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Table S1. Comprehensive list of different M',[M"-ETT] polymer materials by the center metal and opening
reactant (base) used in their synthesis with electrical conductivity, type of charge carrier and type of end
product. If the conductivity was not measured at room temperature the temperature is given with

conductivity.
Metal = Material Base Conductivity Charge Powder @ Yearand
S/cm (RT) carrier | orfilm reference

Fe M’,[Fe-ETT] N/A 0.3 - Powder | 1997!

Pt M’([Pt-ETT] NaOEt 3.1 - Powder | 19852
Nay[Pt-ETT] NaOMe 1.9 - Powder @ 1985°3

Pd Nax[M-ETT] NaOEt Insulator - Powder 19852
Nay[M-ETT] NaOMe 6.4x102 - Powder  1985°3

Ni Na,[Ni-ETT] NaOEt 2.4x10°-5.4 - Powder | 19852
Nay[Ni-ETT] NaOMe 3.8 - Powder  1985°3
M’,[Ni-ETT] N/A not given - Powder 1989 *
M’ [NI-ETT] N/A 0.5 - Powder | 1997!
Nax[Ni-ETT] NaOMe 40 n-type Powder @ 20123
K{Ni-ETT] KOMe 44 n-type Powder @ 2012°
Nix[Ni-ETT] NaOMe 6.6 n-type Powder @ 20123
M’,[Ni-ETT] N/A 1.14-1.55 n-type Powder  2015°
K(Ni-ETT] KOMe 0.5-43.0 n-type Film 201778
/PVDF/DMSO
M’,[NI-ETT] KOMe 38-54,209-227 n-type Film 2016 %1



K(Ni-ETT] KOMe 192.5-252.5 n-type  Film 20171

Na,Ni,-ETT)/PVDF  NaOMe 50 n-type  Film 2018 12
NaNi-ETT/PVDF  NaOMe 6-23 n-type  Film 2018 %
Ni-TTO KOMe 27-47 n-type Powder @ 2017,
2018 14
K{Ni-ETT] KOMe 24.3 n-type Powder @ 2017,
2018 14
Ni-TTO/PVDF N/A 18.2 n-type Powder 2019
Nay[Ni-ETT] NaOMe 150 n-type Film 2020Y
Nay[Ni-ETT] NaOMe 10 n-type Powder 2020
Nay[Ni-ETT] NaOMe 39 n-type Film 20201
Nay[Ni-ETT] NaOMe 17-50 n-type Powder @ 20222
(EtCO,Ba)[Ni-ETT] = (EtCO,)BaOH | 3.7x1072 n-type Powder @ 20242
Nay[Ni-ETT] NaOMe 23.7 - Powder @ 20252
/film
Nay[Ni-ETT] NaOMe 429 & 548/340K | p-type Film 2015,
/CNT/PVC 2020 2324
Co M’,[Co-ETT] Na 4.0x10%/ - Powder 19852
Insulator
M’,[Co-ETT] N/A 0.3 - Powder 19971
Cr M’[Cr-ETT] N/A 1.0x10° - Powder 19971
Cu M’,[Cu-ETT] Na 2.9-42.0/ - Powder 19852
Insulator
M’,[Cu-ETT] NaOH 27.7 - Powder 19852
M’,[Cu-ETT] KOH 5.0 - Powder 19852
(NEty)x[Cu-ETT] N/A not given - Powder | 1988*
M’,[Cu-ETT] N/A <1.0x10® - Powder @ 19971
Cu,[Cu-ETT] NaOMe 9.5 p-type Powder  2012°
Nay[Cu-ETT] NaOMe 0.2 p-type Powder @ 20123
Cu,[Cu-ETT] NaOH 10.7 &88.6 p-type Powder @ 2014 %%
Zn M’ [Zn-ETT] N/A <1.0x10® - Powder @ 19971
Mn Nay[Mn-ETT] Na Insulator - Powder 19852
Au Nax[Au-ETT] NaOMe 3.3 - Powder 19853
Hg Hg-ETT N/A 0.02 - Powder 19971

* M’ denotes the counterion and N/A denotes the base, in cases when they are left unidentified. Insulator
means conductivity <10® S/cm.
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Figure S1. GIXRD patterns for poly[Cu-ETT] thin films deposited at different temperatures (200, 220 or 240
°C) with 200 cycles; peaks due to the silicon substrate are denoted as SS.
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Figure S2. Cross sectional SEM images for poly[Cu-ETT] thin films deposited at 220 °C using different
precursor pulse times; these images were collected for the sample series deposited for the investigation
of the surface saturation behavior. The film thickness value was taken as an average of thicknesses
measured for the thinnest point, for the thickest point and for some points of the film.
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Figure S3. XPS survey spectrum for a poly[Cu-ETT] thin film deposited at 220 °C.

Presence of nitrogen in the survey spectrum was addressed as follows: two distinct N 1s components were
clearly visible, which could be fitted with two Gaussian-Lorentzian components, located at approximately
398.7 eV and 400.6 eV. The lower binding energy is similar to what could be expected for Si-N bonding
e.g. in trisilylamine, and most likely originates from nitrogen in unreacted Li-HMDS precursor. The higher
binding energy is typical for C-N bonding in amines. Most of the intensity (76.6%) in the N 1s spectra was
found to be in the lower binding energy component.

Presence of silicon in the survey spectrum was addressed as follows: the Si 2p component was fitted with
a single Gaussian-Lorentzian peak at approximately 101.5 eV, which is a typical energy for Si-N bonding,
most likely related to the unreacted Li-HMDS precursor. This energy, although slightly low, might however
also be present for Si-O bonding in silicon oxides.

Presence of lithium in the survey spectrum was addressed as follows: the Li 1s component was fitted with
a single peak at approximately 55.7 eV. Typically, there is not a large shift in binding energy for different
compounds of lithium, and the measured binding energy can be associated with several different sources
of ionic lithium.



A binding energy of 932.5 eV of the 2p3/2 peak is typical for both Cu(l) metallic Cu. To distinguish between
these two copper states, Cu LMM Auger spectrum was also collected, see below. The strong peak seen at
ca. 569.4 eV translates to a kinetic energy of 917.2 eV, and a modified Auger parameter of 1849.7 eV.
These values are typical for Cu(l) in copper-sulfur bonding. For metallic copper, a peak around 918.8 eV,
as well as sharp secondary features, would have been expected but these are not seen in the recorded
spectrum, effectively excluding the possibility for metallic copper in the sample.
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Figure S4. XPS Cu LMM Auger spectrum for a poly[Cu-ETT] thin film deposited at 220 °C.
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Figure S5. Temperature dependence of electrical resistivity measured for poly[Cu-ETT] thin films
deposited at 210, 220 (two parallel samples) and 230 °C.
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