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Figure S1. Contact angles of (a, b) PDMS, (c, d) ITO/Ag, (e, f) P3HT:PCBM, and (g, h) ITO films

coated on glass substrates.

We measured the contact angles of water and ethylene glycol (EG) on different substrates, as shown
in Figure 1. The corresponding polar and dispersive surface energy were obtained by the Owen-

Wendt method based on the equation (1) and (2), as defined below:
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Where y, , 7/5‘1 ,and y; represent the droplet surface energies, dispersive and polar components of
water and EG, respectively. 7, ]/Sd ,and y”is surface energies, dispersive and polar components
of substrate, and & is the contact angle of testing droplet on the corresponding substrate,
respectively. The detailed records of € and correspondingly calculated surface energies are
presented in table 1. In light of the surface energy, interfacial energy between different materials

can be determined according to the equation below:
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where y, , represents the interfacial energy between material A and B, y, and y, represent the
surface energy of material A and B, }/j and 73 are dispersion forces of material A and B, 7% and
¥ are polarity forces of material A and sample B, respectively. The calculated interfacial energies

between different layers are listed in Table S2.
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Figure S2. Transfer-printed Ag film at (a) 0, (b) 30, and (c) 60 minutes after the active layer

solidification under the ambient temperature in the glove box.
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Figure S3. SEM images of the Ag film fabricated by (a) evaporation and (b) sTPT.

Figure S4. Contact angles of Ag films fabricated by (a, b) conventional evaporation and (c, d) sTPT.

If a surface is made up of two parts of different materials, the contact angle 6 on sucha a composite

surface can be expressed as follows:
cos@ = f,cosb + f, cosb,

Where f and f; are the area fraction of those two parts, respectively. 8, and 6, are the corresponding

intrinsic contact angles of a liquid droplet on those two materials.!
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Figure S5. The energy level of individual layer used in OPDs and molecular structures of P3HT and

PCBM.
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Figure S6. Dual log plots for J-V curves of (a) electron only and (b) hole only devices with structures
of ITO/PFN-Br/P3HT:PCBM/Ag and ITO/PEDOT:PSS/P3HT:PCBM/Ag, the Ag electrodes were

fabricated by evaporation and sTPT.

(a) % ——@5v (b) gfg 1—9— Responsivity L1E12
- ——@0v o. 5 : —a— Sepefic Detectivity 'g
i 0.14 é
2 0.12 *S'
E 0.10: g
0.084 7]
;',' 0.06- s
4 @
0.041 %
0.02 ) 4 @
08 : : : 0.00 4 ‘ : :
300 400 500 600 700 300 400 500 600 700
Wavelength (nm) Wavelength (nm)

Figure S7. (a) EQE, (b) R and D*curves of OPDs with transfer-printed Ag anodes under the bias of

Oand -5 V.
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Figure S8. (a) J-V curves of OPDs under different illumination intensity for OPDs with transfer-
printed Ag anodes. (b) R and D* curves of OPDs with transfer-printed and evaporated Ag anodes
under the bias of -5 V.

However, in Figure S8, estimating from the responsivity spectra at 540 nm, the R was 0.115
A/W, estimating from responsivity spectra, the J,, may be about ~10 mA/cm?, but the current
density at -5 V was 1.09 mA/cm? under 100 mW/cm? in Figure 7b, we think may be ascribed to
below reasons:

(1) Different incident spectra. The incident spectrum in Figure 7 was origin from Tungsten
lamp with a band spectrum from 300nm to 3 um, with a light power density. But the actual power
density within the corresponding spectral range (300 -750 nm) is far less than 100 mW/cm?2. The R
in Figure S8 was calculated from EQE, and the EQE was calculated with a monochromatic light
prepared through light filters.

(2) The sub-liner dependence at high light intensity. Althouth the OPD in our work with
transfer-printed Ag anode had a better LDR, the LDR was observed withe the highest incident
density of 2 mW/cm?, we believe that the sub-liner dependence would happen with the increase of
incident light intensity and resulted in a decreased J,,;.

(3) Different devices. The OPD devices in Figure 7 were fabricated with another solvent of
CB, and the OPD devices in Figure S8 were fabricate with the high-boiling point solvent—ODCB,

hence varies for these two figures.



Table S1. Contact angles and surface energy of different films used in this work.

Contact angle (degree)  Surface energy (mN/m)

Substrate
water EG y yd yP
P3HT:PCB
101.4 74.8 25.822 25278  0.544
M

PDMS 97.7 103.4 20.408 0.042 20.366
ITO 66.6 57.2 35474 6.424 29.049
Ag (200 nm) 40.3 353 61.758 3.904 57.855

Table S2. The interfacial energy between two different materials.

Interface y(mN/m)

Ag/PDMS 21.746

Ag/P3HT:PCBM 71.904

Ag/ITO 10.164
PDMS/P3HT:PCB
43.972
M
PDMS/ITO 7.827

Table S3. Contact angles and surface energy of Ag films fabricated by evaporation (E) and

transfer printing technology (T) coated on the substrate of ITO/PFN-Br/P3HT:PCBM.

Contact angle (degree) Surface energy (mN/m)
Film

water EG y 4 P

Ag (E) 71.2 45.6 34.827 21.897 12.930



Ag (T) 88.6 63.2 27764 23972  3.792
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