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Substrate surface quality after preparation

b)

Figure S1: LEED 1 x 1 pattern of one exemplary STO(100) single crystal (preparation I)
detected with: (a) 80 eV and (b) 95 eV. The pictures are showing clear spots in a typical cubic

pattern with no hint for a superstructure and a weak background, so they attest a smooth

substrate surface.
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Determination of the surface termination from ADCs
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Figure S2: Sr 3d angular distribution curves at the [100] azimuth for different substrate
preparations. Both ADCs exhibit the global maximum at an angle of 0°, followed by a local
maximum at an angle of about 17° and a shoulder at around 23°. The local maximum at 17°
(see arrow) might be sensitive on the surface termination and is expected to be stronger for
TiOz-terminated surfaces [1]. This is not the case for our preparation, most likely due to a strong
effect of non-surface emitters on the photoelectron diffraction signal, as recently reported [2].
Another reason could be the presence of strontium oxide islands on a different termination,
causing, among others, shadowing effects. However, the different ADCs indicate the presence

of different surface structures after both preparation procedures.
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Substrate spectra and peak fit parameters for CoPc on STO(100) prepared by

preparation |
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Figure S3: STO(100)-related core level spectra and their development with increasing CoPc

film thickness. (a) O 1s and (b) Sr 3d. Small energy shifts may point to doping as a result of the

CoPc adsorption. All spectra ca be fitted using a single singlet (O 1s) or doublet (Sr 3d) peak.

Table S1: Ti 2p peak fit parameters for the clean substrate and the two thinnest CoPc film

thicknesses related to Figure 2a.

D1 (Ti*) D1 (Ti*) D1 (Ti*)
0.45 nm Ti-2p3/2 0.25 nm Ti-2p3/2 0.0 nm Ti-2p3/2

Ti-2p1/2 Ti-2py/2 Ti-2p1/
peak  position 459.04 458.86 459.16
[BE, eV] 464.77 464.59 464.89

0.33 033 033
LW eV 1.53 1.53 1.53

0.96 0.99 0.96
GW [ev] 1.04 1.07 1.05

613 61.6 61.5

[»)

rel. area [%] 38.7 38.4 385
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Table S2: O 1s peak fit parameters for the clean substrate and the two thinnest CoPc film

thicknesses related to Figure S3a.

0.45 nm ;11 0.25 nm 211 0.0 nm ;11
peak position 5 ) 5, 530.15 530.45
[BE, eV] : ' '
LW [eV] 0.23 0.23 0.23
GW [eV] 1.20 1.24 1.18

Table S3: Sr 3d peak fit parameters for the clean substrate and the two thinnest CoPc film

thicknesses related to Figure S3b.

D1 (Sr?*) D1 (Sr?*) D1 (Sr?)
0.45 nm Sr-3ds/; 0.25nm  Sr-3ds;; 0.0nm  Sr-3dsp;
Sr-3d3/2 Sr-3d3/z Sr-3d3/z
peak position 133.73 133.53 133.84
[BE, eV] 135.46 135.26 135.57
0.13 0.13 0.13
LW [eV
[eV] 0.13 0.13 0.13
1.01 1.04 0.95
W [eV
GWev] 1.01 1.04 0.95
rel. area [%] 58.6 58.1 58.2
' ? 41.4 41.9 41.8
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Substrate spectra and peak fit parameters for CoPcFis on STO(100) prepared by

preparation |
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Figure S4: STO(100)-related core level spectra and their development with increasing CoPcFis

film thickness. (a) O 1sand (b) Sr 3d. All spectra ca be fitted using a single singlet (O 1s) or

doublet (Sr 3d) peak.

Table S4: Ti 2p peak fit parameters for CoPcFi¢ related to Figure 2b.

D1 (Ti%) D1 (Ti*) D1 (Ti*)
0.50 nm Ti-2p3/2 0.20 nm Ti-2p3/2 0.0 nm Ti-2p3/2
Ti-2p1/2 Ti-2py/2 Ti-2p1/
peak  position 458.78 458.86 458.89
[BE, eV] 464.50 464.58 464.62
0.34 0.34 0.34
LW eV 1.24 1.24 1.24
0.96 0.91 0.96
GW [ev] 1.30 1.25 1.28
62.8 62.6 63.1
0,
rel. area [%] 372 37.4 36.9
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Table S5: O 1s peak fit parameters for CoPcF6 related to Figure S4a.

s1 s1 s1
0.50 nm 0-1 0.20 nm 0-1 0.0 nm 0-1
peak position 5, 3 530.12 530.15
[BE, eV]
LW [eV] 0.21 0.21 0.21
GW [eV] 1.24 1.20 1.27

Table S6: Sr 3d peak fit parameters for CoPcFi¢ related to Figure S4b.

D1 (Sr*) D1 (Sr?) D1 (Sr*)
0.50 nm Sr-3ds;, 0.20 nm Sr-3ds;, 0.0nm  Sr-3ds;

Sr-3d3/z Sr-3d3/2 Sr-3d3/z
peak position 133.42 133.51 133.52
[BE, V] 135.14 135.23 135.24

0.13 0.13 0.13
LW [eV]

0.13 0.13 0.13

1.02 0.97 1.01
GW [eV] 1.02 0.97 1.01
N—— 0.02 0.016 0.016

¥ Y 0025 0.021 0.021
58.1 58.2 58.1
0,

rel-areall 419 41.8 419
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Sr 3p background subtraction prior to C 1s peak fit

The measured spectra of the background signal and the two thinnest organic layers (0.25 and
0.45 nm) are compared in Figure S5a. The subtraction of the background signal should reduce
the increasing intensity at lower and higher binding energy of the C 1s peak for the organic
layers originating from the Sr 3p signal. In the next step the background signal is multiplied by
a reducing factor, which is found by variation for the optimum between having no influence on
the organic signal and changing the organic signal too much. Then this modified background,
which is different for the two organic layers, is subtracted. The result is the blue curve in Figure
S5b and Figure S5c, which is then used for the peak fits. The same approach is used for the

other organic molecules.

Procedure to subtract Sr3p from C1s spectra
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Figure S5: CoPcon STO(100). C 1s core level spectra and their modification for the subtraction

of the Sr 3p signal from the C 1s peak for the interface layers of the organic molecules.
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N 1s and C 1s peak fit parameters for CoPc on STO(100) prepared by preparation |

Table S7: Peak fit parameters for N 1s peak fit of CoPc for Figure 3a.

s1 s2 s1 s3
6.90 nm N-1 S(N-1) 0.25 nm N-1 S(N-1)
peak  position 350 he 400,90 399.23  400.77
[BE, eV]
LW [eV] 010 0.0 010  0.10
GW [eV] 096  0.96 1.10 1.10
rel. area [%] 95.9 4.1 95.8 4.2
Table S8: Peak fit parameters for C 1s spectra of CoPc for Figure 3b.
s1 s2 s3 s4 s1 s2 s3 s4
. 2
6.90nm c1 osc1) c2 sz %BM™M o sc1y o2 s
” —
E;za ev]p°s't'°” 284.62 28638 28594 287.99 284.89 28671 286.06 288.01
LW [eV] 010 010 010  0.10 010 010 010  0.10
GW [eV] 076 076 076  0.76 094 094 094 094
rel. area [%] 69.5 6.7 20.4 3.4 68.7 6.9 22.9 1.5
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C 1s peak fit parameters and N 1s spectrum for CoPcFis on STO(100) prepared by

preparation |

Table S9: Thickness-dependent C 1s peak fit parameters of CoPcFi6 evaporated on STO(100)
prepared by preparation | for fig. 4a. There are given three tables, one for each thickness: (a)

4.45 nm, (b) 0.50 nm, and c) 0.20 nm.

2) 4.45nm s1 s2 s3 s4 S5 s6
1 S(C-1) -2 s(c-2) C-3 s(C-3)
peak position [BE, eV] 28483 28658 28594 28801 287.19 288.88
LW [eV] 010 010 010 010 010  0.10
GW [eV] 078 078 078 078 078  0.78
rel. area [%] 23.2 1.1 19.0 6.4 44.0 6.3
s1 s2 s3 s4 S5 s6
b) 0.50 nm c-1 S(c1)  c-2 s(C2) €3 S(C-3)
peak position [BE, eV] 285.04 28679 28593 288.02 287.30 289.03
LW [eV] 010 010 010 010 010  0.10
GW [eV] 113 113 113 113 1.13 1.13
rel. area [%] 24.0 1.1 19.7 6.6 42.0 6.6
s1 s2 s3 s4 S5 s6
¢) 020nm c-1 s(c-1) C-2  S(C2) €3 S(C-3)
peak position [BE, V] 28520 286.95 28597 287.94 287.45 289.19
LW [eV] 010 010 010 010 010  0.10
GW [eV] 113 113 113 113 1.13 1.13
rel. area [%] 24.0 1.1 19.7 6.6 42.0 6.6
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Table S10: F1s peak fit parameters of CoPcFi6 as shown in Figure 4b.

s1 52 s3 s1 s2 s3 s1 52 s3
4.45nm F-1 sE1) Fer 00 o gr) 1 020MM o S(F-1)  FE-1
peak
position 687.16 688.75 685.14 687.59 689.18 684.59 687.99 689.58 684.71
[BE, eV]
LW [eV] 010 010 0.0 010 010 0.0 010 010  0.10
GW [eV] 129 129 129 153 153 153 154 154 154
rel.area[%] 913 7.9 0.8 837 7.3 9.0 767 6.7 16.6
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Figure S6: CoPcFis on STO(100). N 1s core level spectra for a thicker film compared to a

coverage of a monolayer. No changes of the peak shape were detected.
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Table 11: Thickness-dependent N 1s peak fit parameters of CoPcFi6 evaporated on STO(100)

prepared by preparation | for Figure S6.

s1 s2 s1 2 020  s1 2
4.45 nm N1 (N oeonm N-1 S(N-1)  nm N-1 S(N-1)
peak  position  5o0 91 400,66 399.09  400.84 399.38  401.13
[BE, eV]

LW [eV] 010  0.10 010  0.10 010  0.10
GW [eV] 110  1.10 1.27 1.27 1.18 1.18
rel. area [%] 959 41 959 41 959 41
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Binding energy shift of the C 1s C-1 component for the different molecules
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Figure S7: Shifts of the binding energy of the C 1s C-1 component for the different molecules
and preparations: CoPcFy on the left, FePcFy on the right. It is observable as general trend, that
the thickest layer shows the lowest binding energy and the binding energy increases with

decreasing film thickness.
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Substrate spectra and peak fit parameters for FePc on STO(100) prepared by

preparation |

Normalized Intensity (arb. units)

a) FePc on STO(100) b) FePc on STO(100) c) FePc on STO(100)
3.80 nm - 3.80 nm ™ 3.80 nm
£ £
/\ é FAV I EAYAN
& &
0.50 nm % A 0.50 nm %’ 0.50 nm
8 5
= =
3 % /\/\
N N
0.25nm| & I 0.25 nm s 0.25 nm
5 S
4 z
J/\SUbStrate A jkbsh'ate /\/\ Substrate
532 530 528 468 464 460 456 138 136 134 132 130

534
Binding energy (eV)

Binding energy (eV)

Binding energy (eV)

Figure S8: STO(100)-related core level spectra and their development with increasing FePc

film thickness. (a) O 1s, (b) Ti 2p, and (c) Sr 3d. All spectra ca be fitted using a single singlet

(O 1s) or doublet (Ti 2p, Sr 3d) peak.

Table S12: O 1s peak fit parameters for the clean substrate and the two thinnest FePc film

thicknesses related to Figure S8a.

S1 s1 s1
0.50 nm 1 0.25 nm 0-1 0.0 nm 0-1
peak position
530.44 530.34 530.40
[BE, eV]
LW [eV] 0.31 0.31 0.28
GW [eV] 1.19 1.18 1.22
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Table S13. Ti 2p peak fit parameters for the clean substrate and the two thinnest FePc film

thicknesses related to Figure S8b.

D1 (Ti*) D1 (Ti*) D1 (Ti*)
0.50 nm Ti-2ps/2 0.25nm  Ti-2p3; 0.0nm Ti-2p3p

Ti-2p1/2 Ti-2p1/2 Ti-2p1/2
peak position 459.11 459.07 459.16
(BE, eV] 464.83 464.79 464.88

033 033 0.32
LW [eV] 1.45 1.40 1.38

0.98 0.98 0.96
GW [ev] 1.09 1.21 1.18

61.8 62.0 62.0

0,

rel.area%] 54, 38.0 38.0

Table S14: Sr 3d peak fit parameters for the clean substrate and the two thinnest FePc film

thicknesses related to Figure S8c.

D1 (Sr?") D1 (Sr%) D1 (Sr?")
0.50 nm Sr-3ds,, 0.25nm  Sr-3ds;; 0.0nm  Sr-3ds2

Sr-3d3/2 Sr-3d3/z Sr-3d3/2
peak position 133.81 133.74 133.82
[BE, eV] 135.53 135.46 135.54

0.13 0.13 0.13
LW [ev] 0.13 0.13 0.13

1.04 1.03 1.01
GW [ev] 1.04 1.03 1.01

583 58.5 58.0

[»)

rel.area %] 41 415 42.0
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FePc related spectra and peak fit parameters for the experiment FePc on STO(100)

prepared by preparation |

Table S15: Peak fit parameters for N 1s peak fit of FePc, see Figure 5a.

s1 s2 s1 s3

3.80 nm N-1 S(N-1) 0.25 nm N-1 S(N-1)

peak position [BE, eV] 399.04 400.67 399.36  400.99

LW [eV] 011  0.11 0.11 0.11

GW [eV] 092 092 1.08 1.08

rel. area [%)] 95.9 41 95.9 41

Table S16: Peak fit parameters for C 1s peak fit of FePc, see Figure 5b.
s1 s2 s3 s4 s1 s2 s3 s4

3.80 nm c1osc1) c2  scz) %BM™M 1 g1 c2 5(C-2)
peak position [BE, eV]  284.68 286.47 285.96 287.96 285.12 286.82 286.18 288.07
LW [eV] 0.10  0.10 0.10  0.10 0.10  0.10 0.10 0.10
GW [eV] 078  0.78 078  0.78 0.95 0.95 0.95 0.95
rel. area [%] 69.3 6.2 21.2 3.3 66.0 9.2 21.7 3.1
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Substrate spectra and peak fit parameters for FePcFis on STO(100) prepared by

preparation |
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Figure S9: STO(100)-related core level spectra and their development with increasing FePcFis

film thickness. (a) O 1s, (b) Ti 2p, and (c) Sr 3d. Small energy shifts may point to doping as a

result of the FePcF16 adsorption. All spectra ca be fitted using a single singlet (O 1s) or doublet

(Ti 2p, Sr 3d) peak.

Table S17: O 1s peak fit parameters for FePcFi¢ related to Figure S9a.

S1 S1 S1
0.55 nm 0-1 0.20 nm 0-1 0.0 nm 0-1
peak position
2 .32 .
[BE, eV] 530.25 530.3 530.50
LW [eV] 0.29 0.29 0.29
GW [eV] 1.18 1.15 1.22
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Table S18: Ti 2p peak fit parameters for FePcFi6 related to Figure S9b.

D1 (Ti*) D1 (Ti*) D1 (Ti*)
0.55 nm Ti-2ps/2 0.20nm  Ti-2p3; 0.0nm Ti-2ps3p
Ti-2p1/2 Ti-2p1/2 Ti-2p1/2
peak  position 458.93 459.06 459.21
[BE, eV] 464.65 464.78 464.93
0.32 0.32 0.32
LW ev] 1.45 1.45 1.45
0.99 0.93 0.95
GW [ev] 1.14 1.10 1.11
61.6 61.7 61.7
0,
rel. area [%] 38.4 383 383

Table S19: Sr 3d peak fit parameters for FePcFi6 related to Figure S9c.

D1 (Sr*) D1 (Sr*) D1 (Sr*)
0.55 nm Sr-3d5/2 0.20 nm Sr-3d5/2 0.0 nm Sr-3d5/2
Sr-3d3/2 Sr-3d3/2 Sr-3d3/2
peak position 133.65 133.75 133.83
[BE, eV] 135.37 135.47 135.55
0.13 0.13 0.13
LW eVl 0.13 0.13 0.13
1.04 0.99 0.98
GW [ev] 1.04 0.99 0.98
Asvmmetr 0.023 0.023 0.023
y Y 0020 0.029 0.029
58.3 58.3 58.0
rel. area [%)]
41.7 41.7 42.0
Table S20: F1s peak fit parameters of FePcFis as shown in Figure 6a.
6.65 nm s1 S2
) F-1 S(F-1)
peak position
687.43  688.99
[BE, eV]
LW [eV] 0.23 0.23
GW [eV] 1.19 1.19
rel. area [%] 93.9 6.1
s1 S2 s3 s4 s1 S2 s3 sS4
. 2
0.55am ., S(F-1)  FE-1 se-1)  020MM g S(F-1) F-2  S(FE-1)
687.94 689.54 684.58  686.28 688.21 689.81 684.71 686.41
0.14 0.14 0.24 0.24 0.14 0.14 0.24 0.24
1.40 1.40 1.84 1.84 1.47 1.47 1.79 1.79
87.7 8.2 3.8 0.3 84.4 7.9 7.1 0.6
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Figure S10: FePcFis on STO(100). Development of core level spectra with increasing film

thickness: (a) N 1sand (b) C 1s.

Table 21: Thickness-dependent N 1s peak fit parameters of FePcFis evaporated on STO(100)

prepared by preparation | for Figure S10a.

S1 S2 S1 S2 S1 S2
6.65 nm N-1 S(N-1) 0.55 nm N-1 S(N-1) 0.20 nm N-1 S(N-1)
peak position [BE, eV] 399.15 400.75 399.43  401.03 399.48 401.08
LW [eV] 0.10 0.10 0.10 0.10 0.10 0.10
GW [eV] 1.04 1.04 1.20 1.20 1.15 1.15
rel. area [%] 95.6 4.4 95.6 4.4 95.6 4.4
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Table S22: Thickness-dependent C 1s peak fit parameters of FePcFi6 evaporated on STO(100)
prepared by preparation | for Figure S10b. There are given three tables, one for each thickness:

(@) 6.65 nm, (b) 0.55 nm, and (c) 0.20 nm.

2) 6:65nm s1 52 s3 s4 S5 s6
c-1 sl c2  s(c2) C3 5(C-3)
peak position [BE, eV]  285.12 286.87 286.20 288.01 287.19 288.88
LW [eV] 010 010 010 010 010 0.0
GW [eV] 076 076 076 076 076  0.76
rel. area [%] 22.8 1.0 17.8 6.9 45.7 5.8
s1 52 s3 s4 S5 s6
b) 0.55nm 1 s(c1) c2  s(c2) c-3 5(C-3)
peak position [BE, eV]  285.46 287.21 286.48 28839 287.60 289.32
LW [eV] 011 011 011 011 011 011
GW [eV] 098 098 098 098 098 098
rel. area [%] 24.1 1.1 18.7 6.7 43.7 5.7
s1 52 s3 s4 S5 s6
c) 0.20nm c-1 s(c-1) C-2  S(C2) €3 5(C-3)
peak position [BE, eV] 28551 287.26 286.43 288.44 287.77 289.35
LW [eV] 011 011 011 o011 011  0.11
GW [eV] 099 099 099 099 099 099
rel. area [%] 252 12 211 46 420 59
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Substrate spectra and peak fit parameters for STO(100) prepared by preparation Il

1. Substrate peaks and their development during experiment 1

a) CoPc on STO(100), Prep Il

b) CoPc on STO(100), Prep Il

.= 4156V

3.25 nm CoPc

/\‘W}m CoPc

Anm CoPc

0.1 nm TiO,
evaporated

Normalized Intensity (arb. units)

sputt. & anneal.
cleaned sample

Normalized Intensity (arb. units)

® =415¢eV j .

F
3.25 nm Co
OAM

0.1 nmTiO,
M

sputt. & anneal.

Binding energy (eV)

T T T
534 532 530 528 526

T T T T T T T
468 466 464 462 460 458 456
Binding energy (eV)

c)CoPc on STO(100), Prep I

Normalized Intensity (arb. units)

®=415eV
3.25 nm CoPc

OASM

0.25 nm

0.1 nm TiO,
evaporated

sputt. & anneal.
cleaned sample,

T T T T
138 136 134 132 130
Binding energy (eV)

Figure S11: Substrate spectra of experiment 1 from the pure substrate to a thick film of CoPc:

(@) O 1s, (b) Ti 2p, and (c) Sr 3d.

Table S23: Peak fit parameters of O 1s in experiment 1 (®F = 4.15 eV) of CoPc evaporated on

STO(100) prepared by preparation I1.

0.0 0.0
0.45 nm S1 0.25 nm s1 (TiOnm S1 (S nz S1
‘ 0-1 ' 0-1 2 01 P- 0-1

evap.) An.)

peak  position 5 1 530.35 530.47 530.38

[BE, eV]

LW [eV] 0.65 0.65 0.65 0.65

GW [eV] 1.49 1.49 1.51 1.49
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STO(100) prepared by preparation I1.

Table S24: Peak fit parameters of Ti 2p in experiment 1 (®F = 4.15 eV) of CoPc evaporated on

b1 D1 (Ti*) D1 (Ti*) D1 (Ti*)
Ti%* ) Ti ! . )

0.45 nm (M) g25mm  Tizpy, 0002 o, 00 nm (Sp. Ti2ps
Ti-2p3/ Ti evap.) Tio Ti-2p1/
Ti-2p1/2 P12 P12

peak position 459.06 459.03 459.14 459.06

[BE, eV] 464.75 464.72 464.82 464.75
0.65 0.65 0.65 0.65

LW eV 2.26 2.26 2.26 2.26
1.34 1.34 1.33 1.33

GW [ev] 0.90 0.90 0.96 1.00

el areats 607 60.3 60.5 60.4

: ? 39.3 39.7 39.5 39.6

Table S25: Peak fit parameters of Sr 3d in experiment 1 (®r = 4.15 eV) of CoPc evaporated on

STO(100) prepared by preparation I1.

D1 0.0 sp.
(5% D1(sr*) 00 nm DI(S) o An";" (5P b1 (sr)
0.45 nm Sr-3d 0.25 nm Sr-3d5/2 (TIOz Sr-3d5/2 ' Sr-3d5/2
-3ds)2
Sr-3d . sr-3d Sr-3d
Sr-3dss r-3ds, evap.) r-3ds., r-3ds,
peak position 133.68 133.65 133.73 133.66
[BE, eV] 135.41 135.38 135.46 135.39
0.47 0.47 0.47 0.47
LW eV 0.47 0.47 0.47 0.47
131 1.31 1.30 1.30
GW [eV
[ev] 131 1.31 1.30 1.30
N—— 0.027 0.027 0.027 0.027
¥ Y 0039 0.039 0.039 0.039
57.5 575 57.2 57.1
. 9
rel.area %] s 425 42.8 42.9
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a)CoPc on STO(100), Prep I

Substrate peaks and their development during experiment 2

b)CoPc on STO(100), Prep Il

¢)CoPc on STO(100), Prep Il

@ _=3.93 eV
F O1s
4.15 nm

0.60 nm
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Normalized Intensity (arb. units)
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/\02 evap.
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Binding energy (eV)
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Binding energy (eV)
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Figure S12: Substrate spectra of experiment 2 from the pure substrate to a thick film of CoPc

on STO(100) prepared by preparation I1: (a) O 1s, (b) Ti 2p, and (c) Sr 3d.

Table 26: Peak fit parameters of O 1s in experiment 2 of CoPc evaporated on STO(100)

prepared by preparation I1.

0.6 nm 51 0.25 nm s1 2é22“"‘ 51
0-1 0-1 0-1
evap.)
peak position
[BE, eV] 530.28 530.31 530.34
LW [eV] 0.65 0.65 0.65
GW [eV] 1.43 1.47 1.45
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prepared by preparation II.

Table 27: Peak fit parameters of Ti 2p in experiment 2 of CoPc evaporated on STO(100)

D1 (Ti*) D1(Ti*) 0.0 nm D1(Ti*)
0.6 nm Ti-ng/z 0.25 nm Ti-2p3/2 (TIOZ Ti-2p3/2

Ti-2p1/2 Ti-2p12 evap.) Ti-2p12
peak position 459.01 459.04 459.09
[BE, eV] 464.72 464.73 464.75

0.65 0.65 0.65
Lwev] 2.26 2.26 2.26

1.34 1.38 1.33
GW [eV] 0.98 1.04 0.97

60.4 60.2 60.1

0,

rel areal®l 396 39.8 39.9

prepared by preparation II.

Table S28. Peak fit parameters of Sr 3d in experiment 2 of CoPc evaporated on a STO(100)

D1 (Sr¥) 0.25 D1(Sr*) 0.0 nm D1(5r¥)
0.6 nm Sr-3d5/2 ) SI"-3C|5/2 (TIOz Sr-3d5/2
Sr-3d3/2 Sr-3d3/z evap.) Sr-3d3/2
peak position 133.64 133.65 133.68
[BE, eV] 135.37 135.38 135.41
0.47 0.47 0.47
LW [ev] 0.47 0.47 0.47
1.29 1.29 1.28
GW [eV] 1.29 1.29 1.28
—— 0.027 0.027 0.027
¥ Y 0039 0.039 0.039
57.7 58.2 57.7
I 9
rel. areal%] 55 418 423
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3. Organic peaks (C 1s and N 1s) of experiment 1

a) CoPc on STO(100), Prep li b) CoPc on STO(100), Prep Il
®_=4.15eV

Cils|o=4.15¢ev N1s

C-1
S C-2 thickness: 3.25 nm
thickness:

C-1
325nm S_,

satellite

thickness: 0.25 nm A

C-1

thickness:
0.25 nm

Normalized Intensity (arb. units)
Normalized intensity (arb. units)

satellite

T T T T T T T T T T T T T T T
290 288 286 284 404 402 400 398 396
Binding energy (eV) Binding energy (eV)

Figure S13: Organic spectra of thinnest and thickest film of experiment 1 of CoPc evaporated

on STO(100) prepared by preparation Il: (a) C 1sand (b) N 1s.
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Table S29: Peak fit parameters of C 1s in experiment 1 of CoPc evaporated on STO(100)
prepared by preparation Il. The different CoPc layers are given in three tables: (a) 3.25 nm

CoPc, (b) 0.45 nm CoPc, and (c) 0.25 nm CoPc.

S1 S2 S3 S4
3 3250m gy c2 sc2)
peak position [BE, eV] 284.42 286.18 285.67 287.79
LW [eV] 0.42 0.42 0.42 0.42
GW [eV] 0.87 0.87 0.87 0.87
rel. area [%] 67.7 6.8 22.2 3.4
S1 S2 S3 S4
b) 0.45nm c1 s(c1) c2  s(c2)
peak position [BE, eV] 284.73 286.49 285.98 288.10
LW [eV] 042  0.42 042 042
GW [eV] 1.04 1.04 1.04 1.04
rel. area [%] 67.3 6.7 22.6 3.4
S1 S2 S3 S4
¢) 025nm c1 s(c1) 2 s(c2)
peak position [BE, eV] 284.88 286.64 286.13 288.25
LW [eV] 0.42 0.42 0.42 0.42
GW [eV] 1.08 1.08 1.08 1.08
rel. area [%] 67.9 6.1 22.7 33

Table S30: Peak fit parameters of N 1s in experiment 1 of CoPc evaporated on STO(100)

prepared by preparation II.

s1 52 s1 s2 s1 s2
3.25 nm N-1 S(N-1) 0.45 nm N-1 S(N-1) 0.25 nm N-1 S(N-1)
peak - position 350 o6 400.71 399.12  400.97 399.30  401.15
[BE, eV]

LW [eV] 040  0.40 040  0.40 0.4 0.4
GW [eV] 123 123 130 130 1.31 1.31
rel. area [%] 95.9 4.1 95.9 4.1 95.9 4.1
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4. Organic peaks (C 1s and N 1s) of experiment 2

a)CoPc on STO(100), Prep Il b) CoPc on STO(100), Prep Il
®_=3.93 eV

Cis]o=393ev N1s

C-1
-2 thickness: 4.15 nm
thickness: S C

415tm g K
C-2

satellite

thickness: 0.25 nm
thickness:

0.25 nm

Normalized Intensity (arb. units)
Normalized intensity (arb. units)

satellite -

. T - T T T T T T T T T T T T
290 288 286 284 402 400 398 396
Binding energy (eV) Binding energy (eV)

Figure S14: Organic spectra of thinnest and thickest film of experiment 2 of CoPc evaporated

on STO(100) in experiment 2: (a) C 1sand (b) N 1s.
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Table S31: Peak fit parameters of C 1s in experiment 2 of CoPc evaporated on STO(100)
prepared by preparation Il. The different CoPc layers are given in three tables: (a) 4.15 nm

CoPc, (b) 0.60 nm CoPc and (c) 0.25 nm CoPc.

S1 S2 S3 S4
3) 415am gy c2 sc2)
peak position [BE, eV] 284.52 286.28 285.77 287.89
LW [eV] 0.42 0.42 0.42 0.42
GW [eV] 0.88 0.88 0.88 0.88
rel. area [%] 67.7 6.8 22.2 33
S1 S2 S3 S4
b) 0.60 nm c-1 S(C-1) C2  S(C-2)
peak position [BE, eV] 284.72 286.62 285.93 288.09
LW [eV] 0.42 0.42 0.42 0.42
GW [eV] 0.99 0.99 0.99 0.99
rel. area [%] 65.2 6.6 25.0 3.2
) 0.25nm S1 S2 S3 S4
C-1 S(C-1) C-2 S(C-2)
peak position [BE, eV] 284.89 286.76 286.04 288.26
LW [eV] 0.42 0.42 0.42 0.42
GW [eV] 0.99 0.99 0.99 0.99
rel. area [%] 64.3 6.5 26.0 3.2

Table S32: Peak fit parameters of N 1s in the experiment 2 of CoPc evaporated on STO(100)

prepared by preparation II.

s1 s2 s1 s2 s1 s2
4.15 nm N-1 S(N-1) 0.60 nm N-1 S(N-1) 0.25 nm N-1 S(N-1)
peak position 390 g5 400.80 399.05  400.90 399.18 401.03
[BE, eV]

LW [eV] 040 0.0 0.40 0.40 0.4 0.4
GW [eV] 1.24 1.24 1.30 1.30 131 131
rel. area [%] 95.9 4.1 95.9 4.1 95.9 4.1
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Co2p spectra of CoPc on STO prepared by preparation 11

CoPc on TiO,-terminated STO(100) CoPc on TiO,-terminated STO(100)
a) |o.=4.15¢ev ., =
)0 Y b)| 0 =3.93 eV AN Cozp,,
\Lzsim_ _,,.,.../’ 15 mm
z 2 \,
€ 1Y ) LS
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. ©
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y= S = .—-//
£
= -~
,-f \w\ ,.'\w\
/- .\_0.25 nm - \—\.\ 0.25
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Figure S15: Comparing Co2ps2 spectra from experiment 1 (®g=4.15eV) and 2

(Pr = 3.93 eV) of CoPc evaporated on STO prepared by preparation I1.
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