top) and plot of buckling wavelength (λb) vs. film thickness (df) of DPPT-2T and DPPT-2T:PCBM films. The biothiophene unit in DPPT-2T, circled in red, is a fused, thienothiophene unit in DPPT-TT. 




Figure S4. Ultraviolet-visible (UV-vis) spectra of stretched conjugated polymer films. The plot shows the spectra of single-layer PEDOT:PSS films as well as double-layer PEDOT:PSS/P3HT:PCBM films on PDMS substrates as-cast (blue curves) and under 20% strain (red curves).





Figure S5. Behavior of P3HT:PCBM cells due to intentional scratching of the active surface with a razor blade. (Top, left) Optical micrograph of the P3HT:PCBM surface of a device after scratching with a razor blade. The density of scratches was about half of the density of cracks we observed when an identical device was stretched to 20% (top, right). Plots of current vs. voltage (bottom, left) and log of the absolute current vs. voltage (bottom, right) show that scratching lowers the Isc but has little effect on the Voc.





Figure S6. Log of absolute current vs. voltage for three devices before (blue curves) and after (red curves) agitation of the EGaIn droplet using a wooden applicator. The minima in the plots correspond to the open-circuit voltage (Voc). The largest increase in Voc that we measured was 70 mV (sample no. 3). This increase corresponded qualitatively to the longest time of agitation.










Figure S7. Optical micrographs of P3HT:PCBM and DPPT-TT:PCBM films on PEDOT:PSS/PDMS after stretching to 20% and releasing to 0%. The same effect was observed after devices were strained 10%. The density of cracks is approximately three times higher for P3HT:PCBM (a, b) than for DPPT-TT:PCBM (c, d). The cracks in the P3HT:PCBM film are the vertical features that span the height of the image. The buckling visible in (b) and (d) is due to plastic deformation upon stretching; the buckles form because relaxation of the substrate imposes compressive strain on the permanently deformed film.






Figure S8. Schematic diagram of the homemade apparatus for stretching OPV devices inside the glovebox. Device built by Benjamin C-K. Tee. This image originally appeared in the Supporting Information of D. J. Lipomi, B. C-K. Tee, M. Vosgueritchian, and Z. Bao, Adv. Mater. 2011, 23, 1771-1775.
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