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1. Experimental Section

1.1. Materials

Hydrochloric acid (HCI, 37 %), acetone, isopropanol,
dichlorobenzene, chlorobenzene were all HPLC grade and
purchased from Sigma-Adrich. Perfluorinated ionomer
resin solution (PFI, Nafion® DE 520, 5 wt. % in an
alcohols and aqueous solution including 45 % of water,
with a density of 0.924 g/mL at 25 °C) and perfluoro-
octane sulfonic acid solution (FOS, M, = 500.13, D, ~
40 % in water with 1.25 g/mL density) were also from
Sigma-Adrich. 1, 8-diiodooctane (DIO) was from Fluka.
Poly(3, 4-ethylenedioxythiophene: poly (styrenesulfonate)
(PEDOT:PSS, 1:6 weight ratio, 1 g/L ; Al4083) was from
Clevios, poly({4,8-bis[(2-ethylhexyl)oxy]benzo[1,2-h:4,5
b’]dithiophene-2,6-diyl}{3-fluoro-2-[(2-ethylhexyl)carbo-
nyl]thieno[3,4-b] thiophenediyl}) (PTB7, M,, = 92 kDa,
pdi = 2.6) was from 1-Material; regioregular poly(3-
hexylthiophene) (P3HT, M,, = 57 kDa, pdi = 2.9) was
from Rieken Metals. The soluble fullerenes [6,6]-phenyl-
Ceo/Cyo butyric acid methyl ester (PCsBM / PC,,BM)
were both purchased from Solenne (99 % purity).

Indium tin oxide (ITO) coated glass substrates (15
Q/square) were purchased from Xin Yan Technology Ltd.
UV optical adhesive (Norland Optical Adhesive 68) and
glass coverslips used for the encapsulation were purchased
from Thorlabs and Fisher Scientific, respectively.

1.2. Device Fabrication

An adhesive tape was used as a mask of the ITO-coated
glass substrates, which were etched in HCI (37 %) for 20
min. The mask was removed and further cleaning of the
substrates was completed by sonication in deionized
water, acetone and isopropanol. The substrates were then
dried with a nitrogen flow before being treated in an
oxygen plasma asher for 5 min.

Solutions with 6:1:30 weight ratio of
PEDOT:PSS:fluorinated agent (FA) were prepared based
on the weight concentration of the material indicated by
the manufacturers (1 wt %, 5 wt% and 40 wt% for
PEDOT: PSS, PFlI and FOS respectively). The
PEDOT:PSS, the PFI and FOS solutions were used as
received. The volumes of the fluorinated agent solution (~
278 pL and ~ 25 pL for PFI and FOS respectively) were
added to 3 mL of PEDOT:PSS solution and left overnight
under vigorous stirring. Before use, the solutions were
sonicated, filtered (pore size 0.45 um) and spin-coated at ~
4 k.rpm to form 40 nm thick films on quartz substrates.
With a a hotplate placed in a nitrogen-filled glovebox, the
PEDOT:PSS:FA-coated ITO substrates were subsequently
annealed at 120 °C for 15 min.

The liphophilic organic semiconductors were dissolved by
gentle stirring in a N,-filled glove-box: PTB7: PC,,BM,
5:75 mg in 05 mL, were dissolved in ortho-
dichlorobenzene at 50 °C for a few hours. After the
solution was cooled down to room-temperature, 3 % v/v
DIO was added to the solution, which was left to stir for
further 5 min before being spin-coated at 1 k.rpm to obtain
a ~100 nm thick film; P3HT:PCs,BM 5:5 mg were
dissolved in 0.5 mL chlorobenzene and stirred overnight at
70 °C. The solution was spin-coated at 1 k.rpm on top of
the annealed PEDOT:PSS based layer. The ~80nm thick
P3HT:PCsBM based devices were then annealed under
inert and dry atmosphere at 130 °C for 15 min.

The top electrode was evaporated under a 2.10° mBar
vacuum: P3HT:PC¢BM was coated with a 200 nm thick
aluminum layer, while PTB7:PC;;BM was covered first
by a 20 nm calcium layer on-top of which a 200 nm
aluminum layer was evaporated. PTB7:PC,,BM devices
were immediately removed from the evaporator and
encapsulated with a UV optical adhesive and a glass
coverslip, whilst P3HT:PC;BM devices were not
encapsulated. Devices were then removed from the
glovebox, masked and characterized in air with a Keithley
2400 source-measure unit and a K.H. Steuernagel
AM1.5G solar simulator providing an illumination
intensity of 100 mWcm? verified with an NREL-calibrated
monosilicon detector and a KG-5 filter. The solar cell area
was 0.08 cm? and their characteristics were extracted from
the J-V curves with the power conversion efficiency (PCE
or ) determined with the standard following equation

VoclscFF
n= OCc’sc ()
Pin

where V¢ is the open-circuit voltage, Isc the short-circuit
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current, FF the fill factor, and P;, the incident light power.
The external quantum efficiency (EQE) was measured
with an incident photon to charge carrier efficiency setup,
made of an NPL-calibrated photodiode, a Keithley 6517A
picoammeter and a TMc300 monochromator.

1.3. Characterisation Techniques

1.3.1. Topography and Kelvin Probe Measurements
The surface work function of the sample was measured
using a scanning probe microscopy (SPM) system (XE-
100, Park Systems Co.) with a controlled glove box
environment. All the measurements were performed under
N, atmosphere and ambient temperature. The samples
were heated at 120 °C for 20 min to remove water
adsorbates just prior to the SPM experiments. Conductive
Pt-coated Si cantilevers (NT-MDT) were used for the
measurements. The topography was obtained using AC
mode with a resonance frequency of 280 kHz. KPFM
images were simultaneously acquired by applying to the
tip an AC modulation voltage of 2 V amplitude and 20
kHz frequency. For the estimation of the sample work
function, the Pt coated tip (4.7 eV) was calibrated with the
highly ordered pyrolytic graphite (HOPG) reference
sample.

To extract the work function (Wr.xprem = Wsampie) from the
data, first the contact potential difference (Vcpp) was
measured, and then the work function of the SPM tip
(Wiip) was calibrated. Finally, Wr.cpem Of the sample was
deduced from the equation (2), with q the electronic
charge of an electron.*

(Wtip *Wsample)
q

@

Vepp =

1.3.2. Macroscopic Kelvin Probe Measurements

As described in section 1.2, the PEDOT:PSS-based films
were prepared on ITO substrates by spin-coating. The
samples were then annealed at 120 °C for 15 min on a hot
plate in a Np-filled glove-box. The work function of the
film was then measured using a Kelvin probe (FAC-1,
RIKEN KEIKI) with a measured area of 1 cm in diameter.
The calibration was carried out by gold thin plates giving a
5.10 eV value.

1.3.3. Conductivity Measurements

The pristine and fluorinated PEDOS:PSS films were
prepared by spin-coating and thermal annealing, as
described above but these steps were repeated three
consecutive times to form thicker films required for
reliable measurements. Once the thick films obtained,
thermal annealing was completed for 20 min. The
prepared PEDOT:PSS films were ~100 nm thick for the
pristine film, ~250 nm for the PFl-based film, and ~85 nm
for the FOS-based film, respectively. Gold was then
deposited onto each sample through a shadow mask with a
pattern of two contact pads. The contact length and width
of the two contact pads were 85 mm and 3.0 mm,
respectively. After cutting the part which is not to be
measured in each sample (i.e., outside of the two contact
pads), the sheet resistance and conductivity between the
two contact pads were determined using an Agilent
B1500A semiconductor device analyzer in a N,-filled
glove-box.

For the post spin-coating treatments with pure organic
solvents, chlorobenzene and di-chlorobenzene solvents
were individually spin-coated at 1 k.rpm onto the pristine
and fluorinated films prepared with the same procedure.
The post spin-coating treatments were performed before
the deposition of the gold contact pads, and the samples

were left at room temperature in a N,-filled glove-box and
overnight for the solvent to evaporate.

1.3.4. Transient Absorption Spectroscopy
Femtosecond transient absorption measurements were
carried out using pump and probe pulses generated by a
Ti:Sapphire regenerative amplifier (Spitfire Pro XP,
Spectra-Physics) working with an 800 nm output. A Mai
Tai laser composed of a mode-locked Titanium-doped
sapphire (Ti*":Al,05) laser (Tsunami) and of a diode-
pumped continuous wave Nd:YVQ, laser (Millennia). The
former was used as the seeding laser for the regenerative
amplifier. The latter was used to pump the Tsunami. The
regenerative amplifier was based on a Q-switched intra-
cavity frequency doubled Nd:YLF laser operating at a
repetition rate of 5 kHz and delivered 40 fs long pulse
centered at 800 nm. The beam was split into two. The first
led to the 400 nm pumping beam obtained by second
harmonic generation using a beta barium borate (BBO)
crystal after the Ti:Sapphire regenerative amplifier. The
pump beam was attenuated to 1.0 mW using neutral
density filters located in front of the sample. The second
beam was directed to a 2 mm thickness sapphire crystal to
generate a white light continuum in the visible range from
which the 640 nm probe beam was selected. The time
delay between the pump and probe beam was varied up to
500 ps using a delay line. The time intervals for the on-set
and decay measurements were 100 fs and 5 ps in stepping
motor, respectively. Pump light was modulated using a
mechanical chopper at 220 Hz and the differential
transmission AT/T of the probe beam was determined as a
function of the delay time with a detection setup including
photodiode and lock-in. A filter cutting the light below
635 nm was used to reduce the potential impact of
scattered light from the pump beam. The pump (4 = 400
nm, P ~ 1 mW, ¢~ 0.5 mm) and probe (4 = 640 nm, P ~
0.01 mW, ¢ ~ 10 um) beams hit the substrates on the
polymer side and the differential transmission was
calculated as

AT/T (A.8) =[Ton (A1) = Totr (2.D)]/ Tosr (A1) @)
where T,, and T correspond to the sample transmission
with the pump beam on and off, respectively. The charge
separation (i.e. onset, rise) and recombination (i.e. decay,
recovery) times were measured with 100 fs and 10 ps time
interval, respectively. The values were extracted from the
ATIT curves plotted as a function of the delay time and
fitted with egs. (9) and (10), respectively.

AT/T(t) = all-exp(-t/7g)] 4)
AT/T (t) = —aexp(-t/zcR) (5)

1.3.5. Optical Transmission

Transmission measurements were completed with a
Perkin-Elmer Lambda 950 UV/Vis/NIR spectrometer with
ITO coated substrates as references.

1.3.6. Wetting Characterizations

The contact angle measurements were measured with a
positioning stage, dosing needle and a Nikon D5200 with
a macroscopic lens and analysed with Image J software as
described by Stalder et al.*

1.3.7. GIWAXS

Grazing Incidence Wide Angle X-ray Scattering
(GIWAXS) measurements were conducted at PLS-Il 9A
U-SAXS beamline of Pohang Accelerator Laboratory
(PAL) in Korea. The X-rays from the vacuum undulator
(IVU) were monochromated using Si(111) double crystals
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and focused on the detector using K-B type mirrors.
Patterns were recorded with a 2D CCD detector (Rayonix
SX165). The sample-to-detector distance was about 225
mm for energy of 11.08 keV (1.119 A).

1.3.8. Spectroscopic Ellipsometry

Spectroscopic Ellipsometer (SE from Ellipso technology
Co., Inc.) was used in the measurement of the rotating
polarizer  type. The  spectroscopic  ellipsometry
measurements were performed in the spectral range of 1.2-
5.2 eV (~ 240-1000 nm) for three angles of incidence
ranging from 60° to 70° with a 5° step. This approach
improves the accuracy of the calculations allowing the
determination of film thicknesses and optical refractive
index values. The measured ellipsometric angles ¥ and 4
are defined from the ratio of the reflection coefficients I,
and r, for the p- and s- polarizations, respectively, (i.e.,
polarization of the electric field parallel and perpendicular
to the plane of incidence) according to

o tanye' (6)
r.S

From the analysis of the SE measurement data, the

dielectric function of a certain material is determined. For

this, the optical response of the measured samples was

modelled in the Tauc-Lorentz dispersion formula,® which

included multiple oscillators.

sr(E)=eLx&T )
1 AEC(E-E,P
gITL(E):E(E_EO)Z+C%E2 fOrE>Eg
gI,TL(E): 0 forE< Eg
2 Zg(&)
gr(E):‘gr(“’)+; pEIgfz——Ezdé (8)

And the experimental ellipsometric data were fitted using
the Levenberg-Marquardt algorithm for minimizing the
mean-squared error (MSE).

1 ) mod _ expy2 mod _ pexpy 2
2N-M El[(a' ai )" +(f Bi)°]
)

where N is the number of («, ) pairs, M is the number of
fitted parameters in the model. The superscripts mod and
exp indicate model-generated and experimental data,
respectively.

MSE =

1.3.9. Electric Field and Absorption Calculations

The invariant imbedding method is a powerful tool for
handling the electromagnetic wave propagation in one-
dimensional inhomogeneous media. The Maxwell’s
equations were applied to the amplitude of the electric
field. The exact differential equations satisfied by the
reflection coefficient and the electric field amplitude were
obtained with respect to medium size. These were

220mvV. 720 mV

supplemented with the initial conditions from Fresnel
formulas.®” Using this method, we obtained the exact
solutions for the reflection and transmission coefficients of
incident waves and electric field amplitudes inside the
organic photovoltaic (OPV) media.

2. Interfacial and Electronic Characterizations

2.1. Surface Morphology

The topography images were Fourier filtered to remove
from the data the frequency components associated with
very weak signal, and the frequency regime affected by
electrical and mechanical noise. The images were then
Fourier Transformed to obtain the 2D Power Spectrum
Density (PSD) presented in Figure Sla-c. The 2D-PSD
was then radially integrated to reflect the root mean
squared (RMS) roughness of the sample surface. The
resulting spectra confirmed that the fluorination had little
impact on the PEDOT:PSS layer roughness, which as a
consequence cannot be used to explain the variations of
the device characteristics when fluorinating their HTLs.

a b C

1 10 100
1/Length (um™)

Figure S1. Fourier Transforms (FT) of AFM images.

PEDOT:PSS based thin films: pristine (a), mixed with PFI

(b) and with FOS (c). Radially integrated FTs (d) for

PEDQOT:PSS pristine (m), mixed with PFI (A) or FOS (e).

2.2. Morphology-Wys Correlations

Figure S2 shows large scale representations of the surface
potential map overlaid on top of the topography for each
hole transport layer (HTL). Both set of data were recorded
simultaneously. The largest average surface potential
variation is observed when PFI is used as a fluorination
agent.

Figure S2. Surface potential on the topography of PEDOT:PSS thin films: pristine (a), PFI- (b) and FOS-mixed (c).
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As discussed in the main manuscript, none of the sample
presents any correlation between surface potential
fluctuations and surface topography. This could be
consistent with probing different orientations of the
PEDOT crystalline grains distributed within the hole
transport layer below the upper interface of the blend layer
rich in PSS, PFI and FOS.

AFM measurements were also carried out in non-contact
mode. The literature suggests the top of the PEDOT:PSS
to be rich of insulating PSS, PFI and FOS.2° In contrast,
the present samples showed no noticeable potential
variation contrast. This could be associated with a loss of
resolution due to the Pt-coated Si tip required for KPFM
acquisition.

2.3. UV Photoemission Spectroscopy

A discharge lamp provided an He | (hv = 21.22 eV)
radiation with a resolution of 0.15 eV. The samples were
transferred into the chamber one-by-one, and thin films
were used to minimize the risk of charging. Charging and
evolution of the samples when exposed the UV light
source of the UPS were not observed. The UPS
measurements of the photoemission onset were completed
with a negative 5 V bias applied to the sample (Figure S3).
Similar observations as those reported for the Kelvin
probe measurements can be made with the ionization
potential values deduced from the UPS measurements
(Table S1). The discrepancies between the values obtained
with these three different techniques are expected and ex
plained by the different atmospheres and experimental
conditions associated with each type of measurements, i.e
ambient conditions, inert atmosphere and ultra-high
vacuum for the Kelvin probe, the KPFM and UPS

1.0}
0.81
0.61
0.41

Intensity (a.u.)

0.21

0.0
15 10 5 0 -5

Binding Energy (eV)
Figure S3. Normalised UPS spectra of PEDOT:PSS
thin films spin-coated on quartz substrates: pristine (m),
mixed with PFI (A) and with FOS (e).

experiments, respectively.** In the case of the UPS the
measurements, a further contribution could arise from UV
exposure.’® These explain the value differences between
the results provided by each technique.

Table S1. lonization potential as deduced from UPS
measurements (Ip) along with nanoscopic and macroscopic
work functions (We.xpem, Wemke in €V) from PEDOT:PSS
based thin films.

Fluorination X PFI FOS

Ip (eV) 519+£0.02 7.32+0.02 7.09 +0.02
Wekpem (V) 470 £0.02 5.40 £0.03 4.90 £ 0.03

Wenke (€V)  5.20+£0.02 5.72+0.02 5.56 £0.02

J (mA/cmz)

1T —4— Dark
3.2 —A— Light

[ a3 —O0— D‘ark
—e— Light

J (mA/cm?)

10 05 00 05 -10 -05
Voltage (V)

00 05 -10 -05 00 05 1.0
Voltage (V)

Voltage (v)

Figure S4. P3HT:PC¢BM (a) and PTB7:PC,BM (b) solar cells using PEDOT:PSS (1, m), PEDOT:PSS:PFI (2, A), and
PEDOT:PSS:FOS (3, e) as the hole transport layer. Empty and filled symbols (square, triangle, disk) stand for dark and

illuminated conditions, respectively.

3. Solar Cell Analysis

3.1. Jy and EQE Consistency

Using an AM1.5G spectrum from NREL and the EQE
data, Jsc-EQE could be calculated and compared with Jsc
direct measurements. The values are presented in Table S2
and illustrate the good agreement between EQE and J-V.

3.2. Dark J-V Characterizations
For comparison purposes, Figure S4 presents the J-V
curves in the dark and under 1.0 Sun illumination.

3.3. Series and Shunt Resistances

In first approximation,® the single diode model solar cell
was used to extract series resistance, r,, and shunt
resistance, Ry, values which are presented in Table S2. rg
results from the charge displacement across the materials
and the contacts between the active material and the
electrodes, which tend to reduce the fill factor of the
device. The value of ry was estimated by calculating the
slope of the V-J curve at Voc. Within the precision of the
approach the assessed values of rg remains relatively
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unchanged for both PTB7:PC,,BM and P3HT:PC¢,BM
devices, despite the slight increase of V¢ and FF reported
in Table 3 of the main manuscript. This comes in contrast
with the decreased r, values observed for instance in
organic-inorganic Schottky solar cells,*” and suggests that
in the present more complex systems a 1% approximation
model is not sufficient to describe the current flow across
the device and its interfaces when using fluorinated
PEDOT:PSS.

Table S2. Short circuit current density (Jsc), external
quantum efficiencies integrated over the 300-800 nm
spectral range (Seqe) and Jsc calculated from the EQE
data (Jsceoe); series (rs) and shunt (Rg,) resistances
extracted from the the J-V curves.

Fluorination X PFI FOS
Jsc (MA/cm?) 8.842 8.855  8.628
2 Scoes (k%.nMm) 147 152 147
Eﬂ_ Jsc.eqe (MA/Ccm?) 7.92 8.21 7.85
= .
® rs (Q.cm®) 15 17 15
Ren (kQ.cm?) 0.5 0.5 0.4
Jsc (MA/cm?) 15.944  16.889 16.941
2 Seoes (k%.nm) 28.3 296 302
€  Jsceor (MAM?) 1615 1662  16.96
E .
g rs (Q.cm°) 7 7 5
Ren (kQ.cm?) 1.3 11 0.9

Rsh is thought to be mostly due to defects associated with
alternative current pathways within the active media. Its
effect is considered most important at low illumination
and at low voltages. The value of Ry, was estimated by
calculating dv/dJ at 0 V, leading to values which also
remains relatively unchanged with the fluorination in the
case of P3HT:PC¢BM devices, or would appear to
decrease slightly in the case of PTB7:PC;,BM devices.
The apparent discrepancy between PCE-Voc-FF and re-Rg,
values suggests that more accurate device modeling would
be needed to extract more reliable ry and Ry, values.
Considering the dark J-V curves (Figure S4) led to Rg,
values,® which were also deemed unreliable within the
experimental precision. Multiple illumination intensity
measurements and more complex modelling might
overcome this situation,'®'° however, due to the
complexity of the systems herein presented, these
approaches fall beyond the scope of this manuscript.

4. EQE Spectral Variations with HTL Fluorination

To understand the origin of the EQE spectral variations

presented in Fig. 5a of the main manuscript, several

hypotheses were explored. These include that the HTL
fluorination could

a) change the HTL transmission spectra,

b) alter the surface energy at the HTL polymer:PCBM
blend interface. By doing so, the blend morphology
could be impacted as discussed in the main manuscript
based on the literature.*®* This should be associated
with changes in the absorption spectra of the blend as
well as crystallinity, orientation, domain size and/or

polymer:PCBM profile.

c) alter the thickness or change the absorption coefficient
of the device layers, which either of them would impact
on the electro-optical properties of the devices.

In this section, we then start to analyze the differential

EQE variations and address each of the above hypotheses.

4.1. Active Layer Optical Density Variations

The relative variations of the EQE data are presented in
Figure S5 using pristine PEDOT:PSS based devices as a
reference. The EQE values obtained with P3HT:PC¢,BM
OPVs display weaker variations than those obtained with
PTB7:PC;,BM devices, Figure S5a and b respectively, but
both show a noticeable dependence with the excitation
wavelength.

a .
—— PFl 1
—o— FOS

-
o N

Relative AEQE (%)
Q H

Relative AEQE (%)

300 400 500 600 700 800
Wavelength (nm)

Figure S5. Relative EQE spectral variation for

P3HT:PCsBM (a) and PTB7:PC;,BM (b) with pristine

PEDOT:PSS based devices used as a reference for PFI

(A) and FOS (e) mixed hole transport layer.

4.2. HTL Optical Transmission

Figure S6 presents the transmittance spectra of fluorinated
and pristine PEDOT:PSS thin films. It is obvious from the
amplitude of the variation, i.e. less than 3 %, as well as the
absence of spectral deviation that the fluorination does not
alter enough the photophysical properties of the hole
transport layer to explain the EQE spectral variation
reported in Fig. 5 of the main manuscript for both P3HT
and PTB7 based OPVs. In addition, we note that the EQE
of both P3HT and PTB7 based devices are not affected in
the same manner as illustrated in Figure S5. As a conse-

100

98+

T (%)

941

300 400 500 600 700 800
Wavelength (nm)

Figure S6. Transmittance spectra of PEDOT:PSS thin

films spin-coated on quartz substrates: pristine (m), mixed

with PFI (A) and with FOS (e).
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quence, the absorption of the fluorinated PEDOT:PSS can
be definitely ruled out (hypothesis a) and other origins
have to be investigated. In this context, the variation of the
surface energy when fluorinating the HTL was quantified
by contact angle measurements on ITO and on the
PEDOT:PSS based thin films.

4.3. Wetting Properties

Figure S7 illustrates the variation of the contact angle
associated with the fluorination of PEDOT:PSS.
Variations of the contact angles are visible for both
PEDOT:PSS on quartz substrates, Figure S7a, and
dichlorobenzene on the HTL thin films, Figure S7b. The
contact angle values are listed in Table S3.

al bl

_

-A

m@

Figure S7. Contact angle measurements of PEDOT:PSS
on quartz substrates (a) and of dichlorobenzene on
PEDOT:PSS based thin films (b): pristine (1), mixed with
PFI (2) and with FOS (3).

From the Young and Dupré equations, eq. 10 and 11
respectively,* we obtain eq. 12 from which the adhesion
energy of the dichlorobenzene on the PEDOT:PSS based
surfaces can be assessed.

Ysv =¥sL +7Lv C0sO, (10)
Eadh =7sv +7Lv —7sL (11)
Eadh = 71y (L+C0s6;) (12)

with %y, %L, sv being the solid-vapor, solid-liquid and
liquid-vapor interfacial tensions, respectively. 6. is the
equilibrium contact angle that the drop makes with the
surface and E.g, is the adhesion energy defined as the
amount of energy involved to separate the liquid from the
surface. jv is taken as the dichlorobenzene surface
tension, which value is 26.84 mN/m at 25 °C.

Table S3. Contact angle (6;) variation with PEDOT:PSS
fluorination in two distinct configurations and adhesion
energy, Eagn, calculated with eq. 12.

Interface Solution 0c (°) I Eaan Picture
(mN/m)
glass PEDOT:PSS 116/ - al
glass PEDOT:PSS:PFI 212/ -- bl
glass PEDOT:PSS:FOS  37.7/-- cl
PEDOT:PSS Dichlorobenzene  2.6/53.7 a2

PEDOT:PSS:PFI
PEDOT:PSS:FOS

Dichlorobenzene 38.1/48.0 b2
Dichlorobenzene 47.8/44.9 c2

The calculated values the adhesion energy are listed in
Table S3. There is a moderate but clear decrease of the
surface energy with the PEDOT:PSS layer fluorination.
Noticeably, the variation of the surface energy herein
reported is nonetheless weaker than reported in the
literature, as for instance when PEDOT:PSS, SiO, and
poly(thienothiophene):Nafion were used.*

4.4. Polymer:PCBM Blend Optical Absorbance

To focus on the photo-active blend displaying the largest
EQE amplitude variations, the relative absorbance of each
PTB7:PC;,,BM device is reported in Figure S8. Its
variation turned out to be measureable but nonetheless
relatively moderate, i.e. < 6 %. Compared to the
PEDOT:PSS based devices, the fluorinated HTL devices
do display an increased absorbance which, within the
experimental precision, could be consistent with the EQE
spectral variation (Figure S5b vs Figure S8). The variation
of the PTB7:PC,;BM absorption coefficient herein
reported could be seen as consistent with the surface
energy of the fluorinated PEDOT:PSS layer which could
influence the PTB7 structure at the interface of the hole
transport layer.

Relative AOD (%)

300 200 500 600 700 800
Wavelength (nm)

Figure S8. Relative OD variation for PTB7:PC;,,BM

with pristine PEDOT:PSS based devices used as a

reference for PFI (A) and FOS (e) based HTL.

On the one hand, we note that PTB7 has been found to
display an ordered fraction as small as fraction 20 %.%° As
a consequence, this rather small ordered fraction could
leave room for a relatively strong effect of the substrate
surface energy on PTB7 based photoactive blends. In
contrast, annealed P3HT is known to be rather crystalline,
and the PCE increase upon PEDOT:PSS fluorination was
more modest than for PTB7 devices. This could be
consistent with the fact that we could not observe any
variation of the absorbance larger than the experimental
uncertainty.

On the other hand, we note a potential inconsistency in the
fact that P3HT:PC,BM does not present any obvious
change of absorption, not even around 620 nm, which is
associated to this polymer crystallization. Along similar
lines of thoughts, P3HT:PCsBM displays its strongest
EQE relative variations in the UV range and not around
620 nm, Figure S5a.

Consequently and despite the contact angle data, the
absorption results do not unambiguously support the
hypothesis that the morphology, i.e. the crystallization, of
the active layer would be altered by the fluorination of the
PEDOT:PSS layer. To address this ambiguity, GIWAXS
measurements were undertaken.

4.5. GIWAXS

45.1. Neat and Fluorinated PEDOT:PSS

As illustrated in Figure S9, the GIWAXS patterns of
PEDOT:PSS films spincoated on top of a silicon wafer
contain two broad continuous rings at roughly 1.2 and 1.8
A1, whose location and width are in good agreement with
the previously described nanocrystalline structure.** The
fluorination expectedly preserves the rings and the
nanocrystals, as the fluorinated alkyl (FA) chains are not
miscible with the PEDOT:PSS segments. Patterns should
therefore contain a specific signal from domains of close-
packed FA chains, thus a scattering maximum around 1.15
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Figure S9. GIWAXS patterns with an incident angle ¢
= 0.13° for pristine (a), PFI- (b) and FOS- (c) mixed
PEDOT-PSS layers deposited on silicon substrate. Profiles
extracted from the GIWAXS patterns (d).

e
o

A in the molten state or a sharp first order reflection at
about 1.20 A for a long-range correlated hexagonal in-
plane arrangement.*?

The ramified architecture of PFI favors the short-range
correlated organization, which gives rise to a diffuse
signal overlapping the PEDOT:PSS ring. Both contribu-
tions were thus not separable for PFI, contrarily to FOS,
for which a sharp elongated spot at 1.20 A™ is clearly
observed on the equator and evidences crystallized FA
chains layers lying parallel to the film surface.

21
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Figure S10. GIWAXS patterns with ¢; = 0.13° of ITO
substrate, bare (a) and covered with neat (b) or FOS-based
(c) PEDOT-PSS, (¢; = 0.13) and profiles (d) within ¥'= -
30° to -60° sector (origin on the meridian). The wide-
angle region is dominated by the scattering of the glass
substrate. Only the contribution of molecular FOS layers
(scattering maximum: Deos = 15 A; & ~ 30 A) needs to be
considered in the small-angle region.

As the organic semiconductor morphology often depends
on the preparation conditions, films investigated by
GIWAXS were also deposited under experimental condi-
tions as close as possible to those used to fabricate the
devices. This includes the use of ITO glass substrates,
which however renders the wide-angle region unusable,

7/15



due to its own intense scattering. This is illustrated in
Figure S10 for bare ITO substrate (a), as well as pristine
(b) and FOS (c) -based PEDOT:PSS thin films.

45.2. P3HT based Bilayers

Regarding P3HT samples, the organic semiconductor
molecules self-organize in crystalline lamellae formed by
alternating rows of n-stacked backbones and aliphatic
layers. The GIWAXS pattern of P3HT deposited on top of
PEDOT:PSS itself covering a silicon wafer is presented in
Figure S1la.

a,
15000 '
!800
0

< ; (003) —wm
° (002) —» .

0

-2 -1 0 1
ax (A7)
b
C
b

Figure S11. P3HT on top of neat PEDOT-PSS deposited
on a silicon wafer: GIWAXS pattern with an incident
angle o; = 0.12° (a), schematics of the polymer domains
with short-range correlated structure and orientation (b).

Only signals from P3HT remain therefore visible with the
main signals being composed by a series of sharp
harmonics from a 17 A periodicity (first order at ca. 0.37
A) and a somewhat broadened signal at 3.8 A (ca. 1.65
AY). In agreement with structural studies on bulk P3HT
powder pattern, the latter signal corresponds to the
stacking distance, h,, between n-stacked backbones, while
the set of (00I) reflections comes from lamellae formed by
alternating polythiophene sublayers and alkyl chains. The
(00I) reflections group lies on the meridian while h, lies
on the equator, which proves that P3HT is a mosaic
texture of flat lying lamellae. This lamellar crystalline
structure and the preferential flat-on alignment of the
lamellae is illustrated schematically in Figure S11b. This
orientation and the spacing values are in agreement with
alignments and lattice parameters previously reported for
P3HT thin films (a=7.8 A, b=2h,=7.8A c=16.0A, »
=93.5°).%

The same morphology is found for the P3HT films
deposited on top of PEDOT:PSS spincoated on ITO-glass
and silicon wafer substrates. In particular, P3HT shows the
same flat-on alignment of crystalline lamellae (Figure
S12a and Figure S11a). This also demonstrate that this
morphology is not altered by the presence of the
PEDOT:PSS bottom layer, which is slightly different from
the observations made with PTB7 in the following section.

This orientation of the P3HT domains is maintained in the
PCsBM blends (Figure S12b) with nearly the same
parameters and an even further improved flat-on
alignment of the lamellae, as discussed below.
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]
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Figure S12. GIWAXS patterns of neat P3HT (a) and
P3HT:PCgBM blend (b) films on top of neat PEDOT:PSS
spincoated on ITO substrates (¢; = 0.13°). 1(q) profiles
within ¥ = -3° to +3° sector (origin on the meridian) of
the GIWAXS patterns (a), (b) and Figure S11a (c).

Both P3HT and P3HT:PC4,BM were also deposited on top
of neat, and fluorinated PEDOT:PSS. No influence of the
HTL fluorination could be evidenced, even if several
incident angle and thus weighting of the successive P3HT
film strata were investigated as illustrated in Figure S13a.
Comparing Figure S13bl and b2 reveals the further
improved flat-on alignment of the lamellae when PCsBM
is blended with P3HT. This is demonstrated by the
decrease of the full widths at half maximum of the (001)
spot, from ¥rwum ~ 14-20° to ca. 7°, with the addition of
PCgsBM. Finally and in a similar manner as what will be
seen in the following section with the PTB7 system, P3HT
domains are slightly but significantly modified by the
blending with PC¢,BM. In this case the thickness and the
correlation length of lamellae are d = 16.3+ 0.1 Aand £~
150 A in the blends, instead of 16.1 + 0.1 Aand £~ 120 A
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Figure S13. 1o(q) profiles patterns (a) and normalised
1q(%P) ring profiles (b) of GIWAXS of neat P3HT (1) and
P3HT:PC4BM blend (2) thin films on top of pristine and
fluorinated PEDOT:PSS layers. Sector profiles (a) are
plotted with an offset to facilitate the comparison of
shapes and maximums [sector from ¥ = -3° to +3° and
incident angles ¢; = 0.08° (top) and «; = 0.13° (bottom)],
while azimuthal profile intensities (b) are normalized to
the maximum 1g(0) on the meridian [l4( ), g = 0.392 Al
width: D, = 0.040 A™].

in pristine P3HT films. Noticeably, these features, i.e. &£
and ¥whw, Variation with the insertion of PC¢BM, were
observed for both fluorinated and pristine PEDOT:PSS
bottom layers.

45.3. PTB7 based Bilayers

When silicon substrates are used for PTB7 film
deposition, all the characteristic signals of the structure are
visible and shown in Figure S14a. They correspond to two
broaﬁc\i 1amd intense structure peaks around 0.35 A™ and 1.3-
15A™"

- the wide-angle ring arises from the lateral distances
between irregularly piled backbones, h,, and between
aliphatic chains, h,

- the two semi-diffuse small-angle rings labeled as (1) and
(2) in Figure S14a result from alternativing backbone rows
and aliphatic layers, d; and second order periodicity d,.
These features are schematically represented in Figure
S14b. Noticeably, these rings are nearly isotropic and
exclude any significant alignment of the short-range
correlated lamellae. As discussed below, this comes in
contrast with the preferential orientations reported in
literature, 04445

PTB?7 is known to self-organize in a short range correlated
structure formed by alternative rows of irregularly face-to-

QD

q,(A")

Figure S14. PTB7 on top of neat PEDOT-PSS deposited
on a silicon wafer: GIWAXS pattern with an incident
angle ¢; = 0.12° (a), schematics of the polymer domains
with short-range correlated structure and variable
orientations (b).

face piled backbones and of aliphatic layers. The direction
of alternation therefore designs a lamellar-like periodicity,
d, = 17 A, with in-plane periodicities overlapping
contributions of lateral distances between molten aliphatic
chains hg, = 4.5 A and piling distances of backbones h, =
3.9 A.* Roughly, the same structural parameters are found
here for PTB7 deposited on top of PEDOT-PSS covered
Si wafer. However no significant orientation can be
recognized in the present study.

The literature reported a slight flat-on preferential
orientation of lamellae for PTB7 films directly deposited
on top of silicon.** Other references even reported more
developed flat-on preferential alignment and slightly
different structural parameters (d =~ 20 A; h, ~ 4.2 A).*
However, the apparent inconsistency probably comes from
the absence of bottom layer in these references, since the
PEDOT:PSS deposited herein expectedly modifies the
anchoring of the PTB7 top layer.

The comparison of Figure Sl4a with Figure S15a
illustrates that the use of ITO glass substrates did preserve
the small-angle lamellar ring of PTB7 related to the
alternation of alkyl-chains and conjugated moieties, while
rendering the wide-angle region unusable due to the ITO
glass intense scattering hiding the contributions from
lateral spacing of alkyl chains and backbones. More
specifically, the position of the maximum and the width of
the lamellar first order rings appear to be the same
regardless of the substrate while the intensity is quite
homogenously distributed along the ring in both cases.
The substitution of substrates did not change the
organization but confirmed the absence of preferential
orientations of lamellae, whether the films are constituted
by neat PTB7 or PTB7:PC-,BM blend (Figure S15a and
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Figure S15. GIWAXS patterns of neat PTB7 (a) and
PTB7:PC;,BM blend (b) films on top of neat PEDOT-PSS
spincoated on ITO substrates (¢; = 0.13°). 1(q) profiles
within ¥ = -30° to -60° sector (c) of the GIWAXS
patterns (a), (b) and Figure S14a.

b). Figure S15b and c display the additional rings from
PC,,BM domains, which have no strong effect on the
PTB7 fraction, as its scattering rings remain similar to
those observed in neat PTB7 films. As the films were
spincoated on top of pristine and fluorinated HTLs,
accurate information was extracted from sector profiles,
excluding the distorted meridian and equatorial zones, and
from ring profiles, which are presented in Figure S16a and
b, respectively. The morphology of PTB7 (Figure S16al-
bl) and PTB7:PC,BM (Figure S16a2-b2) films is
independent of the fluorination of the PEDOT:PSS bottom
layer. In particular the same lamellar periodicity and
correlation length were identified among almost randomly
oriented domains (Figure S14b). Moreover, the variation
of incident angle, «;, used to probe the films revealed that
the lamellar ring were unchanged (Figure S16a). This
shows that there are no substantial morphology changes
across the thickness of the films. The only relatively
significant difference between profiles is the somewhat
smaller lamellar periodicity found for PTB7:PC,,BM
blends (d = 16.2 0.2 A; £~ 30 A), when compared to
neat PTB7 (d = 17.1 + 0.2 A; £~ 30 A), presumably in

- a2

I(q) + offset (a.u.)

02 04 06 08
q (A7) q (A7)

14(¥) / <I>

q=~0.35A1 q=0.35A1
ao;=0.13° a;=0.13°
0 T T T v T ¥ T T T T T T
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¥ (%) ¥ (%)

Figure S16. 1(q) profiles (a) and normalized I( %) ring
profiles (b) of GIWAXS patterns of neat PTB7 (1) and
PTB7:PC;BM blend (2) thin films on top of fluorinated
and pristine PEDOT:PSS layers. Sector profiles are plotted
with an offset to facilitate the comparison of shapes and
maximums [sector from ¥ = -30° to -60° and incident
angles ¢ = 0.08° (top) and ¢ = 0.13° (bottom)], while
azimuthal profile intensities are normalized to the average
scattered intensity <I,> (dotted line) [I4(¥), q = 0.349 At
width: D, = 0.060 A™].

relation with the incorporation of a small fraction of
PC,,BM in the PTB7 domains. Noticeably, this slightly
reduced spacing in the blend with respect to neat PTB7
was observed for both fluorinated and pristine
PEDQOT:PSS bottom layers.

45.4. Overall Effect of the HTL Fluorination on
P3HT and PTB7 based Blend Morphology

Overall, with Figure S13 and Figure S16, this GIWAXS
investigation shows that the fluorination of the HTL did
not induce any detectable morphology variation of the
blends. Even though local structural changes at the very
interfaces remain possible, the absence of detectable
influence of the HTL fluorination was observed for both
P3HT:PCsBM and PTB7:PC,,BM thin films, while the
angle dependent GIWAXS measurements did not evidence
any change of conjugated polymers and PCBMs
concentration. The present findings are in contrast with
what had been suggested in other reports considering the
effect of PEDOT:PSS surface energy not complemented
with morphology study.*” We note however that the
present HTL fluorination study differs from earlier studies
having for instance studied P3HT and PCBM profile
distribution on top of pristine PEDOT:PSS, plain SiO, and
pristine PTT:Nafion, which present a much larger surface
energy variation, from 23 to 72 mN/m?, and which were
probed by Near-Edge X-ray Absorption Fine Structure
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(NEXAFS) spectroscopy.®*“® In the latter study,* a single
angle was used for Grazing incidence X-ray Diffraction
characterization and no significant difference in the degree
of crystalline order or crystal orientation was observed
with different surface energy. Different P3HT:PCBM
profile nonetheless suggested based on the models used by
the authors to analyze ellipsometry and NEXAFS data.
Our GIWAXS investigation did not reveal such a profile
variation, which could be due to the relatively moderate
surface energy variation induced herein by the fluorination
of the HTL. It certainly underlines the importance of such
GIWAXS measurements to directly probe the films
morphology of bulk-heterojunction in the same conditions
as those used to fabricate OPV devices.

To summarize, in both P3HT and PTB7 cases, the
fluorination of the HTL layer improved the device
performances, while the structure and the alignment of the
polymers were shown to remain unaffected. These results
exclude the hypothesis b) formulated at the beginning of
the section 4. It is then safe to conclude that, in the present
study, the effect of the HTL fluorination does not directly
relate to the photoactive blend film morphology.

4.6. Dektak and Spectroscopic Ellipsometry

4.6.1. Thicknesses

The thicknesses of the multilayered structures have been
measured by both dektak and spectroscopic ellipsometry,

Table S4. Thickness of the ITO, HTL and active layers
involved in the devices and as measured by dektak and
spectroscopic ellipsometry. Dimensionless parameter, z/L,
indicating an interface between ITO, HTL, active layer
and anode.

Fluorination X PFI FOS
dP%T (nm)  34+2%  41+3%F 39+2%
dBeKT (nm) 7047  58+8  66+9
dEWP-om) 1314 1328 1342
= dar(m) 61.0 65.6 64.5
§ dEinP: (nm) 60.1 62.2 59.7
=
T LEMp. 0.70 0.71 071
z/LEMP 057 057 057
2/ LEWP. e 0.44 0.43 0.44
dSEKT (nmy) 63+ 6 63+7 6848
dEWP-(m) 1343 1345 1336
= dirdom) 60.0 63.4 64.2
g 5P (nm) 54.1 56.7 59.2
&
E 2/ L5 0.70 0.71 0.70
2/ LERP 0.57 0.57 0.56
2/ LEWP oge 045 0.44 0.44

f measured as a single layer

and are summarized in Table S4. Within the experimental
and fitting precision, the values obtained with the
fluorinated HTL are marginally different for each
technique. The average thickness of PEDOT:PSS given by
dektak measurements increases by about 15 to 20 % with
the fluorination which remain close to the total standard
deviation of our measurements. The dektak thickness of
the blends is obtained by subtracting the HTL layer from
the total thickness of the bilayer. This incidentally
increases the experimental uncertainty on the blend
thickness, without leading to clear trend, as for instance
PFI blends would be associated with a 7 % increase and a
5 % decrease of the P3HT:PC¢BM and PTB7:PC,,BM
film thicknesses, respectively. Within the experimental
and fit uncertainty, these thicknesses appear to be
independent of the HTL fluorination. Ellipsometry data
provided thicker HTL films by ~ 40 % when compared
with dektak measurements, an apparent discrepancy which
could be explained by both the pressure of the dektak tip
on the soft organic HTL thin film and the model used to fit
of the ellipsometry data.*” However, when comparing the
thicknesses obtained by ellipsometry for the same
materials, the fluorination appears to induce a maximum
of ~7 %, ~ 9 % and ~ 4 % variation on the HTL,
PTB7:PC;,BM and P3HT:PC¢BM layer thicknesses,
respectively. These variations are within the experimental
and fit uncertainty, but also relatively small compared to
controlled variation thickness variation reported in the
literature which studied the effect of film thickness in
OPVS.48-54

Overall and for each technique the variation of the blend
thicknesses appear to be small compared with the spectral
variation of the EQF, and consequently not to be the main
parameter associated with the observed spectral changes
of OPV efficiency. It is noticed that the lack of significant
thickness variation excludes any change of mobility,
which otherwise could have also altered the PCE.>>

4.6.2. Optical Constants

The optical constants of each materials in all the device
configurations were deduced from the spectroscopic
ellispometry data and are presented in Figure S17 for
PEDOT:PSS and in Figure S18 for the photoactive layers
of the devices.

Based on our GIWAXS data, the ellipsometry model
considers homogeneous material distribution across each
layer. PEDOT:PSS refractive index and extinction
coefficient, (n, k), are consistent with the literature.>*° n
and k also preserve the same general characteristics
whether pristine or fluorinated HTL were prepared (Figure
S17a). However, they also present a slight red shift and
variation of amplitude of their main features, pristine is
“bluer” and with larger amplitudes than FOS-mixed, while
PFI-mixed PEDOT:PSS presents the most red shifted and
smallest amplitude. We note that a progressive blue shift
of the PEDOT:PSS features, i.e. band gap, could be
observed when doped with DMF or de-doped with
hydrazine vapors.>”®® As a consequence, we associate the
spectral red shift observed in the present study with the
effect of the sulfonic acid groups of the fluorination agents
on the PEDOT moieties and the electro-negative effect of
the same fluorination agents. These are equivalent to
negative Burstein shifts induced on the apparent band gap
of semiconductor when extra charges are added, for
instance, through doping.®*** We note that the trend on the
amplitude of the extinction coefficient is consistent both
with the known tendency of fluorinated materials to have a
reduced refractive index compared to hydrogenated
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Figure S17. Refractive index, n (a), and extinction coefficient, k (b), of PEDOT:PSS pristine (m), mixed with PFI (A) or
FOS (e). HTL alone on top of ITO (1), HTL sandwiched between 1TO and either P3BHT:PCsBM (2) or PTB7:PC7,BM (3).

counter parts,®" and with the variation of n and k

observed for various conjugated molecules in oxidized or
reduced states.”>” This situation prevents any precise
quantification of the relative contribution of these effects.
As illustrated in Figure S17-2 and 3, the features
evidenced with the fluorinated HTL single layers is
qualitatively preserved once the PEDOT:PSS is covered
by either P3HT:PC¢BM or PTB7: PC,,BM. However, we
also note that the amplitude of the extinction coefficient is
systematically increased once the HTL is coated by the
blends. We associate this evolution with the dipoles
formed due to the charge transfer between the blends and
the PEDOT:PSS. Driven by the relative energy levels of of
the compounds, as shown in Table 1 and Fig. 3 of the
main manuscript, electrons are transfered from the blends
to the PEDOT:PSS.

Figure S18 presents the optical constants of both
P3HT:PCsBM and PTB7:PC;BM, which general
features are in good agreement with the literature.**%5°76
The extinction coefficients are also consistent with the
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Figure S18. Refractive index, n (a), and extinction
coefficient, k (b), of P3HT:PC(,BM (1) and
PTB7:PC;,BM (2) on top of pristine (m), mixed with PFI
(A) or FOS (e) PEDOT:PSS spincoated on ITO
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absorbance data presented in Figure S8 as well as Figure
3al and bl in the main manuscript. This is obviously
expected from the relation between ¢, the attenuation or
absorption coefficient, k, the extinction coefficient, and A,
the wavelength.
_ Ak

A
Slight variations of the optical constants of the blends with
the HTL fluorination can be noticed. These variations,
especially for P3HT:PCqBM, appear weaker than those
observed with PEDOT:PSS. In a similar manner as for this
material, we associate the n and k variations to charge
transfer across the HTL:blend interface.

a (S13)

4.7. Electro-Optical Modeling

The optical constants were used to model the modulus of
the squared electric field, |EJ?, spectral distribution within
the devices,”” an approach which has been successfully
used to optimize and explain the performances of OPV
devices in both normal and reverse configurations.*®788
|E[? for each device is presented in Figure S19. As
commented in the main part of the manuscript, the HTL
fluorination optical effect is revealed when |E[* colored
map cross-sections, Figure S20a and Figure 8-1, are used
to calculate the time average of the energy dissipated per
second, Q.

For sake of simplicity we used Q =n.k|E|?/A to
compare the devices prepared with different HTL. In
the case of P3HT:PC¢,BM, we evidenced a marginal
increase of Q with PFI and FOS mixed PEDOT:PSS
(Figure 8a2). This effect went up to 34 % increase of
0 in the case of PTB7:PC,,BM (Figure 8b2). With this
stronger system, we then verified that a 20 % variation of
the HTL thickness would not explain the EQE spectral
variation. We considered the thickness of the pristine
PEDOT:PSS layer as measured by ellipsometry and varied
it by both + 20 % (+ 12 nm) to calculate |E* and § as
presented in Figure S20a and S20b, respectively. The |E[
curves present similar profiles, shifted with z/L, which is
consistent with the thickness variation of the HTL layer.
The maxima of |E* located in the ITO is slightly increased
for thinner HTL, while the maxima in the photoactive
blends reach a similar amplitude. Figure S20b makes is
easier to focus on what happens in the photoactive blends,
where the § curves appear to present a similar amplitude
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Figure S19. Calculated distribution of the modulus squared of the optical electric field, |E%, as a function of the incident
wavelength inside the photovoltaics device made of P3HT:PC4BM (a) and PTB7:PC,,BM (b) spincoated on top of pristine
(1), PFI (2) and FOS (3) fluorinated-PEDOT:PSS. The horizontal dotted lines stand for the material distribution as labelled

on the right hand-side.

regardless of the HTL thickness. To visualize any potential
effect, we matched the position of the blend:anode interfaces. It
is obvious in the insert of Figure S20b that the three Q curves
overlap. The integral of § over the z/L value corresponding to
the PTB7:PC,,BM layer leads to a marginal variation of -5.4 %
and +2.7 % compared to the device of the nominal HTL
thickness. This is much lower than the effect of the fluorination
on the optical constants.
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Figure S20. Distribution of |E* (a) and calculated § values (b)
across photovoltaic devices illuminated with a 500 nm
monochromatic light, and made of PTB7:PC;oBM spincoated on
top of pristine PEDOT:PSS films of nominal (m), -20 % (e) and
+20 % (A) thicknesses Insert: Q values in the polymer:blend
layers with z/L shifted to match the blend:anode interface.
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