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reporting the characterization of photovoltaic devices and provides structure for consistency and transparency in reporting. Some list items might
not apply to an individual manuscript, but all fields must be completed for clarity.
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~ Experimental design
Please check: are the following details reported in the manuscript?

1. Dimensions

Area of the tested solar cells
Yes

No

Method used to determine the device area
Yes

No

2. Current-voltage characterization

Current density-voltage (J-V) plots in both forward
and backward direction

Yes

No

Voltage scan conditions
For instance: scan direction, speed, dwell times

Yes

No

Test environment
For instance: characterization temperature, in air or in glove 
box

Yes

No

Protocol for preconditioning of the device before its
characterization

Yes

No

Stability of the J-V characteristic
Verified with time evolution of the maximum power point or 
with the photocurrent at maximum power point; see ref. 7
for details.

Yes

No

3. Hysteresis or any other unusual behaviour

Description of the unusual behaviour observed during
the characterization

Yes

No

Related experimental data
Yes

No

4. Efficiency

External quantum efficiency (EQE) or incident photons
to current efficiency (IPCE)

Yes

No

A comparison between the integrated response under
the standard reference spectrum and the response
measure under the simulator

Yes

No
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Section "OSC device fabrication and measurement"

Explain why this information is not reported/not relevant.

The electronic active area of the cell is defined by the overlap of the ITO electrode
and metal electrode.

Explain why this information is not reported/not relevant.

State where this information can be found in the text.

Generally, organic photovoltaic devices do not have forward and backward problems.
And we only scan the device in forward direction.

Section "OSC device fabrication and measurement"

Explain why this information is not reported/not relevant.

Our devices were characterized at room temperature (ca. 25 Celsius degree) in glove

box.

Explain why this information is not reported/not relevant.

State where this information can be found in the text.

No preconditioning protocol

No hysteresis or other unusual behaviour was observed during the characterization of

the solar cells. In general, organic solar cells do not have hystereisis problems.

We only tested the long-term stability.

State where this information can be found in the text.

No hysteresis or other unusual behaviour was observed during the characterization of

the solar cells. In general, organic solar cells do not have hysteresis problems.

State where this information can be found in the text.

No hysteresis or other unusual behaviour was observed during the characterization of

the solar cells.

The external quantum efficiency (EQE) spectra of OSCs are recorded using Enli QE-
R3011 (Enli Technology Co., Ltd Taiwan).

Explain why this information is not reported/not relevant.

There are less than 5% errors between the integrated response under the standard
reference spectrum and the response measure under the simulator. We give details
in the manuscript.

Explain why this information is not reported/not relevant.




