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1. The sheet resistance and thickness
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Fig. S1 The sheet resistance and thickness of PEDOT:PSS with 0-0.04 wt% GO hybrid films

The sheet resistance and thickness of the PEDOT:PSS:GO hybrid film are changed as a function of the added amount
of GO. As shown in Fig. S1, the sheet resistance of the Hl-treated PEDOT:PSS with 0.01 wt% and 0.02 wt% GO hybrid
films are slightly reduced compared to that of pristine PEDOT:PSS film. The minimum sheet resistance of the
PEDOT:PSS with 0.01 wt% GO hybrid film is about 92 ohm per square. The sheet resistance increases when more
GO is added. On the other hand, the thickness of the hybrid film is dramatically decreased with the increase of GO
concentration. This is mainly because of the dilution effect. The concentration of GO aqueous solution is kept at 3
mg/ml, which is much lower than that of the PEDOT:PSS solution (13 mg/ml). The addition of GO solution reduces
the viscosity of the composite solution, consequently the thickness of the PEDOT:PSS film declines under same spin
speed. For example, the thickness of 0.01 wt% GO hybrid film is 97.6 nm, 13.6 nm lower than that of pristine
PEDOT:PSS film (about 84 nm).

2. The figure of merit

The optical and electrical performance of the hybrid film can be further characterized by the figure of merit ¢TC
(as defined by Haacke?). The figure of merit ¢+ is defined by the following formula:
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where T,, is the transmittance at 550 nm and Ry, is the sheet resistance.?

Fig. S2 shows a plot of ¢c as a function of the amount of GO. As shown in Fig. S1 and Fig. 2, the HI-treated
PEDOT:PSS with 0.01 wt% GO hybrid film can obtain lower sheet resistance and similar transmittance comparing
to pristine PEDOT:PSS film. Therefore, the HI-treated PEDOT:PSS with 0.01 wt% GO hybrid film has the best figure
of merit of about 3.8x10-3 Q1, which is higher than that of pristine PEDOT:PSS film (about 3.6x103 Q1). After adding
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more GO, the ¢1c becomes much lower, because the addition of GO sheets will further reduce the average

transmittance and increase the sheet resistance of the hybrid films.
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Fig. S2 Figure of merit of PEDOT:PSS:GO hybrid films as a function of the amounts of GO

3. UPS Spectra
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Fig. S3 UPS spectra of ITO, rGO, PEDOT:PSS and PEDOT:PSS:GO films with HI treatment, including (a) the full UPS



spectrum using He | radiation of 21.2 eV and (b) secondary-electron cutoff
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